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CON 

GSC founder named most infiuential 
Canadian scientist in history 

MACLEAt'-.f'S MAGAZINE, IN THEIR CANADA DAY EDITION listing 

the 1 OO most important Canadians in histo1y, ranked 

Sir William Logan first among scientists 

and sixth overall. His accomplishments 

and achievements we1·e desffibed in a 

two-page sp1·ead. Media interest in the 

List was strong, and Logan was discussed 

on many national shows. This was a 

particularly fitting and timely t1·ibute, 

as Ap1·il 20, 1998 marked the 

200th anniversa1y of Logan 's birth. 

Visit GSC's Logan website at 

http:llwww.nrcan.ge.calgscllogan/. 

SIR WILLIAM LOGAN " •• • WAS ONE OF THE COUNTRY'S 

GREATEST SCIENTISTS AND A MAN WHOSE IMPRINT 

REMAINS ON THE LAND." 



MESSAGE FROM THE MINISTER 

,\1QRE THfu""' A CENTURY Ai"'-TD A HALF 
AGO, the pioneering scientists of the 
Geologica l Survey of Canada (GSC) were 
among the first to chart the frontiers of Canada. 
In 1842, they set out to map and eva lua te the 

minerai riches of a vast wil<lerness . They uncovered valuable information about natural resources, 
topography, geology, flora, fauna and the people who inhabited the land . 

That pioneering spirit and quest for knowledge is still the foundation for GSC's work. Its role is 
unique in the exploration and economic development of Canada. The GSC is also an internationally 
respccted leader in the science and research that helps us understand Canada's landmass . 

GSC's innovativc thinking has becn instrumental in developing technologies that allow us to "see" into 
the depths of the Earth and the oceans. Because of the efforts of GSC researchers, Canadians are better 
prepared for natural disasters, such as earthquakes, landslides and volcanoes, and urban planning and 
building practiccs haYc been improved. GSC's work is also providing us with the tools we need to tack­
le environmental concerns and to address pressing environmental issues such as cl ima te change. 

GSC's vita l geoscientific expertise hclps Canadians make wise and effective decisions about sustainable 
development, \1 hi ch is the ker to a chie\ ing both our economic and em·ironmental goals. If Canada is 
to become the world's smartest natural resources de\·eloper, user and exporter in the next millennium -
the most high-tech , the most enYironmentally friendly and socially responsible, the most productive 
and competitive - GSC capabilities, experiencc and leadership will be increasingly important. And the 
GSC is transforming the critical challenges facing Canada 's na tu rai resources sector into opportunities 
for growth, jobs and global leadership. 

The pages that follo\1 highlight the la test achie\·ements of the men and women of the GSC and the 
miles ton es they have reached. \ \ 'ith its history of discO\·ery and its philosoph~· of effectively using cutting­
edge and innO\«Jti\·e technology, I am confident that the GSC will continue building on its tradition of 
exce ll ence into the 21 st century. I am equally confident that it will continue to serve Canadia ns well 
and help to create a better funire for our country. 

TH E HONOUR A BL E RALP H GOODALE 

.Hi11istff o( \'11t11ml Rcso 11rffs C11111d11 
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INTRODUCTION 

IT ISA GREAT PLEASURE TO INTRODUCE 
another Annual Review of the achievements of 
the Geological Survey of Canada. As in past 
years the GSC has a number of major success 
staries of which I am proud. Many of these 

show the considerable benefits that corne from addressing Canada's geoscience needs in collaboration 
with the provinces, territories, universities and industry. 

One of the highlights of the past year was an independent review that showed that the joint GSC-New 
Brunswick $6.5M Bathurst EXTECH project will stimula te incremental expenditures by industry of 
between $2-+M and $45M. By the end of the project the Bathurst Mining Camp will have one the most 
comprehensive public geoscience data bases in the world. Also in the field of minerai exploration, work 
by the GSC in collaboration with Manitoba, Falconbridge and INCO has triggered new exploration 
permitting of over 50,000 hectares in the Thompson Nickel Belt. 

One of the strengths of the GSC is the range of expertise and knowledge that it can provide to its 
clients. As an example, this year has seen an expansion of its work in hydrogeology and groundwater. 
The successful parmership with local communities created through the Oak Ridges Moraine aquifer 
mapping project north of Toronto is being repeated in new projects in the Prairies and around 
\Vinnipeg, Montreal and Québec City. 

Direct outreach to the public, to develop an understanding of the role of earth processes and how they 
affect our daily lives, also scored a continued success with the Geoscape and GeoMap Vancouver initiatives. 
These colourful posters with accompan)~ng online materials are leading to collaborative community 
Geoscapes for nine other areas and cities across Canada. 

Finally I want to highlight the role of the GSC in the creation of the Canadian Geoscience Knowledge 
Network. This partnership with provincial and territorial geoscience agencies will put geoscience 
knowledge about Canada's landmass and offshore online to the world . In 1998-1999, GSC's component 
of the Network, ResSources GSC, supported 14 diverse demonstration projccts including digital 
libraries, map databases and a virtual classroom resource centre. 

l have mentioned just a few of this year's major successes. I encourage you to read this Annual Re\·iew 
and, if any item is of particular interest, to contact the GSC through the offices listed on the back 
CO\'er or go to the GSC \\'ebsite for more information. ,\laling our knowledgc a\'ailable to you is 

~~-JJ 
MARC DENIS EVE R E L L 

. l.1'.l·ist11111 Dcp111y .\ li11istc1; F.'11r1h Sâc11n·s 
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ON APRIL 1 , 1999, CANADA 

CELEBRATED THE CREATION OF 

NUNAVUT. BEHIND THE SCENES, 

AN IMMENSE EFFORT HAS BEEN 

DEVOTED TO BUILDING THE 

INFRASTRUCTURE NEEDED 

TO GOVERN THIS VAST NEW 

TERRITORY AND MANAGE ITS RICH 

RESOURCES. THE GSC IS PROUD 

TO HAVE BEEN PART OF THIS 

EFFORT, WORKING CLOSELY WITH 

NUNAVUT OFFICIALS, REPRESEN· 

TATIVES OF THE DEPARTMENT 

OF INDIAN AND NORTHERN 

AFFAIRS (DIAND) , AND NUNAVUT 

TUNNGAVIK INC. , TO PUT IN 

PLACE THE CANADA·NUNAVUT 

GEOSCIENCE OFFICE. 

THE GSC HAS A LONG TRADITION 

OF STUDYING CANADA'S NORTH -

MAPPING THE GEOLOGY OF THE 

LAND AND OFFSHORE, EVALUAT­

ING THE RESOURCE POTENTIAL, 

AND EXAMINING THE ENVIRON• 

MENT. GSC'S ONGOING RESEARCH , 

CARRIED OUT IN CONJUNCTION 

WITH OTHER GOVERNMENT 

AGENCIES, UNIVERSITIES AND 

PRIVATE SECTOR PARTNERS, 

HELPS DIRECT THE EFFORTS OF 

EXPLORATION COMPANIES AND 

PROVIDES THE INFORMATION 

NECESSARY FOR SUSTAINABLE 

DEVELOPMENT OF THE SENSITIVE 

NORTHERN ENVIRONMENT. 

FOCUS ON ----------NU NA VU T 
BUILDING THE GEOSCIENCE INFRASTRUCTURE 

FRAMEWORK FOR 

GEOSC I ENCE COOPERAT ION 

Successful negotiations to develop 

the framework for Nunavut geoscience 

cooperation were carried out by 

officiais from GNWT-Nunavut, DIAND, 

GSC and Nunavut Tunngavik \ne. 

Planning focused on establishing a 

Canada-Nunavut Geoscience Office 

and crafting the agreement to govern 

coordinated geoscience program 

delivery. Guiding principles are firmly 

grounded on respect for Nunavut's 

land claim agreement and language 

policy. The Nunavut Geoscience 

Accord should be ready for signing 

in late 1999. 

THE CANADA-NUNAVU T 

G EOSCIEN C E OFFICE 

The Canada-Nunavut Geoscience 

Office, a partnership initiative 

co-managed by GSC, the Nunavut 

Department of Sustainab\e 

Development and DIAND, is sched­

u\ed to open in lqaluit in the summer 

of 1999. lts mandate will be to 

provide "one window" access for 

Nunavut to that information and 

expertise in support of sustainable 

development, geoscience capacity 

building , education and training , and 

awareness and outreach. lntegrating 

traditional knowledge with geoscience 

activities will be an ongoing activity. 
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MAKING THE RIGHT 

CONNECTIONS 

Throughout the year, the GSC forged 

links with Nunavut agencies. GSC 

staff participated in the Nunavut 

Planning Commission's South Baffin 

Land-Use Planning Workshop in 

lqaluit in October. This was the third 

in a series of meetings with community 

leaders, representatives of Inuit 

organizations, and government repre­

sentatives. Information contributed 

by the GSC on the geo\ogy and minerai 

potential of Baffin Island will assist 

planning activities and subsequent 

environmental monitoring . Workshop 

participants commented on the 

positive economic impacts of GSC's 

recently released maps of the 

bedrock geology of the lqaluit­

Kimmirut area, inquired about the 

growing level of minerai exploration 

industry interest in the North Baffin 

region, and requested information on 

the potential of discovery of additional 

carving stone reserves. 



DI G ITA L DATA E XCH ANGE 

New connections between GSC and 

key Nunavut stakeholders have laid 

the groundwork for the exchange of 
digital geoscience information. An 

excellent program was forged with 

Nunavut Tunngavik lnc., which is 

developing a geographic information 

system and views geoscience knowl­

edge provided by the GSC and ils 
partners as an essential component 

of their project Their interest in work­

ing with the GSC is an important 

step in building consensus towards 

the establishment of a Northern 
Geoscience Knowledge Network. 

N EW GSC MAPS LE A D TO 

C ARV IN G STO N E DIS COVER I ES 

Carving stone and industrial rock 

sites were discovered in southern 

Baffin Island using new GSC maps. 

The discoveries stemmed from a joint 

initiative involving the Kimmirut town 

council and the lqaluit-based 
Oiqiktaaluk Corporation. Of particular 

note was the discovery of an attractive 

marble. This is being assessed for 

iewellery and carving potential , and 

40 tonnes of it have been shipped to 

New Brunswick for product testing 
and marketing. lt is also being 

considered for use in the construction 

of the new Nunavut Legislative 
Building in lqalu1t. The accuracy 

and level of detail shown on 
the GSC maps is credited for 
the discoveries. 

BAFF I N IS LA N D 

PARTNERS HI P S DE L IVER 

Twelve months alter the start-up of 

the North Baffin/Melville Peninsula 

Geoscience Knowledge Base compi­

lation, final products were released. 

Partners included GSC, GNWT, 

Qikiqtaaluk Corp., and DIAND. Their 

ob1ect1ve was to pull together the 

geoscience base needed to help 

stimulate minerai exploration invest­

ment in Nunavut, while at the same 

lime facilitating geoscience capacity 

building in northern communities. 

Products include maps of bedrock 
and surficial geology, geochemistry, 

minerai occurrences and metallo­

genic domains, a CD-ROM of the 

entire compilation, and a report. 

Another joint multidisciplinary project, 
the Central Baffin Project, involving 

the same partners, was undertaken 

to provide geoscience information for 

resource assessment. Field work was 

conducted in the Longstaff Bluff area 

covering several research disciplines: 

geochemistry, remote sensing , 

Ouaternary geology, metallogeny, 

and geochronology. Products and 

reports sparked much interest from 

minerai exploration companies. 

"MINERAL EXPLORATION AND DEVELOPMENT 

IS THE NUMBER ONE OPPORTUNITY FOR 

ECONOMIC DEVELOPMENT IN NUNAVUT. " 

W.1yne Johnwr. Nunavut T1.1rmqav1k //le 
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GEO 
SURVEYS 

A COMPREHENSIVE NATIONAL GEOSCIENCE KNOWLEDGE FRAMEWORK 

FOR CANADA FORMS THE BASIS FOR SUSTAINABLE DEVELOPMENT OF CANADA'S MINERAL, ENERGY, WATER 

AND OTHER RESOURCES, LAND-USE DECISION MAKING, AND PUBLIC HEALTH AND SAFETY PLANNING LINKED 

TO NATURAL HAZARDS. GSC'S NATIONAL GEOSCIENCE MAPPING PROGRAM (NATMAP), A PARTNERSHIP WITH 

PROVINCIAL AND TERRITORIAL AGENCIES, IS ONE OF THE KEY MECHANISMS FOR DELIVERY OF THIS WORK. 

Alberta Lithoprobe 
nears completion 

The Alberta Basement Transect is 
well ahead of schedule for completion, 
with special issues of the Bulletin of 
Ca11adia11 Petroleurn Geology and the 
Crmadian Journal of Eanh Sciences 
planned to present results . Regional­
scale cross sections of the Alberta 
sedimentary basin will be released as 
GSC open files, representing the first 
such public dornain data sets in western 
Canada. One focus has been an 
overview of crustal evolution in 
the Alberta Basin and the setting 
of the recent Alberta diamond plays. 
Publication of a paper in Scimce on 
the electrical structure of the mantle 
in Alberta, showed important differ­
ences between potentially diamondif­
erous mande in northern Alberta and 
areas to the south. The project also 
addressed issues of continental 
evolution and the effects of basement 
structure on the e\'olution of a 
sedimentary basin. The reactivation 
of these old structures during 
younger scdimentation and petroleum 
migTation, particularly in southwestern 
Alberta, is an area of contro1·ersy 
and ongoing rcsearch for the 
petroleum industff. 0 

Electromagnetic survey 
on ice road 

The GSC, in partnership with 
Lithoprobe, conducted an innovative 
three-week electromagnetic survey 
in an old portion of the Precarnbrian 
Shield. The survey, a long the 600 km 
ice road between Yellowknife and the 
Lupin Mine, used sensors lowered 
through the ice to the lake bottom 
to measure the electromagnetic field 
deep witl1in the Precambrian crust of 
the Slave Geological Province. The 
measurements provided an image 
of the tluckness of the cold, hard 
"lithosphere" above the warm, soft 
"astl1enosphere" on which the upper 
part of t11e Slave Province floats, 
providing essential information for 
diamond exploration. This project 
was a pilot for a more extensive 
survey conducted in early 1999 and a 
key component of a major geoscience 
transect from Yellowknife to tl1e 
Pacifie Ocean . The critical extension 
of the experiment across t11e diamon­
diferous Sla\'e Pro\'ince was made 
possible through partnering 11·it11 
industry and DIA.i"JD. 0 
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Western Superior 
Lithoprobe and NATMAP 

This prograrn integrates the NATMAP 
bedrock geoscience initiative in 
western Ontario-northeastern 
Manitoba with the Western Superior 
Lithoprobe transect and with ongoing 
work by tl1e two provincial surveys, 
the GSC and the Canadian ~ning 
Indusu-y Research Organization 
(CA.i\1.IRO). lts goal is to provide 
a comprehensive framework for the 
exposed and subsurface geology, earth 
structure and minerai potential (base 
and precious metals, diamonds) 
across an under-explored part of the 
richly endowed Superior Geological 
Province. Through mapping, 
geochronology and geochemistry, 
integrated with seismic control on t11e 
third dimension, the project is deYel­
oping new concepts to explain the 
formation of oceanic volcanic rocks 
(with high minerai potential) and 
older continental blocks. A major 
electromagnetic surYey conducted 
by the GSC in collaboration with 
Lithoprobe, the uni\·ersities of 
.\Ianitoba and Toronto led to a better 
understanding of the subcrustal 
lithosphere in north,1·estern Ontario. 0 



GSC in northern Quebec 

A diverse sui te of geoscience survey 
work is carried out by the G SC in 
northern Quebec, in collaboration 
with Quebec's lvlinistère des ressources 
naturelles under their Grand Nord 
initiative. During the year, GSC was 
invited to take part in the Lake Peters 
mapping project, with scientists 
providing fi eld mapping support 
and expertise in the petrogenesis 
of intrusive rocks. The GSC also 
contributed surficial geology expertise, 
conducting surveys of glacial flow 
indicators in several areas of northern 
Quebec. T hese have made it possible, 
for the first rime, to distinguish fl ow 
patterns associated with the most 
recent glaciation from those related 
to previous glaciations. Results of 
these projects will have strong appli­
cation to minerai exploration efforts 
in Q uebec's north. 0 

Mapping northeastern 
Ellesmere Island 

A mapping project, started this year, 
is the final leg in a long-term GSC 
program to complete mapping of the 
remote Parry Islands Fold Belt, which 
stretches from Prince Patrick Island 
in the western Arctic Islands to 
E llesmere Island. It will comprise 
three years of reconnaissance scale 
mapping (1:250,000) in the rugged 
northeastern regions of Ellesmere 
Island. Excellent weather conditions 
and logistics support from the Polar 
Continental Shelf Project allowed for 
a productive 1998 fie ld season that 
saw the completion of fie ld mapping 
for more than 60% of the total project 
area. T he project is a collaborative 
and jointly funded initiative of the 
GSC and the German geological 
survey (BG R). 0 

Lithoprobe: a model for geoscience research 

THIS SUCCESSFUL PARTh'ERSHIP PROG&l.H involving zmiversities, the 

Natural Sciences and Engineering Research Cozmcil, GSC, and min­

erai and energy exploration industries provides a major opportzmity fàr 

u11dertaki11g regional geophysical surveys to map the subsmface of the 

Canadian landmass, and to integrate results fro171 these studies with 

those of geological and geochemical studies. 

By the start of the new millenniznn, Lithoprobe will have 17!apped 

major segments across the Canadian landmass and offshore in three 

dimensions (swface, sub-swface) and through geological time, making 

fundamental breakthroughs in our zmderstanding of how the continent 

was assembled over the past four billion years. 

Lithoprobe's final phase, which started in 1998, is focused on study 

a1·eas in the Northwest Territories, Yukon and northern British 

Columbia (SNORCLE Transect), in western Ontm·io (Western 

Superior Transect), and on a pan-Lithoprobe synthesis of the 

nmltidisciplinmy 1·esults from ail ten Lithoprobe study areas. 

Collaboration with the minerai and energy exploration industries has 

resulted in significant technology transfe1: For example, 3-D seismic 

survey techniques in C1ystalline 1·ocks, developed by the GSC, have 

resulted in a tenfold increase in the effective depth of prospecting for 

minerais, reducing the need for many expemive test drillholes. 

Inteniational reviews of Lithoprobe have been consistent/y outstrmding. 

Scientists in Canada and abroad use Lithoprobe as a mode/ of a 

multidisciplina ry geoscieucr 

progmm built 011 stro11g 

govenn7!ent-univen·i~y 

collaboration and h<~hfr 

credible scimce. 

RON CLOWE S , D I RECTOR OF LITHO PROBE A N D A PRO FESSOR AT T H E 

UNI V E R S ITY OF BRIT I SH COLU M BIA, RECEIVED TH E OROER OF CAN A D A F ROM 

GOVERNOR G E NERA L , HIS EXCELLE NCY ROM É O LEBLAN C, O C T O B ER 2 2 , 1 998. 

THE AWARO UNOERS C ORES THE HIGH EST EEM I N W HICH BOTH D R. C L OWES' 

SCIENTIFIC LEAD E R S H I P A ND TH E LITHOPRO BE PARTN ERSHI P ARE H ELD 

WITHIN CANADA. 
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GEOSCIENCE SURVEYS 

Extension of the 
GSC-INRS agreement 

o.v .VOVE.HEER 12, 1998, THE AGREEA1ENT bet7.veen the 

Institut national de la recherche scientifique (TNRS) 

and the GSC establishing the Québec Geoscience Centre 

(QGC) was renewed for a five-year period. Aicha Achab, 

QGC Director, Marc D enis Everell, Assistant Depu-ty 

Minister, Barth Sciences Sector, and Pierre Lapointe, 

INRS Director General signed the agreement. 
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Polar Margin 
Aeromagnetic Program 

Canada (National Research Council, 
GSC, National Defence), Germany 
and Denmark continued acquisition 
and interpretation of aeromagnetic 
and gravity data in the Lincoln Sea in 
Canada 's Arctic. The project is con­
tributing to the understanding of the 
complex crustal structure and tectonic 
history between Greenland and 
Ellesmere Island. This fundamental 
characterization of the continental 
margin will be directly applicable to 
the assessment of sovereignty issues 
under the proposed United arions' 
Convention on the Law of the Sea. 
The work also contributes to assessing 
the region's oil and gas potential, and, 
through linking ocean circulation 
models with paleocontinental 
reconstruction, is improving the 
understanding of the role of the 
Arctic region in climate change. 0 



FOCUS ON 

SEEKING FUTURE OPPORTUNI TIES 

FOR CANADA' S MINING CAMPS 

"IF THIS WAS A "REPORT CARO", THE PROGRAM RATES FROM AN A- TO A+ 

IN ALL AREAS, AND EXTECH-11 IS A VERY EFFECTIVE PROGRAM. OF THE NINE 

SIMILAR OPINION SURVEYS THE AUTHOR HAS CONbUCTED DURING THE PAST 

SEVEN YEARS, THE EXTECH-11 RATING IS THE HIGHEST HE HAS SEEN." 

0 1\1. Frasé r Servias tnc af'a Three-0 Gt:oConsultdr ts Ltd. 
l'\n Impact Assessmnnt of E'-<TECH-11 lanu.1ry. 1999 

The final year of field work on the 

joint GSC-New Brunswick Bathurst 

EXTECH-11 project was completed. 

With the objective of generating new 

knowledge to address declining base 

metal reserves, the project has deliv­

ered new geophysical, geological 

and geochemical data for exploration 

in the Bathurst mining camp and 

similar geological environments 

elsewhere in Canada. An external 

evaluation of the impact and 

effectiveness of the project 

rated it very highly. 

EXTECH-11 resulted in an increase 

in exploration expenditures in the 
Bathurst area of $2 - 3 million per 

year over the life of the project, and 

this level is expected to continue for 

the next decade. Thus, the combined 

expenditure of $6.5 million by the 

federal and provincial governments 

wi ll stimulate incremental expenditures 

of $24 - 45 million by industry. 

Formai publication in the coming year 

of a compendium of scientific results, 

updated geological maps and a geo­

physical atlas, as well as an interactive 

web site and workshops, will further 

transfer the new information and 

technological advances. 

At the end of the EXTECH-11 project, 

the Bathurst mining camp will have 

the most comprehensive, publicly 

accessible geoscience database of 

any mining camp in the world. This 

knowledge infrastructure will support 

exploration for many years to corne, 

and greatly increase the probability 

of discovery of new base 

metal reserves. 

For more mforf'1at1or>, v1sit 

HTTP://EXTECH2.GSC.NRCAN.GC.CA/ 
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FOCUS ON 

· .. NATMAP 
CANADA'S NATIONAL GEOSCIENCE MAPPING PROGRAM 

NATMAP IS DESIGNED TO 

INCREASE THE LEVEL AND QUALITY 

OF GEOSCIENTIFIC MAPPING OF 

CANADA. NATMAP PROJECTS PULL 

TOGETHER TEAMS OF PROVINCIAL, 

TERRITORIAL, UNIVERSITY, INDUSTRY 

AND GSC RESEARCHERS. THEY 

HAVE BEEN AN OUTSTANDING 

SUCCESS IN TERMS OF SCIENTIFIC 

RESULTS, INNOVATION , IMPACT ON 

CANADIAN INDUSTRY, AND THE 

TRAINING AND DEVELOPMENT 

OF CANADI AN SCIENTISTS. 

NATMAP MILESTONES 

FOR THE YEAR WERE: 

NEC HAKO WINDS UP 

This project in the resource-rich, 

under-explored Nechako Plateau 

area of central British Columbia was 

completed on time, with1n budget 

and with significant new geoscience 

contributions. The team comprised 

over 50 scientists from the GSC, B.C. 

Geological Survey B.C. Forest 

Service, universities. and mining and 

exploration companies. Results of 

bedrock and surfic1al mapping have 

been enhanced by integration with 

many site- and area-specific studies 

ranging from metallic and industrial 

minerai deposits to digital spatial 

modeling . ln addition to maps and 

reports, all data wlll be available 

in computer-accessible, GIS­

compatible format on CD-ROM 

disks and through the Internet 

www.ei.gov.bc.ca/- natmap/. 

EASTERN CORDILLERA 

Twelve new surficial geology maps of 
the Foothills between Calgary and the 

U.S. border were released . completing 

the surficial geology component of 

this project. The maps will aid regional 
planners in resolving issues arising 

from competing demands for oil 

and gas development, agricultural , 

forestry, and watershed land uses. 

They also define natural hazards to 

f 0 

be avoided in 1ndustnal, residential 
and recreational development. 

Cosmogenic dating (the use of cosmic 

ray exposure to date rocks and sedi­

ments) was used successfully in this 

project. This work laid to rest the 

hypothesis of an ice-free corridor 

along the eastern Alberta Foothills 

as a route south for the first peoples 
of North America during the climax 

of the last ice age. 

W ESTERN CHURCHILL 

This partnership involving the GSC, 

GNWT and DIAND was initiated in 

1997 to provide a comprehensive 

geoscience knowledge base for 

Nunavut's Kivalliq region, an area with 

gold, base-metal and carving-stone 

potential. Results to date have been 

impressive. New geochronological 

data has led to improved understand­

ing of areas that are suitable targets 

for minerai exploration. New metallo­

genic studies suggest significant 

potential for discovery of porphyry 

deposits in the Kaminak and 

Woodburn greenstone belts. Regional 

ice-flow indicator mapping and 
detailed surficial geology studies in 

highly prospective areas have provided 

a geological framework for using 

surficial sediment as a prospecting 

tool. The project has attracted strong 
industry support, in particular through 

an innovative field workshop in 

isolated tundra conditions. 



CE NTRAL FORELA ND 

This proiect is mapping an economic­

ally important area in the foothills of 

northeastern British Columbia. During 

1998, the first year of research 

involved a large contingent of up to 

45 geologists from the GSC, industry, 

universities and the B.C. Geological 

Survey working from a field camp 

north of Fort St. John. By year-end, 

the project released live 1 :50,000 

scale geological maps. 

WINN I PEG REGION 

The GSC and Manitoba Geological 

Services Branch are cooperating to 

complete geological mapping of the 

Winnipeg region, extending work 

from the earl ier Prairies NATMAP 

project to the north and west of the 

city New surficial geology maps will 

clarify the glacial history of the area, 

define aggregate resources, better 

define the geological factors that 

influence shoreline erosion of Lake 

Winnipeg, and facilitate minerai 

exploration. Eight maps are in prepa­

ration, and work during the 1999 field 

season is coordinated with major 

GSC research programs on hydro­

geology, Red River flooding and 

Lake Winnipeg shoreline erosion. 

NEW PRO J E C T S 

Ancient Pacifie Margin Two years of 

planning and building partnerships 

went into developing this project. lts 

investigations along the western edge 

of Canada from Washington State to 

Alaska will locus on the ancient plate 

margin (more than 400 million years 

old) that provides a fertile setting for 

various types of minerai deposits, 

particularly Volcanogenic Massive 

Sulphide (VMS), sedimentary exhalative 

sulphide (SEDEX) and gold deposits. 

GSC's research partners are the 

B.C. Geological Survey and Yukon 

Geology Program. 

Appalachian and Fore/and Platform 

Funding of this new five-year project 

puts in place the first building block 

for the col laborative, multidisciplinary, 

multi-agency endeavour "Geological 

Bridges of Eastern Canada". lt will 

be led by the GSC and the geological 

surveys of New Brunswick and 

Newfoundland, with endorsement 

from the Ouebec geological survey. 

The project wil l traverse segments 

of southern Quebec, northwestern 

New Brunswick and western 

Newfoundland, which represent 

core components of a jointly planned 

Geo-Atlas of the St. Lawrence. 

WWW.NRCAN.GC.CA/GSC/NATMAP 

1 1 



1 9 9 8 1 9 9 9 

MIN 

GSC'S MINERALS RESEARCH PROVIDES GEOSCIENCE INNOVATION 

AND INSIGHT THAT HELPS THE MINERAL EXPLORATION INDUSTRY DISCOVER THE RESERVES REQUIRED TO 

SUSTAIN CANADA'S POSITION AS ONE OF THE WORLD'S LEADING SUPPLIERS OF MINERALS AND METALS. 

IT ENSURES THAT THE CANADIAN GOVERNMENT HAS THE GEOSCIENCE INFORMATION NECESSARY TO FOR-

MULATE MINERAL POLICIES IN AREAS OF FEDERAL JURISDICTION AND TO PROMOTE THE TECHNOLOGICAL 

CAPABILITY OF THE CANADIAN EXPLORATION SERVICES INDUSTRY. 

NEW PRODUCTS 

Lithological and alteration 
maps of the Hope Brook gold 
deposit, Newfoundland 
By B.Dubé, K. Lauzière and E. Bois11ert 
GSC Open File 3606. $30 
($39 outside Canadal 

GSC publishes a wealth of 
geoscience information in 
support of minerai explo. 
ration in Canada's glaciated 
landscape. Reports contain 
data on the abundance of 
gold, other trace elements, 
and kimberlite indicator min· 
erals in glacial sediments 
and soils. They also describe 
tests of minerai exp•oration 
methods for gold and dia· 
monds. These can have major 
impact by guiding the minerai 
exploration industry into new 
prospective areas and by 
defining the regional geo­
chemical and mineralogical 
baseline for exploration at 
the property scale. Publications 
for 1998·99 documented 
results from areas in Ontario, 
Alberta, British Columbia and 
Nunavut. Contact the GSC 
Bookstore for more informa· 
tion: Open File reference 
numbers are 3601, 3643, 
3654, 3675, 3687, 3707 
and 3719. 

To order, see page 40 

$1.4 million project 
looks at volcanogenic 
massive sulphides (VMS) 

VMS deposits are an economic 
powerhouse, accounting for 20% of 
the total value of Canadian minerai 
production and 10% of Canadian gold 
output. This year, a GSC-led, industry­
sponsorecl project to evaluate the size 
of the signature left behind by ancient 
seafloor hydrothermal systems during 
the generation of multi-deposit VMS 
camps was complctcd w1th signi6cant 
results. The four-year project, 
which included researchers from the 
Manitoba Geological Services Branch 
and Carleton and Laurentian univer­
sities, studiecl the gcological, mincr­
alogical, geochemical and geophysical 
characteristics of three major sulphide 
camps in Manitoba, Ontario and 
Quebec, and Sweden's Skellefte mining 
district. The results have provided 
industry with key criteria for the 
recognition of potcntially productive 
volcanic hydrothermal systems in 
ancient volcanic belts. Of note, this 
Canadian .\1ineral lndustry Rescarch 
Organization (C.\.\1IRO) project was 
the first to institute annual 'rnrkshops 
for report deli,·ef), thereb) more 
effective!~· transferring knowledgc 
and techniques gcncratcd throughout 
the life of the project. G 
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Gold in N ewfoundland 

lndustry interest remained strong in 
the Ava lon Zone of ewfoundland 
during the second year of a gold 
metallogeny project carried out 
by the GSC in collaboration with 
the Newfoundland Geological Survey. 
Results confirmed the epithermal 
and porphyritic gold mineralization 
potential of this area. The Voisey s Bay 
Nrn's Jounwl reported that interest 
generated by this work has resulted 
in an increase in exploration activities 
in the area, translating into 
1,200 exploration permits and the 
discovef}' of the Santana prospect. G 

Seafloor minerais research 
discovers gold 

À German-Canadian research team 
has discovered gold mineralization 
associated with a recently active sub­
marine volcano. Mapping in largely 
uncharted waters in the ,·icinity of 
Lihir, Papua 0-'"e'' Guinea , re,ealed 
six pre' iously unknown 'olcanic con es 
"ith e' idcnce of recent submarinc 
,·olcanism and hydrothermal venting. 
Gold mincrali zation was found at the 



sumrnit of one of the largest volcanoes. 
Epithermal gold associated with 
active submarine volcanism represents 
a new type of deposit that may 
become an important target for 
minerai exploration on land, in both 
nearby island chains and in ancient 
volcanic rocks such as those found 
on Canada's Precambrian Shield. 0 

Exploration technology 

The Downhole Seismic lmaging 
(DSI) Consortium partnership with 
Falconbridge, Toranda, GSC, and 
the universities of iNestern Ontario, 
Alberta and Kiel (G ermany) has 
developed nove! instrumentation and 
successfully demonstrated its capability 
for mapping ore zones and structures 
at depth . During September 1998, 
N oranda Mining and Exploration 
lnc. conducted a 3-D surface seismic 
survey at the Bathurst mining camp in 
i'\ew Brunswick, applying technology 
de\'eloped by the GSC for minerai 
exploration. The Bathurst survey 
provided a good opportun ity for the 
DSI Consortium to test the applica­
bility of its new technology for deep 
minerai exploration by deploying a 
recently acquired multi-le\'el probe 
in a borehole located at the centre 
of the seismic grid. Results are now 
being proccssed with the goal of 
producing images of a massive 
sulphide orebod~·· 0 

Exploration methods for 
the Abitibi Greenstone Belt 

GSC SCIENTJSTS ARE WORKING WITH THE ONTARIO 

Geological Survey and the University of Waterloo to 

develop new geochemical exploration methods in the 

thickly drift-covered Abitibi Greenstone Belt, one 

of the most mineral-rich areas of Canada. Recent 

accomplishments include: 

• Detailed dispersal studies around gold deposits 

demonstrate the gold signature in glacial sediments 

and how till sampling can be used to explore for 

new gold deposits. 

• New surficial geology maps in the Timmins, 

Ontario, area and a database of over 5,000 over­

burden drill-hale records from exploration companies 

provide key information on glacial transport directions, 

drift thickness, and bedrock topography. 

• A regional geochemical survey of the Timmins 

area identified anomalous areas for new exploration. 

Kimberlites in the Kirk/and Lake and New Liskeard 

areas are test sites for glacial dispersal studies as 

well as for developing new diamond exploration 

methods based on geophysics, biogeochemistry, 

and surficial geochemistry. 

GSC research in the Abitibi region is continuing, and 

future activities will attempt to defme the geochenzical 

signatures in suiface soil over deeply buried 01·e deposits. 
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MINERALS 

GSC technology transfer 
a success story 

GSC TECHNOLOGY TRANSFERRED TO Chemex 

La bora tories of Vancouver has given this company 

a competitive edge and opened the doors to new 

revenues and jobs. The technology is a series of 

innovative state-of the-art laboratory procedures for 

analysing chemical forms of elements in geological 

materials. The major application of this technology 

is in exploration for buried minera! deposits world­

wide, but there is a growth area for it in environ­

mental geochemistry (assessing toxicity, source and 

mobility of metals in the environment). This capability 

provides a technological edge to Canadian industJy. 

In the first year alone, Chemex is enjoying additional 

revenues of about $200,000 and has employed three 

new staff members. 

GSC' S ANALYTICAL METHOD OEVE L O P MENT LABORATORY IN APP L IEO 

GEOCHEMISTRY RECEIYEO A F E DERA L PARTNERS IN TECH N OLOGY 

TRANSFER A W AR O IN RECO G NITION OF ITS COLLABORAT ION W I T H 

CHEMEX LABORATORIES OF VANCOUVER. FROM LEFT, IRW I N I TZ. K OVITCH , 

NOR A NOA INC. (S PONSO R ) ; GW E NDY HALL, G S C; JACQUES LYRET T E , 

NATIONAL RESEARCH COUNCIL; AND ADRI A N A ALEXANDRA (ACC EPTING 

ON B E HALF OF HENK BLOK AND BRE NDA CAUGHLIN , CHEMEX) . 
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Nickel exploration 
st:imulated in Manitoba 

Collaborative work by the GSC, 
Manitoba Energy and Mines, 
Falconbridge, INCO and the 
Carnegie Institute succeeded in cor­
relating the Thompson Nickel Belt 
and the Fox River Sill, Manitoba. 
The project culminated with high 
precision dating by the GSC which 
showed that the two areas are 
part of a single magmatic event. 
Communication of the new mode! 
at several conferences triggered 
exploration permitting of the entire 
complex (greater than 50,000 
hectares) and new geophysical surveys 
over the region. The minerai of interest 
is platinum, which occurs with 
su lphides in the gabbroic sil!. The 
Thompson Nickel Belt has also been 
extended as an exploration target, as a 
di rect result of industry follow up to 
an earlier release of new GSC aero­
magneti c da ta that indicated the belt 
potentially extends 200 km north of 
Thompson, Manitoba. 

The 1998 Jfrmitoba Jlini11g a11d 
Er:plomtion Rf'v ie<c attributes renewed 
industl}' interest in the Thompson 
Nickel Belt, one of the world's largest 
producing nickel regions, to the work 
of the GSC. It cites aeromagnetic 
data released br GSC in 1996, which 
indicated that the Belt "potentially 
extends 200 km northe;ist of 
Thompson", as the direct cause of 
this rene'' ed exploration actil'ity. O 
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GEOSCIENTIFIC KNOWLEDGE ABOUT THE ENERGY RESOURCES 

CONTAINED IN CANADA'S SEDIMENTARY BASINS SUPPORTS THE ENVIRONMENTALLY RESPONSIBLE 

DEVELOPMENT OF THESE RESOURCES. GSC RESEARCH ON REGIONAL HYDROCARBON GEOSCIENCE IS 

CARRIED OUT WITH PROVINCIAL AND TERRITORIAL AGENCIES AND WITH INDUSTRY. INTEGRATED THEMATIC 

STUDIES FOCUS ON THE PROCESSES BY WHICH HYDROCARBON DEPOSITS ARE FORMED AND THE GEOLOGICAL 

CHARACTERISTICS OF KNOWN RESOURCES. 

Atlas of Organic 
Petrography 

A landmark scientific publication, the 
first petrographic atlas of its kind, was 
published in 1998. T he Petrog;raphic 
A tlas of Canadian Coal Macerals and 
Dispersed Organic Matter is illustrated 
with 450 captioned photornicrographs, 
most in full colour. T he petrographic 
images extensively document the 
organic composition and distribution 
of Canadian coals and hydrocarbon 
source rocks from virtually every 
C anadian sedimentary basin . The 
atlas also contains updated maps 
of coal reserves and resources. 

The atlas was a collaboration o f the 
Canadian Society for Coal Science 
and Organic Petrology, the CANMET 
E nergy Technology Centre and G SC, 
with contributions from provincial 
suf\·eys, universities and industry. As 
an authoritative global reference, the 
volume is expected to have a long 
shelf li fe. It places C anadian organic 
petrology and petrologists in a glob­
ally acknowledged leadership posi­
tion. T he atlas may be ordered from 
the GSC Bookstore in Calgary 
(address on back CO\'er). 0 

New oil assessment 
for Western Canada 
Sedimentary Basin 

The G SC has revamped and revised 
the estimates of conventional o il 
resources in the Western Canada 
Sedimentary Basin, Canada 's primary 
source of petroleum production. T he 
new report, Oil resources of Western 
Canada, replaces estimates published 
in 1987, a G SC bestseller. T he resul ts 
of the new study are encouraging 
for Canada. It is expected that the 
undiscovered oil resource in the 
Western Canada Sedimentary Basin is 
5,488 X 106 m1 in place. More than 
fifty years after the Leduc discoveries, 
these estimates favo urably augment 
the init ial in-place discovered reserve 
of 12,547 X 106 m3 (ofwhich 881.2 X 
106 m1 remained in 1996). T he GSC 
calculations form the resourcc input 
to the Na tional Energy 13oard's new 
study of Canadian petroleum suppl y, 
due for rclease in 1999. O 
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Oil resource potential of 
West Coast sparks debate 

Another GSC resource assessment, 
Petroleu111 resoune potential of sedimen­
tm)' basins 011 the Pacifie Jlmgi11 of 
Canada, analyses the undiscovered 
petroleum potential on the Pacifie 
;\largin of Canada. The results of the 
study have been widely quoted in the 
media and have generated significant 
debate in British Columbia. Sorne 
provincial interest groups ha\'e 
proposed lifting the 13 year-old 
moratorium on offshore petroleum 
exploration as a method of augmenting 
and diversifying British Columbia's 
resource economy. Together with 
staff from NRCan's Frontier Lands 
Group and B.C. go\'ernment depart­
ments, GSC experts have pnAided 
scientific information to the public 
and private sectors for an infonrn.:d 
discussion of land use, resource 
development and en\'ironmcntal 
preservation. Portions of the 13.C:. 
offshore, particularly 1 fccatc Strait 
and Queen Ch~1rlotte Sound, indicate 
potential for "1 Iiberni~1 -like" 

accumulations of oil. O 



ENERGY 

GSC study leads to 
Chinese oil discovery 

AS PART OF AN ONGOING PROGRAM of collaborative 

geoscience and technology transfer, the GSC carried 

out a study of oil types and sources in the H uiming 

D epression of the Bohai Basin in China. The resulting 

report contributed to locating and drilling two wells, 

bath of which were commercial successes. These wells 

confirm a potential for several hundreds of millions of 

barrels of oil in the region. This bas sparked strong 

interest on the part of subsidiaries of the China 

National Petroleum Corporation to strengthen collabo­

rative studies and scientific exchanges with the GSC. 

The proposed studies will look at several Chinese 

petroleum basins. As part of the program, v isiting 

Chinese scientists and engineers will become familiar 

with Canadian science and the technology used in 

the Canadian oil patch, to the mutual benefit of 

bath nations. 

GSC C ALGARY DIRECTOR GRANT MOSSOP , EXCHANGES TOKENS OF 1 
FRI E NDS H I P AND COLLABORAT ION WITH MR . WANG BINGHAI , 

LE AD E R OF THE CHINA NAT I O N AL PETROLEUM CORPORATION 

DELEGA TION OURING THEIR C A LGARY VI SI T . 
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Hydrocarbon potential of 
the Laurentian Margin 

T he GSC has pursued collaborative 
activities with oil comparues interested 
in the sedimentary basins of the 
Laurentian Margin in eastern 
Canada. Work was clone with Shell 
Canada and Encal Energy to identify 
the reservoir rock potential of 
Anticosti Island. Studies of sedimen­
tology and diagenesis, combined with 
geochronological analyses, are making 
it possible to specify the exact age of 
hydrocarbon migration and identify 
exploration target areas. Work was 
also carried out with PanCanadian 
Petroleum in the Humber Zone of 
the Quebec Appalachians with a view 
to clarifying the stratigraphie and 
structural context and identifying 
the hydrocarbon potential. 0 

New insights into 
basin evolution 

Mountain building results in a 
depression of the crust irnmediately 
adjacent to the rising mountains and 
a welt or crusta l uplift beyond that, 
because of the rigid character of 
crusta l rocks. A GSC study of fossil 
pollen from flowering plants 
(angiosperms) in Late Cretaceous and 
Tertiary rocks of the \ Vestern Canada 
Sedimentary Basin has resulted in the 

?. development of a new mode] for this 
j< phenomenon. This new interpretation 
'2. '-' has dramatic implications for correla-
t3 ri ons of strata across the basin and 

brings a new perspecti,·e to petroleum 
exploration . T he study was conducted 
in collaboration with scientists from 
un iversities (Rhodes, Alberta, and 
Toronto), and the Roya l 1)-rrell 
:\1u eum of Paleontology. 0 



Williston Basin study 

The GSC completed an integrated 
geophysical-geological transect study of 
the sedimentary strata of southeastern 
Saskatchewan and southwestern 
Manitoba. The region encompasses 
zones of significant petroleum explo­
ration activity and interest, particularly 
so in light of recent discoveries in 
hitherro unproductive Ordovician 
rocks, and the fact that the 
Government of Saskatchewan has 
embarked on a program of "deep 
rights reversion". The Saskatchewan 
government program makes it 
attractive for oil and gas companies 
to either explore for petroleum on 
their leasehold lands or relinquish 
them to the Crown. The principal 
finding of the GSC study is that the 
lower Paleozoic stratigraphy and 
structure are controlled in significant 
measure by the structure and disposi­
tion of the underlying Precambrian 
basement. As a result of the study, 
known oil plays are better understood 
and possible new oil plays are 
brought to light. 0 
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GSC helps in Sable Island 
pipeline design 

GSC's geomagnetism experts helped 
improve the design of the new 
Maritimes and ortheast P ipeline 
being built through Nova Scotia and 
New Brunswick to carry natural gas 
from the Sable Island gas field to 
U.S. markets. Ail pipelines are fitted 
with protection systems that regulate 
the electrical potential between the 
pipe and the soil to prevent corrosion 
of the pipeline. The new pipeline 
passes through a region where natural 
electric currents, generated by geo­
magnetic storms and the tidal move­
ment of seawater through the earth's 
magnetic field, affect the electrical 
potential of the pipeline. GSC 
computer rnodels were used to predict 
the effect of these currents, and this 
information enabled the pipeline 
company to design a system that 
minimizes the effect of the currents 
on the pipeline. 0 
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STEP: SCIENCE 
AND TECHNOLOGY 
EXCHANGE PROGRAM 

STEP is a new program 
designed to provide 
opportunities for external 
partners to exchange 
expertise and share oper­
ating costs for mutually 
beneficial projects with 
the Geological Survey 
of Canada. 

STEP's main objective is 
to foster partnerships that 
will help meet strategic 
research goals of both 
sides. The foundation 
of the program is work 
exchanges and research 
partnerships that will 
broaden the skill sets and 
experience of participating 
staff and organizations. 
The exchange of expertise 
is intended to generate new 
synergies and dynamics to 
enhance the project. 

Research partnerships 
will capitalize on existing 
capacity in academia, 
government, industry 
and other institutions to 
generate new knowledge 
and research in areas of 
interest for the Canadian 
earth science community. 

Participation is open to 
any company, professional 
association, university, 
centre of excellence, or 
government agency. 

For more information, visit: 
http://www.nrcan.gc.ca/ess/ 
chiefgeo/enhance_e.html 

ENERGY 

Mackenzie Valley 
aeromagnetic survey 

The GSC, with funding from Canada's 
exploration community, acquires high­
resolution regional aeromagnetic data 
over many regions in Canada in support 
of GSC programs and provincial/ 
territorial needs. Participants benefit 
from cost-shared, high-quality data 
acquisition and from the expertise 
of the GSC's aeromagnetic group, 
which has helped establish industry 
standards for the acquisition of 
aeromagnetic data. 

A multi-year aeromagnetic survey was 
initiated this year over the Mackenzie 
Valley, NWT, the site of one of the 
greatest hydrocarbon reservoirs in 
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western Canada. Aeromagnetics is a 
fundamental geoscience tool for such 
remote, difficult-to-map regions and, 
for this area, where there are significant 
gaps in coverage in the National 
Aeromagnetic D ata Base. Similar 
GSC surveys over southern Alberta 
and Saskatchewan have also fostered a 
demand by the petroleum industry for 
high resolution aeromagnetic data . 

For information, contact: 
Regional Geophysics 
Telephone: (613) 996-9624 
Fax: (613) 952 -8987 
Website: 
http://gdinfo.agg.nrcan.gc.ca/ 0 



FOCUS ON 

PIONEERING RESEARCH IN THE ARCTIC 

GAS HYDRATES ARE COMPOSED OF ICE AND FROZEN GASES SUCH AS 

METHANE. FIRST DISCOVERED IN NATURE ONLY 30 YEARS AGO, THEY ARE 

FOUND AT OR NEAR THE SURFACE IN NORTHERN ENVIRONMENTS OR BENEATH 

CONTINENTAL SHELVES. HYDRATES ARE THE SECOND-LARGEST CARBON TRAP 

(AFTER CARBONATE ROCKS) AND ARE VERY SENSITIVE TO TEMPERATURE. 

HOW CLIMATE WARMING WILL AFFECT METHANE RELEASE FROM HYDRATES 

IS UNKNOWN. METHANE IS A VERY EFFI CIENT GREENHOUSE GAS, AND 

CHANGES IN THE AMOUNT OF IT IN THE ATMOSPHERE COULD HAVE A 

MAJOR IMPACT ON CLIMATE. 

ln February 1998, an international 

science team, led by the GSC, carried 

out a month-long study north of lnuvik 

in the Mackenzie River Delta, NWT, 

that will increase our understanding 

of natural gas hydrates. A 1, 140 metre­

deep research well was the focus 

of this cooperative research program 

between the Japan National Oil 

Corporation and the GSC. Other 

participants included the Japan 

Petroleum Exploration Company 

and the U.S. Geological Survey. 

Much of the world's gas hydrates 

occur in polar regions and areas with 

permafrost. These are regions where 

current predictions say future warming 

caused by carbon dioxide build-up 

wil l be the greatest. With permafrost 

underlying about 50% of our landmass, 

the current effort in Canada is to 

determine where hydrates exist, how 

they got there, how much there is, 

how the gas is released from the 

solid material , how vulnerable they 

are to global warming, and, in arctic 

coastline areas, to a rise in sea level. 
Fundamental laboratory work is also 

For more information. vistl 

underway to understand the physical 

properties and kinetics of hydrates 

in natural soil materials. Plans are in 

place to participate in a major scientific 

drilling investigation in Alaska to 

sample and test gas hydrates. 

Estimates of hydrate volumes in 

Canada and world-wide have been 

imprecise. Now, because of the high­

quality data from exploration wells in 

northern Canada, the GSC is in a 

good position to provide better 

estimates. The Mackenzie Delta has 

been used as a test site in method 

development. Results have been 

published both as papers and maps, 

and similar data are being assembled 

for the rest of northern Canada. GSC 

staff are working with colleagues in 

the United States and Russia to 

complete circumpolar maps and 

make firmer projections of climate 

impact. Advances have also been 

made in laboratory testing of natural 

gas hydrates in sediments, allowing 

quantification of hydrate behaviour 

during warming. 

HTTP://STS.GSC.NRCAN.GC.CA/PAGE 1 /HYDRAT/HYDRATES.HTML 
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FOCUS ON 

HVDROGEOLOGV 
GEOSCIENCE SUPPORTING GROUNDWATER MANAGEMENT 

GROUNDWATER ISA STRATEG IC 

NATURAL RESOURCE THAT IS 

VITAL FOR SUSTAINING CANADIAN 

ECOSYSTEMS. IT IS ESSENTIAL TO 

THE WELL-BEING AND HEALTH O F 

CANADIANS AND TO THE VIABILITY 

AND GROWTH OF THE CANADIAN 

ECONOMY. AN INVENTORY O F 

GROUNDWATER RESOURCES AND 

A C LEAR UNDERSTANDING OF THE 

GEOLOGY THAT CONTA I NS THEM 

ARE FUNDAMENTAL FIRST STEPS 

T OWARDS THE R E SPONSIBLE AND 

E FFECT I VE MANAGEMENT OF THIS 

CRUCIAL F RESHWATER RESOURCE. 

The GSC is well positioned to provide 

expertise for groundwater-related 

geological studies, and it has been 

steadily strengthening its hydrogeology 

program over the last few years. As 

a national organization, GSC's efforts 

are focused on facilitating , with a variety 

of partners, methodology develop­

ment for acquiring and synthesizing 

information required for regional , 

cross-boundary and long-term issues 

relating to groundwater. ln 1998, the 

GSC strengthened its hydrogeology 

program by staffing a Chief 

Hydrogeologist position at its 

Ouebec office. 

GSC's current hydrogeology projects 
span the country, both in densely 

populated urban areas and in impor­

tant agricultural regions . Ali are built 

on a foundation of innovative field 

and digital mapping techniques, 

broad partnerships , and the timely 

communication of results to 

stakeholders. 

LAURENTI A N PIEDMONT, 

QUEBEC 

The Laurentian Piedmont, which 

extends from the Ottawa Valley to 

Charlevoix, is a major hydrogeological 

feature of southern Ouebec. The GSC 

is mapping its aquifers to gain a 

better understanding of the dynamics 

of groundwater flow in unconflned 

aquifers located in former Champlain 

Sea marine deltas, and to evaluate 

their potential. The project aims to 

develop a methodology for mapping 

granular aquifers and for integrating 

diverse geoscience data in a hydro­

geological database that can be 

used for groundwater management 

and protection. 

OAK RIDG E S MORAIN E , 

ONTARIO 

The Oak Ridges Moraine hosts a 

major groundwater resource for the 

Greater Toronto Area, and the GSC 

is nearing completion of a highly 

successful project in this area. ln 

addition to shedding new light on the 

hydrogeology of the moraine, the 

project has established new methods 

for evaluating groundwater resources, 

applicable to other areas. The GSC 

will continue to provide unbiased 

scientific advice about this strategic 

watershed. The project has opened 

doors to new partnerships and new 

initiatrves, including a possible role in 

International Joint Commission del ib­

erations on Great Lakes water issues. 

2 0 

WINNIP EG R E G ION , MANI T O BA 

The City of Winnipeg's municipal 

water is drawn from Shoal Lake, but 

much of ils industrial supply, and 

virtually ail water in rural regions, is 

obtained from groundwater from thou­

sands of wells that utilize two aquifers 

formed in sedimentary rocks. The 

sustainable capacity of the system 

is an increasingly important topic, so 

greater knowledge regarding replen­

ishment is needed. Groundwater use 

in the region is constrained by an 

unstable interface with saline waters 

to the west. To facilitate sustainable 

groundwater-reliant economic devel­

opment in the region, to protect 

existing utilization, and to coordinate 

management across the International 

Boundary, enhanced knowledge of 

the dynamics of this groundwater 

system is being obtained by GSC in 

cooperation with provincial agencies 

and universities. 



N EW PARTNERS HIPS 

Prairies: GSC and the Prairie Farm 

Rehabilitation Administration signed 

an agreement in 1998 for collaborative 

groundwater research and mapping 

studies on shallow aquifers in the 

Prairies. This partnership grew from 

the need to address issues of the 

sustainability of soi! and water 

resources in the agricultural lands 

of the Prairies. The first project deals 

with issues and constraints linked to 

managing hog manure, and the need 

to provide guidance on best practices 

in preventing harm from it to soils and 

underly1ng groundwater resources. 

Building on expertise and technology 

originally developed for coal studies, 

GSC mapped the shallow sediments 

and modeled groundwaters at three 

test sites - one each in Manitoba, 

Saskatchewan and Alberta - drawing 

together the data and GIS standards 

and approaches necessary to gener­

alize the findings to other sites. 

Montréal area: ln December, the 

GSC signed the first of several 

agreements with the Association 

of Professionals in Economie 

Oevelopment of the Laurentians for a 

three-year hydrogeological research 

and development partnership involving 

four municipalities: Argenteuil, Deux­

Montagnes, Mirabel and Sainte­

Thérèse-de-Blainville. A range of 

other federal, provincial agencies and 

Quebec universities will also take 

part. The research team will study the 

fractured aquifers of the region, with 

the goal of providing the municipalities 

with knowledge and tools to better 

understand and manage their 

water resources. 

2 1 
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KNOWLEDGE PROVIDED BY THE GSC ABOUT CANADA'S GEOLOGICAL 

HAZARDS (EARTHQUAKES, VOLCANOES, MAGNETIC STORMS, LANDSLIDES), POTENTIALLY HAZARDOUS 

GEOLOGICAL CONDITIONS (PERMAFROST, NATURALLY OCCURRING METAL COMPOUNDS) AND ENVIRONMENTAL 

ISSUES (CLIMATE CHANGE, POLLUTION) PROVIDES THE BASIS FOR SOUND PLANNING THAT TOUCHES 

DIRECTLY ON THE SAFETY AND HEALTH OF CANADIANS. 

GSC part of $1 OO million 
Red River Flood 
Protection Program 

On January 27, ,\1inister Lloyd 
Axvmrthy announced federal funding 
($50 million over four years, to 
be matched by the Province of 
Manitoba) to upgrade flood protection 
measures in the Red River Valley 
for farms, businesses and homes, 
community diking and a range of 
other activities. The funding includes 
$1 million for GSC over the next 
four years to continue developing a 
comprehensive geoscience knowledge 
base that will enhance understanding 
of the flood ing hazards of the region. 
This will include investigations of the 
long-term flood history of the Red 
River and the geo logical controls 
relevant to flooding. GSC's research 
will prO\·ide a basis for assessing risks 
and will support decision-making on 
appropriate long-term remcdiation 
measures and land use. t3 

Landslides in 
the Saguenay area 

The GSC continued to study landslide 
dynamics in the Saguenay as part of 
the federal action plan put in place 
following the devastating flooding of 
1996. Landslide hazard areas in the 
municipality of Hébertville were the 
focus of detailed surveys that will 
enable the Quebec Department of 
'Ihrnsport to determine the precise 
boundaries of unstable sectors. As 
part of an historie re,·iew of mudflows 
in the La Baie area, a preliminary 
analysis of dates obtained on buried 
organic material re\·ealed that the 
earthquake of 1663 (estimated 
;\Iagnitude 7) had a significant impact 
on all cla~ slopes in the region. The 
potentia l ability of earthquakes to 
u·igger major landslidcs is an important 
aspect of the study of slope stabili~ ·, 

and these results emphasize the 
importance of a paleoenvironmental 
approach to determining the 
boundaries of hazard areas .rnd, 
thus , to establishing safe land 
management prnctices. t3 
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Tracking emissions 
from coal-fired 
power stations 

In collaboration with most of 
Canada's major coal-fired utili~· com­
panies and government em'ironment 
departments, the GSC continued its 
research into the elemental character­
istics of mi lied coals, power plant 
ashes, stack gases and emitted partic­
ulates. Three studies were completed 
in 1998: at the \\ 'abamun and 
Keephills plants in A.lberta and the 
Lignan plant in Cape Breton . Special 
moss traps are deployed to sample 
emitted materials do,1·m1 ind from 
the stations. :'\e11 anal!'tical and 
petrographical mcthods are then 
applied to differcntiate natu1«1l depo­
sition and human deposition of ,lir 
pollurnnts, metals, pol~ ·c~ ·clic ;1romatic 
hydrocarbons (PAHs) and radionuclides. 
ln most cases , emissions fol! 11·ell 
within en,ironment3l guidelines. 
There are ongoing studies in 
s ,1sbtche\1an power plants and 
at other \.Jberta .md );"m·a Scoti ,1 
utilities. t3 



Urban earthquake hazard 
in Pacifie Northwest 

GSC researchers took part in a 
marine seismic survey of Puget 
Sound, Strait of Georgia and Strait 
of Juan de Fuca with experts from the 
U.S. Geological Survey and six 
Canadian and U.S. universities. Their 
objectiœ was to image the geological 
strucuire deep beneath the region, 
information that will allow 
researchers to understand the struc­
tural response to the active tectonics 
occurring in this area and to identify 
potential geological hazards. Seismic 
velocities were also measured, and 
these will be used to identify areas 
where earthquake shaking is predicted 
to be most intense. The use of a large 
sow1d source in the seismic experiment 
caused considerable concern to local 
environmental groups, and much 
effort went into public outrcach to 
explain the scientific objectives and 
technology used. Biologists collected 
information on the effects of sonic 
bursts on marine mammals; th is 
will be used to design future 
seismic surYeys. +3 

M etals in the environment (MITE) 

GSC'S FWE-YEAR 1HITE INITIATIVE completed its second year with 

significant 111ilestones in developing strong resem·ch pm1:nerships. 

With other government departments, the GSC helped establish the 

M ITE Resem·ch Network, with fimdùzg from the Mining Association 

of Canada and the Ontario Power Generation Corporation. The 

Research Network is the focus of university, government and industry 

collaborative research. It received fimding from NSERC ta support a 

program of zmiversity-led 1·esearch. NRCan also signed an agreement 

with the l'v1ining Association, Environ111ent Canada, and Fisheries 

and Oceans, for a collaborative program on metals in the envù·onment 

research suppo11:ed by industry fimding. 

The GSC completed the first phase of a major multidisciplinmy study, 

under its lvllTE initiative, on the ejfects of metals from point sources 

in the region around the Horne smelter at Rouyn-Noranda, Quebec. 

Work has focused on snow, Lake, soit, peat and t1·ee geochenzistJy. 

Isotopie and nzetal dendrochemical results obtained from locations 

about 7 km from the smelter show an abrupt change afw· 1928, the 

year the snzelter commenced operatio11, and are in sharp contrast with 

data obtained from a co11t1·ol site established in the Grande riviè1-e de 

la Baleine area. Similarly, peat core chemist1y reflects the o775et of 

smelter ope1·ations, suggesting that these sampling procedures help 

establish natural 111etal backgrounds, and can prnvide a historical 

record of S'fnelter emissions. The spatial patterns of smface metal 

enrichment in snow, soifs, peat and lake sedimellts are ail similm; 

with recog11izable enhancements of metal levels a bave back~·o1111d levell 

extending 40 ta 50 km fiwn the smelte1: These ji11ding1· are si111i!a1" ta 

previous results for soifs around the Flin Flon smelter in iHanitoba. 

"THE AVAILABILITY OF THE GSC DATA HAS PERMITTED THE REASSESSMENT OF POTENTIAL PROPERTY LOSSES DUE 

TO EARTHQUAKES, BY A CALIFORNIA CONSULTING FIRM USING THEIR PROPRIETARY SOFTWARE. THE REDUCTION 

IN POTENTIAL INSU RANCE PAY-OUTS WAS ESTIMATED TO BE 30 TO 50%. ONE LOCAL INSU RANCE C OMPANY 

ESTIMATED ITS ANNUAL REDUCTION IN POTENTIAL PAY-OUTS AT $500 - 700 MILLION. THIS REVISED LOSS 

ESTIMATE HAS REDUCED THE PRESSURE FOR THE INSURANCE COMPANIES TO INCREASE PREMIUMS OR 

INCREASE DEDUCTIBLES ... " 

fl.k1 ~- vv~:~ ... ' 
Ar Evc':uatu~n .1 T~~ J GSC vEOl .... ~Jli.. .. ~1 Ha2-~rc1~ d rv1 

Er>wonmental GE os. ·ei>ce Program PrOJE .:ts 
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HAZARDS AND ENVIRONMENT 

Environmental assessments 

GSC SCJE\TJSTS PLAY ri .\IAJOR ROLE in NRCan's participation 

in the enviromnental assessment of major industrial and 

development projects subject to the Canadian Environmental 

Assessment Act (CEA) . Geoscience expertise is necessary to 

ensure that the proponents of any develop111ent have adequate 

knowledge and understanding of the physical environment, 

have made an adequate assessment of the effects of the project 

on the environment, and have identified appropriate 

design or mitigative mensures to nzinimize adverse 

envù·onmental impacts. 

GSC expertise is required at many stages in the assessment 

review process: project screening, development of assessment 

guidelines, technical review of submissions, participation in 

technica/ wo1·king groups and public sessions, and appearance 

as expert witnesses at CEA Panel hearings. 

Dzn·ùzg 1998-1999, GSC scientists contributed to the 

environmental assessment reviews of 18 projects, including 

highways, mines, hm·bours, and tourist resort and hydroelectric 

developrnent. Major projects included the Voisey's Bay Mine 

and Mill P1·oject and the Diavik Diamonds Project. 

THERMOSYPHON TUBES USE D TO MAINTAIN A FROZEN CORE 

IMPERMEABLE DAM AT THE BHP EKATI O I AMONO MINE, NWT . WHICH 

OPENEO I N 1998. GSC SCIENTISTS PROVIDED EXPERTISE ON 

PERMAFROST AND RELATED GEOTECHNJCAL ISSUES AS PART OF 

NRCAN ' S ENVIRONMENTAL ASSESSMENT OF THE PROJEC T . 
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Seismic risk in 
southern Ontario 

Ontario Hydro is providing funds to 
the GSC for the reinterpretation of 
seisrnic reflection data in the Grenville 
Province-Great Lakes area. ew high­
resolution aeromagnetic data have 
been acquired in the International 
Boundary area, extending from 
Toronto to Buffalo, to fully exploit the 
potential benefits of integration with 
the extensive seis1ruc database. The 
new results provide clear structural 
constraints on the Clarendon-Linden 
structural zone, providing important 
inforn1ation for seisrnic hazard assess­
ment in southern Ontario. 0 

Measuring Canada's 
volcano and earthquake 
hazard 

GSC's acquisition of new data on 
recent volcanics in the \iVhitehorse, 
Yukon, area has provided a more 
precise picture of the episodic nature 
of recent volcanism. This provides a 
basis for developing models of eruptive 
cycles of the dormant and active volca­
noes of western Canada. New research 
strategies focus on establishing 
impro\'ed documentation and episod­
icit} of Cordi lleran volcanism, which 
will allow for better 17olcanic and 
earthquake hazard risk assessments. O 

Landslide inventory 
completed 

:\major inn.:ntory of lan<lsli<les 
has been compiled for 80% of the 
Yukon (mostl~ , south of 66 ~ and the 
Beaufort Se<l coast) . Because regions 
11 here a significint number of lan<l­
slides ha\'e occurred <ln.! also the most 
'iUSceptible to future 1,111dsliding. this 
compi],1tion 11ill help identify h,1z­
<lrdous <lreas. lt 11 il! be of bene fit in 
the planning of transport<ltion and 
pipeline routt.:s <lnd CO<lSt<ll focilities, 
.rnd in the <lssessmenr of 
el\\ irnnmental risk. 0 



New national 
glaciology program 

A new national program resulted 
from an agreement between NRCan 
and Environment Canada (EC) that 
amalgamated EC's Cordilleran glacier 
program with GSC's Arctic Islands 
glacier and ice cap program. The 
GSC is now responsible for developing 
and delivering the Canadian glacier 
research program which detects, 
monitors and assesses climate change 
and pollution as recorded by glaciers. 
The amalgamation ensures that a 
critical mass of core competencies 
will remain within the federal govern­
ment, allowing Canada to maintain 
its research capacity in glaciology and 
fulfil commitments to international 
global change organizations. 0 
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Team approach to 
predicting space weather 

Researchers from the GSC, Canadian 
universities and the Canadian Space 
Agency are mapping out a ten-year 
national plan for space weather 
research in Canada. Space weather 
is caused by eruptions (solar flares) 
on the Sun, and can lead to magnetic 
storn1s and other disturbanccs in 
Earth's space environment. Better 
understanding of space weather will 
improve our ability to predict distur­
bances that can damage power grids, 
pipelines and satellites. GSC's strong 
links with industry, through its geo­
mag:netism forecasting service and joint 
research projects, provide the space 
weather team with a view of the prag­
matic, real-world needs of these clients. 
T he goal of the initiative is to generate 
collaborative programs on space 
weather, with govemment, universities 
and industry working together. 0 

PEYT O GLAC IER, SITU A T E O IN T H E E A S TERN S L O P E S OF T H E C ANAD I A N 

ROC KY MOUNTAINS, JS ON E OF TH E PRI NC IPAL R ESEA RC H SITES OF 

T HE GSC ' S NAT IONAL GLA C I OLOGY PROG R A M . GLACI E R MASS BALANCE, 

CLI MATE CHAN GE, R E MOTE S E NS ING A N D W A TER RESOURCE STU D IES 

ARE C ONOU C TEO IN PA R TN E R S H I P W ITH E NVIRON MENT CA N ADA 'S 

N ATION AL WAT ER R ESEARC H INSTITUTE , A LB E RTA E NVI R O NM E NTA L. 

P ROTECTION , W I LFRID L A URI E R U N I VERSITY AND TH E UN IVERS I TY 

OF TORO NTO. 
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FOCUS ON 

CLIMATE CHANGE 
FACING THE CHALLENGE 

THE EARTH' S CLIMATE IS CHANGING , AS IT ALWAYS HAS. IT IS NOW 

CLEAR , THOUGH , THAT HUMANS ARE INFLUENCING GLOBAL WARMING -

PARTICULARLY THROUGH ACTIVITIES THAT RELEASE GREENHOUSE GASES INTO 

THE ENVIRONMENT. 

Global efforts are underway to reduce 

these emissions, but it will take a 

rapid 50% reduction in co2 emissions 

today to stabilize at concentrations 

that will be higher than those the 

world has seen over the past 200,000 

years and more. Thal given, it is highly 

probable that some level of global 

warming will continue. 

Canada is enhancing its predictive 

capability on several fronts to deal 

with this issue. Current efforts support 

three priority areas: mitigation 

(the reduction of emissions), climate 

system science, and impacts and 

adaptation. The GSC contributes to 

the latter two. 

CLIMAT E SYS TE M HI STO RY 

AND DYN A M ICS 

The GSC has long researched past 

environments and climates. Today, 

its work is sharply focused on 

paleoenvironmental reconstructions 

of past periods of the Earth's history. 

This builds a better understanding of 

climate system dynamics, including 

the parameters that contrai climate. 

lt also provides targets against which 

atmospheric modellers can test their 

models. If models are capable of 

reproducing known past climatic 

conditions , they can be used with 

greater confidence for forecasting 

future change. The GSC's research, 

which is carried out in collaboration 

with universities, includes: 

Glaciology lce cores from various 

sites in the circumpolar region are 

being studied as part of a GSC-led 

international project. Researchers 

are evaluating the scale of climate 

change on a circumpolar basis and 

determining what the pollutants are, 

where they corne, how climate and 

the levels of pollution in the entire 

region have changed in the past, and 

whether they are changing now. The 

ice-core records put modern climate 

changes into perspective, and may 

allow natural changes to be separated 

from those induced by human activity. 

GSC's glaciology group has been 

monitoring the High Arctic ice caps 

for more than 30 years, producing the 

world's longest polar glacier records. 

lce core and snow-pollution studies 

now extend to the high alpine regions 

of the Cordillera (for example, Mount 

Logan , Yukon) to provide a high reso­

lution paleoclimate/pollution record 

for the North Pacifie region. Several 

other sites in the Rocky Mountains 

are under study to produce climate 

and pollution perspectives dating 

back to the beginning of the 

lndustrial Revolution. 

Dendrochronology GSC's studies 

have helped document climate 

changes in eastern Canada. 
Dendrogeochemical series (stable 

isotopes, metals and nutrients in tree 
rings) have been developed for 
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boreal and subarctic regions, and 

these will be used to reconstruct 

moisture regime and temperature 

variations during past centuries and 

to evaluate the ecosystem's response 

to natural disturbances such as forest 

lires. The GSC has also contributed 

to the monitoring of present climate 

conditions in subarctic regions by 

participating to the maintenance of 

the meteorological stations network 

in northern Quebec. 

Carbon sources and sinks The 

climate system is dynamic, and the 

carbon cycle is part of it. Carbon is 

either bound or released on a continuai 

basis depending on local conditions. 

Peatlands cover 14% of Canada and 

are one of the larges! potential natural 

sources of greenhouse gases, includ­

ing carbon. Among the four different 

peatland classes, there are more than 

300-fold differences in the volume of 

greenhouse gas emissions possible, 

and each class has diverse morpho­

logie and permafrost characteristics. 

GSC's new Peat!ands of Canada map 

will be the first comprehensive national 

map to show the distribution of these 

four classes. Research by the GSC, 

in cooperation with Agriculture and 

Agri-foods Canada, will lead to the 

development of a mode! for estimating 

the amount of carbon stored in 
Canadian peatlands that is expected 

to be affected by climate warming. 
The GSC also predicts potential 

peatland sensitivity to the effects 

of climate warming. 



IMPACTS AND ADAPTAT ION 

Adaptation involves making socio­

economic adjustments ta deal with 

impacts of current climatic variability 

and with those expected as a result 

of future c limate change. Ta be effec­

tive, adaptation strategies must be 

based on accurate assessments of 

the sensitivity and vulnerability of 

Canada's various regions and its 

economic sectors ta climate-1nduced 

impacts. Changing climate conditions 

must be considered when planning 

infrastructure and \ong-term natural 

resource use. Adaptation ta cl imate 

change is a relatively new concept, 

and it wi ll require substant1al cooper­

ation tram ail stakeholders and 

levels of government. 

Part of the federal government's 

Climate Change Action Fund is allo­

cated ta research on climate change 

impacts and adaptation. ln 1998, 

the GSC established the Adaptation 

Liaison Office ta coordinate 1mple­

mentation of this program. The goal is 

ta develop an appropriate knowledge 

base that can support the decision­

making needed for Canada's efforts 

ta adapt ta climate impacts. These 

efforts are fundamental ta Canada's 

national strategy ta deal with 

climate change. More information, 

is ava1lable at the website: 

http://sts.gsc.nrcan.gc.ca/adaptation 

Examples of GSC research in support 

of adaptation mclude: 

Slope stability Geomorphic processes, 

including slope processes, are climate 

dependant. lndeed, some forms of 

slope movement, ranging tram soil 

creep ta slope fai\ure, are climate 

driven. Effective adaptation strategies 

to avoid potent1al climate change 

impacts linked to slope stability must 

be based on an understanding of 

the spatial variability, dynamics and 

relation ta climate. High hazard areas 

must be delineated so that they 

can be avoided or that structures 

(e.g. pipelines, railways) can be 

designed to address the hazard. 

The GSC is 1nvestigating Alpine slope 

movements in the Cordillera, particular­

ly in sensitive east-west transportation 

corridors such as the Fraser Canyon, 

and in the oil- and gas-rich Fort St. 

John area of British Columbia. ln the 

Arctic, permanently frozen ground is 

now creep1ng just like ice in glaciers. 

The GSC 1s documenting a number 

of sites and has collected detailed 

measurements for more than 12 years. 

Movement is being related ta climate. 

ln eastern Canada, the GSC is studying 

the stability of c\ay slopes in Ontario 

and southern Quebec, and docu­

menting the relationship between 

precipitation, runoff a\ong slopes 

and landslides. ln southern Quebec, 

several lime scales were considered 

in order ta place historie and current 

observations in an Holocene context. 

The response of the "slope system" 

to various meteorological events was 

approached tram a multidisciplinary 

perspective, integrating geomorphol­

ogy, paleogeography, mechanics 

and hydrogeology. 
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Storms, sea-level rise and coastal 

erosion The GSC is studying rapidly 

changing coastal systems in Atlantic 

Canada, where rising sea \evels 

contribute ta widespread shoreline 

erosion and landward coastal retreat. 

Seabed mapping has revealed former 

lakes and rivers in Northumberland 

Strait, drowned shorelines off 

Newfoundland, and submerged estu­

aries off Nova Scotia. Recent studies 

provide clear evidence of episod1c 

sea-leve\ rise and coastal change. 

Severe storm impacts documented 

along the Nova Scotia coast are 

contributing ta 1mproved hazard 

assessment and mapping. A study 

of coastal sand budgets and shore 

dynamics on Prince Edward \sland's 

north shore is helping ta 1mprove 

prediction of cl1mate change impacts 

and coastal eros1on, as wel l as 

providing realistic solutions for beach 

and dune conservation, estuarine 

management, and navigation safety 

in inlets ta smal\-craft harbours. 
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MAR 
G EOSCIENCE 

GSC'S MARINE PROGRAM ADDRESSES THE SCIENTIFIC PROBLEMS 

AND NEEDS FOR GEOSCIENCE INFORMATION ABOUT CANADA'S COASTAL AND OFFSHORE TERRITORIES. 

THE RESULTING MARINE GEOSCIENCE KNOWLEDGE SUPPORTS GOVERNMENT STRATEGIES AT ALL 

JURISDICTIONAL LEVELS, HELPS RESOLVE LAND-USE QUESTIONS, AND IS USED BY OIL AND GAS, 

TELECOMMUNICATION , ENGINEERING AND SURVEY FIRMS FOR A BROAD SPECTRUM OF EXPLORATION AND 

DEVELOPMENT APPLICATIONS. 

Gulf of St. Lawrence 

The GSC completed the first year of a 
three-year effort to examine geological 
hazards associated with the Maritimes 
Basin that lies under the Gulf of 
St Lawrence. The project, funded by 
the Panel of Energy Research and 
Development (PERD), grows from 
previous multi-year, multi-agency 
efforts that defined the broad region­
al crustal and basin framework and the 
stratigraphie characterization of the 
basin. One emphasis is on de\·eloping 
an understanding of the history of 
key reservoir intervals, as this influ­
ences petro leum producibility in the 
basin and is seen by industry as the 
main geological risk. Rcducing 
rcservoir uncertainty will make the 
,\Iaritimcs Basin a more am·active 
exploration im·estment opportunity. t3 

Deep water geoscience: 
a new frontier 

Petroleum industry interest in deep 
water areas on the Scoti an Slope and 
Grand Banks represents a growing 
movement from the relatively mature 
Sable shelf and J eanne d 'Arc Basin 
developments to a new, mainly 
uncharted, frontier. It poses unique 
chall enges to both government 
geoscience research and industry. 
Knowledge about these areas is 
sparse, and acqui ring the necessary 
data and knowledge wi ll be expensive 
and chall enging. T he knowledge gap 
is broad, but the GSC is uniquely 
equi pped to cover the spectrum of 
resea rch required. Recognising this 
need, the GSC ini tia ted a th ree-yea r 
project to develop the regional surficial 
framework and to assess geohazards 
on the continen tal slope. It has also 
developed par tnerships wi th industry 
and other agencies to meet some of 
these challenges. t3 
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Fraser Delta 

A decade-long GSC program of 
seafl oor mapping and sediment sam­
pling in B.C.'s Fraser D elta has had 
important results that are shaping the 
course of GSC's future studies in this 
area. T he delta is the product of cen­
turies of sediment build-up from the 
Fraser River and red istribution by 
tidal currents . H uman activi ties (con­
fi ning the river channel, dredging and 
port development) have altered these 
na tu ra l patterns, and the delta slope is 
showing signs of locali zed erosion. 
Given the Fraser Delta 's large popula­
tion and strategic economic importance, 
the effect of this erosion on slope 
instabili ty wi ll be the focus of fu ture 
GSC resea rch. These studies will be 
combined with investiga tions about 
the impact of ris ing sea levels. t3 



The search for 
Swissair Flight 111 

Within hours of the tragic crash of 
Swissair Flight 111 on September 2, 
1998, GSC staff became an integral 
part of the disaster response task 
force. Led by the military, the multi­
disciplinary team worked aboard 
the Canadian Coast Guard vesse! 
MATIHEW In very rough seas, 
they operated on a 24-hour basis to 
identify and map the impact site, pro­
duce multibeam bathymetry maps of 
the crash site, give advice on geology 
and seafloor environments, and pro­
vide information to <l iving teams and 
remote observation vessels. Other 
GSC staff were on the Coast Guard 
Vesse! HUDSON, which was tasked 
with surveying the crash area with an 
American high-resolution seafloor 
scanning system. Still others provided 
support onshore - ensuring equip­
ment was ready and coordinating 
activi ties with other agencies. 

GSC's Canadian National Seismograph 
Network also contributed important 
infom1ation to the investigation into 
the crash. Two seismograph stations 
recorded a single impact, and seismolo­
gists were able to provide the only 
precise time of impact (plus or minus 
one second). The seismic information 
also provided the basis for an estimate 
of impact velocity. 0 

Marine data: a valuable resource 

THE GSC HAS A WEALTH OF MARINE GEOSCIENTIFJC DATA for 

the Atlantic, Arctic and Pacifie offshore, and it is being used by 

a growing and diverse set of clients. Over the past yem; the 

GS C continued efforts to make this information more accessible 

and user-friendly. Two significant initiatives are: 

• Expedition Database (ED): Through multibeam and 

seimzic surveys, the GSC annually acquires many gigabytes 

of digital data. Added to this are data such as core locations 

and bottom samples. ED electronically captures ail aspects 

of the data acquisition, archiving, processing, manipulation 

and interpretation cycle. ED can go to sea allowing data 

capture at the source. The goal is to achieve paperless 

cruises and to facilitate sharing of marine data. 

• Canadian Marine Geoscience Information Network 

(C-Margin): This project, funded by ResSources GSC, 

bas built smart inteifaces that allow users to dù·ectly access 

the data, the metadata, or other marine infonnation and 

knowledge acquired by the GSC. Constructed using web 

inteiface technologies, C-MARGIN employs smart data­

m ining technologies to deliver the information, data, 

or knowledge users requù·e as quickly as possible. 
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Changing oil and gas focus 
on the G rand Banks 

With industry priorities in the Jeanne 
d'Arc Basin shifting from exploration 
to production, issues related to 

seabed sediments are influencing 
GSC research. In response, GSC's 
seismic reflection coverage was 
extended east in 1998 into Flemish 
Pass and across new exploration areas 
established in recent land sales. The 
broader and deeper water coverage 
has led to new inferences about the 
timing of events on northeast Grand 
Banks (e.g., age of la test shelf edge 
glaciation, age of massive "delta" 
development, age of instability 
features) . The data provides valuable 
and timely information on geohazards 
and seabed constraints for industry 
and regulators who must respectively 
design and approve safe drilling 
and development strategies on 
the Grand Banks. 0 

MARINE GEOSCIENCE 

Labrador Sea-Davis Strait 
geoscience 

Over the past few years, the GSC has 
kept a watching brief on Labrador 
Sea and Arctic research, and pursued 
opportunities to take part in northern 
geoscience research as they arase. 
This year, the GSC signed a research 
agreement with the Greenland 
Geologica l Survey for joint studies 
of the tectonic evolution of the 
Northern Labrador Sea-Davis Strait 
region, which straddles the Canada­
Greenland international boundary. 
This pooling of geoscientific data and 
expertise from bath sicles will result 
in a research program of mutual 
benefit at a reduced cost. 0 

Seafloor habitat studies 

Successful management of Canada's 
ocean regions requires geoscience 
information about the seafloor. 
The GSC is working with Fisheries 
and Oceans Canada, the Canadian 
Hydrographie Service, and the fishing 
industry to deliver the necessary 
information for Browns Bank off the 
East Coast. This area hasts an impor­
tant scallop industry, and fishing gear 
damage is a significant problem for 
scallop draggers. The joint research 
has produced a series of seafloor 
maps suitable for fisheries habitat 
management, the commercial fishery, 
geological mapping, and navigational 
charting. Other similar projecrs are 
being developed, and these will help 
make informed decis ions about the 
future use of ocean resources . A new 
appl ication for GSC's multibeam 
bathymetric data e:-..pertise is habitat 
mapping in which seafloor geological 
interpretation is integra ted with 
biological information . 0 
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NEW PRODUCTS 

Surficial sediments and 
placer gold on the inner 
shelf and coast of 
northeast Newfoundland 
by J. Shaw, D. Forbes and K. Edwardson 
GSC Bulletin 532. $41.35 
($53.75 outside Canada} 

Geology and oil and gas 
possibilities of the Gulf of 
St. Lawrence 
by B. V. Sanford 
GSC Open File 3632. $70 
($91 outside Canada} 

Surficial geology and geomor· 
phology of Gabarus Bay and 
Louisbourg Harbour, southeast 
Cape Breton Shelf 
by H. Josenhans 
GSC Open File 3730. $45 
($58.50 outside Canada} 

Tectonic assemblages map, 
Atlantic Region, Canada 
by H. Williams and A.C. Grant 
GSC Open File 3657 $15 
($19.50 outside Canada} 

Aerial video surveys: 
the Bras D'Or Lakes shoreline, 
Nova Scotia 
by R.B. Taylor and D. Frabet 
GSC Open File 3656. Various prices, 
contact Dave Frabet at (902J426..fi867. 

Circum·Arctic magnetic map 
with tectonic overlay 
by G. Oal<ey, R.A. Scott, H.R. Jackson 
and R. Macnab 
GSC Open File 3691. $15 
($19.50 outside Canada} 

Hydrodynamics and seabed 
stability observations on 
Sable Island Bank: a summary 
of the data for 1996/97 
by M. 1.i, C.L. Amos and D.E. Heffler 
GSC Open Fila 2997. $20 
($26 outsido Canada} 

To order, see page 40 
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CANADA IS A RECOGNIZED LEADER IN THE GEOSCIENCES, AND THIS 

EXPERTISE IS MUCH IN DEMAND. GSC'S INTERNATIONAL CONNECTIONS BRING SIGNFICANT BENEFITS TO 

BOTH CANADA AND THE PARTNER COUNTRIES. WORK WITH OTHER COUNTRIES TO CARRY OUT GEOSCIENTIFIC 

RESEARCH OF MUTUAL BENEFIT HAS LED TO ADVANCES IN UNDERSTANDING THE GLOBAL ENVIRONMENT AND 

OPENED DOORS FOR CANADIAN INDUSTRY. IT ALSO EXPOSES CANADA'S GEOSCIENTISTS TO GEOLOGICAL 

PHENOMENA THAT MAY HAVE IMPORTANT IMPLICATIONS FOR CANADA IN MINERAL AND PETROLEUM 

EXPLORATION AND DEVELOPMENT, NATURAL HAZARD ASSESSMENT, AND ENVIRONMENTAL STUDIES. 

Brazil project opens doors 
for Canadian business 

A four-year joint program with the 
Geological Survey of Brazil and the 
Canadian International Development 
Agency (CIDA) was completed 
with the active participation of 11 
Canadian companies. The "Canada­
Brazil Cooperation Project for 
Sustainable Development in the 
;\1inerals Sector" transferred Canadian 
technology for geological products 
and services, enhanced the capability 
to carry out resource assessment in 
the Amazon, and established links 
between Canadian and Brazil ian 
institutions and companies concerned 
with the sustai nable de\'clopment 
of Brazil's minerai resources. T he 
economic spin-offs realized by 
participating Canadian companies is 
already in excess of $3 mill ion, with 
furthcr income anticipatcd from 
sale of data. 0 

LANDSLIDE HAZARD THREATENS ALGERIAN CITY 

A GSC S CIEN TIST HEL PEO A L GERIA'S OFFICE NATIONAL OE LA RECHERCHE GEOLOGtQUE ET MINIERE ASSESS 

L ANDSLI O E HAZARD IN CON STANTINE, ALGERIA'S TH I R D L ARGEST CITY. SLOW-MO YIN G LA N OSLIOES ARE 

WI D E SPREAD I N CONST A N TI N E, AFFECTING AN ESTIMATE D 100 ,000 PEOPLE A ND 15.000 BU I L D I N GS. 

U RBA N IZATION HAS TAJ<EN PLACE O N MARGINALL Y S T ABLE SLO PES, AND T H E S U BSEQUENT MOV EMENTS 

O F T H ESE S L O P ES H A VE CREAT E O A N U RBA N LA NDS LIDE DI SASTER O V ER T H E PAST 2 5 Y EARS . THE 

POTE NTIA L FOR M I T IGATING THI S L A N OSLI D E PROBLE M IS HI G H , GI Y E N T HE S L O W-MOYING NATU R E OF THE 

S L OPES. CA N A O IA N C OMPA NIES ARE EXPEC TEO T O BEC O M E I NYO LYED IN TH E D ESIG N A N D CONST RUCTIO N 

O F STABILIZAT ION MEASU RES IN CON S T ANTI N E. 
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INTERNATIONAL CONNECTIONS 

New earthquake 
collaboration 

Increased understanding of Canada's 
earthquake hazard can be gained 
from the study of analogous areas 
in other parts of the world. The 

Tankai Subduction zone, off south­
westJapan, has striking similarities 
to the Cascadia Subduction zone on 
the West Coast. Canada's historical 
record for that region spans only 100 
years, while there is a rich, 500-year 
written record of earthquakes in 
Japan. There is also excellent surface 
exposure in Japan of the source faults. 
Over the past year, the GSC pulled 
together partnerships, involving 
Canada, the U.S and Japan, to develop 
a mutually beneficial research program 
that will apply this rich Iode of 
Japanese information to West Coast 
earthquake studies. 0 

World minerais project 

The World Minerais Geoscience 
Database Project, sponsored in part 
by industry, is constructing and main­
taining digital databases of global 
geology and minerai deposits. These 
are suitable for geograph.ic information 
systems (GIS), summary reporting and 
cartography. The project builds on 
GSC's minerai deposits expertise and 
will aie! Canadian companies invokcd 
in worlcl-wi<le exploration for gold, 
copper, nickel and zinc deposits. 
Products arc now being delivercd to 

project sponsors \ia an Internet site 
at www.nrcan.gc.ca/gsdmrd/wmgdb. 
The database will also be available to 

the general public m·er the Internet. 
The first products should be <l\'<lÎlable 
in the \'ear 2000. 0 

GSC part of international 
team looking at Venice 
Lagoon 

GSC's scientific expertise and unique 
instrument technology resultecl in 
an invitation to take part in a major 
international project, funded by the 
European Community's S&T program 
and involving many European science 
institutes . The main thrust is an 
investigation of the Venice Lagoon 
to produce a mode! of the Lagoon 
that can be used to deal with issues 
of pollution, water quality, Joss of 
biodiversity, lagoon degradation and 
channel siltation. The project will 
provide important input to Canadian 
issues such as the stability of dredged 
sediments in Canadian harbours, the 
siting of aquaculture farms and cost­
effective design of offshore engineering 
structures. It is also providing 
an international showcase for 
Canadian technology. 0 
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GSC seismographs detect 
nuclear explosions 

The GSC operates a number of its 
seismograph stations as part of the 
International Monitoring System that 
forms part of Canada's obligations 
in determining compliance with the 
Comprehensive Nuclear Test Ban 
Treaty (CTBT). The GSC data 
is forwarded automatically to the 
CTBT organization for analysis 
by the global community. In return, 
the GSC has access to data from the 
global monitoring network. In May 
1998, days before India or Pakistan 
announced that they had each carried 
out five nuclear test explosions, GSC 
staff were able to confirm that an 
explosion signal had been detected 
and provided an initial assessment of 
weapon explosive yield to disannament 
and intelligence agencies within 
the Government of Canada. GSC's 
Yellowknife array of 16 seismographs 
was successful in picking up even the 
smaller tonnage blasts, demonstrating 
that it is probably the most sensitive 
seismic monitoring facility in 
the world. 0 



Multinational Andean 
Program (MAP) 

This four-year, jointly funded project 
with the Canadian International 
Development Agency (CIDA), GSC, 
and die national geoscience agencies 
of Argentina, Bolivia, Chile and Peru, 
is providing a knowledge base for 
minerai exploration in a remote part 
of the Andes. H ighlights of the 
past year included: 

• An $800,000 aeromagnetic and 
radiometric survey flown by a 
Canadian company over a large 
area of northeastern Argentina was 
completed. T he project used seed 
funding from CIDA to leverage 
further support from ten 
other companies. 

• A broad spectrum of technology 
sharing, field work and laboratory 
activi ties and training took place. 
Of note were strong connections 
with GSC's geochronology labora­
tory and a four-week training 
course for the GSC-developed 
software package, Fieldlog. 

• A i\1emorandum of Understanding 
between Chile and Canada was 
signed on M arch 1-l, 1999 empha­
SIZlng cooperation in many 
areas of geoscience between 
the two countries. @ 
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International conferences 

The GSC was instrumental in 
hosting and organizing several 
important international conferences 
during tl1e past year: 

• As a key sponsor and contributor 
to the 7th International 
Conference on Permafrost in 
Yellowknife, GSC's leading role 
in permafrost and gas hydrate 
research was showcased. The 
conference, with participants from 
30 countries, provided an excellent 
opportuillty for GSC to strengthen 
its national and international 
linkages. At the meeting, 
GSC released a guidebook for 
Yellowknife, Living with Frozen 
Gromzd, written in close collabora­
tion with the local community 
and the geotechnical consulting 
industry. The publication 
was acclaimed by conference 
pa rticipants, as well as the 
mayor and communi ty. 

• T he 5th International Symposium 
on the Jurassic System took place 
in Vancouver. GSC scientists were 
key organizers and led a number 
of fi eld trips through western 
Canada . The conference, with 
delegates from 26 countries, brings 
together special ists from diverse 
fie lds responsible for setting stan­
dards for correlations within the 
J urassic Period and resolving 
geological problems by multi ­
disciplinary approaches. 

• GSC glaciologists co-convcned 
the Fi rst International Mars Polar 
Science Exploration Conference 
in H ouston, Texas. T his highly 
successful conference helped to 
define the goals of a Mars polar 
mission and ice sampling strategy. @ 

3 3 
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INFO N 

DELIVERY OF GSC'S EXTENSIVE AND DIVERSE SCIENTIFIC OUTPUT IS 

TAILORED TO CLIENTS' NEEDS FOR INFORMATION IN A VARIETY OF FORMATS, RANGING FROM TRADITIONAL 

PUBLICATIONS TO THE LATEST IN DIGITAL MAPS. THE GSC IS INCREASINGLY LOOKING TO THE INTERNET 

AS A PRIMARY MEANS OF COMMUNICATING WITH BOTH ITS TRADITIONAL CLIENTS AND A BROADER PUBLIC. 

GSC STAFF ARE TRAILBLAZING NEW WAYS OF COMMUNICATING COMPLEX SCIENTIFIC INFORMATION AT A 

LEVEL ACCESSIBLE AND RELEVANT FOR NON-TECHNICAL USERS, EDUCATORS AND STUDENTS. 

GSC website revamped 

T h e GSC launched the latest edition 
of its website in September. T he site 
has a fresh new look, and the informa­
tion has been updated and reorganized 
to allow easier navigation. Added 
features include a focus on GSC's 
data resources across Canada, feed­
back li nks on each page, corporate 
plans, and how to make business 
connections with the GSC. The site 
is the entry point to GSC's research 
activities, partnerships, educational 
materials, as well as to links to other 
gcoscience agencies around the 
world. T he webs ite has evolved into 
a major vehicle for communicating 
information to the scientific commwl.Îty 
and the pub li c at large. t3 

Millionth "hit" on 
GSC website 

One component of the GSC 
website, that features the wo rk 
of its terrain sciences group, 
(http://sts.gsc.nrcan.gc.ca/), rccorcled 
its millionth "hit" in early 1999 by 
\·isitors from 111 countrics . This 

award-winning site, which averages 
20,000 "hits" every week, covers a 
wide range of GSC research: gas 
hydrates, environmenta l geology, 
geohazards, glaciology, permafrost, 
hydrogeology, minerai exploration, 
surficial mapping, urban geology, and 
NATMAP. One of its most popular 
features is a photo archive of land­
scapes of Canada. t3 

Award-winning 
educational website 

\i\rith funcling from the Quebec 
government, the GSC cleveloped If 
the Eanh ro11/d talk ... ; / 11 imroductio71 
to the earth srimces, a website that 
presents geoscience information in <l 

lively, non-techn ica l m:mner for the 
public. The site has been the recipi ­
ent of many awarcls for excellence. 
It was awarcled four stars by Hachette 
j1111ior and five stars br G11ide-/11temct 
magazine. It also received a spccial 
mention in the French magazine 
Point.net <rnd from the Cemrc 
i11tcmatio11al pour le d1h:cloppcmmt de 
/'inforo11te m _fi-ançais. http://www.iru-s. 
uquebec.ca/cgq/ terre. t3 
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Lessons from GSC's first 
Internet map release 

In 1996, the GSC for the first cime 
released a geological map, Smficiai 
Alate1·ia/s of Cmwda, via the Internet 
(http://sts.gsc.nrcan.gc .ca/page 1/sg 
m/maps .htm), and to date, about 700 
digital copies have been downloaded. 
The Internet release was designed as 
a learning experience for the GSC, 
and it has helped improve senice to 
cl ients . In orcler to clownload the 
map, clients first completed a ques­
tio1maire that helped the GSC pinpoint 
client neecls and find solutions to 
their problems. It also provided the 
GSC with valuable client profile infor­
mation: they came from 10 countries 
and fell into four groups: printe 
sector (.+0 %), university (28%), 
gO\'ernments (20%), and other (11 % ). 
Business opportunities ha\·c gro\1·n 
out of the client feeclback, for ex;11nple, 
a ro!·alty .1greement was signed for 
the use of the map in earthquake 
risk anal! 'sis sofrw,ire. 0 



CORDLink: geoscience for 
the Canadian Cordillera 
online 

A team of geoscientists and web experts 
from the GSC, B.C. Geological Survey 
and University of British Columbia 
have created an exciting Internet-based 
digital geoscience library that seamlessly 
integrates maps, images and text on the 
geology of the Canadian Cordillera. 
CORDLink, part of the ResSources 
GSC initiative, is suitable a wide range 
of users, including professional geosci­
entists, students and educators. 0 

GSC, a partner 
in GEOIDE 

Geomatics for Informed Decisions 
(GEOID E) was launched at Laval 
University on October 15, 1998, 
GEOIDE is a national network of 
centres of excellence in geomatics 
funded and managed by Canada's 
three granting councils and Industry 
Canada. Its objectives are to support 
the development of Canadian expertise 
in geomatics and the growth of geo­
matics as a strong Canadian industry. 
A major focus wi ll be the training 
of new researchers in this rapidly 
expanding fi eld . The GSC will sit on 
the GEOID Board of Directors as 
one of ten partners in the network, and 
it will play a major role in two multi­
disciplinary earth sciences projects. 0 

G S C S C IENTISTS 

JOHN C L AGUE AND 

BOB T URN E R AND THE 

G E OSCAPE VANCOUVER 

POS T E R THAT G R E W TO 

INCLU O E A SERI E S OF 

THEMATIC POS T E R S A ND 

ONLIN E R ESOU RCES, A ND 

S T I M ULATE D NIN E O T H E R 

PROJ E C T S I N COMMUNITI E S 

A CROSS C ANADA . 

Spreading the news: contributing 
to public awareness of science 

A COMMITMENT TO INCRFASING PUBLIC AWARENESS of science 

is a longstanding cornerstone of GSC's corporate culture. 

Outreach activities, whether at the national or community 

Level, are carried out with enthusiasm and innovation by GSC 

staff GSC initiatives, designed for one part of the country, 

are often used as a mode/ for similar activities in other 

communities. Some examples, out of many, include: 

• The Calgary Science Net:work, initiated and supported 

by GSC scientists bas, over the fast decade, spawned similar 

organizations in cities world-wide, and in particular con­

tributes to a well-organized provincial network in support 

of the A lberta education system. The Network was a 

M ichael Smith Award for Science Promotion winner 

in 1994. http://www.cadvision.com/calg_sci_net/ 

• T he GSC, in conjunction with several professional geoscience 

associations and ResSources GSC, is spearheading EarthNet, 

an exciting website that is a gateway to earth science educa­

tion tools. I t provides teachers with activities and resources 

for use in the classroom, a searchable database, a glossary of 

earth science terms, an online forum and chat room, and 

much more. http:/ /agc.bio.ns.ca/EarthNet 

• Geoscape iilncouver, the brainchild of two GSC scientists, 

is a colouiful series of posters and online materials that explain 

the key earth science issues relevant to that community. This 

initiative bas received rave reviews from educators and bas 

sparked similar projects for other communities across the 

country. So far, there are nine Geoscape projects zmderway : 

in Whitehorse, Victoria, Calgary, southern Saskatchewan, 

Winnipeg, Toronto, Ottawa, Québec and Halifax. 
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INFORMATION 

Geology and 
Inuit art connect 

Increasing interest in the nature of 
carving stone materials resulted in 
new connections for the GSC. In the 
past year, GSC scientists held a work­
shop on the geology of carving stone 
for the Inuit Art Foundation, so that 
they could respond to growing cus­
tomer interest in the type of stone 
used in carvings. GSC also helped the 
McMichael Collection of Art develop 
a new exhibit of Inuit sculpture. GSC 
contributed information and exhibit 
materials to illustrate the geology of 
carving stone and the role of geo­
science in the search for new sources 
of carving stone. The exhibition will 
run from May-September 1999 in 
Kleinberg, Ontario. This connection 
provides an excellent opportunity to 
demonstrate a unique link between 
geoscience and art, while at the same 
time increasing broader public 
awareness of geology and the GSC. 0 

VISITORS TO TH E OPEN HOUSE AT G SC'S SIDNEY OFFICE VIEW S E ISMOGRAPH 

RECOR O ING DRUMS. PART OF THE CANADIAN NATIONAL SEISMIC NETWORK . 
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Coast-to-coast 
connections with youth 

GSC science was front and centre at 
open houses across the country. The 
public attended in the thousands, and 
most brought their young children. 
Associated student programs connected 
tomorrow's geoscientists with today's. 

• The celebration of the 30th 
anniversary of GSC's Geomag;netic 
Laboratory culminated, May 2, with 
a public open house in Ottawa 
which drew about 
1,000 visitors. 

• The Institute of Ocean Sciences, 
which houses Fisheries and Oceans 
and GSC, at Sidney, B.C., opened 
its doors, October 1-4. Attendance 
topped 6,000 visitors, and about 
2,000 students were treated to 
lectures on marine geoscience, 
seismology and geodynamics. 

• The GSC played a leading role in 
the Ottawa celebration of ational 
Science and Technology Week. 
The Science Funfest, October 18, 
had 1,300 visitors, and a week-long 
program of workshops connected 
-+OO students with GSC scientists. 

• The Open House at the Bedford 
I11stitute of Oceanogrnphy in 
Dartmouth, N .S., where the GSC 
is co-located with several other 
government agencies, was a 
resounding success. School Day, 
October 22, provided tours for 
about 1,500 students and their 
teachers. ;\>lore than 2 5 ,000 people 
visited during the public Open 
Ilouse, October 2-+-2 5. 

GSC staff put a tremendous amount 
of energy and volunteer time into 
these events, but their efforts were 
well rewarded by the enthusiasm, 
interest and support that the public 
showed for their science. O 



Digital geology 
map of Yukon 

An exciting new initiative to produce 
the first comprehensive bedrock 
geology map of the encire Yukon is 
nearing completion, with a digital 
compilation at 1:500,000 scale on 
CD-ROM and a wall-map at 
1: 1,000,000 scale scheduled for 
release in the fall of 1999. The 
project, which grew from needs 
expressed by minerai explorationists, 
was funded by the Yukon Geology 
Program and DIAl\TD, and carried 
out by a team of their geologists and 
GSC GIS experts. The CD-ROM 
will also include geochronology, 
paleontology, minerai deposits and 
surficial geology data sets, making it a 
valuable tool for resource assessment, 
exploration and land-use decisions. 
The wall-map will be an excellent 
educational resource and valuable for 
regional scientific and exploration 
program planning. 0 

Lecture tours highlight 
GSC research 

Three GSC scientists were recog­
nized by the geoscience community 
this year for the excellence of their 
research and their ability to commu­
nicate its impact to a broad audience. 

• 7\1arc St-Ongc was the Geological 
Association of Canada's 1999 
I Ioward Street Robinson guest 
lecturer. This honour is awarded 
annually to a prominent Canadian 
geoscientist for the "furtherancc 
of scientifi c study of Precambrian 
geology and metal mining". 
Dr. St-Onge, during a four-week 
nationa l tour, g;we lectures at 
:! 1 Canadian uni\·ersities 
and institutions. 
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100 YEARS OF EARTHQUAKE STUDIES ON THE WEST COAST 

THE GSC CELEBRATEO THE 100TH ANNIVERSARY OF ITS SEISMIC OBSERYATORY 

ON OCTOBER 22, 1998, MAKING IT ONE OF THE WORLD'S OLOEST EARTHQUAKE 

OBSERYATORIES. THE ORIGINAL SEISMOGRAPH , WHICH WAS I NSTALLED I N 

VICTORIA IN TH E FALL OF 1898, HAS BEEN RESTOREO AND 15 ON D ISPLAY IN 

THE SIDNEY OFFICE. 

• Harvey Thorleifson was one 
of the 1998-99 Canadian Institute 
of Mining, ;\1etallurgy, and 
Petroleum Distinguished 
Lecturers. Dr. Thorleifson toured 
Canada giving his talk The Seanh 
foi· Dim11011ds i11 Canada on the his­
tory, science, and tcchnology of 
diamond exploration in Canada. 
As well as talks at professional evcnts, 
he presented 1-+ public lectures. 

• Gwendy Hall, as the 1998-99 
International Association of 
Exploration Geochemists' 
Distinguished Lecturer, gave a 
series of lectures in Australia on 
selective chemical leaching mcthods 
for soils/sediments and cost­
effective protocols for water 
collection and analysis. 0 
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A STRATEGIC INITIATIVE TO 

PUT GEOSCIENCE KNOWLEDGE 

ABOUT CANADA' S LANDMASS 

AND OFFSHORE REGIONS ONLINE. 

The Canadian Geoscience 

Knowledge Network is a partnership 

project of the GSC and provincial and 

territorial government geoscience 

agencies. Slated for completion in 

2010, the Network will provide Internet 

access to the information and data 

holdings of ail government geological 

surveys in Canada. Connections to 

geoscience information from academia, 

other government agencies, and 

industry are under discussion to 

make the Network truly national. 

The Network's "single window" 

access to geoscience information 

and expertise is essential to maintain­

ing Canada's position as a world 

leader in providing geoscience 

information for sustainable resource 

development, and il will enhance 

Canada's competitive position in the 

global geoscience and resource 

exploration community. 

Ressources GSC, the program that 

will deliver GSC's component of the 

Network, is GSC's flagship knowledge 
project. ResSource's GSC will 

complement the Canadian Geospatial 

Data Infrastructure (CGDI) and other 

information highway initiatives under­

way in Geomatics Canada. lt will 

also form an important component 

of the Natural Resource Knowledge 

Networks being developed with other 

federal and provincial government 

departments and agencies . 

FOCUS ON 

THE CANADIAN GEOSCIENCE 

KNOWLEDGE NETWORK 

ln early 1998, the GSC, in collaboration 

with GeoConnections, initiated the 

Geoscience Knowledge Network 

project to demonstrate and evaluate 

Internet access and distribution of its 

geoscience knowledge in a client­

focused manner. The project was 

renamed Ressources GSC in March 

1999 to align it with other similar 

initiatives underway at NRCan and 

to avoid confusion with external 

initiatives with similar names. 

ln its first year of operation, 

Ressources GSC supported the 

development of a range of demon­

stration projects. These projects 

present innovative approaches for 

delivering diverse GSC data and 

knowledge on the Internet. 

VISIT RESSOURCES GSC! 

HTTP://RGSC.NRCAN.GC,CA 

3 8 



1 9 9 8 1 9 9 9 

p AND 
SERVICES 

Earth Sciences Information 
Centre (ESIC) 

ESIC has Canada's largest collection of 
books, journals and maps on the earth 
sciences with world-wide coverage. 
l ts collections also include CD -ROMs, 
ail GSC publications, videos, atlases, 
audiotapes, and photographs. 

Many of ESIC's products and services 
are available through the Internet 
where clients have access to the Library 
Catalogue, the federal geoscience 
database GEOSCAN, reference 
services and document delivery. 

The L ibrary Catalogue has information 
on the status and location of the more 
than 2,000,000 holdings of ESIC and 
G SC's regional libraries. GEOSCAN, a 
searchable data base of GSC publications, 
has over 40,000 bibliographie records 
concerning the Canadian landmass 
and offshore regions. 

E nquiries can be sent \'Îa the ESIC 
website, e-mailed to ESIC@NRCan.ge.m, 
faxed to (613) 943-1549, or contact the 
Information Desk at (613) 995-4071. 
Document delivery requests should be 
sent to ESIC. ILL@XRCa11.gc.ca. Sorne 
fees for document <lelivery and reference 
sen ·ices may apply. 

Visit ESIC online at 
www.nrcan.gc.ca/esslesic. 

Coordinates for CSC's regional libraries: 
Calgmy Tel. :(403) "!.92- ï 165; 
E-mail : calgary.ref@gsc.nrcan .gc.ca 
Québec l è l.: (-+ 18) 65-J.-2677; 
E-mail : <lupuis@gsc.nrcm.gc.ca 
Vimcom:er l èl. : (60-J.) 666-38 12; 
E-mail: lib,·an@gsc.nrcan.gc.ca 

Aeromagnetic and 
gravity data 

Aeromagnetic, gra\'Îty and digital ele­
vation data for Canada are available 
as colour plots or digital data. These 
national data sets can be scaled to any 
size, provided in most formats and 
supplied on a variety of media types 
including delivery via FTP. Products 
range from economically priced, 
generic coverage to customized, 
project-specific data sets. Quotes are 
available on request or visit our web 
site for product and pricing details. 

Geophysical Data Centre 
Geological Survey of Canada 
615 Booth Street, Rm. 235 
Ottawa, Ontario K lA OE9 
Telephone: (613) 995-5326 
Fax: (613) 952-8987 
E-mail: infogdc@agg.nrcan.gc.ca 
Web site: 
h ttp:// gdcin fo.agg. nrca n. gc.ca/ ca t/ 
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Crustal-scale expertise 

T he GSC provides instrumentation 
and expertise for crustal scale seismo­
logical and electromagnetic studies. 
ln recent years this has involved 
international projects led by academia, 
industry or governments abroad, on 
a cost-recovery basis. Focus is on 
two areas: 

Seismic refraction: The GSC has 
2 H record ers and field service uni ts 
(computers) that employ GSC­
developed L ithoseis software, along 
with field expertise in designing and 
conducting refraction experiments, 
andsubstantia l experienceand 
expertise in data processing 
and interpretation. 

Electromagnetics: The GSC has two 
high-frequency magnetotelluric systems 
and 16 long-period magnetotelluric 
recording units (LL\1S), as well as 
display and processing software and 
data acquisition, processing, modelling 
and interpretation expertise. 

Crustal Ceophysics 
Geological Sun·ey of Canada 
615 Booth Street, 2nd Floor 
Ottawa, Ontario K lA OE9 
Telephone: (6 13) 99"!.-0758 
Fax: (613) 992 -8836 



PRODUCTS AND SERVICES 

Core and sample 
repository 

This facility houses cores, drill cut­
tings and associated documents for ail 
wells drilled on Canada Lands north 
of 60° and in the offshore regions of 
the west and east coasts. Cuttings 
from oil and gas wells in the Prairie 
provinces and British Columbia also 
are available. There are 14 examina­
tion booths and seven core tables 
available for use by clients. Repository 
staff retrieve material for examination 
and sampling as requested. The 
sampling of cores and unwashed 
cuttings is permitted under strict 
guidelines, and any resulting thin 
sections, slides or analytical data 
must be returned at the end of 
the loan period. 

A.J. Scott 
Geological Survey of Canada 
3303-33 St. N.W. 
Calgary, Alberta T2L 2A7 
Telephone: (403) 292-7057 
Fax: (403) 292 -5377 
E-mail: ascott@gsc.nrcan.gc.ca 
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Marine equipment rental 

The GSC has unique marine 
equipment which is available for use 
by external partners under certain 
arrangements. International requests 
for scientific collaboration often 
involve use of this specialized equip­
ment. The GSC can make the equip­
ment available, under agreement, to 

industry to enable them to tender on 
a contract or to be a sub-contractor 
on a GSC-initiated project. 

For example, the GSC made its ocean 
bottom seismometers available to a 
Canadian company to enable it to 

bid on a contract with the British 
Antarctic Survey to conduct surveys 
in the South Atlantic. 

To explore possibilities, contact: 

R. Pickrill 
Telephone: (902) 426-3 587 
Fax: (902) 426-4104 

R. Currie 
Telephone: (250) 363-6419 
Fax: (250) 363-6565 



LAB 

Analytical chemistry 
laboratories 

These laboratories specialize in 

the total analysis of geological 
and em;ronmental samples for 

most elements of the periodic 

table. T hey are equipped with 

state-of-the-art equipment 

including laser ablation and 
electrothermal \'aporization !CP 

mass spectrometry. Extremely 
small samples can be analysed 
for trace elements and for iso­

tope ratios of certain elements 
such as boron, lithium, lead and 

osmium. C helation ion chro­

matography coupled with plasma 

spectrochemical techniques 

allows for the analysis of pore 
fluids and brines, as well as 

ultra-trace analysis of geological 

materials. T he bboratories 

collaborate with industry and 
uni\'ersi ties on method and 

instrument de\'clopment 

projects, and offer training in 
instrumenta l technology and 

applications to geochcmical 
anal)·sis. 

D.C. G régoire 

Geological Survcy of Canada 
601 Booth Street 

On.ma, O ntario KIA OE8 
Telephone: (61 3) 995-+2 l 3 
Fax: (613) 9+3- 1286 

E-111111/: gregoire@nrcan.gc.ca 

Analytical method 
development 
la bora tory 

Th" Ltborat<Jr) focu"e' on 
,;,,pcc1Jtion of clcmcnt., în 

<;ediments, .,oil., and water.,; cost­
cffcct11 c metho<b to an.tly'c sur­

face "•Hcr' to ppb, ppt ;tnd ppq 
bels h1 IC l'- \I S .md ICP-.\F~; 

and mcthods Il\ "hich to diffcr­
cntlatc gcog-cmc tllld anthro­

po!!cn1c .,ourccs of mct~1 1 .... 

T h" statc-of-thc-an bhor;Hon 
includc, a CLis,-1 OO Clc;tnroom. 
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l\'ew methods are designed and 

tested mainly through collabora­
tive projects in environmental 

and exploration geochemistry 
with scientists in the GSC, else­

where in Canada and abroad in 
other government, university 

and industry institutions. The 

methodology is developed and 

transferred to Canadian com­
mercial geochemical and cm;­

ronmental laboratories through 

collaborative learning, training 
and international publications. 

G .E.M. Hall 

Geological Survey of Canada 

601 Booth Street 

Ottawa, Ontario KIA OE8 

Telephone: (6 13) 992-6+25 
Fax: (613) 996-3726 

E-mail: ha ll@gsc.nrcan.gc.ca 

Delta-Lab 

The GSC-Québcc isotopie 

gcochemistry laboratory analyses 
stable isotupes of hrdrogen, 
carbon, nitrogen, oxygen and 

sulphur usi ng PRIS.\1-l ll, 
SIR.\ -12, GC:-CO.\\BL'STIO:'\­

Prism-m (CC-IR,\lS), continuous 

elemcntal analyser" ith Prism- lll 
(EJ\-CF-1 R.\ lS), auto-water for 

o\ygen, and clemenrnl analyser 
and extraction li ncs for water, 

carbonates, sulphic.lcs, sulphates 
and organic matter. \\ 'ith th is 

equipment, the la borator) can 
co1er the cntirc range of 

stable i"lt<>pic traccrs applied to 

hy1drogcological, en\i ronmcntal, 

meullogcnic, diagenctic and 
sedimentological studics by 

analysing the isotopes of water, 
rc:1g·cnr lrnsts •tnd 
dissoked componcnts. 

.\1.\1. s.11ard 
()uéhcc (ic<hCH.:ncc Centre 

c; ~( '.-(juéhcc 

2'il'i , boui. Lau rier, C.1'. ï 'iOO 
Sainte- Foi ((juébce) (; 1 \ ' +Cï 
l i·"'phonr: (+ 18) (1 'i+-~ (, l+ 

/-in: (+IH) 6'i+-Y115 
L-111t111: llh;l\ ~1rd@nrc111.ge.ta 
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Dendrochronology 
and dendrogeo­
chemistry laboratory 

These facilities help scientists 
to analyse tree growth and use 

trees as bio-indicators of natural 

and anthropogenic environmental 

disruptions. Trec growth para­

meters are analysed by mcans 

of a high-precision (0.001 mm) 

Unislide \'clmcx micromcter, 
connected to a ,\ letronics Inc. 

QC-1000 data-acquisition sys­

tem, which is used to transfcr 

and digital!)' process data. 

Dendrochronology can be com­

bincd with gcochcmical analysis 

of grcm th rings to document the 
nature of etwironmenrnl condi­
tions as wcll as their spatial and 

temporal c,·olution. ,\pplications 

related to climatc change, etn-i­

ronmental geoc.lp1amics anc.I 

en\·irontnental gcochemistry 

may be dc,·clopcd. 

C:. Bégin 
Québec Gcoscicncc Centre 

GSC-Québec 

2535, boui Laurier, C:.P. 7500 
Sainte-Foy (Québec) C 1 \ ' +Cï 

Telephone: (+18) 65+-~r.+8 

f l1x: (+ 18) 65+-2615 
l\-111ail: cbcgin@nrcan.gc.ca 

Gamma-ray spectro­
metry laboratory 

This bboratory analyses geolog­
ical and crn ironment<ll s;11nples 
to mcasurc ;1h~olutc radio-elcme1H 

ccmccntr<ltlons c,f pota..,..,ium ('X,). 

cqui1·a lent uranium (ppm). 
and cqui1-.1lent thorium (ppm). 
~rhc ..,pcctromctcr uti lise"' rwo, 

lead-shielded, 1 +cm h) 1 +cm 
"iOdium iodide dctcctor..,. \ 

C.SC-des1gned "'ft'\1 ,1re p;tcbf!C 
procc"c' data acqui rcd ln the 
dctcctor"i <HHI rct·ord-.. g<1mnu 

r<1~ · "i)>L:Ctra from "ill<.Tc..,..,1n.: 

"un pie,. C..1l ihr.n1on of the 'l'ec­
tromctc:r i.., ~1cco111pli"ihcd U"iing· 

poL1'SIUl1l ( RC, h.-1 ). cq1111 •tic-nt 

IES 

uranium (RGU-1 ), and equivalent 
thorium (RCTh-1) standards 

recogniscd b) the International 
i\romic Energy .\gency. Labora­

torr services arc an1ibhle on a 

cost-recm·crr basis. 

P.B. l lolman 

Geological Sun·ey of Canada 

60 1 Booth St. 

Ottawa, Ontario KL\ OE8 
'fèlephone: (613) 992-12 .l 7 

Fax: (613) 996-3 726 
F.-111nil: pholman@nrcan.gc.ca 

Geochronology 
la bora tory 

This labonitory spccializes in 
rock and minerai age dating ;111d 

isotopie micro;1n,1lysis using 

l '- Ph, Sm-:'\'d, Rh-Sr, and .\ r-.\r 

isotopie S)·stems. !t has long 

heen im oked in de' cloping 

agc-c.hning techniques to rcsoh-c 

import~tnt que ... tions in gcologic1l 

111;1pping ;1nd the timing of tcc­

tcrnic and miner.1lizing en::nts. 

Dtffcrcnt chronometcrs ;trc 

closcly intcg1-.ncd to prm ide 

opumal approachcs for answcnng 
;Jtl en.~r-c.\p;.tnding r;1ngc of gco­

scicnce questions. \ d, icc from 

Lthor<HOr) staff ,1nd use of its 
focilnics arc ;11<1d.1hle to clients 

in Can<lda and ahroad. 

.\ rcccnt addition to the 
bhoratory i-.. the Scnslli\l' I l îgh 
Rc"iolution Ion \licroprohc 

(S I IRI \li' ). One of on!) .t h;1lf 
dotl'll in the \\orld, the in ... tru­

llll°llt ;.dlo\\"i unprccedcntcd 

111"1f.d1l"i 11110 li1L' gcncs1" ~rnd !11'-i­

tor~ of ... inglc mincLil gr.1i1i-. ~md 

rock .... !· rom \uch inf11r11ut10 11. 

an cnhanccd u1H.il'r"iLlnding 

of funda111u11al .111d pr;1ct1c<1I 

prnCL'"i"L"' c1n hc ;iddrc-...,cd 



The latest acquisition is a new, 

srate-of-the-art automated co1 
laser for analvsis of single to 
multi-grain samples in the Ar-Ar 
laboratory. T his laser extends 
GSC's microanalytical capability 
to the Ar-Ar geochronological 

system, prmiding for a unique 
breadth that all ows for the srudy 

of samples ranging in age from 
historica l ri me to the oldest 
rocks on earth. 

O . van Breemen 
Geological Survey of Canada 

601 Booth Street 
Onawa, Ontario KIA OE8 

Telepho11e: (6 13) 995-08 10 
Fax: (613) 995-7322 

E-mail: 

ovanbreemen@gsc.nrcan.gc.ca 

Geocryology 
research laboratory 

GSC and Carleton University 

have established the Geoc ryology 

Laboratory at the universit:y to 
faci li tate joint research and to 

ensure adequate training for 
scientists and srudents in the 

field of permafrost research. 

GSC contributions to the facility 
include: high precision thermal 

calibration equipment, a needlc 
probe thermal conducti,·it\· 111e;1-

surement system, a cold room, 

and miscellaneous equiprnent 
suitable for experimental work 
and field studies. This compre­

hensi,·e rescarch-oriented labo­

raton· can support fundarnental 
and applicd rescarch. 

.\\. Burgess 

Geological Survcv of C;1nada 
601 Booth Street 
Otta\\·a, Ont;1rio K 1 A OE8 

7è!cphonc: (613) 996-931 ï 
F11x: (613) 992-2+68 

E-m11il: hurgess@g-sc.nrcan.ge .c1 

GSC LABORATORIES 

Geomagnetic 
labo ra tory 

This laborato1T cb ·elops, 

tests and calibrates geoplwsical 
instruments for se,·eral GSC 
activities: geo1nagnetîsm, marine 

geophysics, crustal geophysics 
and seismology. For external 

clients, it calibrates magneto­
meters, magnetic con1passes, 

and magnerotelluric systems. 

Operational and scientilic 
groups collect and use geomag­

netic data from across Canada for 
& ,·ariety of purposes, including 

the production of magnetic 

charts for navigation b\' compass 
and magnetic stonn warnings. 

Scientific and engineering col­

laborations " 'ith industrial and 
acaclemic parmers are welcomed. 

Research specialities include the 

effects of magnetic storms and 
other related phenomena on 

modern tcchnological systems 
such as elcctric power transmis­

sion and pipelines. 

R.L. Cales 

Geological Sun-ey of Canada 
ï Observ;Hory Crcsccnt 
Ottawa, Ontario K L-\ 0\'3 

7èlephone: (613) 8.lï-+561 

Fax: (613 ) 82+-9803 
E-mail: colcs@gcolab.nrcan.gc.ca 

Light stable isotope 
(LSI) laboratory 

This lahoraton· specializes in the 

application of OX)"f!"Cn, h\llrogcn, 
sulphur ;1n<l carhon isotope 

geochemist1: to the stud!· of 

hl'Clrologic, pem>logic, ;rnd orc­

forming proccsscs. \ complete 
range of inorganic and orgJnic 

Earrh m;Hcri ,ils arc ;rnakscd as 

macro and micro S<lmples, using 
state -of- the-an <.1nd. in somc: 

cases, world-leading techniques, 
including Llscr- l>ascd lluorination 

of microscopie sample'i. 1 t l'.'l 
in\·oh-ed in 111Jn~ - ~H: ti\ iries, 
including a g:on.:rnm<.:nt -indusrry 
prn1cct to docum"nt p;1lcoh\"llro­
rher11ul srsrelll'> ;HHl ;1ltert1cion 

JS~Ol'ÎJted \~ · ith \ '()\c;,1nic- <l'i'iOCi;Hl'd 

!l1'l'i'il\"t: ...,u\phidl' dcpo\lt\, thl' 
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GSC-led Sullivan Project, and a 
recalibration of the intemationally 

accepted scale for sulphur 
isotope geochemist:ry. 
Collaborating scientists from 

government, industry and 
university work closely \Vith 
laboratory personnel.\\ 'here 
appropriate, coll aborators may 

carry out analytical procedures 
themseh-es, or rely on support 

from laboratorv staff, on a 
cost-sharing basis. 

B.E. Taylor 
Geological Survey of Canada 

601 Booth Street 
Ottawa, Ontario KlA OE8 

Telepho11e: (613) 995-+6ï3 
Fax: (613) 996-9820 

E-mail: btaylor@nrcan.gc.ca 

Microanalysis facility 

This labor·atory's principal func­

tion is the imaging and chemical 
analysis of geological materials 
such as microfossils and of 
sediment/mineral grains. The 

focility houses an Emironmental 

Scanning Electron ,\Iicroscope 
(ESE\!) with anached energy 

dispersi,·e spectrometer, an 

X-r<l)' diffractometer, and an 
optical image analysis system. 

Tt is capahle of examining 
unconsolid;neJ marine sediment 

samples in '' narnral (wet) stare 
for more ;1ccurate characterization 

of gcorcchnical propcrties such 

;1s porosit:y. ~.\ recent upgrade to 
the l·:SE.\ 1 allo" s for the quanti­

rati,·c anah-sis of sulphides and 
silicnc minernls . The facilit\ 

colL1hor;ltCs \\ith ornside uscrs 
in J , ·ariet!· of onguing projccts 

in ge<liogic1l. en,-îronmc:ntal. 
;md biolog·ical studies, ;rnJ is 

open to ne\\ resl.'arch initi ;.1ti\'l'S. 

FC. Thom;1s 

Gcological Sun C\ of Canada 
P.O. Bm l ll06 

Darrmouth, :\'oLl ScotiJ 

Bè' +.L: 
7t-lcpho11": ('Il)!) + ~6-+rd 5 
1-;1x: ('IOè ) 4~(1 -Hr15 

L'-111t1 il: th<11nasf@a~c.h1<>.n;;;.c1 

Micropaleontology 
labo ra tory 

This laboratory specializes in 
microfossil (conodonts and 

radiolarians) processing and 
extraction. Facilities include a 
scanrùng electron m_icroscope 

and energy dispersive spect:rome­
ter. The laboratory collaborates 

with governments, induStf)' and 
universities. \\'here appropriate, 
collaborators may work indi,'id­

ually or supported by laboratory 

staff on a cost-sha1ing basis. 

S. Irwin 

Geological Survey of Canada 
101 - 605 Robson Street 
Vancom·er, B.C. , \ '6B 5] 3 
Telepbone: (60+) 666-ï719 

Fax: (60+) 666-112+ 
E-mail: sinrin@gsc.nrc;:m.gc.ca 

Mineralogical 
laboratories 

GSC's "' lineralogical 
Laboratories are equipped to 
conduct physical, optical, chemi­

cal and crystallographic analysis 

of minerais utilizing elect:ron­
microprohe, sc3nning-electron 

microscope , and x-ra\' diffraction 
techniques. In ;1ddition to their 
O\\ n research, the highl) qualificd 

profcssional staff pro,·idc minerai 

analysis to the other progr-Jms 
of the CSC: and ;1lso prmide 

expertise ;1nd traming to the 

scientific community. 

G. ,\ 1. LcChcminant 

Ccologic;1I Sun C) of Crnado 

601 Booth Street 
Ottawa, Ontario K L\ OF~ 

'ft-lcphn11": (613 ) '!'!5-+61->6 
fa1·: (613) '!+3- 12K<> 
E-111r1i/: leL·hemin@nrcan.ge.c.1 



Organic geochem­
istry laboratory 

T his laboratory is equipped to 

pcrform organic geochemical 

analyses of o ils, coals and scdi­

menrs and some t:)1)es of em'i­
ronmental analyses. Dam from 
these analyses can be used fo r 

assessing the o rganic carbon 
content, petro leum gencration 

potential, maturit:)• and paleoen­
,.ironment of deposit ion of 

sedimenrs, o il-oil and oil-source 

correlations, marurit:)' and dcgree 
of biodegradation, direction and 

relati,·e distance of migration 

of hydrocarbons, the simulation 

(using pyrolysis techniques) and 
ki netics of oil and gas generation 

from sedimenrs and coals, and 

the t:)1le and origin of hydrocar­

bon contamination in sediments. 
The laboratory provides organic 

geochemical analyses on a cost 
per sample basis. 

,\ J.G . FO\d er 

Geological Sun ·ey of Canada 
3303-33 rd St.~. \\'. 

Calgary, Alberta T2 L 1:\ï 
"fèlepbone: (+03) 291-7038 

Fnx: (+03) 292-ï l 59 
E-111t1il: fowler@gsc.nrcan.gc.ca 

Organic petrology 
la bora tory 

This laboraton is equipped with 

a range of microscopes, including 
standard pctrological micro­

scopes for determining thermal 
maturin (includ ing ,·itrini tc 

rdlectance and fl uorescence) and 
organic facies, for intcrprcung 

the origin of p)Tohitumcns, for 
mcasuring homogcnization tcm­

peranirc"i, Jn<l for inn.:stigating 
hyd rocarhon fl u id inclusion" An 
inugc analysis s~·..,t<.: 111 for auto­

mated opucal microscopy (c.g., 
parnclc si1c and shape .malys1'), 
~1 confocal scanning m icro..,cope 

for -~ -D 1111.1g1ng k .g .. m1cropa­

lcontolo1-rical applic:tllons) and a 
'>Canning- clct:tron micro..,copc 

arc ;tlso '" a1Lihk. 

L.D. St,1'1uk 
( ;colot,:ic;tl Sun e\ of Can;HLt 
H03- Hrd \t. '\.\\ . 

Ctlg:tr). \ lhcm '121. 2 \ 7 
'frlrp/>0111 · c+Ol) 2'12-- 1'1'1 

l in : (+O l) 2'12 -- 1 ' 'I 
1:'11111il: \"ita..,1uh:@µ-..,c.nrc.1n.gt.c 1 
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Paleomagnetic 
la bora tory 

T his well-equipped laboratory 
spcciali zes in Q uaternary mag­

netostratigraphic correlations, 

t racking large scale ancient 

fluid-flo" C\'Cnts, Cordillcran 
tectonic d isplacemenrs and 
structural rotation problems. 

,\lost of the work done in the 

lab is collaborati,·e with partncrs 
frorn univcrsitics and go\·ernmcnt 

co,·ering the cosrs of samplc 

preparation (performed on site) 
and measu rement. 

R.Enkin 

Gcological Suryey of Canada 

9860 \ \'est Saanich Road 

Sidney 8 C. \ '8L +82 

Telephone: (150) 363-6-1.l 1 
Fax: (150) 363-6565 
E-11111il: enkin@pgc.nrcan.gc.ca 

Paleontology 
services 

GSC paleontologists and 
laboratory facilities are a,·ailahle 

nationallv and for a ,·ariety of 

cost-rccovery and collaborati,·c 

acti,itics. These includc fossil 

identifications and intcrprctations, 
labor:tton· preparations, refcmt ls 

of paleontological sarnplcs and 
tasks to special ists, contributions 

to regional stratigraphie studics, 

short courses an<l training 
(i n-house and cxtcrn;tl ), nccds 

analysis, an<l ackice o n sctting 

up lahorntories and othcr 
focilitics. ,..\,·ailahlc expertise is 

i n c:rcasingl~ hcing conccntratcd 

on microfossils (pri marih 
conodonts and foram inifera) 

and pal)110111oq1hs. 

T l'. l'oulron 

Ccolopcal Sune) of C:anad;t 
BOl - 33 Street '\.\\ '. 
Cilt,:an, \lhcrra T2 1. 2. \ ï 
'frlcpbo11c: (+0.1 ) 292-70% 

l ·i1x: c+O.l J 292-60 1+ 
1~·-mail: puulton@gsc:.nrc:an.ge.c .l 
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Palynology laboratory 
T his laboratory speciali1es in 

the analysis of rock and scdimcnt 

samples fo r palynological 

and other research . Princip<tl 
techniques includc the brcakdmm 

of rocks and sediments using 

hydrochlo ric and h)·drofl uoric 
aciù to produee organic rcsidues, 

and the use of heavy liquid :tnd 

sie\'Îng techniques to concentrate 

pali~10111orphs (fossi l spores, 
pollen, dinoflagellatcs, etc.) 

within the residues. \l atcrial 

from differenr gcnlogical ages 
requires different treatments, 

and this laborarory has the 

expertise and equ1pmcnt to work 

with nrnterial from the enrirc 

range of geological ages. lt is 

the only facility of its kind in 

the .\ laritimes. 

R . . .\. Fcnsomc 

Geological Suncy of Canada 

P.O. 80\ 1006 
Dartmouth, '\o,·a Scotia 

82) + \ 2 

'fi:lepbone: (902 ) +26-2ï31 

foi1x: ('102) +26-++65 
!·.'-mail: fcnsome@;1gc.lllo.ns.c1 

Radiocarbon (14C) 
dating laboratory 

T he 14C: lahor;tton prm ides 

dating control for man~ of 

CSC's surficial nupping and 

cm ironmcntal pro jects. \ s "cil , 
the bih sets nationa l standards 

;tnd m;tint<tins a C:an;td1<1n 14C: 

datab,tse th<tt ma) hc consulted 

hy C:anad1an or othcr rcscarchcrs. 
l'art of the daLth;tsc is 

no" a\ ;tilahlc on li nc :ll the 

RcsSources CSC: " cbsitc: 
WW\\. rg..,c. n rca 11 . gc .ca/ c/ pn 1jcc ts 

(click on C111.ul1;111 C:hronologictl 

D<ttahascs). The lahorator;· "ill 
considcr pro \"iding <bting control 

for un1n:rs1~ rc ..,t·;1rchc r"i on ~1 

Cl SC hy Cl",L: h~1 s i .... •ll ;1 cost 

pcr sample. 

R. \lc'\. cch 
( ;coluµic 1l Sun c: o f Ca1i;ub 

601 Booth Street 
O tt;l\\ ;t, 011Ltrn 1 k 1 \ OF X 

Jd .. pho11<'. (fil l) 'l'li-+~+I 
Fin · ! fil ~) 'N~ -0 1 '10 

f·.'- 11111i/: lllCll L'd ~·(il:µ sc. 111T;lll .µt .C l 

Sedimentology 
la bora tory 

This lahorarory prcl\'idcs analysis 

o f unconsolidatcd scdirncnts. 
\ nurnber of tests arc a,·ailable 

to GSC seientists, including 

Atterbcrg lirnits, grain size 
(sie,·ing, particlc sil.C analyser, o r 

settlcrncnt colurnn) and carbon 

content. The laboratory allows 
the GSC to e,-plore non-standard 

prncessing techniques and to 
custorni7c analysis for gi,·cn 

CSC pro1ccts. The lahoratory 
will consider prO\iding specialized 

(i.e. non-commercially a,·ai lable) 

scdimentological analysis to 

univcrsil:) or other stakeholders 

on a cost pcr samplc basis. 

l. Girard 

Ceological Sun·cy of Can.1d.1 
601 Booth Street 

Ottaw<t, Onrnrio K I \ OE8 
'frlepho11c: (613 ) 992-6609 

Fax: (6 13) '192-0190 

1,·-111//ll: igirard@nrcan.gc.ca 

Unconsolidated 
marine sediment 
la bora tory 

l111s Liborato1') prm ides access 
to sc\cral uscr- fri endh facili tics 

to measurc the phy ... 1cal ,1nd 

\ l\U;1l propcrt ics of unconso li ­

d;ncd m otrine scd1mcnts. \ 

st ;ltc-of- th l'· ·•lrt mult1scn..,<Jr track 
utili 1.es ;t C cs1um 1 _, - source to 

d1gÏl;.11l: mcasure sound \ elocit~·, 

... hc;lr \trcngth and '' ;Hcr content 

as " cil '" othcr phi sictl propcr­
tics of who lc round con.:.., (1101 

..,plll) along the ir cnt1n: lenµ-th. 
\dd1tion;tl pin sictl 111c;tsurc­

llll' llt.., c 111 lie taken \\ ith <111 

Image \ -r;td iogT•tph ") "itl'm th ~lt 

C•lll o ril'nt the '' hok con: ;rnd 
record t hl' infor 11Llt1<111. ()nec 

c:ore ... h ~l\ L' hcen ... pin. •l c1111Lr;1 

t'<l ll t.: •l "il ) c1pture the c:nre 

face colour-., hefore o \ Îd;tt 10 11 

C:fll1111ll'llCL'"i. •1,;!'<lllht ph c ito~L1 pl11t 

"il<Jn lbrd-., fo r futtll'c ;lrchi' ~11 
re ferenn.:. I· \ tern;d re...,L\lrchcr..., 

~ll'l' '' eknml'll. 

k . Rohl'rholl 
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FINA 
EARTH SCIENCES SECTOR 

1998-1999 EXPENDITURES ($000'S) 

GEOLOGICAL SURVEY OF CANADA 

MINERALS AND REGIONAL 

GEOSCIENCE BRANCH SA LARY OPERATING CAPITAL TOTAL 

Director General 225 80 0 305 
Continental Geoscience 5,456 3,198 859 9,513 
GSC Pacifie (Ottawa) 2,042 1,391 1,333 4,766 
GSC Pacifie (Sidney) 2,028 1, 126 512 3,666 
GSC Pacifie (Vancouver) 1,607 816 171 2,594 
Minerai Resources 5,595 1,723 892 8,210 

Total 16,953 8,334 3,767 29,054 

SED I MENTARY AND MARINE 

GEOSCIENCE BRANCH 

Director General 200 55 10 265 
GSC Atlantic 5, 138 2,693 657 8,448 
GSC Calgary 5,447 3,587 829 9,863 
GSC Québec 1,505 1,462 221 3,188 
Terrain Sciences 4,323 2,554 397 7,274 

Tota l 16,613 10,351 2, 114 29,078 

TOTAL GSC 33,566 18,351 5,881 58, 132 

GEOMATICS CANADA 27 ,968 25,437 4,636 58,041 

POLAR CONTINENTAL 

SHELF PROJECT 643 2,352 93 3,088 

CORPORATE SERVICES** 

Executive Serv ices"" 1,967 1,231 82 3,280 
Pol icy, Planning , 
Information and Services 8,221 5,207 1,431 14,859 
Grants and Contributions 1,697 

- - - -
Total Corporate Services 10. 188 6,438 1,513 19,836 

TO TAL SECTOR 72,365 52, 912 12, 123 139,097 

REVENUE ,* 

COST SHARING 

1, 123 
201 
269 

1,071 
1,202 

3,866 

0 
934 
921 
147 
872 

2,873 

6,740 

34 ,568 

2,441 

91 

368 

459 

44.208 

lncludes add1tional funds from mtellectual property, vote-netted revenue, revolvmg fund, specdied purpose 
accounts, and transfers from other government departments 
Prov1des support to the Geolog1cal Survey of Canada. Geomat1cs Canada and the Polar Continental Shelf Pro1ect. 
lncludes Bus111ess Development Office 
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ON 

NATURALRESOURCESCANADA 

,\ linister 

Depury Alinister 

EARTH SCIENCES SECTOR 

Assistnllt Depury Minister 

Chi~( Geosàenti;1 

GEOLOGICAL SURVEY OF CANADA 

SEDIMENT ARY 

AND MARINE 

GEOSCIENCE BRANCH 

GSC (/ ltlantic) 

GSC (Calgmy) 

GSC (Québec) 

Te1n1i11 Sàences 
Division 

MINERALS AND 

REGIONAL 

GEOSCIENCE BRANCH 

Conti11entt1! 
Geosricnœ 
Division 

GSC (Pncifii) 

,\ lineml 
Resources 
Dh:ision 
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POLJCY, PLANNING, 

INFORMATION AND 

SERVICES 

Geoscience 
!11formatio11 

1J1v1s1011 

.\!111111gement 
1111d Admmistrath'e 

~<frrvices 

Policy, Pl111111i11e; 
t111d Coordi11t1tiÔ11 






