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FROM THE DIRECTOR GENERAL 

Il is now almost one year since the merger of the 
Survey and the Earth Physics Branch . Looking 
back over the year, it has been extremely 
gratifying to see the quiet efficiency with which 
the staff of the two Branches have met the 
chai lenge of implementing the many changes 
i nvol ved. Athough so man y report i ng channel s and 
ways of doing things have changed, the overall 
level of service provided to the Department and the 
general public has been maintained wi thout any 
significant interruption. 1 know that it has been 
an unsettling time for many and I would like to 
express my personal appreciation for the patience 
and support that have made this merger possible. 
The sight of the GSC logo on lape\ pins being worn 
by former tëPB staff convinces me that the merger 
has been accomplished, we are now becoming one 
close-knit organization, and that any residual 
problems will soon be solved. 

Amid ail the news of down-sizing and cuts to the 
Public Service, it is reassuring to see that the 
Geological Survey recently came in for sorne strong 
support in a presentation to the Parliamentary 
Standing Commit tee on Research, Science and 
Technology. 1 think al I staff can take pride in the 
statement to the Committee by R.J. Cathro, former 
President of the SC-Yukon Chamber of Mines, that 
GSC work is recognized "around the world as being 
fi rst rate" and that the Department does " a 
remarkable job of delivering services" . 

At a time of expenditure reduction and government 
austeri ty, a major event in the recognition of the 
importance of geoscience research to Canada, was 
the announcement on January 20 by Ministers 
Merri thew and Oberle of the funding of 
LITHOPROBE. ln my opinion, this was a significant 
\eap forward for geoscience in Canada. For the 
first time, a co ll aborative multi-disciplinary effort 
in the earth sciences has moved into the same 
league of "big science " as the multi-million dollar 
accelerators, space hardware and te l escopes of our 
col \eagues in physics, space science and 
astronorny. Th e Survey and the Earth Physics 
Branch p\ayed a central ro\e in ensuring the 
success of the pilot Phase I of L\THOPROBE, and 
in keeping LITHOPROBE a li ve and scientifica ll y 
productive whi l e the Phase 11 proposai was being 
assessed by NSERC. The GSC i s fu Il y comrn i t ted to 
the Project through i t s geophysical and geo l og i ca l 
activities within the approved Transects. Th e 
cooperation and sharing of financial resources and 
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expertise with the univers i ties and the exploration 
i ndustry wi 11 enab l e us to accompli sh more wi th 
our I imi ted resources whi le helping them to 
accomplish more with theirs. 

Recentl y 
level 

the 
of 

GSC has been 
bi I ingual ism 

criticised 
and 

for the low 
Francophone 

represen ta t ion in i ts management and scientific 
staff . 1 have therefore given hi gh priori ty to an 
increased effort aimed a t raising the level of 
contacts between the GSC and the Francophone 
geoscience community, and at increasing 
Francophone representation and the use of French 
within the Survey. Although there· may be 
historical reasons for the present situat i on, 
significant changes are necessary now. 
Accordingly, 1 have created a Francophone Action 
Office under Pierre L apointe . 1 t wi 11 have th e 
specific task of developing strategies to achieve 
these changes . Pierre is working on a number of 
new in itiatives which will, 1 believe, result in th e 
g r eater use of French in the day to day bus iness 
of the Survey, a higher level of bilingualism in 
staff, and a more visible presence of Francophones 
in the Survey . These initiatives include seminars 
by geoscientis t s from GSC in Francophone Earth 
Science Departments; hosting Francophone 
uni versi ty facul ty and gradua te students in GSC 
laboratories and on GSC field projects; priority 
recrui ting of Francophone geosc i entists at al 1 
levels; and a study of the feasibility of opening a 
regional GSC Office in Quebec. Il i s important to 
emphasize that whi l e we can and must improve the 
Francophone representation situation in the GSC, 
implementation of these initiatives will, 1 believe, 
add to and enhance its sc i ent ifi c mission. 

lncreased Francophone representa ti on undoubted l y 
is on l y one of the new cha i lenges that the Survey 
wi 11 have to face over the next year . Nevertheless 
our demonstra t ed abi lit y t o prevai l and prosper, 
and the enthusiasm and resilience of a il GSC staff 
g ive me fu Il confidence tha t we w i Il be successfu 1 . 
1 bel ieve that the work th at the Survey does i s 
absolu tel y essentia l to the we \1-bein g and 
prosperity of Canada . There is continuing 
recogni tian of our worth by industry, by the 
provinces, by the universities, by the genera l 
public, by governmen t and by the international 
commun i ty . As long as this cont inues, we can ail 
be confiden t of the future o f th e GSC. 

R.A . Price 



STAff NEWS 

DIRECTOR GE NERAL'S OFFICE 

John Maxwell who joined the GSC in 1953 retired in 
October 1986 from his position as Special Advisor 
to the Director General 's Office. A geologist­
analytical chemist trained at the world-famous rock 
analysis laboratories of the University of 
Minnesota, his first contribution to the Survey was 
to reorganize the rock and minerai ana l ytica l 
facilities to meet the rapidly expanding demands 
for service resulting from a greatly expanding 
field prograrn. He continued to direct the work of 
the Analytical Chemistry Section until 1967 when he 
was appointed Assistant Chief of the newly form d 
Geochemistry, Mineralogy and Economie Geo l ogy 
Division. ln the late 1960s John was designated a 
Principal ln vest i gator with the Apollo Program and 
was on I ea ve-of-absence for about one year to 
study lunar samples . 

When Central Laboratories and Technical Services 
Division was formed in 1971 John Maxwe l I was 
appo inted director, a position he held unti l 1984 
when the functions of CL TS were assigned to other 
parts of the Survey . 

Juring his career with the GSC he made many 
visits to European and American analytica l 
faci li ties to ensure that our laboratories were kept 
aware of new technology. He a l so maintained a 
persona! interest in rock analysis - in 1981 the 
second edition of his text "Rock and Minerai 
Analysis", first published in 1968, was released. 

DR. HELEN R. BELYEA 

Helen Belyea, who died 
in Ma y 1986, was 
perhaps the best known 
of al I geological survey 
geologists in the "Oi 1 
Patch". She had a full 
and remarkable career, 
which i t is impossible to 
summar i ze in a short 
article . She carne frorn 
Saint John, N.B., and 
received degrees frorn 
Dalhousie and North-
western University in 
Chicago. She was in the 
navy during the war as 
a I ieutenant in the 
WRCNS and joined the 
Geological Survey when 
i t ended. After a short 
time in Ottawa, she went 
out to Calgary in 1950 
as a sub-surface geolo­

gist wi th the Geological Survey and began her l ong 
and remarkable career working on the Devonian 
rocks, which conta i ned so much of Alberta' s oi 1. 
Al though described as a sub-surface geologi s t, she 

ln addition to his direct involvement with the 
scientific work of the GSC John acted as liaison 
officer between th e GSC and geoscience programs in 
the Federal Republic of Germany and frorn 1973 
until his retirement was our Official Languages 
Co-or d i na tor. 

ln keeping with his expressed wishes no formai 
event marked John's retirement but his many 
friends, through the medium of GEOGRAM, wish John 
and his wife Helen al I the best and know that 
interests such as travel, music, opera, and drama 
will keep them fully occupied . 

GEOSCIENCE INFORMATION DIVISION 

Jeanne Wh ite who joined the Survey ' s Photographie 
Section in 1953 retired in September . Two long-tirne 
mernbers of the Cartograph i c staff ret i red recen t I y; 
Gilles Barbary who joined in 1951 retired from his 
position of sub-unit superviser and Bernie 
Mainville who joined the same year retired from 
his position as cartographie checker . 

James Clarke transferred frorn the Records Unit to 
the Publication Produc t ion section on 8 December 
1986. Jim wi 11 be responsible for the Open Fi le 
System as wel I as the preparation of the Mont hl y 
Informat ion Circular. Hi s knowledge of the 
Survey ' s structure gained in the Records Unit and 
his educational background concerning the graphie 
arts should serve him wel I and we wish him the 
best of luck in the future . 

wa s in fact a field geo logist of cons iderable 
abi lity, and looked at rocks wherever she could 
find them, from the tops of mountains to the 
bot toms of oi I wel ls. Helen, therefore, was present 
at the beginn i ng of the boom when oil was 
discovered in a Devonian reef at Leduc in 1947, 
where she grew up, geological l y , and spent her 
life explaining and synthes i zing knowledge on 
these important and difficult rocks over the vast 
region of the western sedimentary bas in from th e 
Montana border to the Mackenzie countr y , and from 
the Canadian Shield to the Rocky Mountain Trench. 

Her publications were many and author itative, and 
during her lifetime she received the recogn it ion 
due from her fel lows in the petroleum industry, 
and from the sc ientific community as a whole 
including Fel lowsh ip in the Ro ya l Society of 
Canada. Above ail Helen was a wonderful persan: 
humorous, warm, generous, but also possessed a 
daunting intellect and never suffered fools gladly . 
She had many interest s, particularly walking, 
ski ing and cl imb i ng i n the Rockies, sw imming, and 
foreign travel; and had a range of friendsh ip s far 
beyond her professional co l l eagues . We remember 
her toda y, not on I y as a woman who ha s made i t 
in what used to be a man's profession, but also 
as a charming and de l ightful persan who, in fact 
beat them at their own game. We sha l I miss her . 
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Laurier Touchette, who joined the GSC in 1952, 
retired from his position as Head of the 
Pub l ications Distribution Office on 30 December 
1986 . To mark this occasion, a reception was held 
on 16 December in the Boardroom at 601 Booth 
Street. 

At the reception, left to right: Laurier Touchette, 
Bob Blackadar (Director, GIO), Peter Harker (ex 
Director, GID) and Mrs . Touchette . 

Libra ry 

Brian Drysdale's term appointment ended on 
31 March 1986 . Subsequently he was hired by the 
Sports Information Research Centre. 

Marie\ le Larche replaced Brian McDonald as xerox 
operator in July . 

Jacques Bérubé our French 
joi ned CAN MET Li brary as a 
Jul y. 

language cataloguer 
reference I i brari an in 

Tony Kopf-Johnson 
Nat i ona I GEOSCAN 

is acting as 
Centre during 

head 
David 

of the 
Reade's 

absence on language training. 

Wendy Stark I eft GSC, after six years, 
position of Head, Technical Services 
Canada Library . 

TE RRAIN SCI ENC ES DIVI S ION 

Lynn Ov ende n 

to take the 
at Labour 

Lynn has begun a post-doctoral fel lowship in the 
Paleoecology Section. Her primary responsibility 
will be to identify bryophytes in Quaternary 
samples and so contribute to an environrr.ental 
interpretation of the hast deposit. She will also be 
compiling some of the varied Holocene proxy­
cl imatic data wh i ch have been generated by GSC 
scientists but never featured in mainstream 
scientific literature. 

Her M . Sc. and Ph . O. research at the University of 
Toronto (advisor: J . C . Ritchie) was on peatland 
deve l op ment patterns in northern Yukon . 
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Harvey Thorleifson joined the Division in August. A 
native of southwestern Manitoba, Harvey obta i ned a 
B.Sc . in Biology and a B . A. Hons. in Geography at 
the University of Winnipeg . His Master's thesis, 
under the supervision of Or . J . T. Tel Ier at the 
University of Manitoba, dealt with the eastward 
drainage of Lake Agassiz across northwestern 
Ontario. He has completed non-thesis Ph . O . 
requirements at the University of Colorado. His 
thesis, under the supervision of Or. J.T. Andrews, 
deals with the Quaternary of northernmost Ontario. 
Harvey will be working in the Beardmore / Geraldton 
and Timmins area of Ontario as part of the Ontario 
Minera i Deve l opment Agreement and will also be 
continuing research in the Hudson Bay and Hudson 
Bay Lowlands. 

Adrienne Larocque, who had been working part­
time in Sedimentology Research, left to continue 
studies at Carleton University. Adrienne is 
completing her B . Sc . and plans to enter a 
postgraduate program. We wish her wel 1. 

Karen Rolko left our geochronology group and will 
be taking a 6 month term with the Canada-France 
pipeline test facility in Caen. We wish her well. 

LITHOSPHERE AND CANADIAN SHI ELD DIVISION 

With the retirement in July 1986 of Allan Fraser, 
the GSC has lost one of the veterans of the 
large-scale reconnaissance mapping operations that 
covered much of the Canadian Shield . Al was barn 
in Barrie, Ontario and served in the RCAF as a 
navigator on Halifax bombers in the latter stages 
of WWI 1. He was shot down on his sixth mission in 
February 1945 and finished the war as a POW in 
Germany. ln 1953, fresh from the graduate school 
of the University of Minnesota, Al joined the 
Survey . He participated in operations Baker and 
Thelon and led operations Coppermine and Bathurst 
\nlet. Although mainly involved with the 
northwestern part of the Canadian Shield during 
his career, he also worked in Saskatchewan and 



Manitoba. ln concert with Bill Heywood, Al was the 
major force behind the preparation of the 
Metamorphic Map of the Canadian Shield, published 
in 1978. 

Cees van Staal (Geogram 24), formerly a term 
employee, has joined the permanent staff as a 
Research Scientist. He and Gary Yeo are organizing 
the current season's "Precambrian High" lecture 
series . 

Bob Hildebrand is president of the Logan Club for 
1986-87. Bruce Taylor (MRD) is secretary . 

Terry Gordon has transferred to ISPG in Calgary 
but remains on the staff of the Petrology Section of 
LCSD. 

The Geological 
Davidson the 

Association 
1986 Howard 

of Canada named Tony 
S. Robinson Lecturer . 

Tony will be on the lecture circuit this winter and 
spri ng. 

The Division wi 11 miss the di I igent efforts and 
cheerful manner of Diane Wereley, administrative 
clerk since 1974, who has transferred to the 
Department of Supply and Services. 

Jim Mortensen and his wife, Mary Lou Bevier, are 
post-doctoral fel lows in the Geochronology 
Laboratory. Jim hails from Smithers, B.C . and 
holds B.A.Sc . and M.A.Sc. degrees from UBC. He 
did his doctoral research at the University of 
California, Santa Barbara, on the geology and 
geochronology of the Yukon-Tanana metamorphic 
terrane in SE Yukon. He taught economic geology 
at UBC in the academic years 1982-83 and 1984-85 
and worked for a consulting geologist in the 
intervening period. A field geologist with a 
particular interest in geochronology, Jim is 
currently working on rocks from extensions of the 
Yukon-Tanana terrane and from the Superior 
Province . 

Director Genera l Ray Price presents a certificate 
signed by the Prime Minister to Bernie Manistre on 
his retirement on 19 October 1986. Bernie worked in 
the International Relations Unit in the Director 
General 's Office. 

Jim Mortensen 

Mary Lou Bevier 

Jim Tanner, Chief Geophysicist, presenting a 
25 year Public Service Plaque to Dezo Nagy . 
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Mary Lou was born in Chicago and brought up in 
California . She obtained bachelor's and master's 
degrees from UC Santa Cruz and UBC, respectively, 
and a Ph . D . from UCSB, where she worked on the 
petrology and isotope geochemistry of the Chi lcotin 
Group basalts of south-central B . C . Subsequently 
she was an assistant professor at Western State 
Col l ege in Gunni son, Co l orado for three years . At 
the GSC, Mary L ou is investigating the 
geochronology and isotopie characteris t ics of New 
Brunswick granites and continuing work on 
Cenozoic volcanics from B . C . 

He Shuyan 

Visiting the Division for the year ending in May 
1987 is He Shuyan. A native of Beijing, Mrs . He is 
associa te prof essor a t the Wuhan Coll ege of Geol ogy 
of the Beijing Graduate School and specializes in 
the petro l ogy of high grade metamorphic rocks of 
Hebei Province, the Quin l ing Mounta i ns and 
e l sewhere i n China . During the 1986 fie l d season 
in Canada, she worked with Subhas Tella in the 
Rankin l nlet area and visited the Parry Sound and 
Wawa-Timmins (Abitibi belt) regions of Ontario 
with Tony Davidson and Ken Card, respectively . 

Thomas Frisch 
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CORDILLERAN AND PACIFIC MARGIN DIVISION, 
VANCOUVER OFFICE 

Michael Force resigned in June t o attend 
fu l l time . He was replaced as storeman 
Rines who transferred from D I AND. 

university 
by Skip 

Lou i se Fox was appoi nted to 
clerk- t ypist posi t ion in Augus t 
~ who res i gned in February . 

an indeterm i nate 
rep l ac i ng E l sie 

Dirk Tempe l man-Klui t returned to Vancouver in June 
fol lowing his secondment to AGC during t he winter. 

ATLANTIC GEOSCIENCE CENTRE 

New staff, visiting fellows and visitors . Easter n 
Petroleum Geo l ogy Subdivision : Mel Best, Doug 
Cant, and Tony Edwards. Regiona l Reconnaissance 
Subdivision: Ross Bouti l ier, Co l in Cannon, Beatrice 
de Voogd, François Maril li er, and Jacob Verhoef . 
ênvi ronmenta l Mar i ne Geo l ogy Subdivision: Denis 
Bonifay and Jay Stravers . Program Support 
Subdivision: Randy Currie and Wayne Prime . 

Frank Thomas, micropaleontology technician, 
received his M.Sc . from Dalhousie University, 
presenting a thesis : Lower Scotian Slope benthic 
faunas past and present, with taxonomie outline. 

Honours, awards and appointments . G . L . Wi 11 iams 
is GSC representative to the North American 
Commission for Stratigraphie Nomenclature, 1986-89 . 
C.E . Keen was e l ected Fel low, American Geophysical 
Union . M .J. Keen received the Geologica l 
Association of Canada Logan Medal . 

M . J . Keen 

INSTITUTE OF SEDIMENTARY AND PETROLEUM 
GEOLOGY, CALGARY 

ln the spring 1986, the Petroleum Subdivision 
gained two recent Ph . D. graduates . Larry Lane 
received his doctorale in Geology from Carleton 
University, Ottawa, before Jo I nIng I SPG as a 
research scien ti st. Martin Fow l er graduated in 1984 
from the University of Newcastle-upon-Tyne with a 
Ph . D . in Organic Geochemistry and is also a 
research scientist i n the subd i vision . 

l n recent months, ISPG saw two scien ti sts leave 
research positions in Calgary for distant shores. 
Alan Higgins, Head of Pa l eontology for two years 
and a research sc i entist at I SPG since 1983, left 
the l nstitute at the end of May to work near 
London, England . This Upper Pa l eozoic conodont 
spec i a l ist i s current l y emp l oyed by British 
Petro l eum . One of t h e " found i ng fathers" of I SPG, 
Tony F osco l os, e l ected to retire i n September 1986, 
after serv i ng as an l ns ti tu t e scientist for 20 
years, in order to take on new cha i l enges in 
Crete . A c l ay minera l ogist in the Geochemistry 
Section of the Petro l eum Subdivision Fosco l os wi 11 
now test his administrat i ve and teaching ski l ls by 
assisting in -the estab l ishment of the Schoo l of 
Minera i Resources Engineering at the proposed 
Technical University of Crete. A ret i rement tea was 
held in his honour on the 11th September . 



Shirley Dorward became administrative secretary, 
Administration, under Keith Cameron recently . This 
former RCMP secretary replaced Margo Brown in 
August 1986 . Julie Stevenson assumed a permanent 
position as OCC:-3 operator in the Word Processing 
Centre of the Geological Publications Subdivision in 
September . Fo l l owing her graduation from Seneca 
Co \l ege in K i ng City, Ontario, Julie had been 
emp l oyed by temporary office assistance agencies 
for the past three years. Dale Mc l nroy oecame a 

storeman under "Willie" Williams in September . 
Prier to winning that competition, Dale had worked 
as a temporary term employee in the Maintenance 
Section under Cliff Jeremy . Dale rep l aces Massino 
Novati, who enlisted in the Armed Forces in June . 

Li brary techni ci an, -=G:...a=---:...i '---1 -----'-K_e:...s=-s-=---1 e_r, 
lnstitute ' s library in Ju l y to work in 
Section of the McKimmie Library at the 
of Ca l gary . 

\eft the 
the Map 

University 

Of CENERAl INTEREST 
THE CRAI GELLACHI E CAIRN 

On 7 November 1885, a p l ain iron spike was driven 
at Craige\lachie, B . C . , to we l d Canada's East to 
Canada ' s West, as the Canadian Pacifie Rai l way 
was completed . Since then, a simple cairn marked 
the spot, on the main CPR line west of the 
junction of the Parry and Eagle rivers . As part of 
the ce l ebrations to mark the centennia l of the 
driving of the Last Spike, Canadian Pacifie 
Railways undertook to rebuild and rededicate the 
cairn, w i th the emphasis on the unifying ro l e 
p l ayed by t he ra il way in Canada ' s h i story. A plan 
was drawn up to place the existing cairn on a 
new, en I arged base. Si nce the cairn was of stone, 
the p l an ca ll ed for t he new base to be of stone, 
and t o emphasize Canadian uni ty , a represe n ta ti ve 
rock from each of Canada ' s 10 provinces and two 
terri t ories was sought . Na tu rai I y, t he Geolog i cal 
Survey of Canada was contacted, in Apri l 1985, 
and thus began one of t he most difficu l t ' simple' 
tasks imaginable . 

Canadian Pacifie was \ooking for l arge specimens, 
larger t han norma l \y col l ected by norma l field 
geo \ogis t s ! T he original plan called for each 
stone t o be 18"x 10"x8" (46x25x20 cm) ! The task of 

assemb li ng the specimens was given to Economie 
Geo l ogy and Mineralogy Division (now Minera i 
Resources Division) because t he curation of the 
' hard rock' co l lections at the GSC rests there . 
lnvolved in the search were Chris Findlay, Roy 
McLeod, George P l ant, Sud Cumming, Moe Larose, 
Yvain Demers and Richard Herd . Moe and Yvain 
came up with 5 specimens from the materia l they 
co l lect to make the prospector's sets of minerai 
and rock chips . Richard contribu t ed two samples 
he had collected during field work, and acquired 2 
other sampi es, from Dick Be l I and Fred Chandler . 
By this lime, the design had changed and CP no 
l onger wanted rea\ly massive samp l es, but rather 
more natura ll y shaped 'stones' that could be 
embedded in concre t e a l ong the sides of the new 
cairn base. The task of the GSC personnel became 
easier, but they had to be sure to choose materia l 
that would resis t normal weathering conditions, not 
be so valuable as to encourage public prospecting 
of the samp i es, and yet be sufficiently 
representative of the province or terr i tory of 
origin. T he Cordilleran Division, contacted by John 
Reesor, contributed a jade boulder collected by 
Stan Leaming . Wayne Bamber, ISPG, organized a 
specia l co \l ecting trip to get Alberta's sample . The 
list was made complete when Vic Prest donated a 

Samp l es for Cra i ge ll achi e Cairn 

1. 

2 . 

NEWFOUNDLAND- LABRADOR 
1 s i an d 

Anor t hosi t e, T abor 

NOVA SCOTIA Go l denvi l l e greywacke , Wi n e 
Ha rbo u r 

3. PRINCE EDWARD ISLAND - Sa n dstone , Ma l peque 
Bay 

4 . NEW BRUNSWICK St . George Gran i te , Bonny 
Ri ver 

5 . QUEBEC - Ho rn b l ende syen ite, Gr e n v i l l e 
6. ONTARIO - Jasper con g l o merat e , Bruce Mines 
7 . MANITOBA - Ordov i c i an d o l os to n e, T ynda ll 
8. SASKATCHEWAN Gra niti c g n e i ss, Wo l l as ton 

L ake 
9. ALBERTA - Devoni a n reef do l os to n e , Ca n more 
10 . BRITISH COLUMBIA - Ja d e , Moun t Ogden 
11 . YUKON TERRI TORY - Wern ecke b r ecc i a , Dempster 

H igh way , Og il v i e Moun t a i ns 
12 . NORTHWEST TERRITORIES Garn e t pa r agneiss, 

Cape Isabe ll a , Ell esmere I s l a n d 
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sandstone boulder from PEI that he had been using 
as a door stop . John Fyles contacted the relevant 
Provincial and Territorial government departments 
and ob tain ed agreement as to the GSCs c h oices . 
The 10 samp i es com in g from Ottawa were 
photographed by Gi ll es Lemieux and Ri chard Herd, 
and then packed by Richard, Bud Cumming, Moe 
Larose and Yvain Demers . A list of samp l es and 
their l abe l s in English and French, was prepared. 
Each samp l e was l abe ll ed as to which way was up, 
and which way was out, so that mistakes in 
set tin g the stones in the concrete co u Id be 
avoided . The samp l es from Vancouver and Calgary 
were shipped separate l y. 

News reports indicated that the driving of the last 
sp ike 
1985. 

was 
Then 

re-enacted at Crai gel lachi e in 
Moe Larose and Yvain Demers 

August, 
vis i t ed 

the revised cairn on their western col l ecting tour, 
in June 1986 . The y were del i ghted to fi nd the 
cairn rebuilt as planned w ith the carefu ll y 
se l ected specimens provided by the GSC embedded 
in the base, al I proper l y l abe l l ed. Moe reported 
tha t the cairn i s in a sma 11 park, reached from a 
parking lot off the Trans-Canada Hi ghway. Visitors 
are greeted by personnel in period cos tumes and 
can buy postcards showing the origina l ceremonies 
at Craigellachie and the re-enactment. CP ha s been 
contac t ed and is sending the GSC more information 
about the park, the cairn and th e ceremon ies. 

R.K. Herd 

BOREHOLE GEOPHYSICS IN AUSTRALIA 

ln November and December 1985 v i sited Australia 
at the invitation of the Commonwealth Scientific 
and ln dustrial Research Organization (CSIRO) in 
Melbourne, to become familiar with their latest 
developments in borehole assaying techniques using 
a downhole geophys i cal l ogging system dubbed the 
S I RO L OG . 

Th e SIROLOG is of particu l ar interest because it 
uses the same princip l es of physics that we are 
using at the GSC to develop an assay l og for use 
in exp l orat i on boreholes . Th e techn ique is 
essential l y a combination of a gamma ray spec tral 
logging method (which we pioneered at the GSC) 
and a density l ogging method often used in coal 
and oi l we ll logging. 

Th e borehole geophysics group at the CSI RO has 
concentrated on the application of this method to 
the development end of mining, rather than in the 
explorat i on end and especial l y in open pit mining 
for i ron and coa 1 • 

l n Adelaide visited the Geological Survey of 
South Australia (GSSA) wh i ch is taking a leading 
raie in providing ca li bration facilities for borehole 
logging, and is becoming a national centre, being 
used by companies from a ll over Australia. Thi s i s 
surprising, since the GSSA is a state organization, 
not a federal organization. The Bureau of Minerai 
Resources l ocated in Canberra, the capital, does 
some research in l ogging, but evident l y i s not 
ta king an active role in providing nationa l 
cal ib ration faci I ities. 
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th e CSIRO, 
ambu l ance . 

in case of 
the highway. 

on the front 

Th e resea r ch l ogg i ng truck used by 
wh i ch is rumoured to be a converted 
Note the "roo bars" on the front, 
unexpected attacks by kangaroos on 
The power generator is mounted 
bumper behi nd the "roo bars". 

At the University of New South Wales in Sydney 
met Ted Tyne who is working o n his Ph.D. whj le 
on secondmen t from the Geo l ogical Survey of New 
South Wales. T ed's project is the development of a 
modern induced polarization ( I P) l ogging system 
for minerai exploration. This logging system, 
parti a 11 y funded by gran ts from i ndustry through 
the Australian Minerai Indu stries Research 
Association, i s housed in one of the larges t 
l ogging trucks I have ever seen. The system is OK 
for outback, but certa inl y wou ldn't do in the 
Canadian Shield . lt has a Hewl e tt Packard- l OOOF 
computer on board, comp lete wi th it s own 
temperature and humidity contro ll ed room, as we ll 
as a 75 cm drum plotter . The operator enters 
information and observes data being disp l ayed on 
a CRT terminal whi le he wa t ches the borehole and 
the log g in g cable through a window in the back of 
the truck . Howeve r, for ail its s ize and 
sophistication I sti ll don't think i t can beat the 
versatili t y of th e digital full-wave recording IP 
system developed by Quentin Bri stow at the GSC . 

P . G . Kil l een 

GEOLOGICAL WIVES ASSOCIATION AWARDS 

ln ce l ebrat i on of its 25th Anniversary, the 
Geological Wives Association has presented two 
awards of $250 each. The recipients of the awards 
are : 
Diane Sr i vastava, daughter of S. Srivastava of the 
Atlantic Geoscience Centre, Dartmouth, Nova Scotia. 
Diane is a graduate of Prince Andrew High School, 
Dartmouth, and is attending Da lhousie Uni versity. 

Britta Santowski, daughter of K. Santowski of the 
Lithosphere and Canad i an Shield Division, Ottawa, 
Ontario. Britta is a gradua t e of Parkway Adu l t 
Day School, Ottawa, and is attending The 
Uni versity of Waterloo. 



CANADA/USSR ARCTIC SCIENCE EXCHANGE PROGRAM: 
THE HARD ROCK SIDE 

ln 1984, Canada and the USSR initiated the 
Geoscience and Arctic Petroleum component of a 
Program of Scientific and Technical Co-operation in 
the Arctic and the North. One of the projects in 
this exchange program concerns the geology of the 
"ancient cores of platforms" and it was under this 
theme that a visit to the Soviet Aidan Shield in 
1985 was reciprocated by one to the Canadian 
Shield in 1986. 

Garth Jackson and (Lithosphere and Canadian 
Shield Division} spent the month of August 1985 in 
the USSR as guests of the Academy of Sciences. We 
entered the USSR at Leningrad and spent two days 
at the Academy' s I nsti tute of Precambrian Geology 
and Geochronology, where we were introduced to 
the geo l ogy of the Aidan Shield in eastern Siberia, 
the largest area of crystalline basement in the 
USSR. Prof. Viktor A. G l ebovitsky, head of the 
lnstitute's Laboratory of Metamorphism, was a 
solicitous host and guide in Leningrad and for the 
rest of our stay in the USSR. 

Tt,e next l eg of the visit began with a 1 a .m. 
departure on an Aeroflot Tu-154 (comparable to the 
Boeing 727) for Yakutsk, capi ta\ of the Yakutian 
SSR, 6000 km east of Leningrad. We reached our 
destination 36 hours later, after three stops (one 
of which was overnight because the crew needed a 
rest}. Aeroflot's schedules run to Moscow time, a 
fact which, in a country spanning 11 time zones, 
can be confusing to the uninitiated. Yakutsk is a 
city of 150 000 built on permafrost on the west 
bank of the immense Lena River. 

From Yakutsk we were flown south to our first 
geo\ogical stop in the central A i dan Shield in a 
10-passenger, twin-engined Mi-11 hel icopter crewed 
by no less than 5 Aerof\ot ai rmen (2 pi lots, 
navigator, radio operator and loadmaster). For the 
next three days we examined granu lite facies 
magnesian skarns and associated rocks of the 
Emeldzhak phlogopite mine and its environs, under 
the enthusiasti c guidance of Sergei P. Murzaev. 

Then came the main event of the visit, a two-week 
sojourn at a field camp on the Aidan River, just 
east of it s junction with the Timpton River, at 
58°30'N, 127°30'E (approximately the longitude of 
Korea). The camp had been set up express l y for 
our visit and was occupied by 18 souls 
geo logists, technicians, cooks, etc . living in 
large army-style tents set among the birch and 
larch trees of the love l y Siberian forest, rich in 
b\ueberries and edible mushrooms but not in 
undergrowth. We even had the services of a 
1 api dary, who prepared th in sect ion s for study 
with a simp le petrographic microscope using 
sunligh t. 

Outcrop in the region is large l y restricted to the 
ri ver banks and we cru i sed a 100 km stretch of 
the Aidan and Timpton ri vers in sma l I boats more 
or I ess powered by extreme\ y tempera men ta\ 
outboard motors, maintained with vast patience and 
good humour by Sacha Smirlov, a graduate student 
from Yakutsk. Th e days were warm and the summer 
had been unusually dry. Water l eve l s were at 

their lowest in 25 years and several l arger river 
boats were aground in the clear, fast-flowing 
A idan. Under Sacha's tutelage, Garth Jackson 
qui ck I y became a mas ter shear-p in maker . 

With Prof. Vassily \. Kitsul, head of the 
L aboratory of Precambrian Geology at the 
Geological I nsti tute in Yakutsk, as our chief 
guide, we saw in considerable detail strongly 
deformed Archean medium-pressure granu I i te facies 
rocks, most of which are supracrustal and include 
marble and quartzite . ln their work, the Soviets 
emphas i ze the petrology and origin of the rocks. 

We returned to Yakutsk by 
spent two days reviewing the 
Shield and giving, via 

hel icopter and there 
geology of the Aidan 

our indefatigable 
interpreter, Nelly Medvedeva, lectures on our 
Canadian work . 

Dragging our boat through sha\ lows on the Timpton 
River. 

Lun ch stop on the Aidan River. Th e bottles contain 
Bulgarian tomato juice, not, regrettably, cold 
beer. Clockwise from l eft: Vassily Kitsul, Kirill 
Shmulovich ( 1 nsti tute of Experimental Mineralogy, 
Chernogolovka), Garth Jackson, Kirill's son, Anton, 
Viktor Glebovitsky, Nelly Medvedeva (holding out 
her glass for more " chai "} , and Sacha Smirlov . 

9 



The return flight east was a smooth, non-stop ride 
in a 4-jet 11 -62 . Security at Soviet airports seems 
reasonably tight but carry-on baggage regulations 
are quite lax. Everyone happily slows bags and 
boxes in the train-style overhead luggage racks 
and on the westbound flight we even saw a small 
dog curled up in ils owner ' s lap. We flew 6½ 
hou rs over northern Si ber i a i mpress ive in the 
monotony of ils seemingly unending forest cover 
broken only by the occasional great river the 
Ural Mountains, and into Moscow's domestic 
ai rport, Domodedovo, jam-packed wi th humani ty 
inside and outside the terminal building. 

After a weekend seeing the sights of Moscow and 
staying at the large and well appointed Academy 
of Sciences hotel (open only to employees of the 
Academy and their guests), we flew home on 
Aeroflot to Montreal . 

Profs. Glebovitsky and Kitsul came to see the 
Canadian Shield in the summer of 1986. Their 
month long visit included, besides a tour of the 
GSC in Ottawa: 5 days with Ken Card in the 
Abitibi belt, Kapuskasing Structural Zone and 
Sudbury area; 12 days with my field party in the 
Arctic, examining the transitional granu lites of the 
Boothia Uplift; and 2½ days around Yellowknife 
with Maurice Lambert. 

Further co-operative work and exchange 
to Precambrian Shi el d areas of Canada 
USSR are under active consideration . 

Thomas Frisch 

in regard 
and the 

GSC ANNUAL GOLF TOURNAMENT - 15 MAY 1986 

Sixty nine "golfers" attacked the Gatineau golf 
club on 15 May wi th hi gh hop es of becomi ng the 
GSC champs for 1986, but after the dust had 
set tled , two worthy champions wa l ked off with low 
gross honours. Sandra Thompson, w ith a 111, won 
the ladies' trophy (two years out of two now) and 
Greg Martin (who, fortunately for th e rest of us, 
only plays a few games a year) won the men ' s 
trophy wi th an 82 . 

Low n e t trophies were won by Lorraine Morency 
wi th a 79 and Larry Côté wi th a 72. Ron Emsl ie 
was awarded the Charlesbois Memorial Trophy . 

Other co ntes t winners were young Louis Renaud 
with a long dri ve reported l y approaching 
300 yards; Bob Wilkinson won closest to the pin on 
hole no. 5 and Ken Dal y won on hole no . 17. Most 
honest golfer award was quietly presented to 
Carmen Gougeon, again . Fina l ly, the "c l eaner" 
game attracted 30 donors wi th six cleaners shari ng 
the pot: Marcel St. Pierre winning two of them 
wi th one each goi ng to Brian Charbonneau, Greg 
Martin, Ken Ford and Mike Sigouin . 

Thanks are extended to al I who part i cipated and 
to Brian Hearty of the former Earth Physics Branch 
for luring eight of their finest to join our golf 
tournament . 

Larry Côté 
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'VOLCANO WATCH' IN COLOMBIA 

The Colombian volcano Neva do del Ruiz exp l oded on 
the night of T hursday, 13 November 1985. A 
mudflow ("lahar") charged by water from the 
volcano ' s snowcap, overran the town of Armero 
50 km to the east killing 23 000 inhabitants. 
Another 2000 peop l e l os t their li ves in the town of 
Chinchina to the west of the volcano . Seismograph 
stations deployed by Colombian geo logists around 
the volcano a few months earl ier to monitor i ts 
reawakening after more than a century of 
dormancy, were destroyed, e l im in ating the means 
for predicting future activity . 

Precursory ac ti vi t y a t Ruiz began late in 1984 and 
consisted of fel t earthquakes and harmonie tremors . 
Portable seismographs were instal led in July 1985, 
recording 10-20 events per day . A strong phreatic 
erupt i on took place on 11 September 1985 . Seismic 
activ i ty con tinued, but diminished during October . 
The major eruption on 13 November occurred wi th 
littl e warning . Messages to evacuate Armero were 
sent before and after the 9 p . m . explosion, but il 
is unclear whether they were received. Certainly, 
they were not heeded. 

Shortly a ft er the disaster, the Co l ombian 
government sent out requests for aid . Among the 
items requested from Canada were portable 
seismograph stations to re-establish in part the 
network around the vo l cano . Two seismologists 
( Frede Andersen and the wri ter from Geophysi es 
Division) vo lunteered to go to Co l ombia . We hastily 
assemb l ed ten se i smographs from the C:arth Physics 
Branch emergency reserve. At midnight on Friday 
we l eft for Co l ombia in a Canadian military 
Hercules aircraf t carrying our equipment and Red 
Cross supp li es . A non-stop, 12-hour f li ght brought 

Larry Côté, Greg Mart i n, Ron Emslie, Lorraine 
~orency and Sandra Thompson . 



Ruiz from the helicopter 4 days after explosion. 

us to the military airbase at Palanquera, 50 km 
west of Bogota. A helicopter took us to the city of 
Manizales, 25 km west of Ruiz, where the 
internationally constituted volcanic risk committee 
had establ ished i ts headquarters. 

Th e U . S. Geological Survey had already instal led 
several portable seismographs west of Ruiz so we 
took responsibility for the area to the east. lt was 
Monday morning before a helicopter cou ld be 
released from the crucia l rescue missions to ferr y 
us to Libano. Thi s town of 25 000 li es half way 
between the volcano and Armero, but on hi gh 
ground where risk from mudflows is minimal. 
Neverthe less, the eruption had deposited a 2 cm 
thi ck layer of ash on the town, and half the 
residents had fled . Our assigned interpreter and 
driver were invaluable as no one in Libano spoke 
ei ther Engl i sh or French and roadsi gns were 
absent. ln addition, we had great difficulty in 
convincing the town fathers that we were there for 
the sole purpose of re-establishing se ismic 
monitoring; predictions of future eruptions and 
warnings for evacuation would corne only from 
Colombian authorities at the Manizales 
headquarters who would evaluate data from al I the 
sc i entific installations and observers in the Ruiz 
area . 

From our base in the Libano hospita\ we operated 
3 seismograph stations at 7, 10 and 28 km from 
Ruiz for the next 9 days. A number of earthquakes 
were recorded. Sorne were related directly to magma 
movement at depth and explosions in the crater of 
the volcano, but others were not associated with 
Ruiz at ail . Our da il y telephone contact with the 
headquarters in Manizales suppl ied data about 
earthquakes recorded by our se i smographs. 1 n 
return, we could be a l erted to any possible danger 
to ourselves and our instruments based on data 
telemetered from other stations that were 
continuously monitoring the vo l cano ' s behaviour. 
On one occasion we were advi sed to postpone our 
daily visit to the stations because of increased 
seismic activity . Fortunately, the warning of 
another eruption proved unfulfi I led. 

At first our data significantly improved accuracy 
in the pinpointing of earthquakes under Ruiz 
because ou r stations completed the symmetry of the 
seismic network. With the subsequen t installation 
of telemetered seismic stations east of Ruiz by the 
U.S. Geolo9ical Survey our sites became less 
important. Accordingly, our mission comp l eted, we 
returned to Manizales and then to Bogota . We were 
back in Ottawa on 1 December after two hectic 
weeks in Colombia. 

The author (white hat) near se i smic station near 
Lagunillas River. 

F. Andersen (white hat) is installing seismometer. 

A proposai to establish a permanent monitoring 
scheme or "volcano watch" was being discussed by 
EMR, CIDA and External Affairs during our work 
in Colombia . ln support of this we spent some of 
our lime assess in g the feasibi\ity of operating a 
system of seismographs in remote areas of the 
Andes . Our recommendations were favourably 
received and the concept was accepted in principle 
by External Aff airs and CI DA. As a resul t Frede 
and I returned to Co l omb i a on 12 April 1986, as 
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part of a Canadian team of four scientists to visit 
the Volcano Observatory in Manizales, and the 
Universities in Bogota and Cali that are most 
involved in seismology, as well as to meet with 
Ci v i I Defence authori t i es. Based on our fi rsthand 
experience, we had original ly contemplated that 
installation of seismographs at each of the 9 
southern volcanos in the Andes plus a few stations 
off to the sides of the volcanic chain, would 
provide an effective regional monitoring capability. 
Quite independent of our mission, the Colombian 
Geological Survey, 1 NGEOMI NAS, formulated plans 
for a more comprehensive national seismic network 
consisting of five regional nets . The two most 
important ones would monitor earthquakes and 
volcanos in the southern part of the country . The 
net east of Ca I i proposed by I NGEOM I NAS i s a 
scaled-down version of our proposed regional 
network . We considered equipping this net, 
therefore, and the one west of Bogota, as little 
additional equipment would be required. The final 
report of the second mission proposed a 
Bogota-based net of half a dozen stations 
tel emetered to the cap i ta 1, and a net based a t 
Cali, of 8-10 stations, about half of them on 

VISITING FELLOW BRINGS NEW METEORITE 

When Dr . Abdelat Ati Sadig of the Department of 
Geology, Universi t y of Khartoum, arrived at the 
GSC, Ottawa, in June, 1986, he brought with him 
another visiter, one that had only recently arrived 
on Earth . Dr . Sadig, a visiting I nternationa l 
Atomic Er1ergy Agency Fellow, is a geophysicist, 
and came to work wi th Bob Grasty for 2 months. 
His interes t in gravity and plate tectonics did not 
prevent him from carrying along a piece of a 
stony meteori le thal had fal len in the Sudan in 
January, 1983 . The speci men, of some 1350 grams, 
had been broken from a larger mass, es t imated at 
40 ki lograms, col lected during February-March, 
1986 by a fie l d school party from the University of 
Khartoum . Named the K I DAI RAT, Su dan, meteori te, 
i t cornes from a sma 11 v i 11 age Së: of the town of 
Umm Badr, which is WSW of Khartoum . The rocky 
Precambri an exposures and desert con di lions made 
i t easy to tel I tha t the meteori te masses were 
something other than pieces of bedrock . The fall 
was at nigh t , and the vi l lagers were reportedly 
fri ghtened and ran off. When the y returned they 
ascribed the larger of two masses, estimated at 
60 kilograms, with healing powers, and it remains 
in their possession . 

Notified by Brian Charbonneau and Gina 
LeCheminant, Richard Herd, Curator of the National 
Meteorite Co l lection of Canada, verified the nature 
of Dr . Sadig's specimen and had polished thin 
sections made. Analysis of olivine and pyroxene by 
Maurizio Bonardi showed the meteori te to be an 
olivine-bronzite chondrite (H4), a relatively 
uncommon type. A note on the discovery and 
classification of the meteorite has been prepared 
for submission to t he Meteoritical Bulletin. 
Dr . Sadig and his colleagues, Dr . A . Ibrahim and 
Dr. A . Gumaa, University of Khartoum, have 
donated the specimen he brought to Canada, to the 
Nationa l Meteorite Collection . More détailed work on 
the specimen is planned . 

f~ . K . Herd 
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volcanos. The two nets, designed to Geophysics 
Division specifications and built under contract by 
a Canadian company, would be given to 
INGEOMINAS. Colombian operators would be trained 
at the GSC in Ottawa, while a few students would 
be supported to obtain M . Sc . degrees in geophysics 
at Canadian universities. The role of INGEOMINAS 
would be to aid in the installation of the nets, to 
hire personnel to run the system properly, to 
disseminate data collected, and to, institute a 
warning mechanism. 

The risk of addi tional eruptions at Nevado del 
Ruiz remains high. At present the volcano is 
monitored by 10 seismograph stations, 4 ti l tmeters 
and other detection equipment operated from the 
newly founded Volcanological Observa tory in 
Manizales. The volcanos of Colombia will continue 
to rumble and erupt, possibly with devastating 
consequences . Volcano-watch networks and the 
combination of Canadian and Colombian expertise 
may prevent future losses of I ife on the scale of 
the Armero tragedy. 

Goetz G . R . Buchbinder 

Or . Sadig is shown with the meteorite specimen 
after slicing . lt is very fresh, and the hackly 
fracture of the meta l on the freshly broken 
surfaces catches the skin of ones ' hand . T he outer 
surface has some of the brownish ablation crust 
preserved, and t he chondri tic nature of the malrix 
can be seen on both the weathered and fresh 
surfaces . 

•••••••••• 
NEW WORLD BELOW 

The National Film Board, in co-operation with AGC 
and Communications EMR, produced the movie "New 
Worl d Bel ow", a documen tary on offshore eastern 
Canada. 

• ••••••••• 



A SINKING CITY SEISMIC STORY 

During the last two winters, when snow in Canada 
curtails fieldwork, personnel of the Terrain 
Geophysics Section have found ways of acquiring 
an off-season tan in Southeast Asia. 

At the request of the International Development 
Research Centre (IDRC), GSC personne l have 
travelled to Thailand to apply their new h i gh 
resolution seismic reflection technique to he l p solve 
a press i ng geotechnical problem. The city of 
Bangkok, built on the delta of the Chao Praya 
River, i s s in king at an alarming rate (up · to 
10 cm per year in some areas) . lt is thought that 
extensive pumping from shal l ow aquifers during the 
l ast 30 years has dewatered the nearsurface cl ays 
and silts to precipitate the problem. l ncreased 
sinking has been correlated w i th the growth of 
industry in the suburbs . During monsoon periods, 
parts of Bangkok are knee-deep in water . Although 
elevated highways help keep commerce going during 
these periods, the c it y is being seriously affec t ed . 

Various remedial schemes have been suggested, 
including extens i ons to flood contrai dykes and 
ri ver by-pass routes. Another suggestion i s to 
pump the ci ty back up to i ts former e l evation 
(about 1 m above sea l eve l). As a first step in 
any such remedial action, the Asian ln st itute of 
Tech n ology (AIT) and McGill Uni versity are 
studyi ng the aquifer system and the geotechnica l 
properties of the surfi c i a l materials w it h fundin g 
provided by IDRC. Although there are many water 
wel ls in the Bangkok area the wel I l og information 
i s sparse; hence it was suggested that the 
"Opt imum Offset" sha ll ow seism i c technique 
d eve loped by GSC cou Id be used t o map coa r se 
grai n ed aquifers a nd to provide some idea of their 
continui t y . 

When the request reached us, the winte r snows had 
ju s t begun, so we rapidly ascertained that our 
method wou ld probably have a good chance of 
success and Jim Hunter, Sue Pullan and Ron Good 
booked flights to Ban gkok for a test. 

A cobra that had run afou l of Ron Good's 
geop h one p lanting crew . 

A Thai seism i c crew working in the noontime 
sun . We Engli s hmen were in the nearest 
shade . 

Our seismic technique requires shot-gun shells to 
be detonated as the seismic source using a specia l 
seismic gun that we have built. Trying to get 
l arge quantities of ammunition i nto a Southeast 
Asian country can be very tricky, so we l earned . 
Also provid in g customs with a comp l ete description 
of our seismic weapons invo l ved a fair amount of 
on - the-spot imagination (i.e . the Gun Smith 
Company model GSC 001 ser i al 001). 

Our initial tests in January 1985 were conducted 
with the guidance of Prinya Nutulaya and Bob 
Whi t e l ey of AIT near existing we ll s about 30 km 
n or th o f Bangkok. Much to our su rpri se we found 
that the method worked exceeding l y wel l in those 
soi l condi ti ons, w ith good high frequency 
reflections from as deep as 250 m . 

Field operations in Thai l and were not without their 
tenuous moments. First, fi e l d crews tend to be 
larger than ou r Canadian ones, and communi ca ti o n s 
n eed ca r efu l detai 1, so we l earned some basic Thai 
words for "shoot", "move", "o nce more", "wait" and 
"beer". We were somew h at disturbed when , as the 
fir s t geophone spread was being l aid out, a cobra 
was discovered and dispatched . Thi s did not bode 
wel l for Ron Good ' s humour, since being in c harge 
of th e geophone crew, he was th e point man on the 
line . (After several ki l ometres of se i sm i c 
experien ce, a reliable est im ate is 0 . 5 po i sonous 
snakes per line-k il ome tre, mainl y cobras .) We also 
found that seismic instrumentation faired better in 
heat and humidity than did their Canadian 
opera tors. 

Si nce the 1985 tests proved successfu 1, we we r e 
in v ited back to Th ai l a nd in February 1986 to help 
train a production seismi c crew a nd also to 
participate in t eaching a high resolution se i smic 
course a t A IT. Over 7 km of seismic line were sho t 
whi le we were there, wit h good results an 
exce ll ent s t art to a program which may consist 
eventuall y of up to 200 km of line to be sho t in 
th e Bangkok suburbs. 
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?articipants in th e sha l l ow se i smic shor t course 
at the Asian ln stitute of Technology, Bangkok. 

U.N. SEMINAR ON DATA PROCESSING METHODS IN 
MINERAL EXPLORATION 

Robert Laramée and Dave Garson (Minerai Resources 
Di vis i on) recently demonstrated GSC's methodology 
for managing minerai deposits information to 
visitors from thirty-t wo countries during a United 
Nation s sem in ar in Sudbury. The twe lve-da y event, 
organized and hosted by Lauren tian Uni ve r sity ' s 
Cen tre in Mining and Minerai Exploration Research, 
focused on the application of e lectroni c data 
processing methods in minerai explora tion and 
development. Si mon Handel sman , of the United 
Nat ion' s department of Technica l Co-operation for 
Deve lopment , and Tony Beswick, director of 
CIMMER, co-directed the sess i ons . Antonia Cubeiro 
from the U.N. and Cathy Nad jiwon of Laurent ian 
Uni versity handled logistics. 

Lectures, case history presentati ons and computer 
hardware and sof t ware demonstrations centred on 
applications using modern powerful microcomputers . 
Th e GSC contingent spent three days at the 
ga theri ng, presented a paper on CANM INDEX and 
displayed quality cont rai methods during data 
en tr y and database management on an I BM PC/XT. 
Minera I occurrence p I ots superi mposed on 
geographic ou tl i n es were gen e r a t ed using data from 
CANMINDEX and World Data Bank Il. These were 
viewed on the IBM PC monitor using a Tekt roni x 
graph i es emu l ato r package. 

Just to keep things down-to-earth and to afford the 
foreign v i sitors a unique opportunity, a field trip 
on the geology of the Sudbury basin was organized 
for the first day of the seminar (Thanksgiving 
Monda y !). Wi I f Meyer and Rob Campbel 1, of the 
Sudbury office of the Ontario Ministry of Northern 
Development and Mines, led the c l ambering troops 
over the unique and intriguing Sudbury r ocks . 
l nc lud ing lunch at an Hun garian restaurant on 
Vermillion Lake, the informai outing a ll owed many 
peop l e to make new friends and set the seminar off 
on the right foot. Other events schedu l ed during 
th e two weeks included mine tours and a v i sit t o 
Science North . 
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Th e training course attracted 16 s tu dents from 
Malaysia, ln donesia, Phi li pp ines , Korea, Burma, 
Viet Nam and Thailand. A li partic ip ants were from 
government agencies or universities involved in 
geo t echn i ca l eng ineering and some had immediate 
application for our se i smic technique . Th e course 
instruction was in English w it h some po li t e 
enq u i ri es as to ou r ab i I i t y to speak Russi an, We 
sincere l y be l ieve that a il student s understood our 
seismic method , both the fi e ld and comp uter 
aspects, and that most wou ld ha ve t he ab ili ty to 
carry out surveys in the ir own coun tri es . ln 
actua l fact, it was a two-way flow of info rm a ti on 
wit h the instructors l earning much of the 
geotechni ca l and geopo li t i ca l problems of the 
participating countr i es, not to mention l eng th y 
discussions on the qua lit y of durians (each 
cou ntry rep. c laiming that they had the best 
tasting ones !), We returned from Thailand feeling 
t ha t we had accomp li shed much more than 
acquir in g a s untan. 

Jim Hun ter 

Wilf Meyer , geologist with the Ont ario Ministry of 
Northern Development and Mines, explains Sudbury 
geology to del egates of the U.N. semi nar on 
Electronic Data Processing Methods in Min erai 
Exploration a nd De ve lopment. 

While the lectures and workshops covered a il 
aspec t s of e l ectronic data processing in minerai 
exploration and development, from on-si t e core 
l ogg in g using lap-top compute rs to mine 
sc h ed u I i ng, one centra I theme di d emerge the 
most important element .in any electron i c data 
processing application is the quality of the data. 
Most delegates apprecia t ed the simple adage 
"garbage i n - garbage out" a nd r ea l ized that the 
quai ity of the decisions and conc lusion s which are 
made based upon an information base, w i 11 depend 
on the integrity of the data. 

D.F. Garson and R.M. Laramée 



QUANTITATIVE STRATIGRAPHY 

Felix Gradstei n and Fritz Agterberg of the GSC 
with W. S . Schwarzacher of Queen' s Uni versi t y, 
Belfast, have published their book: Quantitati ve 
Stratigraphy (Reidel Pub li shing Company). 

ON-L INE LIBRARY CATALOGUE 

A menu driven on-line ca talogue providing access 
to material received in the Ottawa GSC Library 
since Apri 1 1979 is now avai labl e. 

The first issue of a new internai newsletter for 
GSC scientific staff, GEOBRIEFING, was sent by 
R.A. Price to al l Division Directors on 28 November 
1986 . Copies were to have been distributed to ail 
Branch scientists . Compiled in English and French 
by A.R. Berger and C. Patenaude, GEOBRIEFING 
con t ains short items of scientific news from GSC 
projects and personnel as wel I as re l a ted 
management decisions. Future issues wi ll be 
re l eased on a monthly or bi-month l y basis . Further 
information may be obtained from A.R. Berger 
(613) 995-4927. 

AGC PROGRAM FORECAST 

ln September each year , AGC holds a "Program Forecast" to discuss 
the present year ' s scien tific programs and to present plans for the 
following year . Each year we invite other GSC staff to attend, and 
this year John Fyles (Deputy Director General), Dave Forsyth 
(Lithosphere and Canadian Shield Division), George Cameron 
(Director General 's Office), Adrian Camfield (Planning Officer, 
DGO), and Bernie Pelletier (Terrain Sciences Division) attended . 

Bernie Pel l etier and Steve Blasco 

1 n the foreground, Mel Best 
Petroleum Geology Subdivision) 
Bell (old Head, ~PG) . 

(new Head, Eastern 
talking to Sebastian 

Adrian Camfield and George Cameron 

Gordon Fader, Russ Parrott, and Dave Heffler. 
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ISPG SUPPORT STAFF FIELD TRIP 

Two four let ter words might be used to describe, 
in a nutshel 1, the 1986 ISPG Support Staff Field 
Trip coal and cold . lt was hoped that by 
schedul ing the two and one half day trip a few 

weeks earl ier than usual, some late summer (or 

even lndian summer) weather might be enjoyed . No 
such luck. 

The bus left ISPG in wet snow just after lunch on 
Friday, 12 September . The first day was devoted to 
a bus window study of a geological cross-section 
of the Rocky Mountains . Travel I ing first west to 
Banff, and then north from Banff to Hinton via the 
I cefields Parkway and Jasper, we passed from the 
Foothi l ls Structural Subprovince, marked by 
low-angle folds that merge eastward wi th the 
undeformed strata of the Plains, into the thrust­
faulted strata of the Front Ranges Subprovince, 
and finally into the Eastern Main Ranges 
Subprovince, characterized by castel lated peaks, 
relatively flat-lying beds, and broad, open folds. 
After one stop at the Columbia lce r'ields, we 
pressed on to Hinton, where we spent our first 
night. (Il should be noted that in case any reader 
finds himself for some reason in Hinton, tne food 
at the Greentree Motor Inn is definitely on a par 
with any first class, city restaurant.) 

Day 2 dawned grey and cold, 
to greyer, colder and wet. 

but quickly changed 

Our fi rst stop was at an outcrop of the Entrance 
Conglomerate, a pebble conglomerate of Tertiary 
age. Deformed pebbles and intersti liai cernent 
resulting from tectonism characterize this 
conglomerate. 

The main stop of the day was at the Cardina l 
River Coals Limited open-pit mine near Luscar. We 
first listened to a brief talk on the mine's history 
and operation, given by Fred Munn, the Senior 
ëngineer . Then, outfitted with hardhats, we were 
taken on a tour of the mine . 
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The highly contorted anticl ines and syncl ines, 
typical of the strata at the mine, showed up very 
clearly, contrasting with the snow . The seam being 
mined is known local ly as the Jewel Seam, and 
occurs in the Gates Formation of the Lower 
Cretaceous Luscar Group. This seam normally 
measures 11 to 12 m thick stratigraphically, but is 
thickened to as much as 60 m in the fold axes . 1 t 
is this thicknening that makes the Cardinal River 
mine cconomic. 

After a tour of the pi t, we were al lowed to 
examine some of the M-100 Lectra Haul trucks not 
in use at the time . These 100 ton trucks are truly 
gigantic, and even the most nonchalant among us 
was suitably impressed . 

After a cold lunch (in ail respects), we wended 
our way southeast, stopping to admire the burning 
coal seam at Coalspur (some hardy souls scrambled 
up the roadcut to where smoke bi I lowed out of the 
ground in the hope of gett i ng warm). We coll ected 
fossil plants in the rain from the Mynheer Coal 
Seam of the Tertiary Coalspur Formation on 
Blackstone River, and viewed the spectacular 
canyon at Crescent Falls. We arrived wet, tired, 
but undaunted at Nordegg, where we spent our 
second night. 

Throughout day 3 of the field trip, we 
concentrated on structure, more specifically on the 
plastic deformation of Mesozoic strata resulting 
from the Larami de Orogeny. 

The highl ight of the trip (at least for some), was 
the Cripple Creek Crossing. According to our 
intrepid guide, two crossings in ankle-deep water 
would see us to our destination. Aftcr an 
hour-long hike that included six crossings in 
ice-cold water that in some places flowed over our 
knees, and a trek through a never-ending swamp 
in which we sank to our thighs in muskeg ("note 
the modern-da y pea t-formi ng process goi ng on 
here!"), we were treated to the sight of a 
positively delightful drag fold in the Gates 

Contorted syncline, 

Cardinal River Coals 



Trudging back to the bus, Cardinal River Coals 

Formation of the Lower Cretaceous Luscar Group. 
Needless to say, those who participated in this 
exerci se fel t the camaraderie of surv i vors upon 
returning to the bus . 

Sorne of the most spectacular geological scenery in 
Canada is found in the Ram River area of Alberta. 
'Ne first visited a locality known as the Devil's 
Porridge, a 100 m cl iff of h i ghly contorted 
i nterbedded sandstones and si I tstones of the 
Nikanassin Formation . After lunching at the Ram 
River recreational area, we walked down to the 
Falls. Here, the river plunges over the resistant 
sandstones and si I tstones of the Cardi um Formation 
in the west flank of a sma l 1, overturned antic l ine. 
Our enjoyment of this magnificent scenery was 
highlighted by the fact that for the brief two 
hours we were there, the sky cleared and the sun 
shone - a fitting end to our trip. ln spite of the 
four I et ter words, or perhaps because of them, a 
good time was had by al 1. 

Jo MacGillivray 

WESTERN CANADA COAL GEOSCI ENCE FORUM 

About 150 geoscientists from across Canada 
attended the Western Canada Geoscience Forum, 
17- 19 November 1986, in Ca l gary . The Forum, 
hosted by the GSC in conjunct i on with the Alberta 
Geological Survey and British Columbia Geologica l 
Survey Branch, he l ped to promote the transfer of 
GSC-developed technologies to an audience from 
federal and provincia l government agencies, coa l 
exchange of information re l evant to the 
exploration, evaluation, development and 
uti I ization of western Canadian coals. 

The Forum, under the General Chairmanship of 
Grant Smith (ISPG Coal Geology Subdivision), 
included opening remarks from senior officiais 
representing the GSC/ I SPG (W.W . Nassichuk, 
Director ISPG), Alberta Research Counci l 
(R . W. Stewart, President), British Columbia 
Geological Survey Branch (V .A . Preto, Manager of 
Appl ied Programs), and T he Coa l Association of 
Canada (P.C. Roxburgh, Chairman R&D Committee). 

A few key exponents of ISPG Coal Program: 
(L to R) Art Sweet, Tom Jerzykiewicz and 
Don Norris. 

Social events included a wine and cheese 
"icebreaker" and a banquet. An entertaining and 
informative perspective of "The Great Canadian 
Coal and Coke Boom: 1898-1918", by Doug 
MacFarlane, was the highlight of the banquet. 

National coal studies being conducted at ISPG 
continue GSC's long and venerable tradition in 
coal geoscience which began in 1842 . ISPG's Coal 
Geology Subdivision comprises ten scientists, three 
support staff and one computer programmer. 
Research is conducted in geology of coal, organic 
petrology, and resource evaluation . Wor l d class 
capabilities have been developed to assist policy 
makers and planners in both the public and 
priva te sec tors. Resu l ts from the coal studies 
consti tute the National Coa l I nventory. 

Although Canada has a l arge inventory of coa l 
resources, deposits are widely distr i buted within 
various geological environments. Composition and 
properties of the coa l s are diverse. Through its 
program of coal research, the GSC is playing a 
ma j or ro l e in assisting the effective development 
and management of the nation's coals in an 
increas i ng l y competitive international coal 
marketplace. T he Western Canada Coa l Geoscience 
Forum resulted in a higher level of recognition of 
the integr i ty of the Coal Program being conducted 
at I SPG . 

G . Grant Smith 

THE ISPG SOCIAL CALENDAR 

A revitalized ISPG social c l ub took on an ambitious 
schedule this year with very positive results. 
Dubbed the " C l ub Fed", the four member Executive 
and 6 member Committee have orchestrated severa l 
memorable social events and is currently working 
on a roster of new ones. 
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1 SPG Stampede breakfast 

Owen Hughes (Terrain Sciences Division, at ISPG) 

Under a cloud l ess, c l ear b l ue sky, lnstitute 
revelers enjoyed a Stampede breakfast on July 7th . 
A I ine-up of chefs served eggs, beans, pancakes, 
and sausages to a crowd of ISPG cowpokes . 
"Hi-octane" orange juice and coffee completed the 
menu. I l wasn't long before guitars were being 
s t rummed and the sounds of western medl ies fi I led 
the air . 

September was a busy month for social activity as 
wel 1. A golf tournament was held on the 9th and a 
fall barbecue was organized. Field trips for 
scientific and support staff were also p l anned. 
Unfortunatel y, the wea ther was not so fi ne on the 
evening of September 4th when I SPG staff and their 
fami I ies came to enjoy a steak cook-out that had 
to be held indoors because of an untimely 
downpour. Spirits were not dampened, however . 
Again, the excellent cooking skills of Club Fed 
vo l unteers contributed to a very enjoyab l e evening 
of good times and good friends . 

Upcoming events planned for the latter part of 1986 
include an evening at the thea t re, a Christmas 
party, a ski trip and the club's second vol l eyball 
season . 
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3rd INT ERNATIONAL CONFERENCE ON GEOSCIENCE 
INFORMATION 

Il is June 1st and winter had arrived in Adelaide, 
South Australia; a group of geoscientists and 
information scientists have congregated here to 
di scuss issues of concern . The conference, hosted 
by the Austral ian Mi nera l Foundation and 
sponsored by major geosci ence organ i za t ions 
throughout the world, focused on five broad 
themes: geoscience data and information (natt;re, 
contrai and standardization), database creation 
and applications, information services (systems, 
products, evaluation), cartographie information, 
and expert and integrated systems and the future . 

The GSC was represented by two members. Ray 
Price gave the keynote address "Geoscience 
1 nformation A Framework for Formulating and 
1 mp l ementing Pol ici es on Resource Development". 
Annette Bourgeois represented both the GSC Library 
as a major organization in the geoscience 
information network, and the Geoscience I nformat i on 
Society, one of the co-sponsors of the conference. 

Canada has agreed to The Geological Survey of 
host the 4th International 
Information in 1990, and 
mandate to increase the 
wor l d countries who stand 

Conference on Geosci ence 
has been given as its 
participation of third 

from the exchange of 
development of information 
geoscience communi ty. 

Annette Bourgeois 

25 YEAR AWARDS 

to benefi t enormousl y 
knowledge and the 
networks within the 

ln September, p l aques signed by the Prime Minister 
and commemorating 25 years of public service were 
presented by Director General R . A . Price and 
Assistant Oeputy Minister W. W. Hutchison to two 
ISPG scientists . 

Following his graduation from Princeton University 
with a doctorale i n Geo l ogy i n 196 1 , Wayne Bamber 
began a career that would see him carry out 
detai led Carboniferous and Permian stratigraphie 
coral studies for some 25 years . The first years, 
beginning in 1961, were spent at GSC headquarters 
in Ottawa; in 1967, Bamber joined the Paleontology 
Subdivision i n Calgary , where he continues his 
research t oday . 

Hans Trettin was also presented with a 
commemorative p l aque in September . Hans earned 
his doctorale in Geology from the University of 
British Columbia in 1960 . He began working for the 
Geologica l Survey of Canada (Ottawa) i n 1961 and 
moved to Calgary in 1962 . During his 25 years of 
service, Trettin has focused his research on the 
stratigraphy, tectonics, regional mapping, and 
volcanics of Lower Paleozoic strata of the Arctic, 
covering an area from the Fox Basin to northern 
E l lesmere and Axel Heiberg islands . 



ATLANTIC GEOSCI E NCE SOCI ETY VIDEO PROJECT 

After more than two years of blood, sweat and 
tears, the AGS Video Project moved into a new 
phase on 7 Apri 1. Shel I Canada Ltd . presented the 
Society wi th a grant for $50 000 to support 
production of "The Appalachian Story", the first 
program in the four-part series on the geology of 
Atlantic Canada . The society has appointed Bi 11 
Skerrett of Dartmouth-based Skerrett Communications 
Ltd. as producer/ di rector of the program . At 
almost the same time, Mr. Skerrett was awarded a 
con tract by Energy, Mines and Resources Canada to 
produce the second program in the AGS series 
provisionally entitled "The Minerai Wealth of 
Atlantic Canada" . This funding, to the tune of 
$90 000, is provided under the Federal-Provincial 
Minerai Deve l opment Agreements with Nova Scotia 
and New Brunswick . 

With taping of the two programs planned for this 
summer, a phase of feverish planning is already 
underway. Teams of government, university and 
industry geoscientists from the Atlantic area are 
being pulled together to provide the technical 
expertise for the programs. Seri pts are expected to 
be ready by late Ju l y to allow taping in August 
and early September . Localities in Nova Scotia, 
New Brunswick and Newfoundland wil l be evaluated 
and shooting is anticipated in al 1 three provinces . 

The outdoor shooting wi 11 be complemented by 
studio work and graphies. Al 1 photography wi 11 be 
comp I eted on broadcast-qua 1 i ty Betacam hi gh-speed 
v i deotape. Editing, m1x 1ng and final product i on 
are anticipated to be complete before the end of 
the year. CBC has agreed to consider the programs 
for broadcast on local and possibly national TV . 
The programs wi ll a l so be available for schoo l s, 
universities a n d persona l use throu gh AGS and 
EMR . 

Two o t her programs are planned for the series, 
"Offshor e Oil and Gas" and " T he lce Ages" . She ll 
has a l so provided a $5 000 s t art-up grant for the 
"Offshore Oil and Gas " program . T hese productions 
are p l anned for 1987, but major funding stil l has 
to be r ea 1 i zed. 

Chari ie Bruce of She l 1 Canada 
Sampson of Energy, Mines and 
played major raies in bringing 
production stage . 

Ltd . and Edward 
Resources Canada 

this project to the 

Phi I Hi 11, Atlantic Geoscience Centre, is 
Chairman of the AGS Video Committee. 

EARTHQUAKES IN THE OTTAWA AREA 

A number of earthquakes have affected the Ottawa 
area during it's history . This includes tremors 
tha t originated in the immediate area of Ottawa 
and some others, larger ones, that originated at 
greater distance from the Capital. The strength of 
an earthquake' s tremor i s governed by a 
combination of the earthquake's magnitude and the 
distance from the epicentre . The Canadian 
c.arthquake Data File, maintained by the 
Geophysics Division, Geological Survey of Canada, 
is a list showing the date and time of each 
tremor, the co-ordinates of the epicentre, the 
magnitude, and the focal depth of the earthquakes. 

On 11 October 1983, for example, a magnitude 4 . 1 
earthquake occurred which was l ocated in the 
North Gower-Manotick area, about 21 km sou th of 
Ottawa and it was strongly felt throughout the 
city. As well there is the 5 September 1944 
magnitude 5 . 6 earthquake which was located near 
Cornwall and caused a tremendous amount of 
property damage in that city . l ts tremor was also 
strongly felt in Ottawa, although it did not cause 
any damage . Similari l y, the magnitude 6.3 
earthquake on 1 November 1935 caused much 
property damage in the North Bay area and was 
strongly felt in Ottawa . Ottawa's most violent 
earthquake was the magnitude 5.0 tremor of 
12 July 1861 , which, because of its l arger 
magnitude and relative closeness to the city, was 
strong enough to topp I e man y chi mneys in the ci ty . 

T he earthquake activity around Ottawa is part of 
a broad reg ion of sporadic earthquake activi ty 
across eastern Canada. Although this activity is 
Jess frequent than in other areas of the world, 
1 arge, damagi ng earthquakes s t i 11 do occur from 
t i me to t i me . A i l earthquake act i vity in Canada is 
monitored by the Geophysics Division of t he 
Geologica l Survey who maintain extensive data fi l es 
on past and present activity and col l ected detai l ed 
informa ti on from t he pub l ic for any tremors wide l y 
felt. T he Div i sion is responsib l e for defining the 
seismic zoning provisions within the National 
Build i ng Code of Canada which form the basis for 
safe, earthquake-resistant design of bui l dings 
a cross Canada . 

M . J. Berry 
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ANALYTICAL CHEMISTS SYMPOSIUM 

Gwendy Hall, Minerai Resources Division, presented 
some of the research carried out at the GSC on 
ICP-MS (inductively-coupled plasma mass 
spectrometry!) to an audience of analytical 
chemists in Bristol, England at the 3rd Biennial 
National Symposium i n July . 

The week-1 ong conference was a rea I success, 
probab l y aided by the location of Bristol, in the 
heart of sherry (Bristol "Cream" and Bristol 
" Mi lk", on keg and drunk from huge " schooner" 
glasses) and eider (rough and smooth ! ) country . 
Conversation was never lacking, especia l ly during 
the evening gatherings at places like the Pump 
Rooms in Bath, the 18th century Sheldon Manor, 
the elegant Victorian Supper Rooms in Clifton . Such 
atmospheres proved very conduci ve to so l vi ng man y 
an ana l ytical prob l em ! 

Gwendy Ha l 1 

Grouped together for the photo are the "geological 
types" Gwendy Hall (kneeling), Doug Miles 
(British Geological Survey), Ni ck Wal sh (King's 
College, L ondon), Mike Ramsay and Mike Thomp son 
(Imperia! College, London), and Ken Jackson 
(University of Saskatchewan) who may be familiar 
to some GSC personnel. 

Sorne of the poster sessions at the January 
1987 GSC Current Activities Forum in Ottawa. 
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BB-0 TIME DURING WINTERLUDE 

" The Weekend Chef" won third prize, in the Public 
category, of Winterlude snow sculpture con test. 

The deta i I ed work of art took over 
and thirty five hours to compl ete . 
scu I pt ure was made by six members of 
cartograp hy section. 

one hundred 
The snow 

the Ottawa 

Sculpture club members in front of their prized 
possession: Michel Sigouin, Peter Corrigan, Louis 
Renaud, Mario Hu don, Ed Bélec and Mario Méthot. 

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 Geological 
Information Division 

Editor / W.C. Morgan 

French Edi tor / [ .E. Vincent 

Editorial Advisors / 

R.G . Blacl<adar M.J. Copeland 
P.J . Griffin 

Layout / J. Clarke 

Word Process in g / J. Caron 

Because Geogram is an informai branch newsletter 
it should not be quoted or cited as a publication. 
Geogram is nol available for distribution outside 
the Geological Survey of Canada. 
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