The 2007 joint New England Intercollegiate Geological Conference, Friends of Grenville and Association québécoise des sciences de la Terre

5th to 7th of October 2007

Quebec City, Quebec, Canada

A brief overview

Hosted by

Geological Survey of Canada, Natural Resources Canada (GSC-Quebec)

Institut national de la Recherche scientifique – Eau – Terre-Environnement

Ministère des Ressources naturelles et de la Faune, Bureau de l’exploration géologique du Québec

Organized by

Louise Corriveau (lcorrive@nrcan.gc.ca)

Tom Clark (thomas.clark@mrnf.gouv.qc.ca)

Michel Malo (mmalo@ete.inrs.ca)

Participating organizations

The New England lntercollegiate Geological Conference (NEIGC) began in 1901 with a field trip led by William Morris Davis to terraces of the Westfield River in south-central Massachusetts. The conference has since met annually, with exceptions during World Wars I and II, and a two-year gap during 1913 and 1914. The NEIGC may be the oldest geological "nonorganization" in North America. The largest number of meetings has been hosted in Massachusetts, followed by Maine, Connecticut, New Hampshire, Vermont, and Rhode Island. The conference has met outside of New England in New York, Quebec, and New Brunswick.  Nonorganizational rules have been unofficially established and include no dues, evening papers, talks, or lectures. The sole purpose of the NElGC is, as it has always been, to organize and present field trips in areas of recent geologic mapping or topical studies, as well as to classic localities of interest.

The Friends of Grenville (FOG) is a loose-knit fraternity that formally came into existence in 1972 but whose roots really go back to a monumental, 3000 km-long, 12-day fieldtrip in 1967 led by Hugh R. Wynne-Edwards. 2007 is thus FOG’s 40th anniversary. Since 1970, there has been an unbroken chain of annual, end-of-September, two-day excursions that alternate between Ontario, Quebec and New York. Like NEIGC it is a "nonorganization" with no dues and no formal membership. A Friday night gathering welcomes participants with an overview of the fieldtrip and a Saturday night banquet salutes fieldtrip leaders and the participant having travelled the farthest to join the ‘Friends’. It is the mixture of friendships developed over the years, the rocks and their beautiful enigmas, and the frank and broad discussions on their potential solutions that keep drawing FOG members back, year after year, rain or shine. 

The Association québécoise des Sciences de la Terre (AQUEST) was founded in 2004 to promote Geosciences in Quebec and officially became one month later the Quebec Section of the Geological Association of Canada. AQUEST convenes and sponsors a variety of activities and awards certificates of excellence at geosciences venues to foster the quality of geoscientific education and research in Quebec. Publication of an electronic newsletter maintains contact with formal members. The parent Geological Association of Canada (GAC) aims at facilitating the scientific well-being and professional development of its members, the learned discussion of geosciences in Canada, and the advancement, dissemination and wise use of geosciences in public, professional and academic life. It is supportive of the entire scope of the geosciences in Canada.

This year, NEIGC-FOG-AQUEST venue comprises scientific and public awareness field trips.

Appalachian Geology

Québec Fortified City: Geological and Historical Heritage

This fieldtrip will examine typical facies of the Thetford-Mines ophiolite, including mantle harzburgite, the dynamothermal amphibolite sole, moho, lower crustal dunite-chromitite, cumulate pyroxenites and gabbros, apical trondhjemite-breccia complexes, sheeted dykes, overlying boninitic volcanic rocks, and the overlying sedimentary cover of the Saint-Daniel Mélange. A particular emphasis will be put on pre- to syn-obduction structures.

Thetford Mines

Jean Bédard (GSC)

A foreland to hinterland structural and stratigraphic transect across the Humber zone south of Quebec City

This fieldtrip will focus on the structure of Cambrian-Ordovician rocks of the Laurentian margin (Humber zone) in the Beauce region south of Quebec City. It will represent a regional section from the less deformed/metamorphosed external Humber zone to the polydeformed and metamorphosed Internal Humber zone, which have been variously affected by Middle to Late Ordovician (Taconian), Silurian-Early Devonian and Middle Devonian (Acadian) deformation and metamorphism. A stop in a new quarry provides exceptional exposure of the Sainte-Marguerite Complex, a series of slivers of grenvillian lithologies caught up along the Richardson fault zone.

Appalachians south of Québec City

Sébastien Castonguay (GSC), Nicolas Pinet (GSC), Alain Tremblay (UQAM), Daniel Brisebois (MRNF)

Tectono-stratigraphy of the Appalachian Nappes and structural front, Quebec City area. Early Paleozoic evolution of Laurentia as recorded in Taconian-deformed deep water sediments

From earliest Cambrian opening of Iapetus and associated rift facies to the Middle Ordovician Taconian deformation. The nature of sediment shed on the slope records the evolution of the continental margin from rift to passive margin to foreland basin. Four stops: Nappe du Promontoire, Lévis, Pointe-Aubin et Pont Laporte.

Québec City area

Donna Kirkwood (GSC), Denis Lavoie (GSC)

Structural geology and fluid flow in the Saint-Dominique carbonate slice, Québec Appalachians structural front

Structural and diagenetic evolution of the slice will be investigated through the study of structural features (cleavage, bedding parallel veins, extensional and other shear veins, fractures, folds and faults) in relation with geochemical data (18O VPDB and 13C) of structural cements. Combined structural and geochemical data suggest a common, locally derived source for the fluids that percolated through bedding parallel veins, non-bedding parallel veins and faults. The isotopic ratios also reveal a significant enrichment in 18O and 13C through time. This evolution is tentatively correlated with tectonic, syn-convergence exhumation of the Saint-Dominique slice during its imbrication along the Appalachian structural front.

Ste-Hyacinthe

Stephan Séjourné (INRS), Michel Malo (INRS)

Saint Lawrence Platform

Ordovician foreland shallow marine facies, Quebec City area. Harbingers of the Late Ordovician glaciation and significance for hydrocarbon exploration

The transition from Middle Ordovican to Upper Ordovician shallow marine carbonate facies in the St. Lawrence Platform records an increase in tectonism as well as some major changes in oceanic circulation. All elements for economic hydrocarbon systems are present and will be discussed. Five stops: Montmorency, Château Richer, Rivière Ste-Anne, Neuville.

St. Lawrence Platform near Québec City

Denis Lavoie (GSC), Donna Kirkwood (GSC)

Grenville Geology

The Lac Piché Anorthosite, the 2007 Friends of the Grenville venue

Newest member of the 'CRUML belt', the Lac Piché Anorthosite and its encasing host rocks have been mapped and a great deal of geochemical, geochronological, and geophysical data have been acquired.  The proposed all-day field trip would be on Friday.  Participation will be limited to about 25, the capacity of two small school buses.  If numbers warrant, the trip could be repeated the following day.  Departure would be from the administration building of La Forêt Expérimentale Montmorency at 8:00 a.m. sharp.  Lunches would be provided and the buses would return to the administration building by 4:30 p.m.  The Forêt is one hour's drive north of Québec City on routes 73 and 175.

Forêt Montmorency (Friday, and Saturday if needed)

Tomas Feininger (Laval U.), Bob Dymek (Washington U.)

The Montauban Group and La Bostonnais Complex: key elements in the accretionary history of the south-central Grenville Province, revisiting the 1998 Friends of Grenville locale

This fieldtrip will give an opportunity to examine the type localities and to discuss the petrogenesis of the 1.45 Ga, island-arc related volcanosedimentary rocks of the Montauban Group and the 1.41-1.38 Ga, cordillerian type calc-alkaline plutonic suite of La Bostonnais Complex. The fieldtrip will also provide some knowledge on Grenvillian tectonism, plutonism and high-grade regional metamorphism. Keywords: arc volcanism and plutonism, Grenvillian deformation, syn- to late- collisional magmatism, tectonic exhumation, …

Mauricie

Léopold Nadeau (GSC), Claude Hébert (MRNF), Pierre Brouillette (GSC)

The Saint Lawrence Rift System and the Charlevoix Impact Structure

The Charlevoix impact structure

Located less than 125 km east of Quebec City, the Devonian age (ca. 342 ±15 Ma) Charlevoix impact structure is among the largest and the most accessible meteor impact structure of eastern North America. The peripheral ring trough, 54 km in diameter, forms a prominent open valley locally reaching an altitude of 250 m, that is nearly 850 meters below the mean elevation of the external Laurentian plateau at approximately 1100 m, and 550 m below the central uplift, the ‘mont des Éboulements’ standing at 780 m above sea level.

The fieldtrip will provide an opportunity to enjoy the panoramic view of the peripheral trough and ring structure from the central uplift, and to visit key outcrops for shock related features including shatter cones, impact breccias and related fault zones. Field observations will be complemented by a set of photomicrographs illustrating typical shock induced textures and microstructures.

L. Nadeau (GSC), D.W. Roy (UQAC), C. Hébert (MRNF) and P. Brouillette (GSC)

Economic Geology

Cu-Ni-PGE-Au deposits in a Grenvillian Mesoproterozoic magmatic arc

The Portneuf-Mauricie Domain, located north of Trois-Rivières, consists of metasedimentary rocks and metatuffs of the Montauban Group (1.45 Ga), which are crosscut by plutons of the La Bostonnais Complex (1.40–1.37 Ga). This assemblage was formed in a magmatic arc setting. The sequence was injected by differentiated mafic-ultramafic intrusions containing several Ni-Cu±PGE deposits, of which the Rousseau and Lac Nadeau deposits will be visited.

Participants on the field trip will view evidence for the magmatic arc setting of the Portneuf-Mauricie’s lithological assemblage, will examine the style of mineralization in the mafic-ultramafic rocks at the Lac Nadeau and Rousseau showings, and will observe evidence of interaction between the magmas and the country rocks at both showings.

The Lac Nadeau and Rousseau showings are associated with mafic and ultramafic rocks with an unusual magmatic arc trace element signature. Some relatively new Ni-Cu-PGE deposits in the world are currently interpreted to be associated with magmatic arc settings. The understanding of the origin of this new type of deposit is a requirement for effective exploration for Ni-Cu-PGE. The Ni-Cu-PGE deposits of the Portneuf-Mauricie Domain are a good example of this new deposit type. Moreover, the sulfides in these deposits have the particularity of showing relatively high concentrations of base and precious metals compared with the sulfides in other Grenvillian deposits.

Southern Mauricie

Anne-Aurélie Sappin (Laval U.), Marc Constantin (Laval U.), Tom Clark (MRNF)

Quaternary Geology

A Quaternary transect across the northern Appalachians – From Lac-Mégantic to Québec City

Leg 1: Glacial and deglacial events in the upper Chaudière valley:  

The Lac-Mégantic region provides the earliest deglacial record in southern Quebec and has also been a cornerstone of the Quaternary stratigraphic record of the northern Appalachians. This leg of the fieldtrip will bring participants to a few classical exposures as well as to recently discovered sites that provide new insights into the regional glacial and deglacial record, in particular a Paleoindian site (Folsom) which leads to revisiting the chronology of deglaciation and early human occupation.

Lac Mégantic (Maine border) to Québec City (Friday)

Michel Lamothe (UQAM), Olivier Caron (UQAM), William W. Shilts (ISGS), Claude Chapdelaine (U de Montréal)

A Quaternary transect across the northern Appalachians – From Lac-Mégantic to Québec City

Leg 2: Quaternary geology of the Quebec City region and adjacent piedmont:

The Québec City narrows controlled much of the development and evolution of glaciolacustrine and glaciomarine water bodies that formed in the St. Lawrence Lowlands during Late Quaternary glacial advance and retreat cycles. This fieldtrip will bring participants to localities or sections exposing key regional deglacial events, from the development of the St. Lawrence Ice Stream though the Lake Candona-Champlain Sea-Lake Lampsilis suite to the mid-Holocene Laurentian Transgression and associated sea level fluctuations.

Near Québec City (Saturday)

Michel Parent (GSC), Lise Lamarche (INRS), Serge Occhietti (UQAM)

Industrial Minerals

Dimension stone at Rivière-à-Pierre

Dimension stone production began at the end of the nineteenth century in this sector of international reputation located 100 km northwest of Quebec City. Today, the Rivière-à-Pierre area is the most important in Quebec for the production of dimension stone. This is due to the aesthetic and physical qualities of the stone and to the massive nature of the outcrops. The exploited rocks are farsundites, quartz mangerites, and jotunites. They are coarse grained and porphyritic, and occur in colors of grey, rosy grey, brownish grey, and greenish grey. In 2005, production was very intense and spread over seventeen quarries. The stone has multiple uses, such as panels for covering buildings, tiles, cut-to-size pieces, monuments, stairs, curbs, and paving. Participants will visit one quarry and a transformation plant.

Southern Mauricie (Friday)

Jean-Nil Bouchard (Polycor Inc.), Yves Bellemare (MRNF)

Environmental Geology

The Valcartier aquifer system and its TCE contamination

In the Valcartier area, a detailed characterization carried out in 2001 defines the hydrogeological context and delineates a dissolved 1,1,2-trichloroethene (TCE) plume. 65 Rotasonic boreholes were drilled to define the stratigraphy. More than 800 observation wells provided »2000 volatile organic compounds (VOC) analyses and »950 water levels.  More than 200 direct push water-sampling profiles also allowed a 3D definition of the plume in a specific area.  Hydraulic properties were determined on the basis of slug tests in 260 wells. In the area, a sandy marine paleo-delta overlies proglacial sand and gravel above till and bedrock. In the eastern part of the site, a semi-confining silty unit splits the deltaic sands in two. The dissolved TCE plume extends over 4.5 km with a width of about 650 m and an average thickness of 20 m.  In 2001, concentrations ranged from values lower than 50 mg/L over 60% of the plume to maximum values between 1300 and 4500 mg/L in three source areas.  Since then, more work was carried out to determine the extent of the contamination in the adjacent municipalities, Shannon and Quebec City. The field trip will include stops allowing a description of the hydrostratigraphic context of the aquifer system, an overview and demonstration of characterization methods, a visit to sources zones that have contributed to the contamination as well as receptor areas, including the Jacques-Cartier River.  The field trip will also visit part of the three pilot field tests carried out to identify technologies that could efficiently control the spread of the TCE plume.

Valcartier, near Québec City (Sunday)

René Lefèvre (INRS), Richard Martel (INRS), Michel Parent (GSC)

Geology, History, and Architecture

Québec ville fortifiée: Patrimoine géologique et historique

Circuit géologique pédestre dans le Vieux-Québec qui présente une vue d'ensemble des sciences de la Terre à travers le panorama de la région de Québec. Capsules historiques permettant de valoriser les lieux historiques, les fortifications de Québec et les fouilles archéologiques. Cette activité, donnée en collaboration entre Ressources naturelles Canada et Parcs Canada, présente des notions géologiques, archéologiques et historiques dans une perspective multidisciplinaire. Cette excursion de vulgarisation scientifique peut être appréciée par tous, incluant les invités des participants du NEIGC.  

Excursion d’une journée donnée en français avec marche de 5 km.

Guide d'excursion: http://cgq-qgc.ca/excursion
Québec City (Friday)

Andrée Bolduc (GSC), Pascale Côté (GSC)

Québec Fortified City: Geological and Historical Heritage

Geological walking tour in Old Québec presenting an overview of earth sciences through the landscapes of the Quebec City area. Historical vignettes provide additional information on Quebec City’s historic sites, fortifications and archaeological digs. This joint public awareness Natural Resources Canada - Parks Canada activity presents geological, archaeological and historical notions in the scope of a multidisciplinary approach. The trip can be enjoyed by all, including guests of NEIGC participants.

One-day 5 km-walk fieldtrip given in English.  

Fieldtrip guidebook: http://cgq-qgc.ca/fieldtrip
Québec City (Saturday)

Andrée Bolduc (GSC), Pascale Côté (GSC)

