
Daspletosaurus, Albertosawrus, 
and Tyrannosaurus. Pterosauran 
(winged) dinosaurs also glided 
through the skies and some flying 
species had wing spans that 
measured up to 42 feet ( 13 m) 
across. 

According to Mr. Wolper, the 
crested cranial protrusions of 
hadrosaurs have been the subject 
of much specu lation in the past. 
Sorne researchers fel t that they 
were a kind of elaborate bony 
ornament pecul iar to male 
animais. Others have postulated 
that the crest served as a 
snorkel . Another theory suggests 
that the protrusions afforded 
hadrosaurs a hei ghtened sen se of 
smel I which was useful as an 
ear l y warning defense system for 
the herbivorous diAosaur, espe
cial ly when i t shared a 
terrestrial floodplain envi ronment 
with carn ivorou s neighbours. lt 
has been suggested that because 
their teeth were continuai l y 
regenerated, they must have 
survived on a diet that consisted 
of somewha t abrasive ra ther than 
soft and succulent food sources. 
lndeed, fossilized redwood tree 
specimens have been found in the 
park. Sycamore sap lings and 
evergreen torreya a I so grew 
there. Evidence of amber was 
apparent as we exam ined the 
sed iments at one locality where 
we also noted struc tures charac
teri stic of · a fluvial floodplain 

Many thanks to those who 
contributed to this issue of 
Geogram. 

Material for the next issue of 
Geogram should be sent via your 
Division Office to GID 

Les articles pour la prochaine 
parution de Geogram devront-être 
dirigés au secrétariat de votre 
division et de là acheminés à la 
Division de l'information 
géologique. 
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environment (point bar deposits, 
crossbedding and the fine grained 
nature of the sediments). 

Populations of dinosaurs roamed 
the Earth over a period of 150 
million years. Sometime near the 
end of the Cretaceous Period large 
populations of these creatures 
bec a me ex t i net. Theor i es 
exp laining their decline abound. 
One of the hypotheses which 
attempts to account for the 
inability of the dinosaur to 
survive attributes extinction to 
sudden env ironmental changes to 
which the warm-blooded dinosaur 
metabol ism cou Id not adapt. 
Unable to hibernale or burrow, 
and l acking the insulation of 
mammals, they may have simp l y 
frozen to death. Furthermore, 
predator/prey ratios have been 
used to show that in Alberta, 
where the low predator/prey 
ratios var ied from 3 to 5%, the 
dinosaurs were warm blooded. At 
Dinosaur Park, where we were 
told the ratio i s just under 4%, 
paleontologists have inferred a 
population of warm-blooded 
creatures. However, such theories 
are tentative and assume that the 
entire population (herbivores and 
carnivores) had similar, high 
metabol ic rates. As we left the 
park, we became aware of the 
fact that much remains to be 
1 earned about the I i fe forms tha t 
abounded here so man y mi 11 ion 
years aga. 
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P.J. Griffin 

Layou! 
Mise en page 

Word Processing 
Traitement du 

texte 

M.]. Copeland 
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The fol lowing day we headed for 
a fossil site in a stream bed 
which had first been studied and 
samp l ed by John Wall in 1966. 
This part of our field trip 
al lowed us to examine the late 
Campanian fossil life of an inland 
marine basin. John Wall pointed 
out the contact of the Bearpaw 
and Horseshoe Canyon format ions 
and explained that abundant 
ammonites, pelecypods, and 
microfossi ls (foraminifers, pollen 
and dinoflagel la t es) cou Id be 
found at this localit y. Thus, a 
team of enthusiastic fossi I huniers 
began to uncover examples of the 
ancien! marine life Gontained in 
the Bearpaw Formation. Colourful 
specimens of ammolite were also 
gathered (Ammolite is so ldas a 
semi-precious stone in Alberta.) 
Several fossi I fragments clearly 
il lustrated the interna i structures 
of marine species. Several 
examp I es of the ammonite 
Baculites were gathered and 
an excellent example of 
Placenticeras (also an ammonite) 
was unearthed. Col lecting sampi es 
from the Bearpaw near the gui l y 
was relatively easy. They were 
exposed in soft mud and had 
recen t I y been washed out of the 
soil in several places. Climbing 
the face of the Bassano South 
Sandstone, however, we found a 
1 arge ammonite (about 24 i nches 
(61 cm) in diameter and 9 inches 
(23 cm) in height) which the rock 
would not release to our group. 

Packsacks heavy wi th samp i es, we 
hi ked back to our chartered bus. 
Another 
enjoyab le 
completed 
cloudless 

very impressive 
field trip had 
under bright 

Alberta skies. 

Lynn Machan-Gorham 

and 
been 

blue, 

Bec a use Geogram i s an informa 1 

branch news I etter i t shou Id not be 
quoted or ci ted as a publication. 
Geogram is not avai lable for 
distribution outside the Geological 
Survey of Canada. 

Geogram étant un journal 
d'information strictement interne, 
il ne doit, de ce fait, être 
considéré comme une publication à 
grande diffusion. Geogram est 
distribué qu'au personnel de la 
Commission géologique du Canada. 
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Or. Kathryn Sullivan, a mission specialist on NASA 's space 
flight 41G in 1984, is shown presenting Mike Keen, Oirector of 
AGC, with a souvenir to mark her association with AGC. (p. 15) 

Mme Kathryn Sullivan, astronaute de la NASA ex-membre d'une 
mission de la navette spatiale 41G en 1984, présente à 
M. Mike Keen, directeur du CGA, un souvenir pour 
commémorer son association avec ce ce ntre de 
recherche s . (p. 15) 
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FROM THE DIRECTOR GENERAL 

The December issue of Geogram prov ides a 
convenient vantage point from which to review the 
past year and try to anticipate what lies ahead. 

During 1984, there has been a great deal of 
effort in the GSC on the planning and 
implementation of a series of special new programs 
which extend and augment the fundamental work of 
the GSC's A-base (core) program. These deserve 
some comment. 

New federal-provincial co-operative minerai 
development agreements were signed during the 
first half of the year with Manitoba, 
Saskatchewan, Newfound I and, Nova Scot i a and New 
Brunswick . The geoscience components' of these 
programs are intended to stimulate and faci I itate 
minerai exp l oration in specific regions by private 
industry. The further development of these new 
programs wi 11 require much additional effort 
during the coming year; and there is the 
possibility that more federal-provincial minerai 
development agreements will be established during 
1985. 

Another new special program involves studies, 
in collaboration wi th the Earth Physics Branch and 
the Department of Fisheries and Oceans, ·in offshore 
boundary areas on Canada's Atlantic, Pacifie, and 
Arctic Coasts. These fol low the major effort that 
was mounted through the Atlantic Geosc i ence Centre 
in preparation for the hearings at the 
International Court of Justice on the offshore 
boundary between Canada and the United States on 
Georges Bank. These special programs also draw 
upon .. rnd contribute to the GSC 's primary activi ties 
in ensuring the availability of basic geoscience 
knowledge, expertise, and technology concerning 
the Canadian landmass and offshore areas . 

1984 wi 11 be remembered as the year of the 
very successful launching of Lithoprobe, a new 
collaborative Canadian geoscientific research 
program which involves the co-ordination of 
geophysical, geological and geochemical techniques, 
and collaboration among scientists from 
universities, government and industry, to extend 
and relate surface geology to structures at depth. 
Scientists from various parts of the Geological 
Survey of Canada have played an important role in 
this project from its inception. During 1984, staff 
from the Cordi l leran Geology Division participated 
in a major experiment involving approximately 
200 km of seismi.c reflection profiling on Vancouver 
Island, to determine the deep structure and the 
relationships to the adjacent ocean basin. The 
prel iminary res\JI ts of this very successful venture 
wi 11 be reported in a number of scientific papers, 
and at a number of forthcoming meetings, 
including our Current Activities Forum in January. 
Another Lithoprobe experiment, on the Kapuskasing 
structural zone in the Canadian Shield north of 
Lake Superior, consisted primari ly of a seismic 
refraction study involving 20 shots consisting of 
explosive charges ranging from 800 to 2000 
ki lograms, fired in smal I lakes. 1 t aims to 
provide the framework for testing the hypothesis, 
developed by GSC geologists, that the Kapuskasing 
structure provides a "window" on the lower part of 
some of the oldest Continental Crust in Canada. 

MESSAGE DU DIRECTEUR GENERAL 

La parution du Geogram en 
occas i on unique de donner une 
évènements de l'année écoulée et 
que l ques perspectives prévisibles 
nouveau . 

décembre est une 
rétrospective des 

de faire entrevoir 
au cours de 1 ' an 

En 1984, il . y eut un effort considérable au 
sein de ia CGC au niveau de la planification et de 
1 'exécution d'un bon nombre de nouveaux 
programmes qui permettent l'évolution et 
l'accroissement de la tâche fondamentale de la 
CGC; ce qui commande une certaine élaboration. 

De nouvel les ententes coopératives fédéral-
provinciales de mise en valeur des minéraux ont 
été signées au cours de l a première moitié de cette 
année par le Manitoba, la Saskatche~an, 
Terre-Neuve, la Nouvel le-Écosse et le 
Nouveau-Brunswick. Les composantes géo-
scientifiques de ces programmes ont pour but de 
stimuler et de faciliter l'exploration minérale 
régionale par l'entreprise privée. L'évolution de 
ces programmes va demander p I us d'effort au cours 
de la prochaine année; i l y a là une possibilité 
d'accroissement des ententes fédéral-provinciales de 
mise en valeur des minéraux pour l'année 1985. 

11 faudra se rappeler que l'année 1984 fut 
celle du lancement avec grand succès du projet 
Lithoprobe; c'est un bel exemple d'un programme 
coopératif canadien de recherches géoscientifiques 
qui comprend la coordination de techniques 
géophysiques, géologiques et géochimiques, la 
collaboration de scientifiques universitaires, de 
l'État et de l'industrie, dans le but de mettre en 
relation la géologie de surface et la structure en 
profondeur. Les scientifiques de différentes 
parties du Canada y ont joué un rôle important 
dès le début de ce projet. Au cours de 1984, le 
personnel de la Division de la géologie de la 
Cordil lère a pris part à une expérience importante 
qui a consisté à établir un profi I de sismique 
réf lection d'une longueur approximative de 200 km 
sur l'île Vancouver afin de mettre en évidence la 
structure en profondeur et ses relations avec le 
basin océanique adjacent. Les résultats 
préliminaires de cette entreprise heureuse ont paru 
dans de nombreuses pub l ications scientifiques et à 
ce nombre, on doit signa l er que ces résultats 
seront publiés et diffusés au cours de notre 
prochain Forum des travaux en cours en janvier . 
Une autre expérience dans le cadre de Li thoprobe 
qui eut I ieu dans la zone structurale de 
Kapuskasing située au nord du lac Supérieur dans 
le Bouclier canadien a consisté, en premier I ieu, 
en un sondage de sismique réfraction mettant en 
jeu 20 coups constitués de charges explosives 
variant de 800 à 2000 km que l ' on fît exploser 
dans de petits lacs. Le but de cette expérience 
était de donner plus de crédibilité à l'hypothèse 
émise par les géologues de la CGC que la structure 
de Kapuskasing joue le rôle d'une «fenêtre» sur la 
partie la plus basse d'une partie la plus vieille 
de la Croûte continentale canadienne. D'autres 
recherches sont planifiées dans d'autres régions du 
Canada afin de pousser plus avant les 
connaissances d'ordre fondamental concernant la 
structure en profondeur du continent et de ses 
marges. 

' 

scavengers and a rising river 
resulted in the distribution of the 
bones at th i s site, known in the 
park as "the Citadel". Since 
1979, when i t was discovered, 
excavation has been carried out 
by T yrre l I Museum staff. 

To da te, on I y one-fi fth of the 
bonebed has been excavated. On 
average, the se di nosau rs measured 
1½ to 6 feet (0.5-2 m) i n height 
a t the shou I der. Gas-powered 
jackhammers have been used to 
remove the sandstone and clay to 
wi thin a foot or so of the bones. 
From that point onwards, the 
scientists have worked w i th 
hammers and chisels in an effort 
to dig out the specimens . Temper
atures of 41°C in the shade and 
51°c in the sun have been 
recorded during such fie l d 
seasons . 

The bones are general ly found at 
the contact of sandstone and 
bentonitic layers . Reddish brown 
horizons are commonly seen in the 
rocks, reflecting concretionary 
sideri te ( iron carbonate) which 
cements the bon es to the 
surrounding rock. The iron tends 
to adhere to the surface of the 
bones, making them difficult to 
separate . 1 n addition, the 
sandstones which formed point 
bars and sand bars in this area, 
73 to 78 mi 11 ion years ago, may 
presen t I y be as hard as concrete. 
The park is only part of a 
broad, low f l oodplain that 
extended east from the foothi l ls of 
the Rockies for 600 mi les (965 km) 
across southern Alberta, 
Saskatchewan and Montana some 
65 m i llion years ago. 

Mr . Wolper expla i ned that over 90 
bonebeds have been discovered 
since 1979 in a 0.5 by 1 km 
area, with an average z'utput of 
15 to 20 bones per m . The 
Centrosaurus be~ averages 60 
bones per m . Centrosaurus 
d i nosaurs belonged to the 
herb i vorous ceratops i an class of 
dinosaur and were large, horned, 
herding animais. From an exam i 
nation of this bonebed, workers 
are attempting to calculate 
average growth rates of th'is 
particular species . Other herbiv
orous dinosaurs that roamed 
Dinosaur Park during this period 
i ne I ude the duckb i 11 ed and 
armoured varieties. The duck-
bi l led Lambeosaurus is one of a 
group of hooded or crested 
dinosaurs that appeared toward 
the end of the Cretaceous peri od . 
Carnivorous inhabitants of Alberta 
at that time included 

John Wolper (Dinosaur Park guide) explains to a group of ISPG how 
paleontologists painstakingly work to uncover the dinosaur remains from 
a Centrosaurus bonebed. 

Field trip enthusiasts look at clay and sandstone layers of 'the 
Citadel' in Dinosaur Park, Alberta. 
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on 3 and 4 Apri 1 1984. The 
invited participants came from 
the academic and consulting 
community, from the GSC, from the 
USGS and from the Alaska Division 
of Geological and Geophysical 
Surveys. 

The workshop was opened by 
J .G. Fy I es who charged the par
ticipants to attempt to develop a 
correlation chart for the 
Qua ternary of the Beaufort Sea 
reg ion. The first session was 
devoted to short presentations by 
each of the participants in which 
they briefly summarized 
knowledge of the region, 
suggestions regarding 
lat ions, noted areas 
knowledge was lacking 

thei r 
made 

corre-
where 

and 
recommended future research to 
resolve these problems. 

These opening presentations were 
fol lowed by animated periods of 
guided discussion. Th e first two 
were devoted to the chronology 
and I imi ts of the Laurent ide lce 
Sheet, and of the Cord i 11 eran and 
Brooks Range glacial complexes. 
Two shorter sessions on the sea 
level history of the area and the 
periglacial environment of the 
region fol lowed. 

These discussions on selected 
topics enabled the participants to 
familiarize themselves with the 
data, in the var ious regions, on 
which the chronologies and 
reconstruction of events were 
bu i I t. The strengths and 
weaknesses of the different 
frameworks as wel I as the 
converging elements of many of 
the schemes became apparent. 
These discussions provided the 
basis for the final session, which 
addressed the problem of creating 
for the first time a detai led 
correlation chart for the region. 

The workshop conc I uded w i th 
consideration of possible future 
joint activities. A joint Canadian
American field excursion to 
examine key sites in both Canada 
and Alaska was proposed. This 
wi 11 take the form of a 20-day 
tour in late Jul y-ear ly August 
1985 along the Arctic Coastal 
Plain, from southern Bank s I si and 
to Skull Cliff, west of Point 
Barrow. The party will comprise 
two scientists from each of the 
USGS and the GSC. 

The Calgary meeting helped 
clarify long stand ing problems of 
Quaternary chronology and corre
lation. Il contributed in c learl y 
defining critical problems that 
remain, and in producing infor-
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mati on for inclusion in the 
forthcoming volume on the 
Quaternary Geology of Canada and 
Greenland. ln addition it crea_ted 
an avenue through which 
continuing contacts, 
Canadian scientists from 
institutions and 

between 
different 
between 

Canadians and Americans, was 
made possible. Because of the oi 1 
and gas developments in the 
Beaufort Sea area, basic 
information on Quaternary deposits 
is essential. This information 
wi 11 help provide a better 
understanding of the engineering 
behaviour of soi ls, of geological 
hazards, and of the I oca t ion of 
aggregate deposi ts. 

J .A. Heginbottom and 
J.S. Vincent 

ISPG FIELD TRIP TO DINOSAUR 
PARK 

By 8 am on the 29th of September 
a drowsy but jov i a I group of I SPG 
staff boarded a chartered bus 
bound for Dinosaur Park near 
Brooks, Alberta. This year' s 
field trip would provide ISPG'ers 
with an opportunity to examine 
the rel icts of creatures that 
flourished in Alberta some 73 to 
78 million years ago. 

As the bus pul led out of the 
lnstitute's parking lot, our 
guide, Professor Len Hi l ls of the 
University of Calgary Geology 
Department, began to exp Iain 
events which, over recent 
geological time, had shaped the 
face of terrane fami I iar to us -
the northwestern corner of 
Calgary and roads like 
Charleswood, John Laurie 
Boulevard and the Sarcee Trail 
and TransCanada Highway inter
section. Hi l ls described the 
extent of Glacial Lake Calgary 
during Wisconsinan lime. The 
lake formed in th e Bow Valley 
between eastern Laurent ide ice 
and the Bow Valley Glacier to the 
west some 42 000 years ago. We 
were told that, quite possibly, 
humans inhabited that part of the 
ice-free corridor which formed 
between glaciers to the east of 
Lethbridge some 20 000 to 30 000 
years ago. About 18 000 years 
ago, sparse, herbaceous, tundra-
1 ike vegetat ion covered the 
footh i 11 s of sou thern Al ber ta. 

Travel I ing towards Dinosaur Park , 
we were able to pick out the 
occasional erra tic (or huge 
boulder) that had been swept out 
of the Cordillera and deposited 
eastward . We also noted the less 
than 10 feet of local relief and 

gently roi I ing topography of this 
broad region east of Calgary. The 
land surface had been glaciated 
by ice, bearing Shield-derived 
rocks, and the moraine that 
resulted consists predominantly of 
clay and glacial boulders. 

Soon we would see plants common 
to arid regions: thorny, buffalo 
berry bushes, plains cottonwood 
shrubs and a variety of white 
clematis. 1 n fact, as we entered 
Dinosaur Park we felt as if we 
had stepped back in time. For 
one thing, we had left the crisp 
autumn tempera tures of Calgary 
for the arid 20°c environment of 
the "Badlands". We were also 
about to walk amidst the bones of 
ancien t crea tures. Our fi rst 
task, however, was to make our 
way through a field of prickly 
pear and ball cacti to the site of 
a 11 dig 11

• 

The Cretaceous sediments that 
conta in the bonebeds of Dinosaur 
Park are part of the Judith River 
or Oldman Formation. 1 nterlayers 
of sand and bentoni tic clay 
became the ideal burial site for 
the seven classes of dinosaur 
found here: theropods, 
orni thomimid s, t yrannosaurids, 
hadrosaurs, pachycepha I osauri ds, 
ankylosaurs and ceratopsians. 
Dinosaur Park is such a rich 
repository of dinosaur history 
tha t the si te was added to 
UNESCO's World Heritage List in 
1979. 

Park guide, John Wolper, 
explained how paleontologists from 
the Tyrrel I Museum have careful ly 
worked under gruel ing condi lions 
in order to puzzle out the riddle 
of the rapid decl ine, over a few 
hundred thousand years, of the 
dinosaur population in this area. 
Complete and partial dinosaur 
ske letons have been housed in 
shelters and are open to visitors 
for viewing. Sorne of the bone
beds contain the scattered remains 
of thousands of anima I s. Severa 1 
var ieties of dinosaur al this 
location were relatively smal I and 
wei ghed between 100 and 200 
pounds (45-90 kg). About 15 
var ieti es ranged from 12 to 
26 feet (4-8 m) in l eng th and 
wei ghed between 3 and 4 tonnes. 
The bonebed that we examined 
con tain s the remains of 50 
Centrosaurus animais al al 1 

stages of development, as wel I as 
other spec i es of di nosau r. 1 t has 
been suggested that a herd 
drowned in an attempt to cross a 
river during a flood and that the 
carcasses were washed up onto a 
sand bar. Later, the ravages of 

Further studies, to address fundamental problems 
concerning the deep structure of the continent and 
i ts margins, are planned for various other si tes in 
Canada. 

The Frontier Geoscience ~r091·am, which was 
approved by the Treasury Board in June, involves 
major expansion of capabilities for basic 
geoscience by the Earth Sciences Sector in the 
frontier areas offshore of the East Coast and West 
Coast and in the North. This program, which wi 11 
have profound long lasting effects on the GSC, is 
focussed on the understanding of frontier 
sedimentary basins, their evolution, and their 
resource potential, including their deep 
geophysical s tructure and the hazards and 
constraints affecting exploration and development 
of the resources they contain . 

The "lce Island" project is another new 
initiative with major implications for us. lt 
invol ves using a large, thick s lab of ice that 
recently broke off the Ward Hunt lce Shelf of 
northern Ellesmere I sland, as a platform from 
which to study the Arctic Continental Shelf and 
Arctic Ocean Basin. One aspect of GSC 
participation wi 11 be through the Frontier 
Geoscience Program, which wi 11 be co-ordinated 
wi th the lce I si and Project for the study of 
sedimentary basins beneath the Arctic Continental 
Shelf and Slope. 

Other major new initiatives include plans for 
Canadian participation in the Ocean Dri 11 ing 
Program, including preparations for samp i ing ocean 
floor sediment and rocks in the Labrador Sea and 
Baffin Bay. This also may have a major impact 
on the future of the GSC. There is also GSC 
participation in the new Northern Di I and Gas 
Action Program (NOGAP) co-ordinated by the 
Department of lndian Affairs and Northern 
Development, in a major new geoscience program 
for minerai resource development in Thai land, and 
in various new geoscience programs on minerai and 
petroleum resources, through the International 
Union of Geological Sciences. 

Concurrently with all of the new developments, 
there have been Canadian Geoscience Counci 1 

Advisory Committees study ing the GSC's activities 
in Minerai Deposits Research and in Quaternary 
and Engineering Geology. Their reports shou ld be 
avai lable early in 1985. 

1984 obviously has been a very busy year that 
has brought many fundamental cha i lenges and 
opportunities to the GSC, which GSC has been very 
successful in meeting. 1 am confident that it can 
also meet the challenges and opportunities 
presented to i t by the new government in the 
mon ths ahead. 

R.A. Price 

l e 
Le «Frontier Geoscience Program», 
Consei I du Trésor et sous la 

approuvé par 
direction du 

Secteur des sciences de la Terre, consiste en une 
expans i on importante des possibi I ités 
géoscientifiques de base pour l es régions 
front a I ières en mer des côtes Est et Ouest et du 
Nord. Ce programme, qui aura des effets profonds 
et durables pour la CGC, a pour opt ique une 
meilleure interprétation des basins sédimentaires 
frontaliers, leur évolution et leur potentiel en 
ressources, y compris, leur structure géophysique 
en profondeur ainsi que les risques et les 
contraintes que comportent l'exploration et la mise 
en valeur des ressources qu'ils contiennent. 

L e projet « l ce I s i and» est une autre nouvel le 
initiative qui revêt des implications importantes 
pour nous. L'objet principal de ce projet est 
l'utilisation d'une large et épaisse dalle de glace 
(d'où son nom) qui s'est récemment détachée de la 
plate-forme glaciaire Ward Hunt au nord de l'île 
Ellesmere. Cette dalle ser t de laboratoi re pour 
l'étude du plateau continental et du basin 
océanique de 1 'Arctique. La CGC participera à ce 
projet par l'intermédiaire du «Frontier Geoscience 
Program» , celui-ci agira conjointement avec le 
projet «lce Island» pour l' étude des bassins 
sédimentaires en contrebas du plateau cont inental 
de l'Arctique et son talus. 

D'autres nouvelles in1t1atives d'importance se 
situent au niveau d'une participation canadienne à 
l'«Ocean Drilling Program» , cette activité de 
recherches comporte une organisation technique 
adéquate pour 1 'échantillonnage des séd imen t s et 
des roches du fond océanique dans la mer du 
Labrador et du voisinage marin de l'île Baffin. Ce 
programme peut avoir un impact majeur pour 
l'avenir de la CGC. 11 faut signaler, également, 
une participation de la CGC au nouveau «Northern 
Oi I and Gas Action Program» (NOGAP), coordonné 
par le ministère des Affaires indiennes et du Nord, 
aussi une participation dans un nouveau 
programme géoscientifique important pour la mise 
en valeur des ressources minérales en Thai lande et 
de même dans divers programmes, tous nouveaux, 
en ressources minérales et pétrolières sous l'égide 
de I 'Union interna tional e des sciences géo logiques. 

Concurrement à tous ces nouveaux c hamps de 
recherches, les comités consul ta tifs du Con se i 1 
canadien des sciences de la Terre ont étudié les 
activités de la CGC dans les recherches en 
gisements minéraux et en 
appliquée; des rapports à 
au début de 1985. 

géo l ogie 
ce sujet 

quaternaire et 
seront diffusés 

11 n'y a aucun doute que 1984 a été une année 
de travail intense qui a apporté des défis 
fondamentaux et des chances inespérées à la CGC, 
entre autre son excellente participation à de 
nombreuses réunions. J'ai bon espoir que dans 
notre tâche nous pourrons encore faire face 
bri I lamment à de grands défis que nous présentera 
ce nouveau gouvernement dans les mois à venir. 

R .A. Price 
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DIRECTOR GENERAL'S OFFICE 

Ed Hal 1, Scientific Executive 
Officer to four Directors retired 
from the Survey in June 1981 but 
at the request of Ray Price he 
accepted a part-time assignment. 
This he completed on 31 October 
so now at long last Ed can enjoy 
the fui I benefits of retirement. 

Don Picklyk has been appointed 
Program Officer for the Frontier 
Geoscience Program and will be 
working on the preparation of 
planning documents, analyses, 
tabulations and summaries of this 
major new Earth Sei ence Sector 
program. 

George Cameron, who had been on 
loan from Resource Geophysics and 
Geochemistry Division was formai ly 
transferred to the DGO a t the end 
of March 1984. 

John Hussar, who is on a 
secondment assignment from the 
National Capital Commission, 
became Personnel Advisor for the 
Earth Sciences Sector at the 
beginning of July. As part of 
the new sectoral arrangement, 
John's office along with Pay and 
Benefits is at 615 Booth whereas 
Staffing and Classification remain 
a t 601 Booth. 

GEOLOGICAL INFORMATION DIVISION 

M.J. Kiel was appointed Head, 
?ublication Production Unit in 
September filling the vacancy 
crea ted by the retirement of 
Leona Mahoney at the end of 
1983. 

Diane Tremblay, divisional 
secretary, proceeded on maternity 
leave in October and 
Jacinthe Caron was seconded to 
GID from the Word Processing 
Centre. 

Vern Foster was the successful 
candidate for the vacant posi lion 
of Superviser, Unit B, 
Cartographie Section and moved 
into "his own office" in March 
after being in an acting role for 
some lime. 

M.J. Rowan joinded the staff of 
the Pub! ication Distribution Unit 
at the end of August giving 
Bruce Murphy much needed 
support. 

Kirsten Lindgreen joined the 
Project Unit of the Library in 
September. Kirsten has a B.Sc. 
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in geology from St. Mary's 
University, Halifax, where she 
developed a special interest in 
soft rock geology. Kirsten will 
be indexing GSC documents for 
GEOSCAN until March 1985. 

Anne Barkworth is working in the 
National Geoscan Centre on 
database conversion and clean-up 
activi ties. 

ECONOMIC GEOLOGY AND 
MINERALOGY DIVISION 

Larry Hulbert joined the division 
as a Research Scienlist in the 
Minerai Deposits Geology Section. 
Larry did undergraduate studies 
at the University cf ;~esina in his 
native Saskatchewan, and then 
worked for 2½ years as an 
exploration and mine geologist 
wi th Sherri tt Gordon Mines in 
Lynn Lake, Manitoba. During his 
lime wi th Sherri tt, he became 
interested in layered igneous 
complexes and returned to Regina 
to undertake an M.Sc. study of 
the Fraser Lake intrusion near 
Lynn Lake. Upon completion of 
his master's, Larry went to the 
1 nsti tute for Geological Research 
on the Bushveld Complex at the 
University of Pretoria in South 
Africa, where his doctoral 
dissertation dealt with aspects of 
platinum, chromium and nickel 
minerai ization in the complex. 
Larry's initial assignment at GSC 
is to work with the "Ultramafia", 
the group within EGM Division 
studying the metal logeny of mafic 
and ul tramafic rocks. His other 
research interests include contact 
and high grade regional 
metamorph i sm. 

Economie Geology and Mineralogy 
Division is delighted to welcome 
our new isotope geochemist, 
Bruce Taylor, from the University 
of California at Davis. He arrived 
to take up dulies 1 October in the 
dual role as manager of the new 
joint Ottawa LI-Carleton U-GSC 
supported stable isotope 
laboratory at Ottawa U, and 
research scientist special izing in 
stable isotopes related to minerai 
deposits at the GSC. 

Bruce's impressive list of 
credentials began with a B.S. 
(cum laude) degree, 1968, at the 
University of Red lands, 
Cal ifornia, and a M.S. degree in 
1971 at the Colorado School of 
Mines . His Ph.û. studies at 
Stanford University documented a 
field and stable isotope 

investigation of skarn deposits, 
and signal led the beginning of 
his interest in minerai deposits 
and stable I ight isotopes. 

After two years of rel ated 
research at Tuebingen, West 
German y, Bruce returned to the 
U.S.A. in 1977 to become Assistant 
Professor of Geology at the 
University of Cal ifornia (Davis). 
There he taught economic geology, 
geochemistry and instrumental 
analysis. ln order to pursue 
stable isotope studies, he built 
hi s own mass spec trometer and 
associated sample treatment 
facility. ln so doing, he 
introduced several improvements 
in equipment design that are now 
in use at other laboratories. 
While at Davis he studied stable 
isotopes in a variety of geological 
environments including tungsten 
skarns and metamorphic fluids, 
pegmatites, Mother Lode gold 
deposits, massive sulphide 
deposits, silver veins, graphite 
veins, acid mine drainage and 
sulphide oxidation mechanism, 
ecology of Nautilus, and magma 
degassing. 

Bruce will be spi i tting his time 
between Ottawa u, where he will 
continue the setting up and 
management of the isotope lab, 
and 601 Booth St., where he will 
maintain his research office. 

He and his wife are not intim
idated by horror staries of Ottawa 
winters, and are looking forward 
to continuing cross-country s kiing 
and also testing their skills in 
ice skating and curling. 

RESOURCE GEOPHYSICS AND 
GEOCHEMISTRY DIVISION 

Best wishes to Alice 1. Maclaurin 
who left the Analytical 
Laboratories Section in early 
September. During her fifteen 
years of service, Alice made 
significant contributions to the 
operation of the laboratories. Her 
ski l ls in almost every aspect of 
analytical chemistry were well 
appreciated by al I members of the 
Geochemistry Subdivision. Of 
perhaps even grea ter importance, 
Alice's congenial and friendly 
personality will be missed. A 
very successful dinner and 
reception were held in her honour 
at the Courtyard Restaurant 
located in the historie Byward 
Market area of Ottawa. 

IGU PERIGLACIAL COMMISSION, 
PARIS, 30 AUGUST, 1984 

The 1984 meeting of the 
Commission on the Significance of 
Periglacial Phenomena was held in 
conjunction wi th the International 
Geographical Union Congress. The 
venue was the Cité Universitaire 
in Paris, and the meeting was 
attended by scientists from 
10 countries. The main purpose of 
the meeting was to recei ve the 
reports of small working groups, 
each focusing on a phenomenon or 
process of ambiguous or unique 
periglacial significance. The 
presentations concentrated on 
fundamental issues, for example, 
definition, classification and 
identification of knowledge gaps, 
and were fol lowed by a period of 
discussion. 

The first two papers dealt with 
broad aspects of process geo
morphol ogy in periglacial environ
ments. Recent work on cryogenic 
weathering and developments in 
the study of frozen ground 
hydrology during the past decade 
were summari zed. Both papers 
stressed the importance of 
control led data gathering and use 
of process explanation in morpho
logical analysis, and commented 
on the problems of scale and 
frequency / magni tude variation. 

The fol lowing group of papers 
focused upon the common theme of 
ground-ice related processes and 
landforms. A general presentation 
on ground ice characteristics and 
distribution in Arctic Canada 
provided a framework for subse-
quent presentations on pingos, 
pal sas, and seasonal frost 
mounds. A lively discussion 
ensued on the classification of 
ice-cored mounds and their recog
nition in areas of former perma
frost occurrence. To a great 
extent, these problems reflect the 
ambiguities inherent in the use of 
1 andform def initions based on 
morpho! ogy ra ther than process. 

Presentations on earth hummocks, 
cryoturbation, and grèze litées, 
illustrated some of the problems 
associated with the classification 
and climatic significance of 
periglacial microrel ief forms and 
structures. Two final papers 
exarr,ined periglacial phenomena 
which seem to be particularly 
prone to ambi9uities of definition 
and interpretation - problems 
associated with the study of rock 
glaciers, and 
and I andforms. 

nivation processes 
Past acceptance 

of the nivation concept has 

engendered a fa Ise sense of 
security with respect to our 
understanding of the evolution of 
snowfall-dominated landscapes. 

The meeting provided a valuable 
forum for discussion of recent 
progress in periglacial geomor
phology. The participation of 
scientists from both North America 
and Europe faci I i tated information 
exchange across one of the major 
content boundaries that exist 
within the fie l d. This separates 
studies of active processes and 
1 andforms in con temporary perma-
frost reg ions from studies of 
foss i 1 1 andforms in areas of 
former permafrost occurrence. The 
presentations made at Paris 
suggest that these 2 1 ines of 
research represent convergent 
approaches to the resolution of 
some of the outstanding problems 
of periglacial terrain science. 

D .G. Harry 

Breached morain e and remnant of 
Nostetuko La ke, August 1981; . 

NATURAL HAZARDS IN 
BRITISH COLUMBIA 

ln the early morning hours of 
19 July, 1983, the toe of 
Cumberland Glacier in the 
southern Coast Mountains of 
British Columbia collapsed into 
Nostetuko Lake, generating a 
series of waves that overtopped 
the Neoglacial end moraine 
damming the lake. The waves 
eroded the moraine, precipitating 
a catastropf ic release of about 
6 000 000 m of lake water within 

the nex t few hours. The resu I t 
was an enormous flood that swept 
down Nostetuko and Homathko 
val leys to the head of Bute I nlet 
100 km away. The floodwaters 
eroded and transported large 
amounts of sediment and 
devastated tracts of fores! on the 
Nostetuko and Homathko val ley 
floors. Fortunately, because of 
the area' s remote location and 
lack of development, there were 
no casual ties. 

Steve Evans and John Clague 
(Terrain Sciences Division) visited 
Nostetuko Lake and other sites in 
the Homathko River basin in 
summer 1984. The objective of this 
visit was to understand better the 
causes of catastrophic failures of 
natural dams like the Nostetuko 
moraine. This work is part of a 
larger study by Evans of the 
geotechnical character of moraine 
dams in the Canadian Cordillera; 
Clague is interested in the 
dynamics and chronology of floods 
and debris flows from glacier
and moraine-dammed lakes. These 
natural phenomena pose serious 
hazards to the development of 
some glaciated mountain val leys 
in the Canadian Cordi I lera. 
Similar events in other parts of 
the world have claimed thousands 
of lives and caused extensive 
damage to property and agri
cul tural land. 

J.J. Clague 

JOINT CANADIAN-AMERICAN 
WORKSHOP ON CORRELATION OF 
QUATERNARY DEPOSITS AND EVENTS 
IN THE AREA AROUND THE 
BEAUFORT SEA 

Canadian and American geologists 
concerned wi th the Quaternary 
have been studying the Beaufort 
Sea area in increasing detai I over 
the last 10 to 20 years. Although 
there has been cons i der ab I e 
contact between individual 
scientists working on both sides 
of the International Boundary, 
rather different pictures of the 
Quaternary geological history of 
the region have developed in 
Canada and Alaska. G i ven the 
continuing level of exploration 
and development activity in and 
around the Beaufort Sea, the need 
for a coherent picture of the 
Quaternary geology of the region 
as a basis for interpreting other 
earth science data, as wel I as for 
its intrinsic scientific value, is 
greater than ever. 

Accordingly, Terrain Sciences 
Division hosted a special work
shop on this subject in Calgary, 
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Construction of the pipeline began 
in January 1984, fol l owi ng ri ght-
of-way clearing, grading, and 
stockpi I ing of pipe and 
equipment. To reduce terrain 
impact, al I mai ni ine construction 
activi ties are I imi ted to the 
period between fal I freeze-up and 
spring thaw. Working simul
taneously southwards from Norman 
Wei ls and northwards from Fort 
Simpson and Zama, giant arètic 
di tchers opened up a trench 1. 5 m 
deep in permafrost and seasonal ly 
frozen ground. Behind the 
di tchers, welded pipe sections 
were lowered into the trench 
wh i ch was then backf i 11 ed. 
During periods of winter field 
work, the distribution of surficial 
sediments and ground ice exposed 
in the pipeline trench was 
recorded. 

During summer 1984, preliminary 
s tu di es were made of terrain 
conditions a long completed 
sections of the pipeline. These 
focu sed on assessmen t of terrain 
stability and drainage conditions, 
and measurement of ground 
thermal regime. Sequential obser
vations of this type wi 11 be used 
to estab I i sh terrain performance 
characteristics in the post-
construction period, and to 
evalute measures used to mit1gate 
terrain impacts. These include 
the construction of ditch plugs 
and berms to contrai erosion, and 
the innovative use of wood chips 
to insulate sensitive permafrost 
s I opes and preven t the 
development of thaw-triggered 
slope instability. 

Al though 
have been 

significant 
made in the 

advances 
fields of 

permafrost engineering and 
envi ronmental protection of 
sensitive terrain during the last 
decade, much remains to be 
learned. Construction of the 
Norman Wells Pipeline provides a 
good opportunity to increase our 
understanding of northern terrain 
and i ts response to dis turbance. 

David G. Harry 

Canyon Creek crossing, 19 km 
south of Norman Wells (June 
1984). Note use of wood chips to 
insulate thaw-sensitive permafrost 
slopes. 
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Arctic ditcher, excavating trench through organic t errain 
north of Fort Simpson Uanu ary 1984) . 

Erosion control berms on the north s ide of Bear Rock, near 
Fort Norman Uune 1984) . 

• 

A.V. Dyck of the Borehole 

Geophysics Section has taken a 
one year exchange 
Queen's University, 
Ontario from August 
August 1985. 

posting to 
Kingston, 
1984 to 

Tony Luyendyk is visiting from 
the Austral ian Bureau of Minerai 
Resources, Canberra. He and his 
wife arrived on 3 September 1984 
and are looking forward to a 
white Christmas and New Year in 
Ottawa before returning on 
3 January 1985 to a warm and 
beautiful Austral ian summer. Tony 
has a special interest in the 
GSC's aeromagnetic compilation 
techniques for 1:1 million 
magnetic anomaly maps and also 
airborne gamma-ray spectrometry 
map compilation. 

The Minerai Development Agree
ments with the various provinces 
has provided the Resource 
Geochemistry Subdivision with two 
term emp I oyees: 

P.W.B. Friske joined the geo
chemistry subdivision on 28 May 
as Minerai Agreement Survey 
Geochemist for the duration of the 
Federa I-Provi nci al Agreements. 
Dr. Friske, who obtained his 
doctorale in appl ied geochemistry 
from the University of New 
Brunswick, brings to the sub
division several years of expe
rience in geochemical research 
and exploration activi ty wi th 
government and industry. 

Martin McCurdy, a recent geology 
graduate from Carleton University, 
will be assisting John Lynch in 
handling material for the contract 
analytical requirements for each 
of the MDA projects. Martin is 
no stranger to geochemistry, 
having spent several summers 
here as a student assistant. 

ATLANTIC GEOSCIENCE CENTRE 

David Ross (formerly Head of the 
Regional Reconnaissance Sub
division, and at present, Director 
of Research w i th NORDCO L td., 
St. John's) has accep ted the 
appointment as Assistant Director 
effective 16 July. 

TERRAIN SCIENCES DIVISION 

Christine Kaszycki joined the 
Sedimentology and Minerai Tracing 
Section in June as a term 
employee, during which lime she 
wi 11 lead the glacial prospecting 
and Quaternary mapping program 
associated with the Canada-
Manitoba Minerai Development 
Agreement. 

She obtained a B.A. in Geography 
from Carleton University in 1978, 
and subsequently joined the 
Terrain Sciences Division, for the 
first lime, as an AECL employee 
to study the depth of glacial 
erosion in Shield areas. She 
resi gned in 1980 to undertake 
Ph.D. studies at the University of 
111 inois. Her doctoral research 
involves a study of glacial and 
proglacial sedimentation in the 
Shield terrane of south-central 
Ontario. 

Christine Kaszycki 

Martin Clarke cornes to the 
Division to work on the 
compilation of an atlas of the 
surficial geology of northern and 
centra I Manitoba as part of the 
Canada-Manitoba Minerai Develop
ment Agreement. ln the past he 
has participa ted in si mi I ar 
projects in the District of 
Keewatin with both the GSC and 
Urangesel I schaft Canada L td. 
while attaining a B.Sc. Honours 
in Geography at Carleton 
University. 

Martin Clarke 

Robert Burns 

Robert Burns joined the Sediment
ology and Minerai Tracing Section 
in September as an Earth Sciences 
Data Manager. Rob is currently 
involved in updating several SIR 
(Scientific Information Retrieval) 
data bases, mainta1n1ng and de
veloping graphies and statistical 
programs. Rob received his B.A. 
and M.A. in Geography from 
Sir Wilfrid Laurier University. 

Frank Thompson 

Frank Thompson joined the Sedi-
mentology and Minerai Tracing 
Section in July and wi 11_ be 
directing glacial studies in 
Labrador un der the Canada-
Newfoundland Minerai Development 
Agreement. After receiving his 
B.Sc. in Geology from the 
University of Manitoba in 1971 
Frank initially worked in hard 
rock geol ogy. He became i ncreas
i ngl y involved in glacial geology 
and for the I ast 10 years has 
provided consul ting 
overburden drilling 

services in 
and glacial 
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Pam Midgley 

Maria Pirnat 

exploration . His varied experi
ence in minerai exploration and 
in drift prospecting combine with 
a distinctive and enthusiastic 
approach to fi e l d ·work. He i s a 
welcome addition to the Division. 

Pat Higgins returned to the 
Division in August as Senior 
Technician of the Drift Chemistry 
and Mineralogy Laboratory. 

Pam Midgley and Maria Pirnat 
joined the L ab this past November 
and June 1984, respectively. Thei r 
positions, 
involve: 

as "Mud Engineers", 

Dulies: Distilling, Mud Pies to 
Or~Sandcastles, Dirt Shakes, 
Sole Supplier of Custom Coloured 
Lab Coa ts ( cheap) . 

Favourite Colour: Brown 
Pet Peeves: Clay Balls, Pebble 

Paranoïa 
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1 nspired by: 
Rod KI assen 

Sufferi ng from: 
Grinder's Elbow, 
Syndrome) 

Tom Sel leck, 

Dirt Bag Blu es, 
SLS (Sed. Lab 

INSTITUTE OF SEDIMENTARY AND 
PETROLEUM GEOLOGY, CALGARY 

1 n June 1984, Deanna Boyce, a 
SCY-03, was transferred from the 
ISPG to the Department of 
Transport. Barbara Acker assumed 
Deanna's position and is now 
working as secretary to the 
Regional Geology and Paleontology 
subdivisions of the lnstitute. 
Dan Copithorne left his position 
i _n the Core Storage Section for a 
position at Prudential Steel. 
Anita Oliver, receptionist at ISPG, 
left her switchboard in September 
to work for the Pet roi eum 
lncentives Program. She has 
been replaced by Cathy Brennan. 
Elizabeth Zuba left her clerical 
position at ISPG I ibrary for a 
position as I ibrarian at Shel 1 
Canada Limited. Terry Rendall, 
of the Word Processing Centre, 
1 eft her Xerox 850 to return to 
Saskatchewan. 

After ten years as a mil lwrigh t in 
the Maintenance Unit, Earl 
Clayton retired from the lnstitute 
on 23 November. The ISPG I ibrary 
boasts two promotions: Flora Fritz 
became Chief Librarian in 
September and Shelley Webber 
became Acquisitions Clerk, a CR-4 
position, in May. 

Three new petroleum geologists 
were added to the staff of the 
Petroleum Resource Assessment 
Secretariat, ISPG , this summer. 
Ali have acquired diverse 
experi ence in the Ca I gary oi 1 
patch. Jim Barclay worked for 
five years with Dome Petroleum, 
Tony Hamblin spent six years at 
Amoco Canada, and Jim Podruski 
has over five years of experience 
wi th that company and Aberford 
Resources. Th ese three PC-3's 
joi n the rest of the Secret a ri a t 
personnel in research toward a 
geological appraisa l of the future 
petroleum potential of Western 
Canada and frontier regions. 

Derek Pugh ret i red in August of 
this year after spending thirty 
years as a research scient i st with 
the Geological Survey of Canada 
in Calgary. A native of London, 
England, Pugh was the European 
champion in the category of the 
400 metre run in 1950 and ran in 
the Olympics in 1952. At that 
lime he was comp l et ing his Ph.D. 
in Geol ogy a t the Sorbonne in 

Paris and special ized in the sedi
mentology of the North Sea and 
Engl i sh Channel sands. Shortly 
thereafter, he emigrated to 
Canada where he began hi s work 
for the GSC in Calgary in 1954. 

He can be considered one of the 
"founding fathers" of the 
1 nsti tute, because he was a 
member of the exclusive club that 
formed when the I ns t i tu te opened 
ils doors. in 1967. Following his 
retirement in August of this year, 
Derek and his family moved to 
Fairfield, Iowa, where he is 
completing a GSC research project 
while at the Majarishi Inter
national University. 

Lynn Machan-Gorham 

Derek Pugh 

CORDILLERAN GEOLOGY DIVISION 

Geri Eisbacher left the GSC in 
summer 1984 to take up a 
teaching and research appointment 
al the University of Karlsruhe in 
West Germany. He was born and 
raised in Graz, Austria, and 
spent 2 years at the University of 
Graz, working the bass and 
guitar, before moving to the 
University of Innsbruck. After 
4 years al Innsbruck his skiing 
had improved considerably and he 
had been turned on to geo l ogy by 
Triassic redbeds. Between 1964 
and 1967 he did graduate work at 
Princeton University and completed 
a GSC-sponsored Ph.D. thesis on 
rocks tha t had been ob I i ter a ted 
by movement along the Cobequid 
Fault zone, Nova Scotia. After a 
year of consul ting al a pipeline 
tunnel that was bored through 
the Hahnenkamm Moun tain in 
Kitzbühel, Austria, he started 
work with the GSC . ln 1969, 

"' 
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KATHY SULLIVAN, SPACE WALKER, 
DALHOUSIE AND AGC 

Kathryn Sul I ivan, the first woman 
to "walk" in space, visited 
Halifax and Dartmouth on 3-6 
December 1984. Kathy look her 
Ph .D. in the Geology Department 
of Dalhousie University (1978), 
working closely with staff in AGC 
(DEMR at BIO). Her thesis tille 
was "The structure and evolution 
of the Newfoundland Basin, 
Offshore Eastern Canada" and her 
advisers were C.E. Keen (AGC), 
D.B. Clarke (Dalhousie) and 
M.J. Keen (then Dalhousie, now 
AGC) • Her work was pub I i shed as 
three papers jointly with 
C.E. Keen and others. She has a 
flair for languages, chattering in 
Engl ish, French, Norwegian, 
Spanish and lcelandic (slowly); 
she rowed for Dalhousie; and she 
sai led a lot from Armdale Yacht 
Club, principally with Wint 
Spa ri i ng ( reti red AFS Scoti a-Fundy 
employee, now deceased) and 
Mrs. Sparling on their yacht 
"Final ly". Fol lowing her gradua te 
work, Kathy joined NASA as an 
embryonic astronaut special izing 
in remote sen si ng. She i s the 
only earth scientist in the 
program. During her visit to 
Nova Scotia she spoke on 
geological and oceanographic 
aspects of the fi ight al Bedford 
1 nsti tute of Oceanography, 
Dalhousie University and Mount 
St. Vincent University, illus-
trating her comments with 
spectacular slides of earth and 
ocean. She visited two schools 
and made numerous TV and radio 
appearances. 

COMM 1551 ON ON GENES I S AND 
LITHOLOGY OF QUATERNARY 
DEPOSITS - ALBERTA MEETING 
The 1984 Meeting of the 
Commission on Genesis and 
Li thology of Quaternary Deposi ts 
was held in southern Alberta, 
19-28 August, 1984. lt was 
organized by D.N. Proudfoot, 
Uni versity of Alberta and Alberta 
Research Counci 1, and 
M.M. Fenton, Alberta Research 
Counci 1, and con si sted of a 2-day 
symposium fol lowed by 7 days of 
field excursion . The meeting was 
attended by 19 participants from 
9 countries. 

Th e theme of the symposium was 
the relationship between glacial 
terrain and glacial sediment 
facies. The Commission business 
meeting reviewed the activities of 
the various work groups and 
discussed plans for future 
meetings. Work Group 1 (Till) 
members have been asked to 

outline the criteria they use to 
differentiate between the various 
genetic types of ti 11 and have 
been asked for comments on 
definitions and terminology 
proposed by the work group. 
There was al so a discussion of 
the Morphological Classification of 
Glacial Features which was 
presented in the Work Group 
Report to the Moscow meeting of 
INQUA. 

The field excurs ion began with 
three days detai led examination of 
the extensive exposures on the 
east side of the sou th 
Saskatchewan River, 5-10 km east 
of Medicine Hat. Dave Proudfoot 
has subdivided the sediments, up 
to 60 m thick, into 5 uni ts . The 
basal units consist large l y of 
fluvial sediments deposited before 
Quaternary glaciers reached the 
area and the upper unit consists 
of stratified sediments and loess 
deposited during and following 
the retreat of the last ice sheet. 
The other 3 units consist of a 
variety of different types of 
diamictons and include variable 
amounts of stratified sediments . 
The main controversies for 
discussion were over whether 
certain diamicton units were of 
flow, rain out, lodgment, or 
meltout origin; the position of the 
glacier during deposition of 
different diamictons; and whether 
certain discontinuities were 
caused by sheari ng. 

A one day trip was made to l ook 
al a "thrust moraine" feature on 
the north flank of the Cypress 
Hi Il s, to see the Tertiary-age 
paleosol on the unglaciated crest 
of the Cypress Hills, and to view 
interesting features and country 
to the west of the Hi l l s. The 
final 3 days were spent travel I ing 
to Lethbridge, studying sections 
north of Taber, near Cameron 
Ranch and at Kipp, and in the 
mountains al Waterton Park. Sorne 
general sim ilarities cou ld be seen 
between the uni ts exposed in 
these sections and those al 
Medicine Hat, 150 km to the east. 
1 n both areas the upper glacial 
unit was general l y massive and 
underly ing sediments consisted of 
one or two partly stra tified and 
contorted units which overlay 
preglacial fluvial sediments. 

Dave Proudfoot has done an 
excellent job of sor ting out 
difficult stratigraphy, inter-
preting complex units and 
producing a system for describing 
and classifying diamictons which 
should be seriously considered by 
any sedimentologist faced with the 

problem of making detai led 
genetic interpretations of these 
poorly understood units. Mark 
Fenton and members of the Alberta 
Research Counci I are to be 
thanked for supplying the 
resources and organization which 
made this Commission Meeting 
productive, enl ightening , and 
enjoyab l e . 

R.J. Fulton 

TERRAIN PERFORMANCE MONITORING 
ON THE NORMAN WELLS PIPELINE 

This winter, Mackenzie val ley wi 11 
once again reverberate to the 
sound of trucks, backhoes, cats, 
and di tchers, as construction 
crews work to lay the remaining 
sections of the lnterprovincial 
Pipe Li ne-Norman Wei ls Pipeline. 
When completed, the 868 km-long, 
323 mm-diameter pipeline wi 11 
transport oi I from the expanded 
Norman Wei ls field to Zama in 
northern Al ber ta. 1 t wi 11 be the 
first major hydrocarbon transport 
system to be cona5 t rue ted in 
Canada north of 60 N, and the 
first pipeline to occupy the much
debated Mackenzie val ley 
corridor. 

The pipeline route, which fol lows 
the east side of Mackenzie River 
to Fort Simpson and then runs 
south across the Alberta Plateau, 
traverses the zone of discon-
tinuous permafrost. This reg ion 
i s characteri zed by areas of 
terrain highly sensitive to 
mechanical or thermal distur-
bance. For example, uncontrol led 
interaction between a buried oil 
pipeline and ice-rich permafrost 
could result in thaw settlement, 
slope instability, and increased 
erosion. For these reasons, 
terrain constra int s and potential 
hazards have formed a major 
factor influencing pipeline 
routing, design, and construction. 

Since August 1983, Terrain 
Sciences Division has been 
in vo l ved in a project to monitor 
terrain performance a long the 
Normal Wei ls Pipeline route. 
UI timately, this study wi 11 al low 
an evaluation of the terrain 
sens iti vity concept as il applies 
to northern pipeline projects . Th e 
project is closely co-ordinated 
with permafrost monitoring 
programs undertaken by Earth 
Physics Branch and I nier-
provincial Pile Line (NW) Ltd. Il 
a l so provides input into th e 
Norman Wei l s Research and 
Monitoring Group, wh i ch co-
ordinates scient ifi c monitoring of 
the Norman Wei l s Proj ect by 
federal and terri lori a I government 
agencies. 

15 



AQQUA 1984, SHERBROOKE, QUEBEC 

The fifth congress of the 
Association québécoise pour 
l' é tude du Quaternaire {AOOUA), 
held in Sherbrooke, 4-7 October, 
1984, had a uni que format and 
hel d much in terest for the severa 1 
GSC employees who attended. The 
conference was preceded, on 
3 October, b y a special session 
entitled "lst Sy mposium on 
Holocene Cl imates and Trends in 
North America and Green land". 
This symposium was sponsored b y 
the Subcommission for the Study of 
the Holocene {North America and 
Greenland) under its President, 
T. Webb of Brown University , and 
Secretary, Jean-Marie Dubois of 
Sherbrooke University. 

The AQQUA conference i tsel f had 
two fui I one-day sessions 
al ternating with two field trips. 
Fi el d trips on 5 and 7 October 
featured reviews of classical 
stratigraphie sections in the 
St. Lawrence Lowland {Pi erreville 
section of Gadd) and of southern 
Quebec {Ascot section of McDonald) 
to which were appl ied refinements 
of interpretation supported b y 
recent work on sedimentology and 
thermal umi nescence. 

The main conference was entitled 
"Plei stocene and Ho l ocene 
Stratigraph y and Paleoenvi-
ronmen ts of Quebec and Adjacent 
Regions". Not onl y were there 
reviews of previous work within 
Quebec, but studies of s tratig
raphy in Cape Breton, glacial 
1 imi ts in northern Labrador, ice 
lobe activity on Meta lncognita 
Peninsula of Baffin Island, lobate 
glacial flow pattern s in Ontario 
and Manitoba r egions west of 
Hudson Bay, and migration of 
centres of glaciation in th e 
Churchi 11 Falls reg ion, as we l I as 
n e w s tudies in the Richmond Gulf 
and Unga v a areas. New aspect s 
of research included U-Th dating 
of wood and s hel I s, and Hol ocene 
fluctuations of sea level in the 
estuary of the St. Lawrence. Most 
papers presen ted w i 11 appear in a 
special iss ue of Géographie 
phy s iqu e et Quaternaire. 

Pi erreville sec tion on Ri v i èr e 
S t-Fra n çoi s . Some fa miliar faces 
include André Boldu c , Mich el 
Allard, Jea n Veille tte , Mi ch el 
Lamoth e ( l ea d er ) , a nd Denis 
S t -On ge . 

1~ 

"SHOOT!" 

By the age of 7, John Brindle was 
already wielding his first 
firearm. Target practice became 
a favouri te pastime of the young 
lad when he lived on the family 
farm in northern Eng I and. At 
age 13, John joined a trap and 
skeet club for the first time and 
continued to shoot, on a regular 
bas i s, for the nex t 20 y ears. 

Brindle, a Senior Manager {and 
troubleshooter!) al the I nsti tute 
of Sedimentary and Petroleum 
Geology in Calgary , decided to 
compile his years experience at 
the sport into a technical book, 
"Shotgun Shooting: Techniques and 
Technology" and, about ten years 
ago, began to wri te and il lustrate 
the tex t. 

Over the y ears , Brindle has noted 
the diversit y of shooting styles 
that ha v e developed in Britain 
and North America. The differ-
ences, he notes, are qui te 
apparent in Britain where 
traditional methods and game laws 
have varied from place to place. 
The technology of gunmaking has 
also had an impact on the way 
people shoot. Different guns 
demand different styles. lt is 
this concern with the techniques 
and history of shooting that has 
been fui ly documented in the 
264 page book, currently being 
pub I i shed and marketed in Europe 

!... 
~ 

I 

fi 

by Ni mrod Book Serv i ces of 
Surrey , England. This practical 
gui de to shoot i ng methods on both 
si des of the Atlantic wi 11 be of 
interest to al I those who wish to 
sharpen thei r trap and s keet 
ski Il s . An y one interested in 
further information on th e book 
should contact the author at 
ISPG. 

L y nn Machan-Gorham 

I 

Geri E i sbacher 

following a one-year exile in the 
uranium mines of Elliot Lake, he 
moved to the Vancouver office 
where he pursued his interests in 
sedimentary tee tonies and en v iron
mental geology . Geri is looking 
forward to the chai lenges of his 
new post, and wi 11 undoubtedl y 
maintain a keen interest in the 
s timulating earth science news 
emanating from Canada. 

PRECAMBRIAN GEOLOGY DIVISION 

Nicholas Culshaw is continuing 
his association with the Survey, 
began as a term employee in 
1981, as postdoctoral fellow. A 
native of Britain, Nick obtained a 
B.A. in philosophy and geology 
from the University of Keele, 
England. He then joined the 
British Antarctic Survey, where he 
combined geology with dog-sledge 
driving in the icy wastes of 
Graham and Pa I mer I ands {in the 
process undoubtedly having little 
trouble keeping his upper lip 
stiff). His subsequent career 
includes, inter al ia, the award of 
a Ph.D. by the University of 
Ottawa, cab dri v ing in Toronto, 
and teaching school in Malawi. He 
is currently engaged in structural 
studies in the Thelon Tectonic 
Zone a long the Slave-Churchi 11 
boundary, working with Peter 
Thompson. 

Nicholas Culshaw Gary Yeo 

Dennis Woods 

Dennis Woods, assistant prof essor 
of geophysics at Queen 's 
University, is spending a year 
with the Division on exchange 
with Alf Dyck of RGG. Denni s 
received a bachelor's and 
mas ter' s degree from Queen' s and 
a doctorale from Austral ian 
National University. His interests 
1 ie in investigating the electro-
conductivit y of the earth b y 
means of geomagnetic deep 
sounding. At GSC he is 
concentra t i ng 
Kapuskasing 
Ontario. 

on study of the 
structure in northern 

Gary Yeo {B.Sc., 
Western Ontario) 
Division as a 

Carleton Ph.D., 
has joi ned the 

term emp I oyee in 

the ERDA program. A sed i ment
ol og i s t, Gary worked for Noranda 
Exploration from 1979 to 1983 out 
of their Yellowknife and 
Whitehorse offices. He wa s a 
contract geologist with DINA for 
three summers , including hi s 
doctoral thesis project on the 
Proterozoic Rapitan Group in the 
Mackenzie Mountains. Before 
joining the survey, Gary , th is 
time as a project geologi s t for 
DINA in Yellowknife, wa s in 
charge of a regional mapping 
project in the High Lake Belt. At 
GSC he is doing a basin analy s is 
of the Upper Carboniferous 
Stel larton Basin in northern Nova 
Scotia. 

Thomas Frisch 
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ATTENDANCE AT THE 27th 
INTERNATIONAL GEOLOGICAL 
CONGRESS, MOSCOW, USSR 

Highl ights of the Congres s were 
the field trip to the Aidan Shield 
in eastern Siberia to study iron, 
phosphate and mica deposits in 
metamorphic terrane that is 
strikingl y simi lar to the Grenvi Ile 
Province of Canada; examination 
of rocks from the super deep 
borehole (12 000 m) in the Kola 
Peninsula; rev iew of IGCP work 
on metal logen y of the Pre-
cambrian; and renewal of ac-
quaintances wi th many col leagues 
from previous visits to the USSR 
and other countries. 

Simul taneous sessions in the 
smorgasboard of program subjects 
made i t impossible to atten·d or 
evaluate the extensive amount of 
material presented on special 
subjects of interest; manganese, 
iron, ocean minerais, marine 
geology, global tectonics, 
metal logeny and Precambrian 
geology. 1 was very favourably 
impressed by the progress made 
by the IGCP project group 
reporting on the broad spectrum 
of manganese resources, but the 
sessions on Precambrian geology 
were probabl y the most disap
pointing. 

Gordon A Gross 

WORK IN CHINA CONTINUED 

Gordon Gross returned to China in 
Apri 1, for three weeks, to 
continue research on the metal lo
genetic significance of iron 
formation that was started duri ng 
his 1978 visit. Lecture sessions 
in Tianjin, hosted by the Ministry 
of Metal lurgical Indu s tries, were 
attended by several hundred 
geologists and engineers from 
many parts of China. A field 
tour included Qianan Iron Mine in 
Hebei Province, Baiyuenabo Mine 
in northern I nner Mongol ia, and 
a manganese mi ne sou th of 
Changsa in Hunan Province. Study 
of the very rich rare-earth 
deposits in the Baiyuenabo iron 
formation proved to be rewarding, 
especial ly after the five hour 
motor trip across the Gobi desert, 
and added yet another dimension 
to research on the origin of 
metal I iferous sediments. He was 
del ighted to have Wan Liang Guo, 
a research associate in Ottawa for 
two years and now a Division 
Chief in the lnstitute of Geology 
at Huhehaot in charge of metal
logenic work in I nner Mongol ia, 
participate in a large part of the 
China tour. 

of 9ENERAl iNTEREST 
VOLCANO EXPERT SMELLED A RAT 

The smoke looked right for a 
v olcano. 

The smel I was something else. 

People living near Fishpot Lake, 
west of Quesnel, rang the al arm 
bel I s recen t I y when smoke and 
flames started belching from a 
long-inactive volcano. 

"Mount 
diately 

St. Helens 
to minci," a 

came imme-
wi tness said. 

The alarm call 
Dr. Jack Souther, 
volcanologist with the 
Survey of Canada. 

came to 
government 
Geological 

Souther wasted no 
Prince George and 
diately to the site. 

time, flying to 
dri v ing imme-

"The police and the fores! service 
had the roads blocked off wi th 
big signs saying 'Danger, Active 
Volcano.' And it looked like 
one," Souther sa i d. 

The flames and black tarry smoke 
continued pourir1g out of a crack 
in the peak as Souther cl imbed 
toward i t. 

"And then I sme l led it," he said. 
"lt was just awful. l've never 
smelled anything quite like it." 

"People 
plaining 
won der. 
that lot 

nearby had been corn
of headaches from i t. No 

You gel downwi nd from 
and you' re goin g to gel 

a headache." 

The smoke was roi l ing from a 
cavern formed maybe 1,000 years 
ago when the volcano last fired 
up. 

Pack rats and other I ittle 
creatures over the years have 
used the cave as a winter 
hideaway and comfort station. 

"There was 
feet deep of 
Souther said. 

Sorne magic 
occurred and 
alight. 

a pi le of about six 
rodent droppings," 

of combustion 
the whole lot 

had 
was 

Souther is still accepting calls on 
volcanoes. But he' 11 start his 
checks upwi nd. 

By Don Hunier, Staff Reporter 
(The Province, 25th Sept. 1984) 

GSC SHIRTS, CAPS, ETC. 

Andy Douma of Economie Geolog y & 
Mineralogy Division organized Iwo 
"GSC t-shirt drives" in the past 
y ear, arranging for the distrib
ution of several hundred t-shirts, 
golf shirts, sweatshirts, caps and 
crests to a hundred or so people. 
The GSC crest can now be seen 
popping up everywhere, including 
such far-away places as 
Austral ia, China, France, 
England, Colorado and Brazil. 
Chris Durham of RGG handled 
similar drives in previous y ears 
and the thought has occurred to 
many that, by adding a few cents 
to the cos! of each article, this 
could become part of a fund
raising activity for such groups 
as the GSC Christmas Party 
Committee or the Geological Wives 
Association. Any interested 
parties please contact Andy. 

GSC VOLLEYBALL '84 

The 1984 GSC volleyball league 
held their championship game 
in August, the team of 
Marc St. Martin prevai I ing over 
that of Richard Lancaster to take 
the trophy. Each of the 5 teams 
p I ayed 12 games duri ng June, 
July and August, turnout was 
good, the wea ther co-opera ted and 
al I enjoyed the action. 1 n fact, 
a dozen or so "keeners" had so 
much fun, they continued wi th 
pick-up games on the south lawn 
until the end of October. Many 
thanks to Richard Lancaster for 
organizing the GSC league and 
thanks to al I the participants for 
a successfu I season. 1 t seems 
that the GSC bunch ma y have 
inspired a group from the tower 
to star! a league, so there should 
be plenty of vol ley bal I action 
nex t summer. 

1984 GEOLOG I CAL W IVES' 
ASSOCIATION AWARD 

Rebecca Fahrig, daughter 
Walter and Ruth Fahrig 
Nepean, was the recipient of 

of 
of 

the 
annual Award of the Geological 
Wives' Association. 

The award is based on academic 
standing, extracurricular and 
communi ty activi lies, interests, 
general aim and accomplishments. 

Rebecca, an Hon. Stud., 
gradua ted from Woodsworth H .S. 
and is furthering her studies at 
the University of Toronto where 
she will major in Physics. 

~ 

Oblique aerial view of Big Slide. Note farm 
buildings in upper left corner. Mudflow (M) 
extends from base of rotational slide zone to the 
bottom of the picture. 

Aerial view of rotational s lump 
actively retrogres s ing headscarp. 
buildings. 

blocks at 
Note farm 

Blocky s urface of mudflow. Th e middle of the 
mudflow has moved 2 71 m be tween Jun e 1983 and 
May 1981; . Dwayn e Tann ant i s s tanding on 
lateral s h ea r s urfa ce of mudflow. 

of their fields have been 
displaced overnight. They 
report hearing the groaning 
the landslide complex. 

also 
of 

The slump blacks at the head of 
the si ide graduai ly move 
downslope and in doing so lose 
their black form, disintegrating 
into a material which has a 
consistency of thick wet cernent. 
This remoulded material forms a 
huge mudflow, beginning at about 
155 m above the Fraser, which 
flows down to the river. 1 t is 
this mudflow which has yielded 
some startl ing rate-of-movement 
data. ln June of 1983, Evans 
and Clague instal led I ines of 
survey pegs across the mudflow al 
various points. A re-survey of 
these same pegs in June 1984 
showed that some pegs in the 
centre of the mudflow had moved 
up to 271 m from thei r 1983 
positions. This again is the 
highest rate of mudflow movement 
recorded in the literature and the 
fac! that a re-survey in 
September 1984 indicated no 
further movement suggests that 
the 1983-84 movemen t was surge-
1 i ke. No obvious correlation 
exists with meteorological data 
and the nature of the movements 
is still being evaluated. 

Big Slide can be viewed as a 
very active mass movement 
machine that processes large 
masses of intact material which 
en ters the top of the comp I ex as 
rotational slump blacks, is 
disaggregated in mudflow 
transport, and is debouched into 
the Fraser, where i t forms part of 
the sediment load of the river. 
The machine is dependent upon 
groundwater to fuel this process. 

S.G. Evans 

GEOSCIENCE INFORMATION SOCIETY 

Annette Bourgeois, Chief Librarian 
al Ottawa headquarters, was 
elected Vice-president and 
President-elect of the Geoscience 
Information Societ y al their 
annual meeting in Reno. Annette 
is the first Canadian to be 
elected to this post. 



Busy at the United Way car wash is our ADM Bill Hutchison who 
demonstrated his devotion to the cause. GSC 's Yvon Claude 
( Admin.) was Departmental Co-ordinator for the 1984 Campaign 
and Karen Knudson (GID) was seconded to provide secretarial 
support to the Campaign Committee . 

doing their dulies for the D ivision 
in 60 1 Booth, whi le Rick Sloka 
worked over hi s ma tes a t 
401 Lebreton . Precambri an deci ded 
to split the i r chores right down 
the m i dd l e by ass i gni n g Rein 
T i rru l to 588 Booth Street, and 
Pat Hunt to 601 . Terrain Sciences 
spread their wares over three 
different bui ldings: Charlotte 
McF ar l ane commanded T un n ey' s 
Pastu re, Dave Harry moved things 
a t 40 1 Lebre t on, and Jean 
Perciva l s i gned up her AECL 
associates - a l so at 40 1 Lebre ton. 
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Meanwhi le back at 601 Booth 
Pam M idgley looked after the fifth 
and s i xth floor TS staffers, and 
Jan Aylsworth besieged her pals 
on the third f l oor and rounded up 
some loose ends e l sewhere . 
Econom i e Geology and Mineralogy 
provided Richard Lancaster , 
Andy Rencz, Jocelyn Martin , and 
Bob Delabio to run down their 
Div i sion staff i n the upper ha l ls 
of 60 1 Booth, and i t paid off . 

F ina l l y 
add i tional 
sta l warts 

wou l d I ike 
mention to 
of the 

to make an 
the other 
campaign: 

BIG SLIDE , BRITISH COLUMBI A -
A UNIQUE MASS MOVEMENT MACHINE 

Big Slide is an activ2 l andslide 
complex, about 1 . 5 km in area, 
on the east side of Fraser River 
at the Big Bend, 12 km north of 
Quesnel, British Columbia . The 
first report of a large l andslide 
comp l ex at Big Slide appears in 
"Great Slide" on G . M . Dawson's 
GSC 1.✓.ap 120 (1875-76) and the 
same Big SI ide appears on an 
early B . C. Department of Lands 
map in 1921. 

Steve Evans and John C l ague of 
Terrain Sciences Division are 
investigating the development of 
Big SI ide, the mechanics of 
landsl ide processes active in the 
complex, and the stratigraphical 
con trois on movement. The 
materials involved in the 
movement are Pleistocene sil! and 
clays and, as wel I as being 
important from the landslide point 
of view, the excellent exposures 
in these materials are vital in 
the interpretation of the 
Quaternary stratigraphy of the 
Quesnel-Williams Lake region. 

Big SI ide is unusual in the 
Canadian context since regular 
air photography of the si te 
ex tends back to 1931. This has 
al lowed a reconstruction of the 
development of Big SI ide over a 
53-year period. During this time, 
the complex has expanded by 
retrogressive slumping at i ts head 
into the farm l and on the plateau 
surface, 230 m above Fraser 
River. Based on measurements 
from aerial photographs, the rate 
of expansion (or retrogression) 
was found to vary between 6 and 
12 m per year, which is the 
h i g h es t ra te recorded in the 
landslide l iterature. This rapid 
ra t e of 
of much 
pl ateau 
wake up 

re t rogression is a source 
concern to farmers on the 
surface , who sometimes 
to see tha t I arge parts 

Chris Durham who served as 
depu t y organizer and kept the 
progress of our rising thermo
meters up to date - amongst other 
t h ings; Gordon Currie who, in 
add iti on to ca n vass i ng, carried 
out the onerous dulies of 
treasurer; and Mar i a DiMillo, who 
happ i I y agreed to back up Gordon 
and be ou r deputy treasurer . This 
was your team, and I hope that 
you are as p l eased wi t h their 
efforts as I a m . 

B . R . Pelletier 

; 

CANADIAN GEOSCIENCE COUNCI L 
ADVISORY COMM ITTEE ON MINERAL 
DEPOSITS RESEARCH AT THE GSC 

A CGC Committee chaired by 
A .J. Naldrett, University of 
Toronto, spent the week of 24-30 
September, 1984 at the GSC, 
Ottawa, investigating the Survey 's 
mi nera l deposi ts research program 
and related activities. T hey 
interviewed more !han 30 indi
vidual scientists, and heard 
presentations by Division, Branch 
and Sector Management, other EMR 
agencies (CAN ME T, Minera i Pol i cy 
Sector and Earth Physics Branch), 
as well as invited comment from 
industry, provincial government 
and universi ty representatives. 

Other committee members are: 
R.J. Cathro, Archer Cathro and 
Associa tes, R .H. Wal I is, Canadian 
Occidental Petroleum, E. Hoffman, 
Nuclear Activation Services, 
McMaster Nuclear Reactor, and 
R. Y . Lamarche, 1 NRS - Geo-
ressources. 

Left to right: Lamarche, Hoff man, 
Naldrett, Cathro and Wallis. 

After further 
in November, 
comp I ete i ts 
submission to 
in December. 

meetings in Toronto 
the Comm i ttee will 
f i nal report for 

the D i rec tor Genera 1 

GEOLOGICAL SURVEY OF CANADA 
ICE ISLAND EXPERIMENT, 1984 

ln 1983 a tabular iceberg, or ice 
island, broke off the Ellesmere 
Is l and ice shelf; i t is sub
rectangular and measures some 8 
by 5 km by 44 m thick. This 
phenomenon occurs infrequently in 
cycles of approximately 20 years. 
The l ast wel I known occurrence 
was that of Fletcher ' s l ce I sland 
T-3, which was used by U . S. 
sc i entists as a pl atform for mul ti-
discip l inary scientif i c i nvesti-
gations from 1952 to 1974. These 
ice i slands afford an exceptional 
opportuni ty for conducting mul ti
discipl i nary geoscience and envi-

The "Lone Ranger" is actually Steve Birk of R.G.G. on the Ice 
Island Project, October 1984 . 

Collin Cannon of R .G.G. Division carrying supplies at Ice Island 
Project. 

ronmental programs of the polar 
cont i nental shelf, whose unstable, 
mobile ice pack poses hazards so 
great that very l ittle geosc i ence 
data exist on this last frontier of 
Canada. 

These studies would provide much 
needed information for hydro
carbon and m i nera i exploration in 
this vast unexplored area of 
Canada, as wel I as providing a 
data base for establ ishing 
Canada' s soverei gn offshore 
1 imits. 

1 n 1984 opera lion 
became an off i cia l 
the Polar Continental 
(PCSP), and in 
fundamental problems 
the- art seismic 

1 ce I s i and 
opera t i on of 
Shelf Project 

Ju ly some 
of state-of

ref l ection 

surveying from a thick ice 
platform, with translational and 
rotational motion, were recog
nized. l n Sep t ember and October 
of 1984 the GSC, wi th support 
from PCSP embarked on an experi
mental program to study naviga
tion al requ i rements, hole dri Ili ng 
techniques ( mechan i ca I dri 11 or 
hot water melter), seismic sources 
(dynamite, detonating cord, and 
a i r gun), and seismic detectors 
(hydrophones and geophones). 
These tests showed that the hole 
mel ter was far superior to the 
mechanical dri 11 in producing 
holes that could be used for 
several purposes, could be kept 
from refreezing for future use, 
and employed fewer and less 
exper i enced personnel; geophones 
deployed on the ice surface gave 
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much better quai ity records than 
hydrophones suspended through 
hales in the ice, and were much 
cheaper and easi er to use; 
dynamite sources produced much 
bet ter qua I i ty da ta than ei ther 
detonating cord or air gun. No 
special noise problems were 
caused by the thick ice layer, or 
the underlying water layer. The 
maximum i ce movemen t observed 
was 1 km per day. At the 
location of the experiment, some 
30 km offshore from Nansen Sound, 
water depths ranging from 300 to 
570 m were observed. The 
sedimentary section appears to be 
very thin. Basement events are 
incoherent and non-correlating. 
Because of the successfu 1 
conclusion to the experimental 
program seismic reflection 
surveying is being planned for 
1985 from the lce Island. 

A. Overton 

THE LIBRARY REQUESTS YOUR 
ASSISTANCE 

The Library often experiences 
difficulty in acquiring Canadian 
universi ty theses and Conference 
and Symposium fieldtrip guide
books and proceed i ngs. 1 t wou Id 
be very helpful if GSC staff 
members wou Id pass on, to the 
Library, items in these two 
categories even if just to permit 
photocopy i ng. 

We also welcome the receipt of 
serial publications resul ting from 
memberships and would appreciate 
knowing from whom we receive 
them, and whether we can expect 
them on a regular basis. 

TILL TOMORROW 

Bi 11 Shi I ts, Ron DiLabio, and 
Mark Nixon attended a workshop 
called "Till Tomorrow" in Kirkland 
Lake in May. Organized by the 
Canadian lnstitute of Mining and 
Metal lurgy and the Ontario 
Geological Survey, the workshop 
featured 23 papers on till geo
chemistry in minerai exploration, 
with special emphasis on gold. 
Shi I ts and DiLabio each presented 
a paper and a poster display by 
Inez Kettles and Shilts was 
shown. Short field trips were 
run to see the Quaternary and 
Precambrian geology of the region 
and an excellent operating 
display was set up to show the 
fu 11 range of dri 11 s used to 
sample li 11 and other sediments in 
minerai exploration. Natural ly, 
the display was set up under 
field conditions, complete with 
pouring rain. 
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Rod Klassen (Terrain Sciences) 
proudly displays his "Tin Man" 
trophy for completion of the 
National Capital Ski Marathon, 
National Capital Marathon, 
Ottawa-Kingston Bicycle Ride, and 
Rivière du lièvre Canoe Marathon. 
The trophy was presented to him 
by John Scott and Rad' s 
colleagues in Sedimentology and 
Minerai Tracing Section. 

601 BOOTH STREET: OUR H.Q. FOR 
25 YEARS 

1 n 1959 the Survey abandoned i ts 
cramped facilities in the Victoria 
Memorial Museum, headquarters 
since 1910, and the rabbit-
warrens that had been pressed 
into service to meet the 
post-World War 11 expansion (The 
Auditorium Playhouse, the Motor 
Building on Sparks St., No. 8 
Temporary, the "T" Building, 
529 Sussex, and 541 Sussex - our 
Ottawa home from 1880 to 1910) 
- and moved into a brand-new 
building. Planning for this had 
begun in 1955, tenders were 
cal led in 1956 and the 
$6.3 mi 11 ion con tract awarded to 
Thomas Fui Ier Construction with a 
1959 completion date. Field staff 
had packed up before leaving for 
the 1959 season and returned to 
find their "stuff" pi led in their 
new offices; other staff and 
services were moved during the 
sumr'ner and by the spri ng of 1960 
the building was ready for the 
Official Opening on 18 May. This 
was· performed by the 
Hon. Paul Comtois, Minister of 
Mines and Technical Surveys and 
was fol lowed the next day by an 
Open House. 

Al I too soon the avai lable space 
aga in became inadequate and 
despite the expansion in 1967 of 
the Western Plains Office into the 
ISPG which resulted in staff 
moves to Calgary, and the 
absorption of the former 
Geographical Branch by other 
agencies, which freed parts of 
four floors at 601 Booth, the 
Survey again occupies space in 
several nearby buildings. The 
advantages seen in 1959 of 
bringing everyone together 
better and quicker communications 
and interdiscipl inary co-operation 
- have not been fully realized. 
Now how we wish we had floors 8, 
9 and 10 or tha t our col leagues 
in CANMET al 555 Booth had 
obtained their new building at 
Bel 1 's Corners and tha t 601 and 
555 were joined by a skywal k. 
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SCIENCE AND TECHNOLOGY 
OFFSHORE BRIEF NOTES FROM THE 
ATLANTIC GEOSCIENCE CENTRE 

The na mes• in paren thes i s are 
contacts from whom more 
information can be obtained. 

( 1 ) The sou thern marg in of the 
Grand Banks is an example 
of a continental margin 
which developed by si ippage 
a long ils length, rather 
than by pu 11 i ng apart. Work 
from HUDSON may have de
l ineated the exact si te of 
the fracture zone as a 
spectacular "basement" ridge 
running parai lel to the 
margin beneath the slope 
(C.E. Keen). 

(2) The deformation of the 
lithosphere which follows 
stretching has been 
described. Convective and 
stretching models have been 
explored. The mountains of 
Baffin Island and Labrador 
have been explained 
( C . E . Keen) • 

(3) A GSC paper ( Initial 
Geological Report on CESAR -
the Canadian Expedi lion to 
Study the Alpha Ridge, 
Arctic Ocean) has been 
completed for publication. 
Shows, among other things, 
that the Alpha Ridge is 
aider than Late Campanian, 
and tha t the spec tacu I ar 
cycles of the "Cycl ic" 
sediments aren' t annual. 
(R. Jackson, P. Mudie). 

(4) Early Tertiary igneous rocks 
in Union et al., Montagnay 
1-94 well on the Scotian 

(5) 

(6) 

Shelf, may represent a 
meteorite impact in the 
proto-Atlantic. If re-
examination of coeval micro
fossi I assemblages indicates 
a catastrophic event, this 
would represent the firsl 
proven record of such an 
event (L. Jansa). 

Studies of 
suggest that 

dinoflagel la tes 
in the Pl iocene 

a massive freshwa ter I ens 
100 m thick covered the 
North Atlantic possibly as 
far sou th as the Azores 
(P. Mudie). 

B 10 Open 
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(7) Laurentian Slope and the 
1929 Earthquake: A report 
on earl ier field work 

(8) 

(9) 

( 10) 

(11) 

describes the 
effects of 

catastrophic 
the 1929 

earthquake as seen trom a 
deep I y towed sidescan 

These 
field 

system (Seamarc 1). 
effects include a vast 
of gravel waves. The 

the results give clues to 
thickness of the turbidi ty 
current generated 
300 m) and can 

( less than 
be inte-

grated into observations 
from the ancient record. 
Studies of seismicity in the 
area show that the proba
bi I ity of a large earthquake 
somewhere on the east coast 
margin is not negligible 
(D. Piper, 1. Reid). 

Photographs from a towed 
body and records from 
sidescan of an iceberg scour 
only 7 months old show that 
scour degrades quickly; 
these resu I ts wi 11 affect 
thoughts on ice scour 
frequency and the safe 
depth for pipelines 
(C.F.M. Lewis). 

A cruise along the Venture 
pipeline corridor revealed 
1 arge-sca I e bedforms never 
seen before. These were 
genera ted by a severe storm 
prior to the cruise, and had 
not been observed before 
because of degradation by 
bioturbation and wave 
stirring. This suggests that 
previous observations were 
biased towards fair-weather 
candi lions, and has obvious 
implications for the design 
and installation of the 
pipeline (C. Amos). 

c14 
dating of boreholes 

through shelf-edge sand 
ridges shows · that these 
ri dges are modern phenom
ena, not submerged barrier 
islands. This affects our 
thinking on modern shelf
edge candi lions and 
geological interpretation of, 
e.g., Cretaceous shelf-
sediments in the western 
interior, and the design and 
use of sea-floor installations 
(C. Amos). 

Beaufort Sea Coas ta I Zone: 
With Terrain Sciences: 
(a) Short field program 
directed towards determining 
long term rates of coastal 
erosion and accretion 
completed, with assistance 
of PCSP and DIAND. Aerial 
v i deo coverage 
of most of 
from the Tuk 

was obtained 
the coast 

peninsula to 

the Alaska 
coastal 
resu rveyed. 

border, 
profiles 

(b) 

and 
were 

Large 
contract using DIAND money 
let to investigate historical 
changes in coastal zone 
( D. F orbes) • 

(12) Ocean Drilling Program 
Safety and Pol lut ion 
Prevent ion rev i ew panel 
cleared ( wi th restrictions) 
sites in Baffin Bay, and 
requested addi tional infor-
mation on a number of 
si tes. The Panel wi 11 
rev i ew a 1 1 si tes 
in Baffin Bay 
Labrador Sea in 
(D.I. Ross). 

and hales 
and the 

March 1985 

UNITED WAY CAMPAIGN 

This year the Survey passed the 
130% mark of i ts goal of $20 500, 
wi th a total contribution of 
$26 817.10. The GSC track record 
is st i 11 in good shape, as we 
have never fai led to hit the 
target assigned to us. Just over 
75% of the staff of 470, 
approximately, participated in 
reaching this new level of 
generosity, which is both 
applauded and appreciated. This 
summi t was attained parti y by the 
wonderful gifts of the staff, and 
parti y by the wi 11 ing perse
verance of our GSC canvassers. 
These canvassers were the 
soldiers in the trenches, so to 
speak, and enough credi t cannot 
be paid for their effort; they 
were asked to hel p, and they 
responded by serving. 

We had George Cameron from the 
Director General 's Office, 
Susan Gagnon from Administrative 
Services a long the hal 1, and 
Randy Taylor from Finance. Also 
on the second floor at 601 Booth, 
we had a great contingent of 
helpers from Geological 
1 nformation: Lynn Vil lemai re went 
af ter her co-workers in 
Publications, Debbie Busby signed 
up her Division neighbours on the 
second floor together with 
Richard Potvin in Cartographie 
Unit C; Peter Corri gan was 
detai led for Cartographie Unit B, 
on the third floor, while Yolande 
St. Pierre-Savard and Gordon 
Currie looked after business on 
the fourth floor; D'Arcy Beckstead 
campaigned on the fifth floor to 
complete the G ID contribution. 

Another hustling group of 
by 

and 
canvassers was provided 
Regional Geochemistry 
Geophysics. Here we got 
Schock, Marion Grierson, 
Ann Blondin, and Dennis 

Laurel 
Mary 

Teskey 
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much better quai ity records than 
hydrophones suspended through 
hales in the ice, and were much 
cheaper and easi er to use; 
dynamite sources produced much 
bet ter qua I i ty da ta than ei ther 
detonating cord or air gun. No 
special noise problems were 
caused by the thick ice layer, or 
the underlying water layer. The 
maximum i ce movemen t observed 
was 1 km per day. At the 
location of the experiment, some 
30 km offshore from Nansen Sound, 
water depths ranging from 300 to 
570 m were observed. The 
sedimentary section appears to be 
very thin. Basement events are 
incoherent and non-correlating. 
Because of the successfu 1 
conclusion to the experimental 
program seismic reflection 
surveying is being planned for 
1985 from the lce Island. 

A. Overton 

THE LIBRARY REQUESTS YOUR 
ASSISTANCE 

The Library often experiences 
difficulty in acquiring Canadian 
universi ty theses and Conference 
and Symposium fieldtrip guide
books and proceed i ngs. 1 t wou Id 
be very helpful if GSC staff 
members wou Id pass on, to the 
Library, items in these two 
categories even if just to permit 
photocopy i ng. 

We also welcome the receipt of 
serial publications resul ting from 
memberships and would appreciate 
knowing from whom we receive 
them, and whether we can expect 
them on a regular basis. 

TILL TOMORROW 

Bi 11 Shi I ts, Ron DiLabio, and 
Mark Nixon attended a workshop 
called "Till Tomorrow" in Kirkland 
Lake in May. Organized by the 
Canadian lnstitute of Mining and 
Metal lurgy and the Ontario 
Geological Survey, the workshop 
featured 23 papers on till geo
chemistry in minerai exploration, 
with special emphasis on gold. 
Shi I ts and DiLabio each presented 
a paper and a poster display by 
Inez Kettles and Shilts was 
shown. Short field trips were 
run to see the Quaternary and 
Precambrian geology of the region 
and an excellent operating 
display was set up to show the 
fu 11 range of dri 11 s used to 
sample li 11 and other sediments in 
minerai exploration. Natural ly, 
the display was set up under 
field conditions, complete with 
pouring rain. 
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proudly displays his "Tin Man" 
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National Capital Ski Marathon, 
National Capital Marathon, 
Ottawa-Kingston Bicycle Ride, and 
Rivière du lièvre Canoe Marathon. 
The trophy was presented to him 
by John Scott and Rad' s 
colleagues in Sedimentology and 
Minerai Tracing Section. 
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cramped facilities in the Victoria 
Memorial Museum, headquarters 
since 1910, and the rabbit-
warrens that had been pressed 
into service to meet the 
post-World War 11 expansion (The 
Auditorium Playhouse, the Motor 
Building on Sparks St., No. 8 
Temporary, the "T" Building, 
529 Sussex, and 541 Sussex - our 
Ottawa home from 1880 to 1910) 
- and moved into a brand-new 
building. Planning for this had 
begun in 1955, tenders were 
cal led in 1956 and the 
$6.3 mi 11 ion con tract awarded to 
Thomas Fui Ier Construction with a 
1959 completion date. Field staff 
had packed up before leaving for 
the 1959 season and returned to 
find their "stuff" pi led in their 
new offices; other staff and 
services were moved during the 
sumr'ner and by the spri ng of 1960 
the building was ready for the 
Official Opening on 18 May. This 
was· performed by the 
Hon. Paul Comtois, Minister of 
Mines and Technical Surveys and 
was fol lowed the next day by an 
Open House. 

Al I too soon the avai lable space 
aga in became inadequate and 
despite the expansion in 1967 of 
the Western Plains Office into the 
ISPG which resulted in staff 
moves to Calgary, and the 
absorption of the former 
Geographical Branch by other 
agencies, which freed parts of 
four floors at 601 Booth, the 
Survey again occupies space in 
several nearby buildings. The 
advantages seen in 1959 of 
bringing everyone together 
better and quicker communications 
and interdiscipl inary co-operation 
- have not been fully realized. 
Now how we wish we had floors 8, 
9 and 10 or tha t our col leagues 
in CANMET al 555 Booth had 
obtained their new building at 
Bel 1 's Corners and tha t 601 and 
555 were joined by a skywal k. 
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OFFSHORE BRIEF NOTES FROM THE 
ATLANTIC GEOSCIENCE CENTRE 

The na mes• in paren thes i s are 
contacts from whom more 
information can be obtained. 

( 1 ) The sou thern marg in of the 
Grand Banks is an example 
of a continental margin 
which developed by si ippage 
a long ils length, rather 
than by pu 11 i ng apart. Work 
from HUDSON may have de
l ineated the exact si te of 
the fracture zone as a 
spectacular "basement" ridge 
running parai lel to the 
margin beneath the slope 
(C.E. Keen). 

(2) The deformation of the 
lithosphere which follows 
stretching has been 
described. Convective and 
stretching models have been 
explored. The mountains of 
Baffin Island and Labrador 
have been explained 
( C . E . Keen) • 

(3) A GSC paper ( Initial 
Geological Report on CESAR -
the Canadian Expedi lion to 
Study the Alpha Ridge, 
Arctic Ocean) has been 
completed for publication. 
Shows, among other things, 
that the Alpha Ridge is 
aider than Late Campanian, 
and tha t the spec tacu I ar 
cycles of the "Cycl ic" 
sediments aren' t annual. 
(R. Jackson, P. Mudie). 

(4) Early Tertiary igneous rocks 
in Union et al., Montagnay 
1-94 well on the Scotian 

(5) 

(6) 

Shelf, may represent a 
meteorite impact in the 
proto-Atlantic. If re-
examination of coeval micro
fossi I assemblages indicates 
a catastrophic event, this 
would represent the firsl 
proven record of such an 
event (L. Jansa). 

Studies of 
suggest that 

dinoflagel la tes 
in the Pl iocene 

a massive freshwa ter I ens 
100 m thick covered the 
North Atlantic possibly as 
far sou th as the Azores 
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system (Seamarc 1). 
effects include a vast 
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the results give clues to 
thickness of the turbidi ty 
current generated 
300 m) and can 

( less than 
be inte-

grated into observations 
from the ancient record. 
Studies of seismicity in the 
area show that the proba
bi I ity of a large earthquake 
somewhere on the east coast 
margin is not negligible 
(D. Piper, 1. Reid). 

Photographs from a towed 
body and records from 
sidescan of an iceberg scour 
only 7 months old show that 
scour degrades quickly; 
these resu I ts wi 11 affect 
thoughts on ice scour 
frequency and the safe 
depth for pipelines 
(C.F.M. Lewis). 

A cruise along the Venture 
pipeline corridor revealed 
1 arge-sca I e bedforms never 
seen before. These were 
genera ted by a severe storm 
prior to the cruise, and had 
not been observed before 
because of degradation by 
bioturbation and wave 
stirring. This suggests that 
previous observations were 
biased towards fair-weather 
candi lions, and has obvious 
implications for the design 
and installation of the 
pipeline (C. Amos). 
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dating of boreholes 

through shelf-edge sand 
ridges shows · that these 
ri dges are modern phenom
ena, not submerged barrier 
islands. This affects our 
thinking on modern shelf
edge candi lions and 
geological interpretation of, 
e.g., Cretaceous shelf-
sediments in the western 
interior, and the design and 
use of sea-floor installations 
(C. Amos). 

Beaufort Sea Coas ta I Zone: 
With Terrain Sciences: 
(a) Short field program 
directed towards determining 
long term rates of coastal 
erosion and accretion 
completed, with assistance 
of PCSP and DIAND. Aerial 
v i deo coverage 
of most of 
from the Tuk 

was obtained 
the coast 
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the Alaska 
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resu rveyed. 

border, 
profiles 
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and 
were 
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contract using DIAND money 
let to investigate historical 
changes in coastal zone 
( D. F orbes) • 

(12) Ocean Drilling Program 
Safety and Pol lut ion 
Prevent ion rev i ew panel 
cleared ( wi th restrictions) 
sites in Baffin Bay, and 
requested addi tional infor-
mation on a number of 
si tes. The Panel wi 11 
rev i ew a 1 1 si tes 
in Baffin Bay 
Labrador Sea in 
(D.I. Ross). 
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UNITED WAY CAMPAIGN 

This year the Survey passed the 
130% mark of i ts goal of $20 500, 
wi th a total contribution of 
$26 817.10. The GSC track record 
is st i 11 in good shape, as we 
have never fai led to hit the 
target assigned to us. Just over 
75% of the staff of 470, 
approximately, participated in 
reaching this new level of 
generosity, which is both 
applauded and appreciated. This 
summi t was attained parti y by the 
wonderful gifts of the staff, and 
parti y by the wi 11 ing perse
verance of our GSC canvassers. 
These canvassers were the 
soldiers in the trenches, so to 
speak, and enough credi t cannot 
be paid for their effort; they 
were asked to hel p, and they 
responded by serving. 

We had George Cameron from the 
Director General 's Office, 
Susan Gagnon from Administrative 
Services a long the hal 1, and 
Randy Taylor from Finance. Also 
on the second floor at 601 Booth, 
we had a great contingent of 
helpers from Geological 
1 nformation: Lynn Vil lemai re went 
af ter her co-workers in 
Publications, Debbie Busby signed 
up her Division neighbours on the 
second floor together with 
Richard Potvin in Cartographie 
Unit C; Peter Corri gan was 
detai led for Cartographie Unit B, 
on the third floor, while Yolande 
St. Pierre-Savard and Gordon 
Currie looked after business on 
the fourth floor; D'Arcy Beckstead 
campaigned on the fifth floor to 
complete the G ID contribution. 

Another hustling group of 
by 

and 
canvassers was provided 
Regional Geochemistry 
Geophysics. Here we got 
Schock, Marion Grierson, 
Ann Blondin, and Dennis 

Laurel 
Mary 

Teskey 
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Busy at the United Way car wash is our ADM Bill Hutchison who 
demonstrated his devotion to the cause. GSC 's Yvon Claude 
( Admin.) was Departmental Co-ordinator for the 1984 Campaign 
and Karen Knudson (GID) was seconded to provide secretarial 
support to the Campaign Committee . 

doing their dulies for the D ivision 
in 60 1 Booth, whi le Rick Sloka 
worked over hi s ma tes a t 
401 Lebreton . Precambri an deci ded 
to split the i r chores right down 
the m i dd l e by ass i gni n g Rein 
T i rru l to 588 Booth Street, and 
Pat Hunt to 601 . Terrain Sciences 
spread their wares over three 
different bui ldings: Charlotte 
McF ar l ane commanded T un n ey' s 
Pastu re, Dave Harry moved things 
a t 40 1 Lebre t on, and Jean 
Perciva l s i gned up her AECL 
associates - a l so at 40 1 Lebre ton. 
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Meanwhi le back at 601 Booth 
Pam M idgley looked after the fifth 
and s i xth floor TS staffers, and 
Jan Aylsworth besieged her pals 
on the third f l oor and rounded up 
some loose ends e l sewhere . 
Econom i e Geology and Mineralogy 
provided Richard Lancaster , 
Andy Rencz, Jocelyn Martin , and 
Bob Delabio to run down their 
Div i sion staff i n the upper ha l ls 
of 60 1 Booth, and i t paid off . 

F ina l l y 
add i tional 
sta l warts 

wou l d I ike 
mention to 
of the 

to make an 
the other 
campaign: 

BIG SLIDE , BRITISH COLUMBI A -
A UNIQUE MASS MOVEMENT MACHINE 

Big Slide is an activ2 l andslide 
complex, about 1 . 5 km in area, 
on the east side of Fraser River 
at the Big Bend, 12 km north of 
Quesnel, British Columbia . The 
first report of a large l andslide 
comp l ex at Big Slide appears in 
"Great Slide" on G . M . Dawson's 
GSC 1.✓.ap 120 (1875-76) and the 
same Big SI ide appears on an 
early B . C. Department of Lands 
map in 1921. 

Steve Evans and John C l ague of 
Terrain Sciences Division are 
investigating the development of 
Big SI ide, the mechanics of 
landsl ide processes active in the 
complex, and the stratigraphical 
con trois on movement. The 
materials involved in the 
movement are Pleistocene sil! and 
clays and, as wel I as being 
important from the landslide point 
of view, the excellent exposures 
in these materials are vital in 
the interpretation of the 
Quaternary stratigraphy of the 
Quesnel-Williams Lake region. 

Big SI ide is unusual in the 
Canadian context since regular 
air photography of the si te 
ex tends back to 1931. This has 
al lowed a reconstruction of the 
development of Big SI ide over a 
53-year period. During this time, 
the complex has expanded by 
retrogressive slumping at i ts head 
into the farm l and on the plateau 
surface, 230 m above Fraser 
River. Based on measurements 
from aerial photographs, the rate 
of expansion (or retrogression) 
was found to vary between 6 and 
12 m per year, which is the 
h i g h es t ra te recorded in the 
landslide l iterature. This rapid 
ra t e of 
of much 
pl ateau 
wake up 

re t rogression is a source 
concern to farmers on the 
surface , who sometimes 
to see tha t I arge parts 

Chris Durham who served as 
depu t y organizer and kept the 
progress of our rising thermo
meters up to date - amongst other 
t h ings; Gordon Currie who, in 
add iti on to ca n vass i ng, carried 
out the onerous dulies of 
treasurer; and Mar i a DiMillo, who 
happ i I y agreed to back up Gordon 
and be ou r deputy treasurer . This 
was your team, and I hope that 
you are as p l eased wi t h their 
efforts as I a m . 

B . R . Pelletier 

; 

CANADIAN GEOSCIENCE COUNCI L 
ADVISORY COMM ITTEE ON MINERAL 
DEPOSITS RESEARCH AT THE GSC 

A CGC Committee chaired by 
A .J. Naldrett, University of 
Toronto, spent the week of 24-30 
September, 1984 at the GSC, 
Ottawa, investigating the Survey 's 
mi nera l deposi ts research program 
and related activities. T hey 
interviewed more !han 30 indi
vidual scientists, and heard 
presentations by Division, Branch 
and Sector Management, other EMR 
agencies (CAN ME T, Minera i Pol i cy 
Sector and Earth Physics Branch), 
as well as invited comment from 
industry, provincial government 
and universi ty representatives. 

Other committee members are: 
R.J. Cathro, Archer Cathro and 
Associa tes, R .H. Wal I is, Canadian 
Occidental Petroleum, E. Hoffman, 
Nuclear Activation Services, 
McMaster Nuclear Reactor, and 
R. Y . Lamarche, 1 NRS - Geo-
ressources. 

Left to right: Lamarche, Hoff man, 
Naldrett, Cathro and Wallis. 

After further 
in November, 
comp I ete i ts 
submission to 
in December. 

meetings in Toronto 
the Comm i ttee will 
f i nal report for 

the D i rec tor Genera 1 

GEOLOGICAL SURVEY OF CANADA 
ICE ISLAND EXPERIMENT, 1984 

ln 1983 a tabular iceberg, or ice 
island, broke off the Ellesmere 
Is l and ice shelf; i t is sub
rectangular and measures some 8 
by 5 km by 44 m thick. This 
phenomenon occurs infrequently in 
cycles of approximately 20 years. 
The l ast wel I known occurrence 
was that of Fletcher ' s l ce I sland 
T-3, which was used by U . S. 
sc i entists as a pl atform for mul ti-
discip l inary scientif i c i nvesti-
gations from 1952 to 1974. These 
ice i slands afford an exceptional 
opportuni ty for conducting mul ti
discipl i nary geoscience and envi-

The "Lone Ranger" is actually Steve Birk of R.G.G. on the Ice 
Island Project, October 1984 . 

Collin Cannon of R .G.G. Division carrying supplies at Ice Island 
Project. 

ronmental programs of the polar 
cont i nental shelf, whose unstable, 
mobile ice pack poses hazards so 
great that very l ittle geosc i ence 
data exist on this last frontier of 
Canada. 

These studies would provide much 
needed information for hydro
carbon and m i nera i exploration in 
this vast unexplored area of 
Canada, as wel I as providing a 
data base for establ ishing 
Canada' s soverei gn offshore 
1 imits. 

1 n 1984 opera lion 
became an off i cia l 
the Polar Continental 
(PCSP), and in 
fundamental problems 
the- art seismic 

1 ce I s i and 
opera t i on of 
Shelf Project 

Ju ly some 
of state-of

ref l ection 

surveying from a thick ice 
platform, with translational and 
rotational motion, were recog
nized. l n Sep t ember and October 
of 1984 the GSC, wi th support 
from PCSP embarked on an experi
mental program to study naviga
tion al requ i rements, hole dri Ili ng 
techniques ( mechan i ca I dri 11 or 
hot water melter), seismic sources 
(dynamite, detonating cord, and 
a i r gun), and seismic detectors 
(hydrophones and geophones). 
These tests showed that the hole 
mel ter was far superior to the 
mechanical dri 11 in producing 
holes that could be used for 
several purposes, could be kept 
from refreezing for future use, 
and employed fewer and less 
exper i enced personnel; geophones 
deployed on the ice surface gave 
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ATTENDANCE AT THE 27th 
INTERNATIONAL GEOLOGICAL 
CONGRESS, MOSCOW, USSR 

Highl ights of the Congres s were 
the field trip to the Aidan Shield 
in eastern Siberia to study iron, 
phosphate and mica deposits in 
metamorphic terrane that is 
strikingl y simi lar to the Grenvi Ile 
Province of Canada; examination 
of rocks from the super deep 
borehole (12 000 m) in the Kola 
Peninsula; rev iew of IGCP work 
on metal logen y of the Pre-
cambrian; and renewal of ac-
quaintances wi th many col leagues 
from previous visits to the USSR 
and other countries. 

Simul taneous sessions in the 
smorgasboard of program subjects 
made i t impossible to atten·d or 
evaluate the extensive amount of 
material presented on special 
subjects of interest; manganese, 
iron, ocean minerais, marine 
geology, global tectonics, 
metal logeny and Precambrian 
geology. 1 was very favourably 
impressed by the progress made 
by the IGCP project group 
reporting on the broad spectrum 
of manganese resources, but the 
sessions on Precambrian geology 
were probabl y the most disap
pointing. 

Gordon A Gross 

WORK IN CHINA CONTINUED 

Gordon Gross returned to China in 
Apri 1, for three weeks, to 
continue research on the metal lo
genetic significance of iron 
formation that was started duri ng 
his 1978 visit. Lecture sessions 
in Tianjin, hosted by the Ministry 
of Metal lurgical Indu s tries, were 
attended by several hundred 
geologists and engineers from 
many parts of China. A field 
tour included Qianan Iron Mine in 
Hebei Province, Baiyuenabo Mine 
in northern I nner Mongol ia, and 
a manganese mi ne sou th of 
Changsa in Hunan Province. Study 
of the very rich rare-earth 
deposits in the Baiyuenabo iron 
formation proved to be rewarding, 
especial ly after the five hour 
motor trip across the Gobi desert, 
and added yet another dimension 
to research on the origin of 
metal I iferous sediments. He was 
del ighted to have Wan Liang Guo, 
a research associate in Ottawa for 
two years and now a Division 
Chief in the lnstitute of Geology 
at Huhehaot in charge of metal
logenic work in I nner Mongol ia, 
participate in a large part of the 
China tour. 

of 9ENERAl iNTEREST 
VOLCANO EXPERT SMELLED A RAT 

The smoke looked right for a 
v olcano. 

The smel I was something else. 

People living near Fishpot Lake, 
west of Quesnel, rang the al arm 
bel I s recen t I y when smoke and 
flames started belching from a 
long-inactive volcano. 

"Mount 
diately 

St. Helens 
to minci," a 

came imme-
wi tness said. 

The alarm call 
Dr. Jack Souther, 
volcanologist with the 
Survey of Canada. 

came to 
government 
Geological 

Souther wasted no 
Prince George and 
diately to the site. 

time, flying to 
dri v ing imme-

"The police and the fores! service 
had the roads blocked off wi th 
big signs saying 'Danger, Active 
Volcano.' And it looked like 
one," Souther sa i d. 

The flames and black tarry smoke 
continued pourir1g out of a crack 
in the peak as Souther cl imbed 
toward i t. 

"And then I sme l led it," he said. 
"lt was just awful. l've never 
smelled anything quite like it." 

"People 
plaining 
won der. 
that lot 

nearby had been corn
of headaches from i t. No 

You gel downwi nd from 
and you' re goin g to gel 

a headache." 

The smoke was roi l ing from a 
cavern formed maybe 1,000 years 
ago when the volcano last fired 
up. 

Pack rats and other I ittle 
creatures over the years have 
used the cave as a winter 
hideaway and comfort station. 

"There was 
feet deep of 
Souther said. 

Sorne magic 
occurred and 
alight. 

a pi le of about six 
rodent droppings," 

of combustion 
the whole lot 

had 
was 

Souther is still accepting calls on 
volcanoes. But he' 11 start his 
checks upwi nd. 

By Don Hunier, Staff Reporter 
(The Province, 25th Sept. 1984) 

GSC SHIRTS, CAPS, ETC. 

Andy Douma of Economie Geolog y & 
Mineralogy Division organized Iwo 
"GSC t-shirt drives" in the past 
y ear, arranging for the distrib
ution of several hundred t-shirts, 
golf shirts, sweatshirts, caps and 
crests to a hundred or so people. 
The GSC crest can now be seen 
popping up everywhere, including 
such far-away places as 
Austral ia, China, France, 
England, Colorado and Brazil. 
Chris Durham of RGG handled 
similar drives in previous y ears 
and the thought has occurred to 
many that, by adding a few cents 
to the cos! of each article, this 
could become part of a fund
raising activity for such groups 
as the GSC Christmas Party 
Committee or the Geological Wives 
Association. Any interested 
parties please contact Andy. 

GSC VOLLEYBALL '84 

The 1984 GSC volleyball league 
held their championship game 
in August, the team of 
Marc St. Martin prevai I ing over 
that of Richard Lancaster to take 
the trophy. Each of the 5 teams 
p I ayed 12 games duri ng June, 
July and August, turnout was 
good, the wea ther co-opera ted and 
al I enjoyed the action. 1 n fact, 
a dozen or so "keeners" had so 
much fun, they continued wi th 
pick-up games on the south lawn 
until the end of October. Many 
thanks to Richard Lancaster for 
organizing the GSC league and 
thanks to al I the participants for 
a successfu I season. 1 t seems 
that the GSC bunch ma y have 
inspired a group from the tower 
to star! a league, so there should 
be plenty of vol ley bal I action 
nex t summer. 

1984 GEOLOG I CAL W IVES' 
ASSOCIATION AWARD 

Rebecca Fahrig, daughter 
Walter and Ruth Fahrig 
Nepean, was the recipient of 

of 
of 

the 
annual Award of the Geological 
Wives' Association. 

The award is based on academic 
standing, extracurricular and 
communi ty activi lies, interests, 
general aim and accomplishments. 

Rebecca, an Hon. Stud., 
gradua ted from Woodsworth H .S. 
and is furthering her studies at 
the University of Toronto where 
she will major in Physics. 

~ 

Oblique aerial view of Big Slide. Note farm 
buildings in upper left corner. Mudflow (M) 
extends from base of rotational slide zone to the 
bottom of the picture. 

Aerial view of rotational s lump 
actively retrogres s ing headscarp. 
buildings. 

blocks at 
Note farm 

Blocky s urface of mudflow. Th e middle of the 
mudflow has moved 2 71 m be tween Jun e 1983 and 
May 1981; . Dwayn e Tann ant i s s tanding on 
lateral s h ea r s urfa ce of mudflow. 

of their fields have been 
displaced overnight. They 
report hearing the groaning 
the landslide complex. 

also 
of 

The slump blacks at the head of 
the si ide graduai ly move 
downslope and in doing so lose 
their black form, disintegrating 
into a material which has a 
consistency of thick wet cernent. 
This remoulded material forms a 
huge mudflow, beginning at about 
155 m above the Fraser, which 
flows down to the river. 1 t is 
this mudflow which has yielded 
some startl ing rate-of-movement 
data. ln June of 1983, Evans 
and Clague instal led I ines of 
survey pegs across the mudflow al 
various points. A re-survey of 
these same pegs in June 1984 
showed that some pegs in the 
centre of the mudflow had moved 
up to 271 m from thei r 1983 
positions. This again is the 
highest rate of mudflow movement 
recorded in the literature and the 
fac! that a re-survey in 
September 1984 indicated no 
further movement suggests that 
the 1983-84 movemen t was surge-
1 i ke. No obvious correlation 
exists with meteorological data 
and the nature of the movements 
is still being evaluated. 

Big Slide can be viewed as a 
very active mass movement 
machine that processes large 
masses of intact material which 
en ters the top of the comp I ex as 
rotational slump blacks, is 
disaggregated in mudflow 
transport, and is debouched into 
the Fraser, where i t forms part of 
the sediment load of the river. 
The machine is dependent upon 
groundwater to fuel this process. 

S.G. Evans 

GEOSCIENCE INFORMATION SOCIETY 

Annette Bourgeois, Chief Librarian 
al Ottawa headquarters, was 
elected Vice-president and 
President-elect of the Geoscience 
Information Societ y al their 
annual meeting in Reno. Annette 
is the first Canadian to be 
elected to this post. 



AQQUA 1984, SHERBROOKE, QUEBEC 

The fifth congress of the 
Association québécoise pour 
l' é tude du Quaternaire {AOOUA), 
held in Sherbrooke, 4-7 October, 
1984, had a uni que format and 
hel d much in terest for the severa 1 
GSC employees who attended. The 
conference was preceded, on 
3 October, b y a special session 
entitled "lst Sy mposium on 
Holocene Cl imates and Trends in 
North America and Green land". 
This symposium was sponsored b y 
the Subcommission for the Study of 
the Holocene {North America and 
Greenland) under its President, 
T. Webb of Brown University , and 
Secretary, Jean-Marie Dubois of 
Sherbrooke University. 

The AQQUA conference i tsel f had 
two fui I one-day sessions 
al ternating with two field trips. 
Fi el d trips on 5 and 7 October 
featured reviews of classical 
stratigraphie sections in the 
St. Lawrence Lowland {Pi erreville 
section of Gadd) and of southern 
Quebec {Ascot section of McDonald) 
to which were appl ied refinements 
of interpretation supported b y 
recent work on sedimentology and 
thermal umi nescence. 

The main conference was entitled 
"Plei stocene and Ho l ocene 
Stratigraph y and Paleoenvi-
ronmen ts of Quebec and Adjacent 
Regions". Not onl y were there 
reviews of previous work within 
Quebec, but studies of s tratig
raphy in Cape Breton, glacial 
1 imi ts in northern Labrador, ice 
lobe activity on Meta lncognita 
Peninsula of Baffin Island, lobate 
glacial flow pattern s in Ontario 
and Manitoba r egions west of 
Hudson Bay, and migration of 
centres of glaciation in th e 
Churchi 11 Falls reg ion, as we l I as 
n e w s tudies in the Richmond Gulf 
and Unga v a areas. New aspect s 
of research included U-Th dating 
of wood and s hel I s, and Hol ocene 
fluctuations of sea level in the 
estuary of the St. Lawrence. Most 
papers presen ted w i 11 appear in a 
special iss ue of Géographie 
phy s iqu e et Quaternaire. 

Pi erreville sec tion on Ri v i èr e 
S t-Fra n çoi s . Some fa miliar faces 
include André Boldu c , Mich el 
Allard, Jea n Veille tte , Mi ch el 
Lamoth e ( l ea d er ) , a nd Denis 
S t -On ge . 

1~ 

"SHOOT!" 

By the age of 7, John Brindle was 
already wielding his first 
firearm. Target practice became 
a favouri te pastime of the young 
lad when he lived on the family 
farm in northern Eng I and. At 
age 13, John joined a trap and 
skeet club for the first time and 
continued to shoot, on a regular 
bas i s, for the nex t 20 y ears. 

Brindle, a Senior Manager {and 
troubleshooter!) al the I nsti tute 
of Sedimentary and Petroleum 
Geology in Calgary , decided to 
compile his years experience at 
the sport into a technical book, 
"Shotgun Shooting: Techniques and 
Technology" and, about ten years 
ago, began to wri te and il lustrate 
the tex t. 

Over the y ears , Brindle has noted 
the diversit y of shooting styles 
that ha v e developed in Britain 
and North America. The differ-
ences, he notes, are qui te 
apparent in Britain where 
traditional methods and game laws 
have varied from place to place. 
The technology of gunmaking has 
also had an impact on the way 
people shoot. Different guns 
demand different styles. lt is 
this concern with the techniques 
and history of shooting that has 
been fui ly documented in the 
264 page book, currently being 
pub I i shed and marketed in Europe 

!... 
~ 

I 

fi 

by Ni mrod Book Serv i ces of 
Surrey , England. This practical 
gui de to shoot i ng methods on both 
si des of the Atlantic wi 11 be of 
interest to al I those who wish to 
sharpen thei r trap and s keet 
ski Il s . An y one interested in 
further information on th e book 
should contact the author at 
ISPG. 

L y nn Machan-Gorham 

I 

Geri E i sbacher 

following a one-year exile in the 
uranium mines of Elliot Lake, he 
moved to the Vancouver office 
where he pursued his interests in 
sedimentary tee tonies and en v iron
mental geology . Geri is looking 
forward to the chai lenges of his 
new post, and wi 11 undoubtedl y 
maintain a keen interest in the 
s timulating earth science news 
emanating from Canada. 

PRECAMBRIAN GEOLOGY DIVISION 

Nicholas Culshaw is continuing 
his association with the Survey, 
began as a term employee in 
1981, as postdoctoral fellow. A 
native of Britain, Nick obtained a 
B.A. in philosophy and geology 
from the University of Keele, 
England. He then joined the 
British Antarctic Survey, where he 
combined geology with dog-sledge 
driving in the icy wastes of 
Graham and Pa I mer I ands {in the 
process undoubtedly having little 
trouble keeping his upper lip 
stiff). His subsequent career 
includes, inter al ia, the award of 
a Ph.D. by the University of 
Ottawa, cab dri v ing in Toronto, 
and teaching school in Malawi. He 
is currently engaged in structural 
studies in the Thelon Tectonic 
Zone a long the Slave-Churchi 11 
boundary, working with Peter 
Thompson. 

Nicholas Culshaw Gary Yeo 

Dennis Woods 

Dennis Woods, assistant prof essor 
of geophysics at Queen 's 
University, is spending a year 
with the Division on exchange 
with Alf Dyck of RGG. Denni s 
received a bachelor's and 
mas ter' s degree from Queen' s and 
a doctorale from Austral ian 
National University. His interests 
1 ie in investigating the electro-
conductivit y of the earth b y 
means of geomagnetic deep 
sounding. At GSC he is 
concentra t i ng 
Kapuskasing 
Ontario. 

on study of the 
structure in northern 

Gary Yeo {B.Sc., 
Western Ontario) 
Division as a 

Carleton Ph.D., 
has joi ned the 

term emp I oyee in 

the ERDA program. A sed i ment
ol og i s t, Gary worked for Noranda 
Exploration from 1979 to 1983 out 
of their Yellowknife and 
Whitehorse offices. He wa s a 
contract geologist with DINA for 
three summers , including hi s 
doctoral thesis project on the 
Proterozoic Rapitan Group in the 
Mackenzie Mountains. Before 
joining the survey, Gary , th is 
time as a project geologi s t for 
DINA in Yellowknife, wa s in 
charge of a regional mapping 
project in the High Lake Belt. At 
GSC he is doing a basin analy s is 
of the Upper Carboniferous 
Stel larton Basin in northern Nova 
Scotia. 

Thomas Frisch 
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Pam Midgley 

Maria Pirnat 

exploration . His varied experi
ence in minerai exploration and 
in drift prospecting combine with 
a distinctive and enthusiastic 
approach to fi e l d ·work. He i s a 
welcome addition to the Division. 

Pat Higgins returned to the 
Division in August as Senior 
Technician of the Drift Chemistry 
and Mineralogy Laboratory. 

Pam Midgley and Maria Pirnat 
joined the L ab this past November 
and June 1984, respectively. Thei r 
positions, 
involve: 

as "Mud Engineers", 

Dulies: Distilling, Mud Pies to 
Or~Sandcastles, Dirt Shakes, 
Sole Supplier of Custom Coloured 
Lab Coa ts ( cheap) . 

Favourite Colour: Brown 
Pet Peeves: Clay Balls, Pebble 

Paranoïa 

6 

1 nspired by: 
Rod KI assen 

Sufferi ng from: 
Grinder's Elbow, 
Syndrome) 

Tom Sel leck, 

Dirt Bag Blu es, 
SLS (Sed. Lab 

INSTITUTE OF SEDIMENTARY AND 
PETROLEUM GEOLOGY, CALGARY 

1 n June 1984, Deanna Boyce, a 
SCY-03, was transferred from the 
ISPG to the Department of 
Transport. Barbara Acker assumed 
Deanna's position and is now 
working as secretary to the 
Regional Geology and Paleontology 
subdivisions of the lnstitute. 
Dan Copithorne left his position 
i _n the Core Storage Section for a 
position at Prudential Steel. 
Anita Oliver, receptionist at ISPG, 
left her switchboard in September 
to work for the Pet roi eum 
lncentives Program. She has 
been replaced by Cathy Brennan. 
Elizabeth Zuba left her clerical 
position at ISPG I ibrary for a 
position as I ibrarian at Shel 1 
Canada Limited. Terry Rendall, 
of the Word Processing Centre, 
1 eft her Xerox 850 to return to 
Saskatchewan. 

After ten years as a mil lwrigh t in 
the Maintenance Unit, Earl 
Clayton retired from the lnstitute 
on 23 November. The ISPG I ibrary 
boasts two promotions: Flora Fritz 
became Chief Librarian in 
September and Shelley Webber 
became Acquisitions Clerk, a CR-4 
position, in May. 

Three new petroleum geologists 
were added to the staff of the 
Petroleum Resource Assessment 
Secretariat, ISPG , this summer. 
Ali have acquired diverse 
experi ence in the Ca I gary oi 1 
patch. Jim Barclay worked for 
five years with Dome Petroleum, 
Tony Hamblin spent six years at 
Amoco Canada, and Jim Podruski 
has over five years of experience 
wi th that company and Aberford 
Resources. Th ese three PC-3's 
joi n the rest of the Secret a ri a t 
personnel in research toward a 
geological appraisa l of the future 
petroleum potential of Western 
Canada and frontier regions. 

Derek Pugh ret i red in August of 
this year after spending thirty 
years as a research scient i st with 
the Geological Survey of Canada 
in Calgary. A native of London, 
England, Pugh was the European 
champion in the category of the 
400 metre run in 1950 and ran in 
the Olympics in 1952. At that 
lime he was comp l et ing his Ph.D. 
in Geol ogy a t the Sorbonne in 

Paris and special ized in the sedi
mentology of the North Sea and 
Engl i sh Channel sands. Shortly 
thereafter, he emigrated to 
Canada where he began hi s work 
for the GSC in Calgary in 1954. 

He can be considered one of the 
"founding fathers" of the 
1 nsti tute, because he was a 
member of the exclusive club that 
formed when the I ns t i tu te opened 
ils doors. in 1967. Following his 
retirement in August of this year, 
Derek and his family moved to 
Fairfield, Iowa, where he is 
completing a GSC research project 
while at the Majarishi Inter
national University. 

Lynn Machan-Gorham 

Derek Pugh 

CORDILLERAN GEOLOGY DIVISION 

Geri Eisbacher left the GSC in 
summer 1984 to take up a 
teaching and research appointment 
al the University of Karlsruhe in 
West Germany. He was born and 
raised in Graz, Austria, and 
spent 2 years at the University of 
Graz, working the bass and 
guitar, before moving to the 
University of Innsbruck. After 
4 years al Innsbruck his skiing 
had improved considerably and he 
had been turned on to geo l ogy by 
Triassic redbeds. Between 1964 
and 1967 he did graduate work at 
Princeton University and completed 
a GSC-sponsored Ph.D. thesis on 
rocks tha t had been ob I i ter a ted 
by movement along the Cobequid 
Fault zone, Nova Scotia. After a 
year of consul ting al a pipeline 
tunnel that was bored through 
the Hahnenkamm Moun tain in 
Kitzbühel, Austria, he started 
work with the GSC . ln 1969, 

"' 
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KATHY SULLIVAN, SPACE WALKER, 
DALHOUSIE AND AGC 

Kathryn Sul I ivan, the first woman 
to "walk" in space, visited 
Halifax and Dartmouth on 3-6 
December 1984. Kathy look her 
Ph .D. in the Geology Department 
of Dalhousie University (1978), 
working closely with staff in AGC 
(DEMR at BIO). Her thesis tille 
was "The structure and evolution 
of the Newfoundland Basin, 
Offshore Eastern Canada" and her 
advisers were C.E. Keen (AGC), 
D.B. Clarke (Dalhousie) and 
M.J. Keen (then Dalhousie, now 
AGC) • Her work was pub I i shed as 
three papers jointly with 
C.E. Keen and others. She has a 
flair for languages, chattering in 
Engl ish, French, Norwegian, 
Spanish and lcelandic (slowly); 
she rowed for Dalhousie; and she 
sai led a lot from Armdale Yacht 
Club, principally with Wint 
Spa ri i ng ( reti red AFS Scoti a-Fundy 
employee, now deceased) and 
Mrs. Sparling on their yacht 
"Final ly". Fol lowing her gradua te 
work, Kathy joined NASA as an 
embryonic astronaut special izing 
in remote sen si ng. She i s the 
only earth scientist in the 
program. During her visit to 
Nova Scotia she spoke on 
geological and oceanographic 
aspects of the fi ight al Bedford 
1 nsti tute of Oceanography, 
Dalhousie University and Mount 
St. Vincent University, illus-
trating her comments with 
spectacular slides of earth and 
ocean. She visited two schools 
and made numerous TV and radio 
appearances. 

COMM 1551 ON ON GENES I S AND 
LITHOLOGY OF QUATERNARY 
DEPOSITS - ALBERTA MEETING 
The 1984 Meeting of the 
Commission on Genesis and 
Li thology of Quaternary Deposi ts 
was held in southern Alberta, 
19-28 August, 1984. lt was 
organized by D.N. Proudfoot, 
Uni versity of Alberta and Alberta 
Research Counci 1, and 
M.M. Fenton, Alberta Research 
Counci 1, and con si sted of a 2-day 
symposium fol lowed by 7 days of 
field excursion . The meeting was 
attended by 19 participants from 
9 countries. 

Th e theme of the symposium was 
the relationship between glacial 
terrain and glacial sediment 
facies. The Commission business 
meeting reviewed the activities of 
the various work groups and 
discussed plans for future 
meetings. Work Group 1 (Till) 
members have been asked to 

outline the criteria they use to 
differentiate between the various 
genetic types of ti 11 and have 
been asked for comments on 
definitions and terminology 
proposed by the work group. 
There was al so a discussion of 
the Morphological Classification of 
Glacial Features which was 
presented in the Work Group 
Report to the Moscow meeting of 
INQUA. 

The field excurs ion began with 
three days detai led examination of 
the extensive exposures on the 
east side of the sou th 
Saskatchewan River, 5-10 km east 
of Medicine Hat. Dave Proudfoot 
has subdivided the sediments, up 
to 60 m thick, into 5 uni ts . The 
basal units consist large l y of 
fluvial sediments deposited before 
Quaternary glaciers reached the 
area and the upper unit consists 
of stratified sediments and loess 
deposited during and following 
the retreat of the last ice sheet. 
The other 3 units consist of a 
variety of different types of 
diamictons and include variable 
amounts of stratified sediments . 
The main controversies for 
discussion were over whether 
certain diamicton units were of 
flow, rain out, lodgment, or 
meltout origin; the position of the 
glacier during deposition of 
different diamictons; and whether 
certain discontinuities were 
caused by sheari ng. 

A one day trip was made to l ook 
al a "thrust moraine" feature on 
the north flank of the Cypress 
Hi Il s, to see the Tertiary-age 
paleosol on the unglaciated crest 
of the Cypress Hills, and to view 
interesting features and country 
to the west of the Hi l l s. The 
final 3 days were spent travel I ing 
to Lethbridge, studying sections 
north of Taber, near Cameron 
Ranch and at Kipp, and in the 
mountains al Waterton Park. Sorne 
general sim ilarities cou ld be seen 
between the uni ts exposed in 
these sections and those al 
Medicine Hat, 150 km to the east. 
1 n both areas the upper glacial 
unit was general l y massive and 
underly ing sediments consisted of 
one or two partly stra tified and 
contorted units which overlay 
preglacial fluvial sediments. 

Dave Proudfoot has done an 
excellent job of sor ting out 
difficult stratigraphy, inter-
preting complex units and 
producing a system for describing 
and classifying diamictons which 
should be seriously considered by 
any sedimentologist faced with the 

problem of making detai led 
genetic interpretations of these 
poorly understood units. Mark 
Fenton and members of the Alberta 
Research Counci I are to be 
thanked for supplying the 
resources and organization which 
made this Commission Meeting 
productive, enl ightening , and 
enjoyab l e . 

R.J. Fulton 

TERRAIN PERFORMANCE MONITORING 
ON THE NORMAN WELLS PIPELINE 

This winter, Mackenzie val ley wi 11 
once again reverberate to the 
sound of trucks, backhoes, cats, 
and di tchers, as construction 
crews work to lay the remaining 
sections of the lnterprovincial 
Pipe Li ne-Norman Wei ls Pipeline. 
When completed, the 868 km-long, 
323 mm-diameter pipeline wi 11 
transport oi I from the expanded 
Norman Wei ls field to Zama in 
northern Al ber ta. 1 t wi 11 be the 
first major hydrocarbon transport 
system to be cona5 t rue ted in 
Canada north of 60 N, and the 
first pipeline to occupy the much
debated Mackenzie val ley 
corridor. 

The pipeline route, which fol lows 
the east side of Mackenzie River 
to Fort Simpson and then runs 
south across the Alberta Plateau, 
traverses the zone of discon-
tinuous permafrost. This reg ion 
i s characteri zed by areas of 
terrain highly sensitive to 
mechanical or thermal distur-
bance. For example, uncontrol led 
interaction between a buried oil 
pipeline and ice-rich permafrost 
could result in thaw settlement, 
slope instability, and increased 
erosion. For these reasons, 
terrain constra int s and potential 
hazards have formed a major 
factor influencing pipeline 
routing, design, and construction. 

Since August 1983, Terrain 
Sciences Division has been 
in vo l ved in a project to monitor 
terrain performance a long the 
Normal Wei ls Pipeline route. 
UI timately, this study wi 11 al low 
an evaluation of the terrain 
sens iti vity concept as il applies 
to northern pipeline projects . Th e 
project is closely co-ordinated 
with permafrost monitoring 
programs undertaken by Earth 
Physics Branch and I nier-
provincial Pile Line (NW) Ltd. Il 
a l so provides input into th e 
Norman Wei l s Research and 
Monitoring Group, wh i ch co-
ordinates scient ifi c monitoring of 
the Norman Wei l s Proj ect by 
federal and terri lori a I government 
agencies. 
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Construction of the pipeline began 
in January 1984, fol l owi ng ri ght-
of-way clearing, grading, and 
stockpi I ing of pipe and 
equipment. To reduce terrain 
impact, al I mai ni ine construction 
activi ties are I imi ted to the 
period between fal I freeze-up and 
spring thaw. Working simul
taneously southwards from Norman 
Wei ls and northwards from Fort 
Simpson and Zama, giant arètic 
di tchers opened up a trench 1. 5 m 
deep in permafrost and seasonal ly 
frozen ground. Behind the 
di tchers, welded pipe sections 
were lowered into the trench 
wh i ch was then backf i 11 ed. 
During periods of winter field 
work, the distribution of surficial 
sediments and ground ice exposed 
in the pipeline trench was 
recorded. 

During summer 1984, preliminary 
s tu di es were made of terrain 
conditions a long completed 
sections of the pipeline. These 
focu sed on assessmen t of terrain 
stability and drainage conditions, 
and measurement of ground 
thermal regime. Sequential obser
vations of this type wi 11 be used 
to estab I i sh terrain performance 
characteristics in the post-
construction period, and to 
evalute measures used to mit1gate 
terrain impacts. These include 
the construction of ditch plugs 
and berms to contrai erosion, and 
the innovative use of wood chips 
to insulate sensitive permafrost 
s I opes and preven t the 
development of thaw-triggered 
slope instability. 

Al though 
have been 

significant 
made in the 

advances 
fields of 

permafrost engineering and 
envi ronmental protection of 
sensitive terrain during the last 
decade, much remains to be 
learned. Construction of the 
Norman Wells Pipeline provides a 
good opportunity to increase our 
understanding of northern terrain 
and i ts response to dis turbance. 

David G. Harry 

Canyon Creek crossing, 19 km 
south of Norman Wells (June 
1984). Note use of wood chips to 
insulate thaw-sensitive permafrost 
slopes. 
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Arctic ditcher, excavating trench through organic t errain 
north of Fort Simpson Uanu ary 1984) . 

Erosion control berms on the north s ide of Bear Rock, near 
Fort Norman Uune 1984) . 

• 

A.V. Dyck of the Borehole 

Geophysics Section has taken a 
one year exchange 
Queen's University, 
Ontario from August 
August 1985. 

posting to 
Kingston, 
1984 to 

Tony Luyendyk is visiting from 
the Austral ian Bureau of Minerai 
Resources, Canberra. He and his 
wife arrived on 3 September 1984 
and are looking forward to a 
white Christmas and New Year in 
Ottawa before returning on 
3 January 1985 to a warm and 
beautiful Austral ian summer. Tony 
has a special interest in the 
GSC's aeromagnetic compilation 
techniques for 1:1 million 
magnetic anomaly maps and also 
airborne gamma-ray spectrometry 
map compilation. 

The Minerai Development Agree
ments with the various provinces 
has provided the Resource 
Geochemistry Subdivision with two 
term emp I oyees: 

P.W.B. Friske joined the geo
chemistry subdivision on 28 May 
as Minerai Agreement Survey 
Geochemist for the duration of the 
Federa I-Provi nci al Agreements. 
Dr. Friske, who obtained his 
doctorale in appl ied geochemistry 
from the University of New 
Brunswick, brings to the sub
division several years of expe
rience in geochemical research 
and exploration activi ty wi th 
government and industry. 

Martin McCurdy, a recent geology 
graduate from Carleton University, 
will be assisting John Lynch in 
handling material for the contract 
analytical requirements for each 
of the MDA projects. Martin is 
no stranger to geochemistry, 
having spent several summers 
here as a student assistant. 

ATLANTIC GEOSCIENCE CENTRE 

David Ross (formerly Head of the 
Regional Reconnaissance Sub
division, and at present, Director 
of Research w i th NORDCO L td., 
St. John's) has accep ted the 
appointment as Assistant Director 
effective 16 July. 

TERRAIN SCIENCES DIVISION 

Christine Kaszycki joined the 
Sedimentology and Minerai Tracing 
Section in June as a term 
employee, during which lime she 
wi 11 lead the glacial prospecting 
and Quaternary mapping program 
associated with the Canada-
Manitoba Minerai Development 
Agreement. 

She obtained a B.A. in Geography 
from Carleton University in 1978, 
and subsequently joined the 
Terrain Sciences Division, for the 
first lime, as an AECL employee 
to study the depth of glacial 
erosion in Shield areas. She 
resi gned in 1980 to undertake 
Ph.D. studies at the University of 
111 inois. Her doctoral research 
involves a study of glacial and 
proglacial sedimentation in the 
Shield terrane of south-central 
Ontario. 

Christine Kaszycki 

Martin Clarke cornes to the 
Division to work on the 
compilation of an atlas of the 
surficial geology of northern and 
centra I Manitoba as part of the 
Canada-Manitoba Minerai Develop
ment Agreement. ln the past he 
has participa ted in si mi I ar 
projects in the District of 
Keewatin with both the GSC and 
Urangesel I schaft Canada L td. 
while attaining a B.Sc. Honours 
in Geography at Carleton 
University. 

Martin Clarke 

Robert Burns 

Robert Burns joined the Sediment
ology and Minerai Tracing Section 
in September as an Earth Sciences 
Data Manager. Rob is currently 
involved in updating several SIR 
(Scientific Information Retrieval) 
data bases, mainta1n1ng and de
veloping graphies and statistical 
programs. Rob received his B.A. 
and M.A. in Geography from 
Sir Wilfrid Laurier University. 

Frank Thompson 

Frank Thompson joined the Sedi-
mentology and Minerai Tracing 
Section in July and wi 11_ be 
directing glacial studies in 
Labrador un der the Canada-
Newfoundland Minerai Development 
Agreement. After receiving his 
B.Sc. in Geology from the 
University of Manitoba in 1971 
Frank initially worked in hard 
rock geol ogy. He became i ncreas
i ngl y involved in glacial geology 
and for the I ast 10 years has 
provided consul ting 
overburden drilling 

services in 
and glacial 
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DIRECTOR GENERAL'S OFFICE 

Ed Hal 1, Scientific Executive 
Officer to four Directors retired 
from the Survey in June 1981 but 
at the request of Ray Price he 
accepted a part-time assignment. 
This he completed on 31 October 
so now at long last Ed can enjoy 
the fui I benefits of retirement. 

Don Picklyk has been appointed 
Program Officer for the Frontier 
Geoscience Program and will be 
working on the preparation of 
planning documents, analyses, 
tabulations and summaries of this 
major new Earth Sei ence Sector 
program. 

George Cameron, who had been on 
loan from Resource Geophysics and 
Geochemistry Division was formai ly 
transferred to the DGO a t the end 
of March 1984. 

John Hussar, who is on a 
secondment assignment from the 
National Capital Commission, 
became Personnel Advisor for the 
Earth Sciences Sector at the 
beginning of July. As part of 
the new sectoral arrangement, 
John's office along with Pay and 
Benefits is at 615 Booth whereas 
Staffing and Classification remain 
a t 601 Booth. 

GEOLOGICAL INFORMATION DIVISION 

M.J. Kiel was appointed Head, 
?ublication Production Unit in 
September filling the vacancy 
crea ted by the retirement of 
Leona Mahoney at the end of 
1983. 

Diane Tremblay, divisional 
secretary, proceeded on maternity 
leave in October and 
Jacinthe Caron was seconded to 
GID from the Word Processing 
Centre. 

Vern Foster was the successful 
candidate for the vacant posi lion 
of Superviser, Unit B, 
Cartographie Section and moved 
into "his own office" in March 
after being in an acting role for 
some lime. 

M.J. Rowan joinded the staff of 
the Pub! ication Distribution Unit 
at the end of August giving 
Bruce Murphy much needed 
support. 

Kirsten Lindgreen joined the 
Project Unit of the Library in 
September. Kirsten has a B.Sc. 
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in geology from St. Mary's 
University, Halifax, where she 
developed a special interest in 
soft rock geology. Kirsten will 
be indexing GSC documents for 
GEOSCAN until March 1985. 

Anne Barkworth is working in the 
National Geoscan Centre on 
database conversion and clean-up 
activi ties. 

ECONOMIC GEOLOGY AND 
MINERALOGY DIVISION 

Larry Hulbert joined the division 
as a Research Scienlist in the 
Minerai Deposits Geology Section. 
Larry did undergraduate studies 
at the University cf ;~esina in his 
native Saskatchewan, and then 
worked for 2½ years as an 
exploration and mine geologist 
wi th Sherri tt Gordon Mines in 
Lynn Lake, Manitoba. During his 
lime wi th Sherri tt, he became 
interested in layered igneous 
complexes and returned to Regina 
to undertake an M.Sc. study of 
the Fraser Lake intrusion near 
Lynn Lake. Upon completion of 
his master's, Larry went to the 
1 nsti tute for Geological Research 
on the Bushveld Complex at the 
University of Pretoria in South 
Africa, where his doctoral 
dissertation dealt with aspects of 
platinum, chromium and nickel 
minerai ization in the complex. 
Larry's initial assignment at GSC 
is to work with the "Ultramafia", 
the group within EGM Division 
studying the metal logeny of mafic 
and ul tramafic rocks. His other 
research interests include contact 
and high grade regional 
metamorph i sm. 

Economie Geology and Mineralogy 
Division is delighted to welcome 
our new isotope geochemist, 
Bruce Taylor, from the University 
of California at Davis. He arrived 
to take up dulies 1 October in the 
dual role as manager of the new 
joint Ottawa LI-Carleton U-GSC 
supported stable isotope 
laboratory at Ottawa U, and 
research scientist special izing in 
stable isotopes related to minerai 
deposits at the GSC. 

Bruce's impressive list of 
credentials began with a B.S. 
(cum laude) degree, 1968, at the 
University of Red lands, 
Cal ifornia, and a M.S. degree in 
1971 at the Colorado School of 
Mines . His Ph.û. studies at 
Stanford University documented a 
field and stable isotope 

investigation of skarn deposits, 
and signal led the beginning of 
his interest in minerai deposits 
and stable I ight isotopes. 

After two years of rel ated 
research at Tuebingen, West 
German y, Bruce returned to the 
U.S.A. in 1977 to become Assistant 
Professor of Geology at the 
University of Cal ifornia (Davis). 
There he taught economic geology, 
geochemistry and instrumental 
analysis. ln order to pursue 
stable isotope studies, he built 
hi s own mass spec trometer and 
associated sample treatment 
facility. ln so doing, he 
introduced several improvements 
in equipment design that are now 
in use at other laboratories. 
While at Davis he studied stable 
isotopes in a variety of geological 
environments including tungsten 
skarns and metamorphic fluids, 
pegmatites, Mother Lode gold 
deposits, massive sulphide 
deposits, silver veins, graphite 
veins, acid mine drainage and 
sulphide oxidation mechanism, 
ecology of Nautilus, and magma 
degassing. 

Bruce will be spi i tting his time 
between Ottawa u, where he will 
continue the setting up and 
management of the isotope lab, 
and 601 Booth St., where he will 
maintain his research office. 

He and his wife are not intim
idated by horror staries of Ottawa 
winters, and are looking forward 
to continuing cross-country s kiing 
and also testing their skills in 
ice skating and curling. 

RESOURCE GEOPHYSICS AND 
GEOCHEMISTRY DIVISION 

Best wishes to Alice 1. Maclaurin 
who left the Analytical 
Laboratories Section in early 
September. During her fifteen 
years of service, Alice made 
significant contributions to the 
operation of the laboratories. Her 
ski l ls in almost every aspect of 
analytical chemistry were well 
appreciated by al I members of the 
Geochemistry Subdivision. Of 
perhaps even grea ter importance, 
Alice's congenial and friendly 
personality will be missed. A 
very successful dinner and 
reception were held in her honour 
at the Courtyard Restaurant 
located in the historie Byward 
Market area of Ottawa. 

IGU PERIGLACIAL COMMISSION, 
PARIS, 30 AUGUST, 1984 

The 1984 meeting of the 
Commission on the Significance of 
Periglacial Phenomena was held in 
conjunction wi th the International 
Geographical Union Congress. The 
venue was the Cité Universitaire 
in Paris, and the meeting was 
attended by scientists from 
10 countries. The main purpose of 
the meeting was to recei ve the 
reports of small working groups, 
each focusing on a phenomenon or 
process of ambiguous or unique 
periglacial significance. The 
presentations concentrated on 
fundamental issues, for example, 
definition, classification and 
identification of knowledge gaps, 
and were fol lowed by a period of 
discussion. 

The first two papers dealt with 
broad aspects of process geo
morphol ogy in periglacial environ
ments. Recent work on cryogenic 
weathering and developments in 
the study of frozen ground 
hydrology during the past decade 
were summari zed. Both papers 
stressed the importance of 
control led data gathering and use 
of process explanation in morpho
logical analysis, and commented 
on the problems of scale and 
frequency / magni tude variation. 

The fol lowing group of papers 
focused upon the common theme of 
ground-ice related processes and 
landforms. A general presentation 
on ground ice characteristics and 
distribution in Arctic Canada 
provided a framework for subse-
quent presentations on pingos, 
pal sas, and seasonal frost 
mounds. A lively discussion 
ensued on the classification of 
ice-cored mounds and their recog
nition in areas of former perma
frost occurrence. To a great 
extent, these problems reflect the 
ambiguities inherent in the use of 
1 andform def initions based on 
morpho! ogy ra ther than process. 

Presentations on earth hummocks, 
cryoturbation, and grèze litées, 
illustrated some of the problems 
associated with the classification 
and climatic significance of 
periglacial microrel ief forms and 
structures. Two final papers 
exarr,ined periglacial phenomena 
which seem to be particularly 
prone to ambi9uities of definition 
and interpretation - problems 
associated with the study of rock 
glaciers, and 
and I andforms. 

nivation processes 
Past acceptance 

of the nivation concept has 

engendered a fa Ise sense of 
security with respect to our 
understanding of the evolution of 
snowfall-dominated landscapes. 

The meeting provided a valuable 
forum for discussion of recent 
progress in periglacial geomor
phology. The participation of 
scientists from both North America 
and Europe faci I i tated information 
exchange across one of the major 
content boundaries that exist 
within the fie l d. This separates 
studies of active processes and 
1 andforms in con temporary perma-
frost reg ions from studies of 
foss i 1 1 andforms in areas of 
former permafrost occurrence. The 
presentations made at Paris 
suggest that these 2 1 ines of 
research represent convergent 
approaches to the resolution of 
some of the outstanding problems 
of periglacial terrain science. 

D .G. Harry 

Breached morain e and remnant of 
Nostetuko La ke, August 1981; . 

NATURAL HAZARDS IN 
BRITISH COLUMBIA 

ln the early morning hours of 
19 July, 1983, the toe of 
Cumberland Glacier in the 
southern Coast Mountains of 
British Columbia collapsed into 
Nostetuko Lake, generating a 
series of waves that overtopped 
the Neoglacial end moraine 
damming the lake. The waves 
eroded the moraine, precipitating 
a catastropf ic release of about 
6 000 000 m of lake water within 

the nex t few hours. The resu I t 
was an enormous flood that swept 
down Nostetuko and Homathko 
val leys to the head of Bute I nlet 
100 km away. The floodwaters 
eroded and transported large 
amounts of sediment and 
devastated tracts of fores! on the 
Nostetuko and Homathko val ley 
floors. Fortunately, because of 
the area' s remote location and 
lack of development, there were 
no casual ties. 

Steve Evans and John Clague 
(Terrain Sciences Division) visited 
Nostetuko Lake and other sites in 
the Homathko River basin in 
summer 1984. The objective of this 
visit was to understand better the 
causes of catastrophic failures of 
natural dams like the Nostetuko 
moraine. This work is part of a 
larger study by Evans of the 
geotechnical character of moraine 
dams in the Canadian Cordillera; 
Clague is interested in the 
dynamics and chronology of floods 
and debris flows from glacier
and moraine-dammed lakes. These 
natural phenomena pose serious 
hazards to the development of 
some glaciated mountain val leys 
in the Canadian Cordi I lera. 
Similar events in other parts of 
the world have claimed thousands 
of lives and caused extensive 
damage to property and agri
cul tural land. 

J.J. Clague 

JOINT CANADIAN-AMERICAN 
WORKSHOP ON CORRELATION OF 
QUATERNARY DEPOSITS AND EVENTS 
IN THE AREA AROUND THE 
BEAUFORT SEA 

Canadian and American geologists 
concerned wi th the Quaternary 
have been studying the Beaufort 
Sea area in increasing detai I over 
the last 10 to 20 years. Although 
there has been cons i der ab I e 
contact between individual 
scientists working on both sides 
of the International Boundary, 
rather different pictures of the 
Quaternary geological history of 
the region have developed in 
Canada and Alaska. G i ven the 
continuing level of exploration 
and development activity in and 
around the Beaufort Sea, the need 
for a coherent picture of the 
Quaternary geology of the region 
as a basis for interpreting other 
earth science data, as wel I as for 
its intrinsic scientific value, is 
greater than ever. 

Accordingly, Terrain Sciences 
Division hosted a special work
shop on this subject in Calgary, 
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on 3 and 4 Apri 1 1984. The 
invited participants came from 
the academic and consulting 
community, from the GSC, from the 
USGS and from the Alaska Division 
of Geological and Geophysical 
Surveys. 

The workshop was opened by 
J .G. Fy I es who charged the par
ticipants to attempt to develop a 
correlation chart for the 
Qua ternary of the Beaufort Sea 
reg ion. The first session was 
devoted to short presentations by 
each of the participants in which 
they briefly summarized 
knowledge of the region, 
suggestions regarding 
lat ions, noted areas 
knowledge was lacking 

thei r 
made 

corre-
where 

and 
recommended future research to 
resolve these problems. 

These opening presentations were 
fol lowed by animated periods of 
guided discussion. Th e first two 
were devoted to the chronology 
and I imi ts of the Laurent ide lce 
Sheet, and of the Cord i 11 eran and 
Brooks Range glacial complexes. 
Two shorter sessions on the sea 
level history of the area and the 
periglacial environment of the 
region fol lowed. 

These discussions on selected 
topics enabled the participants to 
familiarize themselves with the 
data, in the var ious regions, on 
which the chronologies and 
reconstruction of events were 
bu i I t. The strengths and 
weaknesses of the different 
frameworks as wel I as the 
converging elements of many of 
the schemes became apparent. 
These discussions provided the 
basis for the final session, which 
addressed the problem of creating 
for the first time a detai led 
correlation chart for the region. 

The workshop conc I uded w i th 
consideration of possible future 
joint activities. A joint Canadian
American field excursion to 
examine key sites in both Canada 
and Alaska was proposed. This 
wi 11 take the form of a 20-day 
tour in late Jul y-ear ly August 
1985 along the Arctic Coastal 
Plain, from southern Bank s I si and 
to Skull Cliff, west of Point 
Barrow. The party will comprise 
two scientists from each of the 
USGS and the GSC. 

The Calgary meeting helped 
clarify long stand ing problems of 
Quaternary chronology and corre
lation. Il contributed in c learl y 
defining critical problems that 
remain, and in producing infor-
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mati on for inclusion in the 
forthcoming volume on the 
Quaternary Geology of Canada and 
Greenland. ln addition it crea_ted 
an avenue through which 
continuing contacts, 
Canadian scientists from 
institutions and 

between 
different 
between 

Canadians and Americans, was 
made possible. Because of the oi 1 
and gas developments in the 
Beaufort Sea area, basic 
information on Quaternary deposits 
is essential. This information 
wi 11 help provide a better 
understanding of the engineering 
behaviour of soi ls, of geological 
hazards, and of the I oca t ion of 
aggregate deposi ts. 

J .A. Heginbottom and 
J.S. Vincent 

ISPG FIELD TRIP TO DINOSAUR 
PARK 

By 8 am on the 29th of September 
a drowsy but jov i a I group of I SPG 
staff boarded a chartered bus 
bound for Dinosaur Park near 
Brooks, Alberta. This year' s 
field trip would provide ISPG'ers 
with an opportunity to examine 
the rel icts of creatures that 
flourished in Alberta some 73 to 
78 million years ago. 

As the bus pul led out of the 
lnstitute's parking lot, our 
guide, Professor Len Hi l ls of the 
University of Calgary Geology 
Department, began to exp Iain 
events which, over recent 
geological time, had shaped the 
face of terrane fami I iar to us -
the northwestern corner of 
Calgary and roads like 
Charleswood, John Laurie 
Boulevard and the Sarcee Trail 
and TransCanada Highway inter
section. Hi l ls described the 
extent of Glacial Lake Calgary 
during Wisconsinan lime. The 
lake formed in th e Bow Valley 
between eastern Laurent ide ice 
and the Bow Valley Glacier to the 
west some 42 000 years ago. We 
were told that, quite possibly, 
humans inhabited that part of the 
ice-free corridor which formed 
between glaciers to the east of 
Lethbridge some 20 000 to 30 000 
years ago. About 18 000 years 
ago, sparse, herbaceous, tundra-
1 ike vegetat ion covered the 
footh i 11 s of sou thern Al ber ta. 

Travel I ing towards Dinosaur Park , 
we were able to pick out the 
occasional erra tic (or huge 
boulder) that had been swept out 
of the Cordillera and deposited 
eastward . We also noted the less 
than 10 feet of local relief and 

gently roi I ing topography of this 
broad region east of Calgary. The 
land surface had been glaciated 
by ice, bearing Shield-derived 
rocks, and the moraine that 
resulted consists predominantly of 
clay and glacial boulders. 

Soon we would see plants common 
to arid regions: thorny, buffalo 
berry bushes, plains cottonwood 
shrubs and a variety of white 
clematis. 1 n fact, as we entered 
Dinosaur Park we felt as if we 
had stepped back in time. For 
one thing, we had left the crisp 
autumn tempera tures of Calgary 
for the arid 20°c environment of 
the "Badlands". We were also 
about to walk amidst the bones of 
ancien t crea tures. Our fi rst 
task, however, was to make our 
way through a field of prickly 
pear and ball cacti to the site of 
a 11 dig 11

• 

The Cretaceous sediments that 
conta in the bonebeds of Dinosaur 
Park are part of the Judith River 
or Oldman Formation. 1 nterlayers 
of sand and bentoni tic clay 
became the ideal burial site for 
the seven classes of dinosaur 
found here: theropods, 
orni thomimid s, t yrannosaurids, 
hadrosaurs, pachycepha I osauri ds, 
ankylosaurs and ceratopsians. 
Dinosaur Park is such a rich 
repository of dinosaur history 
tha t the si te was added to 
UNESCO's World Heritage List in 
1979. 

Park guide, John Wolper, 
explained how paleontologists from 
the Tyrrel I Museum have careful ly 
worked under gruel ing condi lions 
in order to puzzle out the riddle 
of the rapid decl ine, over a few 
hundred thousand years, of the 
dinosaur population in this area. 
Complete and partial dinosaur 
ske letons have been housed in 
shelters and are open to visitors 
for viewing. Sorne of the bone
beds contain the scattered remains 
of thousands of anima I s. Severa 1 
var ieties of dinosaur al this 
location were relatively smal I and 
wei ghed between 100 and 200 
pounds (45-90 kg). About 15 
var ieti es ranged from 12 to 
26 feet (4-8 m) in l eng th and 
wei ghed between 3 and 4 tonnes. 
The bonebed that we examined 
con tain s the remains of 50 
Centrosaurus animais al al 1 

stages of development, as wel I as 
other spec i es of di nosau r. 1 t has 
been suggested that a herd 
drowned in an attempt to cross a 
river during a flood and that the 
carcasses were washed up onto a 
sand bar. Later, the ravages of 

Further studies, to address fundamental problems 
concerning the deep structure of the continent and 
i ts margins, are planned for various other si tes in 
Canada. 

The Frontier Geoscience ~r091·am, which was 
approved by the Treasury Board in June, involves 
major expansion of capabilities for basic 
geoscience by the Earth Sciences Sector in the 
frontier areas offshore of the East Coast and West 
Coast and in the North. This program, which wi 11 
have profound long lasting effects on the GSC, is 
focussed on the understanding of frontier 
sedimentary basins, their evolution, and their 
resource potential, including their deep 
geophysical s tructure and the hazards and 
constraints affecting exploration and development 
of the resources they contain . 

The "lce Island" project is another new 
initiative with major implications for us. lt 
invol ves using a large, thick s lab of ice that 
recently broke off the Ward Hunt lce Shelf of 
northern Ellesmere I sland, as a platform from 
which to study the Arctic Continental Shelf and 
Arctic Ocean Basin. One aspect of GSC 
participation wi 11 be through the Frontier 
Geoscience Program, which wi 11 be co-ordinated 
wi th the lce I si and Project for the study of 
sedimentary basins beneath the Arctic Continental 
Shelf and Slope. 

Other major new initiatives include plans for 
Canadian participation in the Ocean Dri 11 ing 
Program, including preparations for samp i ing ocean 
floor sediment and rocks in the Labrador Sea and 
Baffin Bay. This also may have a major impact 
on the future of the GSC. There is also GSC 
participation in the new Northern Di I and Gas 
Action Program (NOGAP) co-ordinated by the 
Department of lndian Affairs and Northern 
Development, in a major new geoscience program 
for minerai resource development in Thai land, and 
in various new geoscience programs on minerai and 
petroleum resources, through the International 
Union of Geological Sciences. 

Concurrently with all of the new developments, 
there have been Canadian Geoscience Counci 1 

Advisory Committees study ing the GSC's activities 
in Minerai Deposits Research and in Quaternary 
and Engineering Geology. Their reports shou ld be 
avai lable early in 1985. 

1984 obviously has been a very busy year that 
has brought many fundamental cha i lenges and 
opportunities to the GSC, which GSC has been very 
successful in meeting. 1 am confident that it can 
also meet the challenges and opportunities 
presented to i t by the new government in the 
mon ths ahead. 

R.A. Price 

l e 
Le «Frontier Geoscience Program», 
Consei I du Trésor et sous la 

approuvé par 
direction du 

Secteur des sciences de la Terre, consiste en une 
expans i on importante des possibi I ités 
géoscientifiques de base pour l es régions 
front a I ières en mer des côtes Est et Ouest et du 
Nord. Ce programme, qui aura des effets profonds 
et durables pour la CGC, a pour opt ique une 
meilleure interprétation des basins sédimentaires 
frontaliers, leur évolution et leur potentiel en 
ressources, y compris, leur structure géophysique 
en profondeur ainsi que les risques et les 
contraintes que comportent l'exploration et la mise 
en valeur des ressources qu'ils contiennent. 

L e projet « l ce I s i and» est une autre nouvel le 
initiative qui revêt des implications importantes 
pour nous. L'objet principal de ce projet est 
l'utilisation d'une large et épaisse dalle de glace 
(d'où son nom) qui s'est récemment détachée de la 
plate-forme glaciaire Ward Hunt au nord de l'île 
Ellesmere. Cette dalle ser t de laboratoi re pour 
l'étude du plateau continental et du basin 
océanique de 1 'Arctique. La CGC participera à ce 
projet par l'intermédiaire du «Frontier Geoscience 
Program» , celui-ci agira conjointement avec le 
projet «lce Island» pour l' étude des bassins 
sédimentaires en contrebas du plateau cont inental 
de l'Arctique et son talus. 

D'autres nouvelles in1t1atives d'importance se 
situent au niveau d'une participation canadienne à 
l'«Ocean Drilling Program» , cette activité de 
recherches comporte une organisation technique 
adéquate pour 1 'échantillonnage des séd imen t s et 
des roches du fond océanique dans la mer du 
Labrador et du voisinage marin de l'île Baffin. Ce 
programme peut avoir un impact majeur pour 
l'avenir de la CGC. 11 faut signaler, également, 
une participation de la CGC au nouveau «Northern 
Oi I and Gas Action Program» (NOGAP), coordonné 
par le ministère des Affaires indiennes et du Nord, 
aussi une participation dans un nouveau 
programme géoscientifique important pour la mise 
en valeur des ressources minérales en Thai lande et 
de même dans divers programmes, tous nouveaux, 
en ressources minérales et pétrolières sous l'égide 
de I 'Union interna tional e des sciences géo logiques. 

Concurrement à tous ces nouveaux c hamps de 
recherches, les comités consul ta tifs du Con se i 1 
canadien des sciences de la Terre ont étudié les 
activités de la CGC dans les recherches en 
gisements minéraux et en 
appliquée; des rapports à 
au début de 1985. 

géo l ogie 
ce sujet 

quaternaire et 
seront diffusés 

11 n'y a aucun doute que 1984 a été une année 
de travail intense qui a apporté des défis 
fondamentaux et des chances inespérées à la CGC, 
entre autre son excellente participation à de 
nombreuses réunions. J'ai bon espoir que dans 
notre tâche nous pourrons encore faire face 
bri I lamment à de grands défis que nous présentera 
ce nouveau gouvernement dans les mois à venir. 

R .A. Price 
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FROM THE DIRECTOR GENERAL 

The December issue of Geogram prov ides a 
convenient vantage point from which to review the 
past year and try to anticipate what lies ahead. 

During 1984, there has been a great deal of 
effort in the GSC on the planning and 
implementation of a series of special new programs 
which extend and augment the fundamental work of 
the GSC's A-base (core) program. These deserve 
some comment. 

New federal-provincial co-operative minerai 
development agreements were signed during the 
first half of the year with Manitoba, 
Saskatchewan, Newfound I and, Nova Scot i a and New 
Brunswick . The geoscience components' of these 
programs are intended to stimulate and faci I itate 
minerai exp l oration in specific regions by private 
industry. The further development of these new 
programs wi 11 require much additional effort 
during the coming year; and there is the 
possibility that more federal-provincial minerai 
development agreements will be established during 
1985. 

Another new special program involves studies, 
in collaboration wi th the Earth Physics Branch and 
the Department of Fisheries and Oceans, ·in offshore 
boundary areas on Canada's Atlantic, Pacifie, and 
Arctic Coasts. These fol low the major effort that 
was mounted through the Atlantic Geosc i ence Centre 
in preparation for the hearings at the 
International Court of Justice on the offshore 
boundary between Canada and the United States on 
Georges Bank. These special programs also draw 
upon .. rnd contribute to the GSC 's primary activi ties 
in ensuring the availability of basic geoscience 
knowledge, expertise, and technology concerning 
the Canadian landmass and offshore areas . 

1984 wi 11 be remembered as the year of the 
very successful launching of Lithoprobe, a new 
collaborative Canadian geoscientific research 
program which involves the co-ordination of 
geophysical, geological and geochemical techniques, 
and collaboration among scientists from 
universities, government and industry, to extend 
and relate surface geology to structures at depth. 
Scientists from various parts of the Geological 
Survey of Canada have played an important role in 
this project from its inception. During 1984, staff 
from the Cordi l leran Geology Division participated 
in a major experiment involving approximately 
200 km of seismi.c reflection profiling on Vancouver 
Island, to determine the deep structure and the 
relationships to the adjacent ocean basin. The 
prel iminary res\JI ts of this very successful venture 
wi 11 be reported in a number of scientific papers, 
and at a number of forthcoming meetings, 
including our Current Activities Forum in January. 
Another Lithoprobe experiment, on the Kapuskasing 
structural zone in the Canadian Shield north of 
Lake Superior, consisted primari ly of a seismic 
refraction study involving 20 shots consisting of 
explosive charges ranging from 800 to 2000 
ki lograms, fired in smal I lakes. 1 t aims to 
provide the framework for testing the hypothesis, 
developed by GSC geologists, that the Kapuskasing 
structure provides a "window" on the lower part of 
some of the oldest Continental Crust in Canada. 

MESSAGE DU DIRECTEUR GENERAL 

La parution du Geogram en 
occas i on unique de donner une 
évènements de l'année écoulée et 
que l ques perspectives prévisibles 
nouveau . 

décembre est une 
rétrospective des 

de faire entrevoir 
au cours de 1 ' an 

En 1984, il . y eut un effort considérable au 
sein de ia CGC au niveau de la planification et de 
1 'exécution d'un bon nombre de nouveaux 
programmes qui permettent l'évolution et 
l'accroissement de la tâche fondamentale de la 
CGC; ce qui commande une certaine élaboration. 

De nouvel les ententes coopératives fédéral-
provinciales de mise en valeur des minéraux ont 
été signées au cours de l a première moitié de cette 
année par le Manitoba, la Saskatche~an, 
Terre-Neuve, la Nouvel le-Écosse et le 
Nouveau-Brunswick. Les composantes géo-
scientifiques de ces programmes ont pour but de 
stimuler et de faciliter l'exploration minérale 
régionale par l'entreprise privée. L'évolution de 
ces programmes va demander p I us d'effort au cours 
de la prochaine année; i l y a là une possibilité 
d'accroissement des ententes fédéral-provinciales de 
mise en valeur des minéraux pour l'année 1985. 

11 faudra se rappeler que l'année 1984 fut 
celle du lancement avec grand succès du projet 
Lithoprobe; c'est un bel exemple d'un programme 
coopératif canadien de recherches géoscientifiques 
qui comprend la coordination de techniques 
géophysiques, géologiques et géochimiques, la 
collaboration de scientifiques universitaires, de 
l'État et de l'industrie, dans le but de mettre en 
relation la géologie de surface et la structure en 
profondeur. Les scientifiques de différentes 
parties du Canada y ont joué un rôle important 
dès le début de ce projet. Au cours de 1984, le 
personnel de la Division de la géologie de la 
Cordil lère a pris part à une expérience importante 
qui a consisté à établir un profi I de sismique 
réf lection d'une longueur approximative de 200 km 
sur l'île Vancouver afin de mettre en évidence la 
structure en profondeur et ses relations avec le 
basin océanique adjacent. Les résultats 
préliminaires de cette entreprise heureuse ont paru 
dans de nombreuses pub l ications scientifiques et à 
ce nombre, on doit signa l er que ces résultats 
seront publiés et diffusés au cours de notre 
prochain Forum des travaux en cours en janvier . 
Une autre expérience dans le cadre de Li thoprobe 
qui eut I ieu dans la zone structurale de 
Kapuskasing située au nord du lac Supérieur dans 
le Bouclier canadien a consisté, en premier I ieu, 
en un sondage de sismique réfraction mettant en 
jeu 20 coups constitués de charges explosives 
variant de 800 à 2000 km que l ' on fît exploser 
dans de petits lacs. Le but de cette expérience 
était de donner plus de crédibilité à l'hypothèse 
émise par les géologues de la CGC que la structure 
de Kapuskasing joue le rôle d'une «fenêtre» sur la 
partie la plus basse d'une partie la plus vieille 
de la Croûte continentale canadienne. D'autres 
recherches sont planifiées dans d'autres régions du 
Canada afin de pousser plus avant les 
connaissances d'ordre fondamental concernant la 
structure en profondeur du continent et de ses 
marges. 

' 

scavengers and a rising river 
resulted in the distribution of the 
bones at th i s site, known in the 
park as "the Citadel". Since 
1979, when i t was discovered, 
excavation has been carried out 
by T yrre l I Museum staff. 

To da te, on I y one-fi fth of the 
bonebed has been excavated. On 
average, the se di nosau rs measured 
1½ to 6 feet (0.5-2 m) i n height 
a t the shou I der. Gas-powered 
jackhammers have been used to 
remove the sandstone and clay to 
wi thin a foot or so of the bones. 
From that point onwards, the 
scientists have worked w i th 
hammers and chisels in an effort 
to dig out the specimens . Temper
atures of 41°C in the shade and 
51°c in the sun have been 
recorded during such fie l d 
seasons . 

The bones are general ly found at 
the contact of sandstone and 
bentonitic layers . Reddish brown 
horizons are commonly seen in the 
rocks, reflecting concretionary 
sideri te ( iron carbonate) which 
cements the bon es to the 
surrounding rock. The iron tends 
to adhere to the surface of the 
bones, making them difficult to 
separate . 1 n addition, the 
sandstones which formed point 
bars and sand bars in this area, 
73 to 78 mi 11 ion years ago, may 
presen t I y be as hard as concrete. 
The park is only part of a 
broad, low f l oodplain that 
extended east from the foothi l ls of 
the Rockies for 600 mi les (965 km) 
across southern Alberta, 
Saskatchewan and Montana some 
65 m i llion years ago. 

Mr . Wolper expla i ned that over 90 
bonebeds have been discovered 
since 1979 in a 0.5 by 1 km 
area, with an average z'utput of 
15 to 20 bones per m . The 
Centrosaurus be~ averages 60 
bones per m . Centrosaurus 
d i nosaurs belonged to the 
herb i vorous ceratops i an class of 
dinosaur and were large, horned, 
herding animais. From an exam i 
nation of this bonebed, workers 
are attempting to calculate 
average growth rates of th'is 
particular species . Other herbiv
orous dinosaurs that roamed 
Dinosaur Park during this period 
i ne I ude the duckb i 11 ed and 
armoured varieties. The duck-
bi l led Lambeosaurus is one of a 
group of hooded or crested 
dinosaurs that appeared toward 
the end of the Cretaceous peri od . 
Carnivorous inhabitants of Alberta 
at that time included 

John Wolper (Dinosaur Park guide) explains to a group of ISPG how 
paleontologists painstakingly work to uncover the dinosaur remains from 
a Centrosaurus bonebed. 

Field trip enthusiasts look at clay and sandstone layers of 'the 
Citadel' in Dinosaur Park, Alberta. 
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Daspletosaurus, Albertosawrus, 
and Tyrannosaurus. Pterosauran 
(winged) dinosaurs also glided 
through the skies and some flying 
species had wing spans that 
measured up to 42 feet ( 13 m) 
across. 

According to Mr. Wolper, the 
crested cranial protrusions of 
hadrosaurs have been the subject 
of much specu lation in the past. 
Sorne researchers fel t that they 
were a kind of elaborate bony 
ornament pecul iar to male 
animais. Others have postulated 
that the crest served as a 
snorkel . Another theory suggests 
that the protrusions afforded 
hadrosaurs a hei ghtened sen se of 
smel I which was useful as an 
ear l y warning defense system for 
the herbivorous diAosaur, espe
cial ly when i t shared a 
terrestrial floodplain envi ronment 
with carn ivorou s neighbours. lt 
has been suggested that because 
their teeth were continuai l y 
regenerated, they must have 
survived on a diet that consisted 
of somewha t abrasive ra ther than 
soft and succulent food sources. 
lndeed, fossilized redwood tree 
specimens have been found in the 
park. Sycamore sap lings and 
evergreen torreya a I so grew 
there. Evidence of amber was 
apparent as we exam ined the 
sed iments at one locality where 
we also noted struc tures charac
teri stic of · a fluvial floodplain 

Many thanks to those who 
contributed to this issue of 
Geogram. 

Material for the next issue of 
Geogram should be sent via your 
Division Office to GID 

Les articles pour la prochaine 
parution de Geogram devront-être 
dirigés au secrétariat de votre 
division et de là acheminés à la 
Division de l'information 
géologique. 
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environment (point bar deposits, 
crossbedding and the fine grained 
nature of the sediments). 

Populations of dinosaurs roamed 
the Earth over a period of 150 
million years. Sometime near the 
end of the Cretaceous Period large 
populations of these creatures 
bec a me ex t i net. Theor i es 
exp laining their decline abound. 
One of the hypotheses which 
attempts to account for the 
inability of the dinosaur to 
survive attributes extinction to 
sudden env ironmental changes to 
which the warm-blooded dinosaur 
metabol ism cou Id not adapt. 
Unable to hibernale or burrow, 
and l acking the insulation of 
mammals, they may have simp l y 
frozen to death. Furthermore, 
predator/prey ratios have been 
used to show that in Alberta, 
where the low predator/prey 
ratios var ied from 3 to 5%, the 
dinosaurs were warm blooded. At 
Dinosaur Park, where we were 
told the ratio i s just under 4%, 
paleontologists have inferred a 
population of warm-blooded 
creatures. However, such theories 
are tentative and assume that the 
entire population (herbivores and 
carnivores) had similar, high 
metabol ic rates. As we left the 
park, we became aware of the 
fact that much remains to be 
1 earned about the I i fe forms tha t 
abounded here so man y mi 11 ion 
years aga. 
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The fol lowing day we headed for 
a fossil site in a stream bed 
which had first been studied and 
samp l ed by John Wall in 1966. 
This part of our field trip 
al lowed us to examine the late 
Campanian fossil life of an inland 
marine basin. John Wall pointed 
out the contact of the Bearpaw 
and Horseshoe Canyon format ions 
and explained that abundant 
ammonites, pelecypods, and 
microfossi ls (foraminifers, pollen 
and dinoflagel la t es) cou Id be 
found at this localit y. Thus, a 
team of enthusiastic fossi I huniers 
began to uncover examples of the 
ancien! marine life Gontained in 
the Bearpaw Formation. Colourful 
specimens of ammolite were also 
gathered (Ammolite is so ldas a 
semi-precious stone in Alberta.) 
Several fossi I fragments clearly 
il lustrated the interna i structures 
of marine species. Several 
examp I es of the ammonite 
Baculites were gathered and 
an excellent example of 
Placenticeras (also an ammonite) 
was unearthed. Col lecting sampi es 
from the Bearpaw near the gui l y 
was relatively easy. They were 
exposed in soft mud and had 
recen t I y been washed out of the 
soil in several places. Climbing 
the face of the Bassano South 
Sandstone, however, we found a 
1 arge ammonite (about 24 i nches 
(61 cm) in diameter and 9 inches 
(23 cm) in height) which the rock 
would not release to our group. 

Packsacks heavy wi th samp i es, we 
hi ked back to our chartered bus. 
Another 
enjoyab le 
completed 
cloudless 

very impressive 
field trip had 
under bright 

Alberta skies. 

Lynn Machan-Gorham 

and 
been 

blue, 

Bec a use Geogram i s an informa 1 

branch news I etter i t shou Id not be 
quoted or ci ted as a publication. 
Geogram is not avai lable for 
distribution outside the Geological 
Survey of Canada. 

Geogram étant un journal 
d'information strictement interne, 
il ne doit, de ce fait, être 
considéré comme une publication à 
grande diffusion. Geogram est 
distribué qu'au personnel de la 
Commission géologique du Canada. 
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Or. Kathryn Sullivan, a mission specialist on NASA 's space 
flight 41G in 1984, is shown presenting Mike Keen, Oirector of 
AGC, with a souvenir to mark her association with AGC. (p. 15) 

Mme Kathryn Sullivan, astronaute de la NASA ex-membre d'une 
mission de la navette spatiale 41G en 1984, présente à 
M. Mike Keen, directeur du CGA, un souvenir pour 
commémorer son association avec ce ce ntre de 
recherche s . (p. 15) 
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