Newsletter 5, October 2008

North American Soil Geochemical Landscapes
Project — Canadian Project Update
Briefly........
In this issue we report on the tremendously successful 2008 field season. Results from the analyses of the
2007 samples will be highlighted in the upcoming Newsletter 6.
A big thank-you to scientists from the GSC, provincial surveys, and AAFC for their efforts. Sampling along
the trans-Canada swath is nearly completed and also at some sites in eastern Ontario and southwestern
Quebec. More details below. Work on developing and documenting field and laboratory protocols is ongoing
The collection of soil gas radon and radiometric data at Tri-national sites started in 2007and continued
in 2008. This important add-on activity is a co-operative endeavour between Health Canada - Radiation
Protection Bureau and the Geological Survey of Canada.
A new value-added activity was initiated with Francine Kelly-Hooper at the University of Waterloo. Francine
provided a summary of on-going studies on the distinction between petrogenic versus biogenic hydrocarbons
in soils. The Tri-national Project framework will provide a repository for the protocols used and the data and
other information generated from Francine’s study.
Peter Friske (GSC) is compiling the geochemical data for samples collected in 2007 in Nova Scotia, New
Brunswick, and Prince Edward Island and at some sites in northern Canada. It will be released next year.
Eric Grunsky and Bob Garrett (GSC) are analyzing the data obtained to date.
A special technical session related to the Tri-national Project was held at the Joint Meeting, Houston, Texas on
October 8. Also in Houston, on October 7, Project participants from Canada, United States, and Mexico met
to discuss current and future activities.
Our partners in United States and Mexico report on 2008 sampling and other activities.
The 3rd Tri-national Workshop is to be held in Ottawa on February 25-26 2009.

Sample collection over North America
The maps below show the progress to date on the Tri-national sample collection

More Details........
Sample collection across Canada

British Columbia Transect - an update from Martin McCurdy
Following an instructive few days in the foothills of Alberta with Jill Weiss of the Alberta Geological Survey
August 7-8, three Geological Survey of Canada (GSC) staff, including Martin McCurdy and students Holly
Byker, Eric Beamish and Andrew Sanders started a soil and radon gas sampling transect across the southern
part of British Columbia. Accompanied by two soil scientists from the Agriculture and Agri-Foods Canada
office in Agassiz, Elizabeth Kenney and Eryne Crocquet, the team visited 10 sites along major highways
from Invermere through Cranbrook, Nelson to Castlegar, BC. The total distance travelled was 2,700 km,
equivalent to driving to Regina from Toronto. In addition to soil samples and radon gas testing, samples
of vegetation and the upper 5 cm of soil were collected for Francine Kelly-Hooper, a PhD Candidate at the
University of Waterloo, for hydrocarbon analysis. While in Cranbrook, Ray Lett and his assistant from the
British Columbia Geological Survey, accompanied us to one site to observe the methods that have been
developed for the Tri-national soil survey.
In addition to the more familiar podzols and brunisols, the BC soil transect introduced the GSC staff to a
number of new soil types, including regosols on steep mountain slopes and layers of secondary carbonate
enrichment in podzols that made for some difficult digging. Keeping an eye out for the Northern Pacific
rattlesnake (Crotalus oreganus oreganus) kept at least one of the team members busy. Although the
temperature reached 35o C several days in a row, working conditions were mostly quite comfortable.
We wish to thank the two AAFC scientists, Elizabeth and Eryne, who were very experienced and freely
shared their knowledge of the
unique character of BC soils
with us. A number of small but
useful innovations for describing
soils, such as short golf pencils
to demarcate soil horizons, and
a spray bottle to dampen the
viewing side of pits dug into dry
soils, have been adopted by GSC
crews.

Eric Beamish, Andrew Sanders,
and Martin McCurdy locating a site
on the British Columbia transect.
Photo by Elizabeth Kenney.

Sample collection across Canada (cont.)

Alberta Transect - report from Martin McCurdy

Above left - Team has extra canine helpers while collecting soil
samples near Strathmore, Alberta.
Above right - Jill Weiss at a pit in the foothills of the Rocky Mountains
(Kananaskis Country), about 35 km west of the hamlet of Bragg Creek,
Alberta.
Left - Mélissa Fafard digs a pit in a chernozem soil north of Drumheller,
Alberta.

A crew led by Jill Weiss of the Alberta Geological Survey, Energy Resources Conservation Board, and
including co-op students Luke Howitt, Mélissa Fafard and Chris Stieber, all from the Geological Survey of
Canada, completed a Tri-national soil and radon gas sampling transect across southern Alberta, August 7-15.
The transect ran roughly parallel to the Trans-Canada Highway from Canmore to the Alberta-Saskatchewan
border. A total of 16 sites were sampled.

Sample collection across Canada (cont.)

Saskatchewan Transects - an update from Janet Campbell
The Saskatchewan Geological Survey, Saskatchewan Ministry of Energy and Resources joined the Trinational Project this summer to sample along two transects across the province. The Saskatchewan team
consisted of Janet Campbell (project leader), summer assistants David Sametz and Adam Putz for the full
program, and Kara Delaney and Mandrell Hordos who joined the team for several weeks to help out. Leonard
Kozak and Marc St. Arnaud of Agriculture and Agri-Foods Canada (Saskatoon) provided much welcomed
soil expertise during the initial weeks.
Our summer began at the beginning of June in Brandon, Manitoba, for 2 days of orientation training for soil
geochemical and radon gas sampling with Peter Friske, Ken Ford and Brad Harvey from the Geological
Survey of Canada. We were then let loose to sample our way across the province. In approximately 8 weeks,
57 sites were sampled; 30 along an east-west transect centred on the trans-Canada Highway #1, and 27 sites
along a north–south transect (Hwys 905 and 2) between Points North Landing and Moose Jaw.
In addition to the protocol soil horizon samples, public health, National Forest Inventory and anthrax samples
were also collected. Bulk till samples were collected at the northern till sites for gold and indicator minerals
analyses. Soil radon gas and radiometric data were obtained. The north–south transect provides data from
contrasting geological terrains of the Precambrian Shield and the Phanerozoic sedimentary basin which
underlie our province. David and Adam spent a week in August collecting soil geochemical and soil radon
gas samples from selected parks in Regina as part of a more detailed survey in Canadian urban centres.

Below - Saskatchewan team at work on
the Prairies: Left to right: Kara Delaney
(SGS), Len Kozack (AAFC), David Sametz
in pit (SGS), Adam Putz and Mandy Hordos
(SGS). Missing team members are Janet
Campbell (SGS) and Marc St. Arnaud
(AAFC). Photo by Janet Campbell.

Above - Adam Putz attracts an audience while
conducting the radiometric and soil radon gas
sampling at a southern site. Photo by Janet
Campbell.

Sample collection across Canada (cont.)

Manitoba transect - from Heather Groom
• Sampling work was undertaken in June by a crew of four: Heather Groom and Gaywood Matile (Manitoba
Geological Survey) and Holly Byker and Chris Strieber (GSC summer students).
• Soil samples were collected at 20 sites along the TransCanada Highway. In total, the cells sampled covered
an area of approximately 355 km from the Saskatchewan border to just east of Winnipeg and about 65 km
south of the highway. The 40 x 40 km cells lying further east will not be sampled until a peat protocol is
developed.
• Soils were primarily black chernozems. Parent materials ranged from clay tills in the west through sands of
the Assiniboine delta to heavy clays of Lake Agassiz plain around Winnipeg.
• Chris Strieber took radon gas measurements at each site. He and Holly also took radon measurements
around Winnipeg (mostly in city parks) on weekends.
• Heather reports that the primary difficulty in sampling was contacting landowners for permission to dig pits
on private land. She recommends that having the site maps early enough to contact the landowners from the
office before the start of the field season would be a time-saver.

Left - A site after sampling in the dune area
of the Assiniboine delta, Manitoba. Photo
by Heather Groom.

Right - Holly Byker and Chris Stieber
collecting soil samples at a site on the
Agassiz clay plain . Heather points out
that this is the type of flat-lying terrane that
people associate with Manitoba. Photo by
Heather Groom.

Sample collection across Canada (cont.)

Southern Ontario (Windsor-Toronto) Transect - from Martin McCurdy
A team of co-op students from the University of Ottawa and Fanshawe College, London, led by Martin
McCurdy from GSC, left Ottawa on July 16 to carry out a Tri-national soil and radon gas survey. The
sampling transect followed Highway 401 from Windsor to the southwest margins of Toronto. This survey
had two components; randomized, cell-based sampling of soils and soil radon gas (Tri-national), and an urban
sampling component consisting of soil radon gas and soil permeability measurements and collection from
the 0-5 cm layer of mineral soils for geochemical analysis. For the urban study, municipal parks in Windsor,
Chatham, London, Woodstock, Kitchener-Waterloo and Guelph were targeted, and in each city, between four
and six parks were sampled. Most Tri-national sites in southern Ontario were on private land and required
permission from the owners before samples could be collected. Over eight working days, including two rainedout afternoons, samples were collected from 15 Tri-national sites and 26 urban sites.
Students Luke Howitt (Fanshawe), Mélissa Fafard (Ottawa) carried out soil sampling and Eric Beamish and
Andrew Sander (Ottawa U.) were responsible for measuring soil gas radon and soil permeability at each site.
Team members were divided into two crews each day to carry out the two different sampling routines, and team
members were changed on a rotating schedule.

Left - Marty McCurdy collecting a sample in
southern Ontario. Photo by Luke Howitt.
Above - Rick McNeil and Marty McCurdy at
a forested site near Ottawa. Photo by Inez
Kettles.

Sample collection across Canada (cont.)

Gaspe (Quebec) Transect - report from Rick McNeil
Rick McNeil with four GSC summer students (Luke Howitt, Mélissa Fafard, Andrew Sanders and Eric
Beamish) collected samples at 21 sites in Quebec from June 2-13. The soils were mostly podzols and,
fortunately for the crew, the weather was beautiful.
At the beginning of the trip the group visited Jean-Marc Cossette (Senior Land Resources Officer - Agriculture
and Agri-Food Canada). Jean-Marc accompanied the crew to two Tri-national sites. The crew found the
information he provided very helpful.
Left - Jean-Marc
Cossette (AAFC)
exchanging
information with
students Eric
Beamish and
Andrew Sanders.

Above - Inset shows the Gaspe crew - Andrew Sanders
Mélissa Fafard, Luke Howitt, and Eric Beamish - in front of
Percé rock, just off the tip of the Gaspé Peninsula. In the
photo behind the same crew is hard at work. Photos by Rick
McNeil.

Ottawa region, Ontario and Quebec
Rick McNeil has collected soil samples and radon measurements at 8 sites in
the Ottawa area. As part of a value-added project started in the Maritimes in
2007, he also collected stream waters and stream sediments at nearby sites.
Assisting with the work have been numerous students, visitors, and GSC staff.
The Ottawa area sites have served as a training ground for scientists wanting
to learn the Tri-national protocols.

Above- Alain Grenier and
Rick McNeil, GSC, collecting
a sample in the Ottawa
region near Pembroke,
Ontario. Photo by Inez
Kettles

Still to come
GSC scientists are working with Martin Batterson at the Newfoundland and Labrador Geological Survey in
October to collect samples on the Newfoundland transect.

News from our International Partners

United States - Report from Dave Smith, USGS
The USGS hired six soil science/environmental studies students to assist with
sampling this summer. The students came from the University of Missouri
(2), North Dakota State University, Delaware Valley College (Pennsylvania),
University of Southern Maine, and Utah State University. These talented
and energetic young people worked 12-15 hour days for almost three months,
put about 70,000 miles on their field vehicles, and collected the core suite of
samples from 961 sites in the states of Nevada, Utah, Colorado, Wyoming,
Missouri, Arkansas, Mississippi, and Louisiana.
Other USGS crews sampled the states of Kansas, West Virginia, Delaware,
New Jersey, and Maryland for an additional 203 sites. The state geological
surveys of Minnesota, Pennsylvania, and Virginia initiated sampling in their
states (282 sites) in 2008 and the Natural Resources Conservation Service of
the U.S. Department of Agriculture began a 2-year project to sample the states
of North Dakota and South Dakota (238 sites).
Below - Students learn the Tri-national soil-sampling protocols near Pueblo,
Colorado. (From left to right: Adam Stevens (Univ. of Southern Maine),
Lindsay Shirk (Delaware Valley College), Jim Kilburn (USGS, instructor),
Kevin Bamber and Danny Vogelsang (Univ. of Missouri), David Eaton (Utah
State University). Photo: Shawn Koltes, North Dakota State University.
Top - Lindsay Shirk
(Delaware Valley
College) samples a soil
in southern Colorado.
Photo: Shawn Koltes,
North Dakota State
University.
Above - Shawn Koltes
(North Dakota State
University) takes a
sample in northwestern
Wyoming. Photo:
Lindsay Shirk, Delaware
Valley College.

News from our International Partners (cont.)

Mexico - Alfredo De la Calleja Moctezuma, Servicio Geologico Mexicano
Alfredo De la Calleja Moctezuma and colleagues have finished their “dry season” field sampling and have
covered a total of 234 40 x 40 km2 cells. The 2009 season is now in the planning stages with the expectation of
visiting another 250 sites. The participants from Mexico have received and are beginning to work on the first
soil geochemistry data reports based on samples from 2008.
Left - The training team and the
instructor Alfredo de la Calleja M. at the
Villa de Zaragoza, S.L.P. training area.
Photo: Jésus Tellez H.

Above - Angel Sonoro at pit in xerosol soil in Carborca, Son area,
Mexico. Photo: Alfredo de la Calleja M.
Left - Samplers at a soil pit in the Chihuahua Desert.
Photo: Angel L. Campos J.

Field Demonstration in Pembroke, Ontario, July 8-9, 2008
A field trip in the Pembroke area was held to demonstrate the field aspects of the Tri-national Project to
partners in other agencies. Techniques for soil sampling and the value-added stream sediment sampling were
demonstrated at two Tri-national sites. Participants were from Agriculture and Agri-Foods Canada, Health
Canada, Environment Canada, and the Geological Survey of Canada.

Above, from left to right: Marty McCurdy (GSC), Peter Friske (GSC), Ken Ford (GSC), Daniel Lebel (GSC),
Brad Harvey (GSC), Rick McNiel (GSC), Dave Kroetsch (AAFC), Alain Grenier (GSC), Kelly Potter (EC),
Doug Spry (EC), Susan Roe (EC), Chris Alloway (EC), Vanessa Lyon (HC), Sarah Hall (HC), and Andy
Rencz (GSC). Photo by Inez Kettles.

A New Value-Added Activity related to the Tri-national Project Hydrocarbon Studies in Soils
On September 22nd a meeting was held with Francine Kelly-Hooper, George Dixon, Andrea Farwell (University of
Waterloo) and Jeffery and Glenna Pike (ALS Labs) in Waterloo. A summary of the design, intent and current status
of the Tri-national survey was provided along with preliminary results of the maritime survey. Francine KellyHooper gave a presentation on the hydrocarbon signatures of petrogenic versus biogenic materials in soils derived
from on-going experiments being conducted at the ALS labs. Francine is in the process of analyzing soil samples
collected in the Alberta part of the Canadian transect collected during the past summer.
There was general agreement that the Tri-national framework is a good place to provide: 1) a repository of protocols for collecting and analyzing materials that contain hydrocarbons; 2) reports on the group’s experiments
and field observations; and 3) study areas or samples closely tied to the existing Tri-national sites and samples.
By building linkages with the Tri-national project, they ensure that the data they generate is part of a continental
framework of knowledge upon which other researchers may build. To date there have been few studies of hydrocarbons in soils and relationships between hydrocarbons and metals are poorly understood.

Geological Society of America Special Technical Session and Trinational meeting in Houston, Texas
Dave Smith (USGS) applied for a GSA Technical Session at the Joint Annual Meeting in Houston, October 5-9,
2008. This is a meeting between The Geological Society of America (GSA), Soil Science Society of America
(SSSA), American Society of Agronomy (ASA), Crop Science Society of America (CSSA), and the Gulf Coast
Association of Geological Societies with the Gulf Coast Section of SEPM (GCAGS), hosted by the Houston
Geological Society (HGS).
The session was Soil Geochemistry: Databases and Applications at Regional to Continental Scales, headed by
Dave Smith (USGS), Andy Rencz (NRCan-GSC) and Juan Carlos Salinas (SGM). It was held on Wednesday,
October 8. The related web sites are as follows:
http://gsa.confex.com/gsa/2008AM/finalprogram/session_22029.htm for the talks; http://gsa.confex.com/
gsa/2008AM/finalprogram/session_22605.htm for the posters; and https://www.acsmeetings.org/ for the home
site for the Joint Meeting.
The day before the Technical Session, Tri-national participants from Canada, United States, and Mexico met in
Houston to discuss current and future activities. See photos below.

Above - Terry Goodwin (NSDNR), Ken Ford (GSC), Bill Cannon
(USGS), Laurel Woodruff (USGS), Marty Goldhaber (USGS), Inez
Kettles (GSC), and Andy Rencz (GSC).
Right - Jean Weaver, Kate Johnson, and Betty Adrian (all from USGS)
Right - Jean Morrison
(USGS), Alfredo De la
Calleja (SGM), Jorge
Chiprés (SGM), Jesus
Tellez Hernandez (SGM),
Rod Klassen (GSC), and
Dave Smith (USGS).

For More Information or To Make Submissions to the Next Newsletter
To request information or send comments
or activity updates, please contact us:
• Dr. Andy Rencz at rencz@nrcan.gc.ca
at 613-995-4786
• Dr. Peter Friske at pfriske@nrcan.gc.ca
at 613-992-1503
• Inez Kettles (Newsletter editor) at inez.
kettles@nrcan.gc.ca

