


Appendix 1: Dispersal-train data table



	

	Train name
	Train type as mapped
	Key ref-erences
	Location
	Bedrock source
	Train defined by…
	Key quotes etc

	Albanel Formation dolostone boulder train
	GRAVEL IN TILL
	Bouchard and Martineau (1984); Veillette (2004)
	QC
	Dolostone and stromatolitic dolostone of the Albanel Formation
	Dolostone and stromatolitic dolostone boulders at surface.
	

	Allan Lake geochemical train
	TILL GEOCHEM
	Ford et al (1988)
	ON
	The fenitized aureole of the Allan Lake carbonatite (a small, unexposed ankeritic–sideritic, REE-enriched carbonatite)
	(1) Anomalous levels (10–20 times background values) of Ba, Nb, Th, Ce, La, Zn, Mn and Fe in till. (2) Airborne and ground gamma-ray spectrometry. (3) Boulders at surface. (4) Biogeochemistry.
	“This [airborne gamma-ray spectrometric survey flow in 1977 by GSC] defined a prominent equivalent Th anomaly SE of Allan Lake.  Follow-up investigations conducted in the fall of 1983 lead to the discovery of a glacial dispersal train composed of Th-rich till and containing Th-bearing carbonatite boulders.” (Ford et al., 1988)

	Anuri KIM train
	SAND/SILT GRAINS IN TILL
	Stea et al (2009); KIDD database
	NU
	Anuri kimberlite
	Pyrope garnet + chrome diopside grains in the sand fraction of 25 kg till samples collected from mudboils
	DISPERSAL TRAIN  “The Anuri dispersal fan ranges from 310° to 359° with a main axis of 333°. An outcrop of Proterozoic shale on the shore just east of the Anuri pipe revealed four sets of striae (…310°, 320°, 340° and 005°).  This flow envelope of 45° nearly encloses the dispersal fan of kimberlite indicator minerals from the Anuri pipe.  The correspondence of ice flow indicators and the dispersal fan cannot be coincidence, and demonstrates that all the local flow events (with the possible exception of the last, northward flow – phase 5_ had some influence on fan geometry.  The fan axis and the vector mean of local ice flow indicators only differ by less than 10°.  The main erosional event corresponds to ice-flow phase 4 (340°…)” (Stea et al., 2009)
LENTH  “The total length of the Anuri dispersal fan is 29 km.” (Stea et al., 2009)
KIMBERLITE INDICATOR MINERALS IN PIPE ‘Indicator minerals observed in a core [from the Anuri kimberlite] include pyrope garnet, eclogite garnet, chrome diopside, ilmenite and olivine, with clinopyroxene and olivine dominating…” (Stea et al., 2009)

	Artillery Lake stromatolitic carbonate boulder train
	BOULDERS AT SURFACE
	Kerr et al (2013); see also Folinsbee (1952), Sharpe et al (2017)
	NT
	Paleoproterozoic stromatolitic carbonate bedrock within Artillery Lake
	Orange-coloured stromatolitic carbonate cobbles and boulders (10-200 cm diameter) at surface.
	“A prominent boulder train composed of large Precambrian dolomite erratics, first identified by Folinsbee (1952), was mapped in greater detail during the course of the present study.  The extent of these distinctive Paleoproterozoic stromatolitic carbonate sedimentary erratics was clearly defined on 22 occurrences at till and esker sampling sites…From their source outcrops on the islands and western shoreline of Artillery Lake, the erratics can be traced westward and southwestward as a broad fan in the direction of regional ice flow, almost 80 km down-ice, to the shores of Great Slave Lake.  These distinctive carbonate cobbles and coulders, from 10-20 cm to 1-22m in diameter, are easily identifiable in the landscape.  They may have been plucked as large angular blocks and abraded during glacial transport to give them a subangular to subrounded morphology.  However, if abrasion occurred, it appears to have produced few pebble-sized clasts, given that carbonate pebbles were not observed in esker and till samples.” (Kerr et al., 2013)

	Aviat KIM train
	SAND/SILT GRAINS IN TILL
	Armstrong (2009)
	NU
	Aviat ESI kimberlite sheet
	Kimberlite indicator minerals in till samples from mud boils
	“Combined sample campaigns revealed a kimberlite indicator mineral-rich zone approximately 65 km long and 10 km wide, trending 286°, which is parallel to the dominant glacial-flow direction.  This regional scale indicator mineral train is referred to as the Tremblay Corridor and all presently known kimberlites occur within a 10 km long by 3 km poriton at its eastern terminus…”

“Dominant ice flow indicators are orientated at approximately 286°”

	Bakos gold grain train
	SAND/SILT GRAINS IN TILL
	McClenaghan and Cabri (2011)
	SK
	Bakos gold deposit
	Gold grains in till
	“In northern Saskatchewan, Canada, till sampling to recover gold grains was used to explore the area around a lake sediment gold anomaly and led to discovery of the Bakos gold deposit. In this area, gold grains in till defined a well developed 2 km long by 0.5 km wide dispersal train SW (down-ice) of the deposit (Fig. 4).” (McClenaghan and Cabri, 2011)
“Gold grain content in 6-kg till samples varied from background concentrations of zero grains to the highest value of 2751 grains (Chapman et al. 1990).” (McClenaghan and Cabri, 2011)

	Blackwater gold grain train
	SAND/SILT GRAINS IN TILL
	Averill (2017)
	BC
	Blackwater Au-Ag deposit
	Gold grains (average 25 μm diameter) in the <2 mm fraction of the till (C horizon); spessartine garnet grains in the  0.25-0.5 mm fraction of the till (C horizon)
	

	Boothia Paleozoic carbonate trains
	PALEOZOIC CARBONATE
	Dyke (1984); Dyke and Dredge (1989); Tremblay et al (2009)
	NU
	Paleozoic carbonate west of the Peninsula
	CaCO3 content (%) in the till matrix (i.e., <2 mm fraction).   (Train also defined by clasts in the granule – pebble (2-5.6 mm) (Dyke, 1984) fraction of the till, and by clasts in the pebble – cobble (5-15 cm) fraction of the till and eskers (Tremblay et al., 2009).)
	LONG BOOTHIA DISPERSAL TRAINS ASCRIBED TO FAST ICE FLOW  “On Boothia Peninsula, Dyke (1984) showed dispersal trains of Paleozoic carbonate debris in the fine gravel (2 – 5.6 mm) fraction of till to illustrate very long glacial transport distances, over 100 km.  The carbonate content of the till matrix also suggested similar long distances.  Dyke (1984) explained the very long distances by fast ice-flows due to the occurrence of ice streams toward the Gulf of Bootia.  Our study builds on the work of Dyke (1984) with new data on the lithology of clasts in the 5 – 15 cm range.” (Tremblay et al., 2009) 
ESKERS INITIALLY TARGETED BECAUSE OF THEIR PRESUMED REGIONAL PROVENANCE  “Since the surface was at the reconnaissance scale, esker sediments were preferred to till because of their more regional provenance (i.e., they sample a wide source regin) and the pre-concentration of the heavy minerals by natural hydraulic sorting.” (Tremblay et al., 2009)
ESKERS GIVE SIMILAR INFO AS TILL  “In most places, Paleozoic carbonate clast content from till sites are coherent from those of nearby esker sites.  This indicates that at the scale of this study (10 – 20 km spaced sites) the lithology of the large clasts in eskers can be compared with that of the surrounding till.” (Tremblay et al., 2009)

	Boothia ortho-quartzite pebble–cobble train
	GRAVEL IN TILL
	Tremblay et al (2007)
	NU
	Orthoquartzite (Chantrey Group)
	Orthoquartzite pebbles and cobbles (5–15 cm fraction) in till and eskers
	“The glacial transport distance of the massive and hard orthoquartzites is greater than that of the fine-grained pelites, reflecting differences in hardness and resistance to abrasion.”

	Boothia pelite pebble–cobble train
	GRAVEL IN TILL
	Tremblay et al (2007)
	NU
	“Non-orthoquartzite” supracrustal rocks (mostly pelites from the Chantrey Group)
	“Non-orthoquartzite” pebbles and cobbles (5–15 cm fraction) in till and eskers
	

	Boothia marble pebble–cobble train
	GRAVEL IN TILL
	Tremblay et al (2009)
	NU
	Marble (Chantrey Group)
	Marble pebbles, cobbles and boulders (5-200 cm diameter) at surface.  Marble clasts in the pebble and cobble fraction (5-15 cm) of till.
	“Paleoproterozoic marble horizons occur in a set of small outcrops in the Paleoproterozoic northern Chantrey Group. Anomalous marble erratic concentration in the till also suggest the presence of an unmapped Chantrey Group occurrence immediately west of the main belt.” (Tremblay et al., 2009)
“Firstly, Paleoproterozoic marble erratics were glacially transported in a general NE (065°) direction.  The transport distance of the marble is at least 20 km in that direction.  A late, and weakly developed Phase 3 glacial transport in an ESE (100°) direction can be interpreted from the observed diverted shape of the north boundary of the dispersal trains.  This weak glacial transport event does not appear to exceed 3 km in the ESE direction.” (Tremblay et al., 2009)

	Brown Lake Fm porcelanite pebble train
	GRAVEL IN TILL
	Batterson et al (1988); Batterson and Liverman (2000)
	NL
	Pink, red, buff and green porcelanite of the Brown River Fm
	Porcelanite pebbles in the 16–64 mm fraction of till.
	“The use of indicator lithologies [in central Labrador] has demonstrated that dispersal of clasts reflect the most recent glacial-flow event.” (Batterson et al., 1988)
“Porcelanite clasts form a fan-shaped dispersal train within the study area.  In the west the train is 7 km wide (between Moran Lake and Bruce Lake), whereas in the east the train is 20 km wide…These patters are consistent with the ice flow directional data.” (Batterson et al., 1988)

	Bruce River porphyry pebble train
	GRAVEL IN TILL
	Klassen and Thompson (1993); see also Batterson et al (1988)
	NL
	Porphyritic mauve to greenish gray volcanic rocks of the Sylvia Lake Formation, Bruce River Group
	Porphyritic pebbles in the 4–5.6 mm fraction of till
	“The distribution and relative abundance of erratics derived from the Bruce River Group is not well known, particularly to the east and south.  As portrayed, the dispersal train extends 100 km to 120 km from the source.  A broad core where indicator debris is present extends 60 km east, aligned generally in the direction of latest ice flow, although its orientation and outline are not well known.  The northern margin of the train, however, is well defined from field observations.” (Klassen and Thompson, 1993)

	Buchans mineralized boulder train
	BOULDERS AT SURFACE
	James and Perkins (1981), Bell and Murton (1995), Klassen and Murton (1996), McClenaghan and Peter (2013)
	NL
	Buchans Zn-Pb-Cu VMS deposits
	Mineralized boulders at surface. Pb and Zn in till.
	

	Bucke–Gravel KIM train
	SAND/SILT GRAINS IN TILL
	Kjarsgaard et al (2003).  See also McClenaghan and Kjarsgaard (2007).
	ON
	Bucke and/or Gravel kimberlite pipes
	Kimberlite indicator minerals in the 0.3–2 mm fraction of till (mostly ilmenite, with minor garnet)
	"Fan-shaped trains are interpreted to have formed as a result of two or more phase of ice flow.  A good example of fan-shaped dispersal is the south-southeastward trending dispersal of indicator minerals from the Bucke and Gravel kimberlites in the Lake Timiskaming field.  The fan-shapped pattern was formed by ice flow to the south followed by flow to the southeast, producing an indicator mineral anomaly that widens with increasing distance down-ice.  The fan extends at least 12 km down-ice and is best defined by Mg-ilmenite and Cr-pyrope, the most abundant indicator minerals in both kimberlites." (McClenaghan and Kjarsgaard, 2007)

	Cape Smith Proterozoic granule train
	GRAVEL IN TILL
	Daigneault (2008).  See also Taylor (1982), Bouchard and Marcotte (1986), Prest et al (2000)
	QC
	Multiple rock types (sedimentary, volcanic, gabbro, metamorphised ultramafic) from the Proterozoic Cape Smith belt
	Cape Smith belt granules (4–5.6 mm fraction) in till.
	

	Central Baffin carbonate train
	PALEOZOIC CARBONATE
	Tippett (1985); see also Andrews and Sim (1964); Dredge (1999)
	NU
	Paleozoic carbonate in the Foxe Basin 
	Paleozoic dolomite gravel clasts in till
	“…a broad zone running approximately east-northeast—west-southwest through the southern part of the study area is characterized by drift containing up to 50% of such [Paleozoic dolostone] clasts.” (Tippett, 1985)

	CH geochemical train
	TILL GEOCHEM
	Edwards and Campbell (1992); Levson and Giles (1997)
	BC
	Mineralized bedrock
	A multi element geochemical anomaly in till, in addition to boulder float, and mineralized clasts with malachite staining in till.
	“Dispersal of mineralized material is defined by an elongate, multi-element, geochemical soil anomaly as well as by a boulder train that extends for over a kilometer down-ice from the mineralized outcrop.  Mineralized rock fragments (quartz stockwork with magnetite, chalcopyrite and pyrite) are common in the train and are readily recognized by malachite staining.  Anomalous values of gold, silver, copper, lead and zinc in soils commonly extend up to 2 km northeast of the mineralized zone.  The main area of anomalous gold values (up to 1310 ppb) varies from about 0.2 to 0.5 km in width and is 1.5 km long.  The copper anomaly…is approximately coincident with the gold dispersal train, but is much larger, extending over 2 km to the NE and up to 800 m in width.” (Levson and Giles, 1997)

	Chibougamau Fm tillite and varvite boulder train
	GRAVEL IN TILL
	Bouchard and Martineau (1984).  For regionally extensive low-concentration fringe, see Veillette (2004) and Dionne (1994).
	QC
	Tillite, varvite and red conglomerate of the Chibougamu Formation.
	Tillite, varvite and red conglomerate boulders (erratics) at surface
	“…les valeurs decroissent d’environ 5% pres de la source du lac Waconichi jusqu’a moins do 2%, environ 35 km a l’aval glaciaire de cette source.” (Bouchard and Martineau, 1984)

	Chidliak CH17/CH51 KIM train
	SAND/SILT GRAINS IN TILL
	Nielson et al (2012); Pell et al (2013); https://chidliak.blogspot.ca
	NU
	Kimberlites in the Chidliak kimberlite province
	Kimberlite indicator minerals in till

	Chidliak CH55/CH58 KIM train
	SAND/SILT GRAINS IN TILL
	Nielson et al (2012); Pell et al (2013)
	NU
	Kimberlites in the Chidliak kimberlite province
	Kimberlite indicator minerals in till
	

	Chisel Lake, Lost Lake and Ghost Lake geochemical trains
	TILL GEOCHEM
	Kaszycki et al (1996); see also McClenaghan and Peter (2013)
	MB
	Chisel Lake, Lost Lake and Ghost Lake Zn–Cu VMS deposits
	Multi-element geochmical anomalies in till (and in particular Cu and Zn in mud (<0.063 mm) and clay (<0.002 mm) fractions of till)
	“Kszycki et al (1996) documented well-defined SSW-trending dispersal fans defined by Cu and Zn in two size fractions of till…The areal extent of anomalous metal contents in the B-horizon soil developed on till is smaller, indicating that the B-horizon contains less metal than unweathered till (C-horizon) in this area.” (McClenaghan and Peter, 2015)

	Clear Lake nepheline syenite boulder train
	BOULDERS AT SURFACE
	Miller (1898); Dreimanis (1958)
	ON
	Nepheline syenite point source outcrop
	Nepheline syenite boulders at surface
	

	Cluff Lake D Zone mineralized boulder train
	BOULDERS AT SURFACE
	Wilson (1985)
	SK
	
	Mineralized gravel clasts at surface
	“The relationship between these boulder trains and the Cluff Lake Moraine is important and suggests that they represent supraglacial deposits.” (Wilson, 1985)

	Committee Bay arsenic geochemical train
	TILL GEOCHEM
	McMartin et al (2003a)
	NU
	Gold showings at head of train (?)
	Arsenic in the <0.063 mm fraction of till.  Gold grains in the < 2 mm fraction of till.
	GOLD GRAIN SIZE “…the majority of the visible gold grains extracted from large bulk till samples are less than 60 μm in diameter (silt size), presumably mirroring the grain size of the bedrock mineralization.” (McMartin et al., 2003a)
DISPERSAL TRAINS  “Till geochemistry reflects a clear northerly direction of glacial transport, forming ribbon- to fan-shaped dispersal trains…” (McMartin et al., 2003a)

	Contwoyto 1 KIM train
	SAND/SILT GRAINS IN TILL
	SRK (2002, 2004); Stea et al (2009); KIDD database
	NU
	Contwoyto 1 kimberlite pipe
	KIMs in till; float
	"The Contwoyto-1 kimberlite is a land-based pipe with dimensions of approximately 60 m by 80 m.  The pipe lies on the eastern side of Contwoyto Lake just north of the long eastern bay.  It was discovered in October of 1997 after an obvious indicator and float train was found leading to a small depression that was coincident with a subtle break in the MAG signature of a diabase dyke." (SRK Consulting, 2002)

	Cross Lake KIM train
	SAND/SILT GRAINS IN TILL
	KIDD database
	NT
	Cross Lake kimberlite
	KIMs in till 
	

	Cuttingsville syenite boulder train
	BOULDERS AT SURFACE
	Flint (1947)
	VT
	Small syenite body (2 x 2 km)  that forms Hatefull and Granite hills, Cuttingsville, VT
	
	

	Deboullie plutonic boulder train
	BOULDERS AT SURFACE
	Halter (1985); Lowell et al (1990)
	ME
	
	
	EVIDENCE FOR FLOW REVERSAL  “Erratics transported from two small igneous plutons [Deboullie and Priestly plutons] intruded into the graywackes and slates are also consistent with a flow reversal…” (Lowell et al., 1990)
EVIDENCE FOR FLOW REVERSAL  “The Deboullie stock consists of granodiorite-diorite and syenite…Pluton erratics are traced east-souteastward at least 16 km from this pluton and reach concentrations as high as 41%.  Northward displacement of surface boulders was recognized as much as 7 km away from their source, with maximum concentrations of 4%.  We conclude that the smaller northwest transport of erratics implies a shorter flow duration, weaker flow, or a combination of both.” (Lowell et al., 1990)
ICE DIVIDE  "We argue that the reconstructed ice divide must have been on the order of 30 km south of the plutons…A 30 km distance would indicate a total divide migration of some 120 km.  Our postulated divide would extend eastward from the Boundary Mountains across to the Katahdin massif and into a portion of northeastern Maine where there are only rare striations...The divide may have continued northeastward so as to have interested the Miramichi Highlands in north-central New Brunswick..." (Lowell et al., 1990)

	Deep Bay shale gravel train
	GRAVEL IN TILL
	Johnston (1994)
	SK
	The Cretaceous-aged Deep Bay shale outlier
	Boulders at surface; visible shale clasts in till
	“Many linear relief features (outcrop ridges, lineaments, and trends of bedrock structure) are parallel and trend south the southwestward, parallel to ice flow indicators (striations, crag and tails, and eskers).  However, local movement diverged from these directions due to irregularities in topography.” (Johnston, 1994)

	Deep Cove granite pebble train
	GRAVEL IN TILL
	McClenaghan and Dilabio (1996); see also McClenaghan and Dilabio (1994)
	NS
	The Deep Bay pluton
	Granite pebbles in the 1-5 cm fraction of the till (approximately 300 pebbles counted per sample; samples collected from the C horizon at 1 m depth).
	“At Deep Cove, striations on coastal outcrops indicate that an early eastward ice flow was followed by a northward ice flow.  This area is underlain by a flat-lying, thin blanket of red, silt till that contains mainly locally derived bedrock (mafic volcanic) clasts.” (McClenaghan and Dilabio, 1996)
“Granitic clasts were glacially dispersed up to 200 m east and north [of the mineralized Deep Cove pluton].  The distribution of metals and clasts indicates the older, eastward ice flow was the main erosive event and that finer material has been carried farther than the clasts.  The younger, northward ice flow did not erode the mineralized bedrock; it only remobilized the metalliferous till northward…The effect of southward ice flow was minimal, since there is no evidence of southward-oriented flutings or striations in the area.” (McClenaghan and Dilabio, 1996)

	Diamond Hill agate-bearing boulder train
	BOULDERS AT SURFACE
	Flint (1947); see also Warren and Powers (1914)
	RI
	Agate-bearing felsic volcaniclastic rocks of the Late Proterosoic Igneous Suite that form part of Diamond Hill in NE Rhode Island
	Agate-bearing boulders
	

	Discovery KIM train
	SAND/SILT GRAINS IN TILL
	McMartin et al (2003b)
	NU
	Two kimberlite dykes at head of train (?)
	Kimberlite indicator minerals in the medium to very coarse sand (0.25-2 mm) fraction of the till.
	“The greatest concentration of indicator minerals in the Rankin Inlet till samples (n=9) occurs at a site within [the Discovery] dispersal train.  The abundance and distribution of eclogitic garnets and Cr-diopsides in this area suggests a southeastward glacial transport from an unknown kimberlite source near the Discovery Au showing NTS 55 J/13.  Kimberlite dykes have been intersected in drill core near the head of this train.” (McMartin et al., 2003b)

	Dubawnt red granule–pebble train 
	GRAVEL IN TILL
	EAST SIDE Tyrrell (1897); Shilts et al (1979), Shilts (1980, 1982);  Henderson (1989); Aylsworth and Shilts (1991); Layman (1992); Klassen (1995)  ////   NORTH WEST SIDE McMartin et al (2013); McMartin (2017)  ////  WEST SIDE Kerr et al (2013).  See also Figure 6 in Kjarsgaard et al (2014).   ////   DISTAL SOUTH SIDE  Kaszycki et al (2008); Trommelen et al (2013)
	NU
	Dubawnt Group “redbeds” (red-coloured Proterozoic terrestrial sedimentary and volcanogenic rocks) 
	Red granules and pebbles in till.  May also be defined geochemically by high silica content of the mud fraction (<0.063 mm) of till (Kjarsgaard et al., 2014).
	“The nongneissic component of the erratics of Mansel Island was glacially transported from the Circum-Ungava geosyncline which lies 100 to 150 km south and east of Mansel Island.  They include distinctive black to grey greywacke metasandstones and shales, ulramafic and basic volcanic clasts, and various types of iron formation.  The presence of these “dark” erratics…and lack of “red” erratics suggest that, throughout its glacial history, Mansel Island was under the influence of ice flow from Quebec.” (Aylsworth and Shilts, 1991)
“Red volcanogenic erratics found on Coats Island are derived from the Dubawnt Group in the Baker Lake area, west of Hudson Bay and close to the centre of the Keewatin ice.  At the end of the glacial stage, the Keewatin Ice Divide lay across of just to the west of the main outcrop areas of hard, red to grey volcanogenic lithologies of the Dubawnt Group.  The Dubawnt Group erratics and associated Proterozoic metaorthoquartzitic erratics were dispersed in a well defined train southweatward from these outcrops into Hudson Bay.  The train was deflected sharply to the NE to cross over Coats Island where the Dubawnt erratics, which were transported 600 to 700 km from their source outcrops, make up approximately 1–2% of pebble sized erratics in the till.  By the time the dispersal train crossed Coats Island, it had been constricted to less than a 100 km wide swatch, as evidenced by the general paucity of red erratics on Walrus Island and SE Coats Island.  The presence of “dark” erratics on eastern Coats Island proves that, unlike Mansel Island, Coats Island was influenced by both ice masses.” (Aylsworth and Shilts, 1991)
HUDSON STRAIT “Red sandstone [erratics] are common on the islands in western Hudson Strait and these were identified by J.A. Donaldson (1985, personal communication) as representative of the Thelon and Kazan formations of the Dubawnt Group of Keewatin.  Similar erratics have been observed east of the ice divide in Keewatin…and on Coats Island in northern Hudson Bay…” (Layman, 1992)
HUDSON STRAIT “Porphyritic intrusive erratics contained phenocrysts of varied size, shape, and color supported in a brown, mauve, or red cryptocrystalline matrix. Erratics of this group were observed on Nottingham and Digges Islands.  J.A. Donaldson (1985, personal communication) identified the porphyritic intrusives as most likely originating from the Christoper Island Formation of the Dubawnt Group, with one excetion.  The mauve pebbles with chalky white phenocrysts, found at two locations on Nottingham Island, are very distinctive tracers from the Pitz Formation of the Dubawnt Group.  The red volcanic conglmomerate [erratics] observed on Notingham Island are belived to be from the base of the Christopher Island Formation (see Donaldson, 1965, 1969).” (Layman, 1992)

	East Kemptville geochemical train
	TILL GEOCHEM
	Rogers and Garrett (1987). See also Stea et al (1989).
	NS
	East Kemptville greisen (tin mine)
	Tin and tungsten in whole till
	“The whole landscape is covered by a thick layer of lodgement till with large granite boulders in the surface ablation mantle.” (Rencz and Garrett, 1980)

	Eden Lake appinite gravel train
	GRAVEL IN TILL
	Stea et al (1989)
	NS
	Appenite (Eden Lake Complex)
	A combination of boulders in boulder piles and pebbles from till samples
	

	Flowers River dispersal train
	GRAVEL IN TILL
	Klassen and Bolduc (1986); Klassen and Thompson (1989, 1993).
	NL
	Quartz feldspar porphyritic volcanic rock of the Flowers River Igneous Suite
	Porphyritic boulders at surface and pebbles in till collected from mud boils (Klassen and Bolduc, 1986; Klassen and Thompson, 1993). Zinc and lead anomalies in clay (<0.002 mm) fraction of till collected from mud boils (Klassen and Bolduc, 1986).
	“Trace element patterns defined by lead and zinc in till appear to be related to regional and local scale glacial dispersal from the Flowers River Igneous Suite.  The dispersal patterns are most evident originating from the volcanic rocks and they are oriented parallel with striae trends.” (Klassen and Bolduc, 1986)

	Foothills quartzite erratics train
	BOULDERS AT SURFACE
	Alberta Geological Survey (2014).  See also Stalker (1956), Jackson et al (1997), Jackson (2017)
	AB
	Quartzite of the Lower Cambrian Gog Group in the headwaters of the Athabasca River
	Quartzite boulders at surface
	

	Foxe Basin carbonate train
	PALEOZOIC CARBONATE
	Dredge (2000)
	NU
	Paleozoic carbonate rocks, NE Melville Peninsula
	Paleozoic carbonate pebbles and cobbles in the 2–8 cm fraction of the till. Carbonate in the mud (<0.063 mm) fraction of till.
	THIN DISPERSAL PLUMES  “There are a number of distinctive, small carbonate dispersal trains (here called plumes to differentiate them) within the regional dispersal train…These elongate trains are roughly 300 m wide at their narrowest distal ends, and are indistinguishable from the regional dispersal train at their proximal ends.  Northwest of Hall Lake they are traceable as blankets and veneers for distances of up to 25 km on the groun before they become patchy or diffuse.  The carbonate data show that these plumes maintain high carbonate contents for considerable distances even beyond the visible plumes, indicating that there is little dilution along the flow trajectory…On the ground, these plumes appear to have sharp lateral boundaries 1–5 m in width, and these sharp boundaries are maintained over long distances…The bright tone on the aerial photos ends abruptly, not when carbonate drops to near zero, but where it drops to about 30% and vegetation can grow on the till surface.” (Dredge, 2000)
MELVILLE MORAINE “…the regional northern Melville train…extends…beyond the Melville Moraine, a major late-glacial feature…suggesting that it was produced during the main Foxe Glaciation.” (Dredge, 2000)

	Galaxy geochemical train
	TILL GEOCHEM
	Kerr et al (1993); Levson (2001)
	BC
	Galaxy Cu–Au porphyry deposit
	>188 ppm Cu in till
	“…basal [i.e., subglacially deposited] till deposits are mainly a direct result of the last glacial event and, due in part to strong topographic control, the ice-flow histories of many parts of the Cordillera are dominated by one main direction throughout much of the last glacial period (Late Wisconsinan).  This has resulted in generally linear (often valley-parallel), down-ice transport of material, thus making the tracing of basal till anomalies to source relatively easy compared to regions with complex ice-flow histories…” (Levson, 2001)

	George Hill chiastolite boulder train
	BOULDERS AT SURFACE
	Flint (1947); Jackson (1834)
	MA
	Chiastolite-bearing schist beds in the Littleton Formation (Lower Devonian)
	Chiastolite-bearing schist boulders at surface.
	“Among the singular forms assumed by crystals, none, perhaps, are more curious than those of the mineral called chiastolite, or macle.  This mineral occurs abundantly in the town of Lancaster, upon an eminence called George Hill.  It is embedded in clay slate passing into mica slate, but only a bed, of about ten feet in thickness, is charged with macle. This bed may be examed upon the road side, where the boundary line divides the towns of Sterling and Lancaster.  Besides this bed of macles, there exists an immedse abundance of erratic blocks or boulder-stones which are scattered in great profusion upon the south east side of the hill, none being found on the north west.  This fact I consider of value in geology, as it concurs with so many others, to prove, that at some period since the creation, there has been a powerful current of water rushing over our continent from the northwest towards the south east…” (Jackson, 1834)

	George Lake mineralized quartzite boulder train
	BOULDERS AT SURFACE
	Karup-Moller and Brummer (1970) 
	SK
	George Lake zinc deposit, SW tip of George Lake
	Boulders at ground surface; geochemical anomaly in till.
	HISTORY OF THE DISCOVERY  “A glacial erratic, 2’ x 2’ x 2’ in size, composed of white quartzite and well-mineralized with galena, was found along the Wathaman River in northeastern Saskatchewan during 1962…subsequent work established a concentration of boulders, carrying sphalerite and galena, along a belt about 10 miles in length extending southwest from George Lake to Lake C79 north of Vollman Lake.  The mineralized material was found on the valley bottom or along its sides with minor abounts on top of the inter-valley upland areas.” (Karup-Moller and Brummer, 1970)
MELTWATER  “…the valleys represent meltwater channels, where normal till cover has been eroded, mainly by ice action, but to some degree also by meltwater.  Along these channels eskers and outwash depposits alternate with eroded till.  Numerous boulder fields along the bottoms of the valleys represent former meltwater river beds.  Meltwater erosion along the outwash channel containing George Lake exposed the mineralized boulders in the till along the lake shores and adjacent hill slopes.” (Karup-Moller and Brummer, 1970)
DESCRIPTION OF MINERALIZED BOULDERS  “The mineralization consisted mainly of disseminated specks of black or red-brown sphalerite, the same size as the enclosing or accompanying quartz grains of the quartzite.  The fine-grained nature of the sphalerite makes it extremely difficult to identify unless the observer is familiar with it and knows what to look for.  The prospector who first found the material could not identify the sphalerite due to its reddish-brown color, which resembled the ubiquitous garnet.” (Karup-Moller and Brummer, 1970)

	Gibraltar Mine chalcopyrite train
	SAND/SILT GRAINS IN TILL
	Plouffe et al (2016); Plouffe and Ferbey (2017)
	BC
	Zones of porphyry mineralization and alteration around the Gibraltar porphyry copper deposit (calc-alkaline Cu-Mo porphyry deposit)
	Chalcoyrite grains in 0.25-0.5 fraction of till; also defined by anomalous Cu in clay (<0.002 mm) fraction of till
	THE BEDROCK SOURCE  "...the Gibraltar Mine is a calc-alkaline Cu-Mo porphyry deposit that has been mined since 1972, with a period of care and maintenance from 1988 to 2004…The main ore minerals are chalcopyrite and molybdenite, with minor bornite...Proven and probable reserves are estimated at 688 million tonnes grading 0.26% Cu and 0.008% Mo." (Plouffe and Ferbey, 2017)

	Hackett River VMS geochemical train
	TILL GEOCHEM
	Miller (1979, 1984).  See also McClenaghan and Peter (2013, 2015)
	NU
	A Zone of the Hackett River Zn-Pb-Cu-Ag deposit (previously known as the Bathurst Norsemines deposit) in the Hackett River Greenstone Belt
	Anomalous lead, silver and iron in the <0.177 mm fraction of the till.
	

	Hingham red felsite boulder train
	BOULDERS AT SURFACE
	Howe (1936); Flint (1947)
	MA 
	Red felsite from Hingham, MA
	Red felsite boulders at surface.
	“In the northern part of the town of Hingham, Massachusetts, is an area of banded red felsite, fragments of which were carrried away by the ice sheet and deposited in a fan-shaped boulder train that extendeds southeastward for many miles.  In 1904 Professor W.O. Crosby published a map of part of this train extending about six miles from its source.  For many years the writer has been mapping the locationns of several hundred specimens of red felsite found by him within eight miles of the source.  In 1933 two were found ina distant part of Marshfield and later search has revealed others on Cape Cod, Martha’s Vineyard and Nantucket, to a maximum distance of eighty five miles from the source.” (Howe, 1936)
“As long ago as 1833 Professor Edward Hitchcock found bold outcrops of this rock, which he described “as in the form of ridges”.  In 1904 Professor Crosby mappped three neighboring ledges, two of which have since disappeared.  The only remaining one is small in area and does not stand above the ground surface.  There are, however, in that vicinity long walls and ornamental gate posts built entirely of the red felsite.  The rock, which has been called by some geologists the most beautiful in Massachusetts, is deep red to purple, compact and almost flinty, and contains scattered, dull yellow lenticular masses about half an inch long.” (Howe, 1936)

	Hope Bay volcanic dispersal train
	GRAVEL IN TILL
	Dredge and Kerr (1999); see also Kerr and Knight (1998)
	NT
	Hope Bay volcanic belt
	Volcanic pebbles (1–3 cm diameter) in till
	DOWNFLOW ATTENUATION  “Concentrations decrease rapidaly to 0–20% approximately 10 km down-ice from the nearest source outcrops.” (Kerr and Knight, 1998)
PEBBLE COUNTS  “One hundred pebbles 1–3 cm in diameter were collected from pits dug into till at each site listed in the files.  Lithic classifications were made on the basis of field observations of bedrock in the area, and existing bedrock maps.  Lithic types were grouped into broad categories to make them consistent from one ma sheet to another.” (Dredge and Kerr, 1999)

	Horne–Quémont dispersal train
	GRAVEL IN TILL
	Dreimanis (1958). See also McClenaghan and Peters (2013)
	QC
	Horne and Quemont sulphide orebodies
	Pebbles and cobbles of massive sulphide ore in till.  Dark rusty pebbles in till.  Geochemical anomalies (Zn and Cu) in till.
	

	Hopetown sphalerite-bearing boulder train
	BOULDERS AT SURFACE
	Dilabio et al (1982).  See also Dilabio (1989).
	ON
	Zinc mineralization in marble of the Grenville Province
	(1) Sphalerite-bearing boulders at surface. (2) Anomaous zinc and cadmium in the <2 μm fraction of the till.
	

	Howitzer gold train
	SAND/SILT GRAINS IN TILL
	Averill et al (2015)
	NU
	Gold deposit
	Gold grains in till
	

	Hudson Bay carbonate dispersal train
	PALEOZOIC CARBONATE
	Bell (1870), Dell (1963), Shilts (1980, 1982), Karrow and Geddes (1987), Dredge (1988), Dredge and Cowan (1989), Thorleifson and Kristjansson (1993), Larson and Mooers (2005), Veillette et al (2005). 
	ON
	Paleozoic carbonate rock in the Hudson Bay Lowland
	Carbonate in till (mud, sand and gravel fractions)
	

	Icon copper geochemical train
	TILL GEOCHEM
	Dilabio (1981, 1990)
	QC
	Copper ore vein
	(1) Vein pebbles in 4–64 mm fraction of till (C horizon). (2) Chalco-pyrite-bearing pebbles in 4–64 mm fraction of till (C horizon). (3) Copper in the <0.177 mm fraction of the B horizon.
	“The copper-bearing dispersal trains at the Icon mine were formed by glacial erosion, transport and deposition during the minor readvance that deposited unit C.” (Dilabio, 1981)
“The trains have sharp edges and high geochemical and lithological contrast to the surrounding till.” (Dilabio, 1981)

	Innutian granite boulder train
	BOULDERS AT SURFACE
	Atkinson (2006)
	NU
	Canadian Shield on Ellesmere Island
	Granite boulders (erratics)
	

	Izok Lake chalcopyrite train
	SAND/SILT GRAINS IN TILL
	Hicken (2012); Paulen et al (2013); McClenaghan et al (2015)
	NU
	Izok Lake Zn–Cu–Pb–Ag VMS deposit
	Multiple elements (e.g., Cu, Pb, Zn, Ag) in the mud (<0.063 mm) fraction of till; chalcopyrite and gahnite grains in medium sand fraction (0.25–0.5 mm) of till; massive sulphide boulders at surface and boulders containing gahnite.
	

	James River KIM train
	SAND/SILT GRAINS IN TILL
	Besserer (2016)
	NU
	James River kimberlite dyke
	
	

	Jericho KIM dispersal train
	SAND/SILT GRAINS IN TILL
	SRK Consulting (2004); Stea et al (2009); KIDD database
	NU
	Jericho kimberlite
	
	

	Kaminak Lake garnet train
	SAND/SILT GRAINS IN TILL
	Shilts (1975)
	NU 
	Altered syenitic intrusion
	Sand-sized garnets in the methylene iodide heavy mineral separate
	

	Kidd Creek geochemical train
	TILL GEOCHEM
	Nichol and Bjorklund (1973); see also McClenaghan and Peter (2013, 2015) and references therein
	ON
	Kidd Creek Zn–Cu–Pb–Ag VMS deposit
	Anomalous Cu and Zn, both in the mud fraction of the till and in sand-sized heavy minerals
	

	Kirkland Lake gold dispersal train
	SAND/SILT GRAINS IN TILL
	Lee (1963); Ferguson and Freeman (1978)
	ON
	Various gold deposits (gold mines) along Kirkland Lake fault
	Visible gold particles in till
	

	Kirkland Lake KIM train
	SAND/SILT GRAINS IN TILL
	McClenaghan and Kjarsgaard (2001); Lee (1965); Fortescue et al (1984); Pegg et al (1990); Brummer (1992)
	ON
	The Kirkland Lake kimberlite field
	Pyrope grains in sand fraction of till (surface pits and reverse circulation drilling)
	“Pyrope and Cr-diopside concentrations are highest over a 25 km wide area centered on the Munro Esker and extending southeast for 35 km.  The highest pyrope concentrations are displaced 5 km southeast (downice) of the southern kimberlite cluster.” (McClenaghan and Kjarsgaard, 2001)

	Labrador Trough iron formation gravel train
	GRAVEL IN TILL
	Klassen and Thompson (1990, 1993)
	NL
	Iron formation in Labrador Trough
	Visible gravel clasts at surface
	“At the regional scale (10s to 100s of km), a useful indicator of dispersal is iron formation of the Labrador Trough because it is visually and lithologically distinctive and can be recognized at extremely low concentrations.  It is derived from a well-defined bedrock source that is restricted to the western portion of the study area.  Iron formation is widespread as erratics and can be found >300 km from its source, varying in abundance depending on distance from the source and ice flow direction.  Concentrations of iron formation are qualitatively defined by field observations of clasts visible at the surface…” (Klassen and Thompson, 1990)
“The overall distribution of iron formation cannot be explained with reference to last ice flow events alone, and clearly illustrates that the composition of surficial deposits is the composite product of glacial transport and erosion during several events, and that the ‘last’ flow even does not everywhere act as the dominant control on drift composition.” (Klassen and Thompson, 1990)
“Erratics of nepheline syenite occur in till up to 70 km north and 30 km southwest of their known source and define a broad fan opening to the northwest through an arc of more than 120.  This distribution cannot be fully exlained by ice flow only to the NW as recorded by the youngest striae and appears to be the composition product of flow in directions between NNE and SW, based on fan margins.” (Klassen and Thompson, 1987)

	Labrador Trough nepheline syenite
	GRAVEL IN TILL
	Klassen and Thompson (1987, 1993); Batterson and Liverman (2000)
	NL
	Three small intrusive bodies of nepheline syenite that outcrop north of Schefferville
	Nepheline syenite pebbles in till (visual estimate)
	“Till is generally derived primarily from the underlying and immediately up-ice bedrock.” (Klassen and Thompson, 1987)
“Clasts [in till] that have undergone transport of more than 50 km commonly comprise less than 3% of the coarse fraction.” (Klassen and Thompson, 1987)

	Labrador Trough porphyry
	GRAVEL IN TILL
	Klassen and Thompson (1987, 1993); Batterson and Liverman (2000)
	NL
	Red porphyritic rhyolite that outcrops east of Martin Lake
	Red porphyritic rhyolite pebbles in till (visual estimate)
	“[The Labrador Trough] study shows a different style of dispersal from that seen in Strange Lake because it is close to the disintegration centre of Laurentide ice in Labrador, characterized by multimple ice-flow directions.  The dispersal patters in this area are ameoboid-shaped and distances of transport are short.” (Batterson and Liverman, 2000)
“…red till is common at surface and is considered to be associated with the last phase of regional ice flow…The red surface till overlies a grey brown till which in turb overlies a dark grey till.” (Klassen and Thompson, 1987)

	Lac des Echoes gabbro cobble train
	GRAVEL IN TILL
	Rappol and Russell (1989)
	QC
	Gabbroic sills between Lac des Echos and Lac Mistigoueche
	Gabbro cobbles and small boulders (10-30 cm) observed in boulder piles and gravel pits.
	"In general 1000 cobbles and boulders (in only 3 samples, less than 500) in the 10-30 em fraction were inspected at each site. Sample sites include gravel pits and roadcuts, boulder piles in fields, surface boulders in forestry areas, and some natural exposures and streambeds. The sampled material occurs in a variety of glacial deposits, such as eskers and kames, glaciomarine deltas and subaqueous fans, and till sheets. In the case of till, counted material generally represents only the bouldery surface layer; few counts were actually done within massive and dense subglacial till." (Rappol and Russell, 1989)

	Lac Fagnant geochemical train
	TILL GEOCHEM
	Parent et al (1995, 1996)
	QC
	Lake Fagnant greenstone belt
	(1) Anomalous As in mud (<0.063 mm) fraction of till, in addition to anomalous W, Cr, Co, Ni and Ce.  (2) Mafic volcanic pebbles in the 4–8 mm fraction of till.
	BEDROCK SOURCE.  The dispersal train “…extends about 50 km westward (280°) from the Lake Fagnant greenstone belt…This highly distinctive belt includes several thick beds of iron formation…that are enriched in several metals.” (Parent et al., 1995)
PALIMPSEST DISPERSAL TRAIN.  “Such palimpsest dispersal trains are inferred to have formed as follows: debris from the greenstone belt were initially transported toward the north-northwest during the early ice-flow phase and were only partly re-entrained toward the west during the subsequent regional ice-flow phase.” (Parent et al., 1995)

	Lac des Iles palladium train
	TILL GEOCHEM
	Barnett (2007); Barnett and Averill (2011)
	ON
	Ultramafic rocks that host the Lac des Iles platinum group element (PGE) deposit
	Heavy minerals (garnet, chromite) in sand fraction of till (these are especially abundant in 0.25–0.5 mm fraction).  Multiple elements (Ni, Cr, Mg) in mud fraction of till.
	“The largest or main train appears to head in rocks mapped as ultramafic pyroxene group…beyond the eastern margin of the MBI.  This train may be composed of two, possibly three, overlapping trains including one that might originate west of the western margin of the MBI.  In total the composite train measures c. 7 to 8 km long and varies between 400 and 600 m wide.  The individual trains are more likely 1.5 to 4 km in length.” (Barnett and Averill, 2011)

	La Redemption amphibolite cobble train
	GRAVEL IN TILL
	Rappol and Russell (1989)
	QC
	
	
	

	Little Megantic Mountains granodiorite boulder train
	BOULDERS AT SURFACE
	McDonald and Shilts (1971); Shilts (1973, 1991); Parent et al (1996)
	QC
	Granodiorite in Little Megantic Mountains
	Granodiorite boulders at surface; granodiorite pebbles in till
	“This englacial load [of boulders] was ultimately draped as a sheet of boulders over basal till (ablation mantle).” (Shilts, 1991)

	MacDonald boulder train
	BOULDERS AT SURFACE
	Dreimanis (1958).  See also McClenagha4n and Peters (2013)
	QC
	Low-grade zinc ore (MacDonald Mine)
	Zinc ore boulders at surface (bearing massive pyrite with sphaelerite)
	

	Martin Lake porphyry dispersal train
	GRAVEL IN TILL
	Klassen and Thompson (1993)
	NL
	Porphyritic volcanic rock (white feldspar phenocrysts in red groundmass) of the Martin Lake Formation
	Porphyritic volcanic rock “erratics” (boulders at surface?  Pebbles in till?)
	“Net dispersal to the west an east is not known as well as it is to the northwest and southeast, and it is likely more extensive than shown.” (Klassen and Thompson, 1993)

	McArthur River altered sandstone boulder train
	BOULDERS AT SURFACE
	Earle (2001);  see also Matthews et al (1997)
	SK
	Alteration halo around McArthur Lake uranium deposit
	MgO/Al2O3 ratio (proxy for magnesium alteration) of boulders (Note: train of boulders with illite alteration also extend down ice of deposit; see Earle 2001) 
	“Boulder sampling is preferred over some other techniques because it is rapid and inexpensive, and the use of a lithological sampling medium provides a direct measure of subcrop clay-mineralogy, in an area where outcrop exposure is very restricted.” (Earle, 2001)
“Elevated levels of dravite (of apparent hydrothermal origin) are spatially associated with uranium deposits such as Key Lake and McArthur River...The MgO/Al2O3 ratio of the sandstone provides a general indication of combined chlorite and dravite enrichment (since dravite is a B- and Mg-bearing tourmaline), and is a useful indicator of magnesium alteration.” (Earle, 2001)

	McGerrigle Mountains
	GRAVEL IN TILL
	David and Bedard (1986); Charbonneau and David (1993).  See also Maurice (1995).
	QC
	Multiple sources, including McGerrigle Mountains granite pluton
	Granite pebbles (4–64 mm) in till and granite boulders at surface (David and Bedard, 1986; Charbonneau and David, 1993).  Ca-garnets in till (Maurice, 1995).
	“The dispersal pattern is characterized by well-defined southeasterly (160–170°) and northeasterly (40–60°) trending trains.  Half-distance values of glacial transport along the trains range from 5 to 9 km for both directions, suggesting ice flow events of considerable magnitude.  The volume of material in the trains represents 1–6 m of glacial erosion of bedrock.” (Charbonneau and David, 1993)
“Glacial cirques and short U-shaped valleys, about 100–200 m deep, are incised into the McGerrigle Mountains granite pluton as well as the adajcent metabasalt.  The corresponding trains are aligned with these erosional features, indicating that their clast conent was derived from those features during an early Alpine Glacier Phase.” (Charbonneau and David, 1993)
“The SE trending dispersal trains are associated with an invation of central Gaspesie by the Laurentide Ice Sheet during the Early Wisconsinan, whereas the NE trending trains are associated with a local centre of outflow over Gaspesie during the Late Wisonsinan.” (Charbonneau and David, 1993)

	Melville Peninsula carbonate pebble train
	GRAVEL IN TILL
	Dredge and Nixon (1983); Dredge (1995, 2000)
	NU
	Paleozoic carbonate bedrock on east side of Melville Peninsula, and in Foxe Basin.
	Geochemistry of mud fraction (<0.063 mm) of till.  Carbonate pebbles and granules in till samples.  Paucity of vegetation in train area (visible in aerial images).  Muddier till matrix and fewer clasts than till derived from typical Shield (e.g., granitoid) bedrock.
	CARBONATE TRAIN AND VEGETATION  "Tills with carbonate contents exceeding roughly 50% are toxic to vegetation, and show up as bright white surfaces on both the ground and on airphotos.  Those with less carbonate appear as an intermediate grey tone on the ground and on the photos, primarily because of their cover of tundra vegetation..." (Dredge, 1995)

	Midwest Lake uranium-mineralized sandtone boulder train
	BOULDERS AT SURFACE
	Kirwan (1979)
	SK
	The secondary low-grade halo (secondary uranium) surrounding a primary uranium deposit at depth at the sandstone–basement contact.
	Mineralized boulders at surface (uranium mineralized sandstone boulders).  Also defined by mineralized pebbles in till, and a radon-in-soil-gas anomaly.
	Area of interest originally identified by an airborne radiometric survey (which, after field work, actually proved unrelated to the uranium mineralization at Midwest Lake).
MINERALIZED FLOAT  "Uranium mineralized sandstone float was discovered south of Midwest Lake in August, 1969.  The ground prospecting also established the cause of the airborne radiometric anomaly trend to be granitic and pegmatitic float resulting from the earlier glacial movement from the basement rocks located to the east." (Kirwan, 1979)
MINERALIZED PEBBLES IN TILL  "In 1974, attention was concentrated on the mineralized boulder train.  A radon soil gas survey gave excellent definition of the mineralized glacial material.  Eleven trenches were put down to bedrock to check the bedrock for possible mineralization and to collect more data on the mineralized train.  The glacial overburden is generally 1.5 to 2 m thick.  The majority of the mineralized pebbles are in the golf ball to baseball size range.  The northern trenches contain many more pebbles than the southern trenches but the background radioactivity is highest in the southern trenches.  These facts were interpreted to indicate a rapid distintegration of the float pebbles in the down ice direction to the south." (Kirwan, 1979)

	Mill Shaft gold geochemical train
	TILL GEOCHEM
	Dunn et al (1991)
	NS
	Narrow Au-bearing Mill Shaft quartz vein
	Gold in heavy mineral concentrate from  the till.  Train also defined by aresenic in the heavy mineral concentrate from the till.
	Vegetation also sampled, but dispersal train best defined by Au in the heavy mineral concentrated from the till.
GOLD IN BEDROCK SOURCE “The Au [in the mineralized vein] is concentrated within the grains and along grain boundaries of pyrrhotite and chalcopyrite.  Associated minerals include aresenopyrite, galena, sphaerite, stibnite, scheelite, tourmaline and carbonates…” (Dunn et al., 1991)

	Mindamar Mine zinc geochemical train
	TILL GEOCHEM
	McClenaghan and Dilabio (1996)
	NS
	Mindamar Zn-Pb-Au-Cu mine
	Slightly anomalous Zn, Au and Cu in the mud (<0.063 mm) fraction of the till
	“The Mindamar mine area is covered by east-trending giant till ridges composed of the red silty till.  The tops of the till ridges are covered with souteastward-oriented flutings…When compared with the regional samples, till immediately east and southeast of the Mindamar mine is enriched only slightly in Zn, Au and Cu.  This weak geochemical pattern and the eastward orientation of the large till ridges and striations throughout this part of the study area indicate that eastward glacial transport of metal-poor exotic debris was the dominant event.  In this area, the red till hampers drift prospecting where it is thick, because its matrix and part of its pebble fraction do not reflect the local bedrock.” (McClenaghan and Dilabio, 1996)

	Miscellaneous New Brunswick pebble trains
	GRAVEL IN TILL
	Lamothe (1992)
	NB
	Gabbro or granite rocks
	Pebbles in till
	

	Mount Ascutney quartz syenite boulder train 
	BOULDERS AT SURFACE
	Flint (1947)
	VT
	A small (4 x 5 km) syenite body that forms Mount Ascutney, VT
	Quartz syenite boulders
	

	Mount Pleasant tin geochemical train
	TILL GEOCHEM
	Szabo et al (1975)
	NS
	Mount Pleasant Mo-W-Bi-Cu-Sn-Zn mineralization (point source)
	Quartz-feldspar-porphyry pebbles in till.  Geochem signature of mud fraction and of HMs in sand fraction.
	“Whereas dispersion trains of Cu, Pb, and Zn in the fine fractions [<0.18 mm fraction] of till can be traced for only 2 to 5 km from the mineralized source, they extend for more than 16 km in the coarse fraction [0.5–2 mm fraction] of the till” (Szabo et al., 1975)

	Mount Polley gold geochemical train
	TILL GEOCHEM
	Hashmi et al (2015), Plouffe et al (2016)
	BC
	The Mount Polley porphyry deposit (alkaline, silica-undersaturated, Cu-Au porphyry deposit)
	Train defined by anomalous Ag, Cu, As, Hg and Zn in mud fraction (<0.063 mm) of till.  Also defined by various minerals with high specific gravities (typically >3.2) in the medium sand fraction (0.25-0.5 mm) of the till (andradite garnet, apatite, chalcopyrite, epidote, jarosite) and visible gold in the 0.015-0.425 mm fraction of the till that was panned from the shaking table concentrate.
	

	Muskox KIM train
	SAND/SILT GRAINS IN TILL
	Stea et al (2009); KIDD dataset
	NU
	Muskox kimberlite pipe
	Pyrope garnet + chrome diopside grains in the sand fraction of 25 kg till samples collected from mudboils
	MUSKOX PIPE  “The Muskox pipe is a kimberlite instrusion with a surface area of approximately 3 ha located near and under a small circular lake.” (Stea et al., 2009)
DISPERSAL TRAIN  “The Muskox dispersal fan ranges from 279–319° with a main axis trend of 312°.  Anomalies to the west of the fan are separated from anomalies adjacent to the pipe by a skip zone of background values.” (Stea et al., 2009)  

	Nepheline syenite gravel dispersal train, Northern Quebec
	GRAVEL IN TILL
	Klassen and Thompson (1993)
	QC
	Nepheline syenite plutons, Superior Province
	Coarse, light grey to green nepheline syenite “erratics” (boulder at surface? Pebbles in till?)
	

	New Liskeard carbonate granule-pebble train
	PALEOZOIC CARBONATE
	Veillette (1990, 1996)
	ON
	Paleozoic carbonate rock outlier on Canadian Shield
	Carbonate granules and pebbles (in 2–6 mm fraction). Carbonate in the till matrix (in <0.063 mm fraction)
	"There is a rapid downflow decrease in the concentration of carbonate clasts in the 2–6 mm fraction: concentrations are maximum directly over the carbonate outlier (up to 98%), and decrease irregularly to <10% over <10 km. " (Veillette, 1990)
"As with the 2–6 mm fraction, there is a rapid downflow decrease in the concentration of carbonate in the <0.063 mm fraction: concentrations are maximum directly over the carbonate outlier (up to 59%), and decrease irregularly to <15% over <10 km." (Veillette, 1990)

	North copper geochemical train
	TILL GEOCHEM
	Dilabio (1981)
	QC
	The eastern subcrop of the number 3 orezone at the Icon Mine
	
	DESCRIPTION OF TRAIN  "The North train first reaches the surface 430 m down-ice from the eastern subcrop of the number three ore zone…If the train exists close to the ore subcrop in the subsurface, it is maksed by the varved silt and clay of unit E, which is the surficial sediment down-ice from the ore subcrop." (Dilabio, 1981)
LENGTH "The down-ice end of this train is outside the limit of the geochemical survey, buy it is at least 1650 m down-ice from the ore zone." (Dilabio, 1981)
DIMENSIONS ETC  "The train is narrow, about 75 m wide, but it locally reaches a width of 185 m.  It is linear or ribbon shaped…not fan shaped as most glacial dispersal trains have been thought to be…The train points directly up-ice to the eastern subcrop of the number three ore zone and is oriented SSW (195 degrees)." (Dilabio, 1981)

	Oldham geochemical train
	TILL GEOCHEM
	Dilabio (1982)
	NS
	Gold and silver bearing quartz veins
	Gold and arsenic in the mud (<0.063 mm) fraction of till
	

	Omar
	GRAVEL IN TILL
	Bell (1887); Shilts (1980, 1982); Dilabio and Kaszycki (1988); Layman (1992); Prest et al (2000); Berthold (2015); for more details on possible source area, see Figure 58 in Jackson (2013)
	ON
	Graywacke of the Proterozoic Omarolluk Formation of the Belcher Group, eastern Hudson Bay.  The graywacke has distinct concretions, which commonly weather recessively.
	Omar gravel clasts in till and glaciofluvial sediment.  Gravel at surface.
	“The term “omar” (Prest, 1990) refers specifically to a glacial erratic of massive dark siliceous greywacke that contains light-toned (generlly buff-weathering) calcareous concretions which are typically subspherical and weather recessively” (Prest et al., 2000)
“Omars, which commonly occur in and on eskers and outwash, but which also may be found in till and lacustrine deposits, are inferred to have been derived from the Belcher Group in southeastern Hudson Bay.” (Prest et al., 2000)
Most of the erratics were dispersed northwestward and westward (Veillette, 1995) across the Hudson Bay Paleozoic Basin by Labrador Sector ice, followed by westward and southwestward movement of ice across the Paleozoic and Archean terrain of Northern Ontario and northern Manitoba.” (Prest et al., 2000)
“Labrador Sector ice probably transported them first northwestward and then westward, perhaps as far as the Foothills.  After recession of that ice sheet, many of the omars became incorporated in advancing Keewatin Sector ice, which spread them southward over the Prairies and into the northern United States.  This strong flow of ice, which is now referred to as Plains ice (Dyke and Prest, 1987), seems to have radiated from a marginal Keewatin Sector ice dome west of Great Slave Lake (north of which the flow was northward to the Arctic).  Thus, most omars on the Prairies have been redeposited.” (Prest et al., 2000)
HUDSON STRAIT  “Although graywackes are common in small amounts in sedimentary sequences throughout the Canadian Shield, the type of weathering pits developed in the graywacke [erratics] found in northeastern Nottingham Island are typical of only graywackes of the Omarolluk Formation of the Belcher Group in the Belcher Fold Belt…” (Layman, 1992)

	Osik Lake
	GRAVEL IN TILL
	Dilabio and Kaszycki (1988), Kaszycki et al (2008); McMartin et al (2016)
	MB
	A layered ultramafic (gabbro-pyroxenite) body at bottom and southern shore of Osik Lake (associated with magnetic anomaly)
	Ultramafic pebbles in till; elevated concentrations of Ni and Cr in the <0.002 mm fraction of the till, and in sand-sized heavy minerals
	“The dispersal train lies between the Leaf Rapids and the Settee moraines in an area where…the surface till is known to be calcareous…” (McMartin et al., 2016)
"The Osik Lake dispersal train is about 7 km wide, at least 30 km long, and is enriched in ultramafic debris derived from a previously unmapped ultramafic body that probably underlies Osik Lake.  Within the train, the lithology of the till changes up-section from a local to a distal provenance, reflecting either a shight in ice-flow or a change from basal to englacial debris during deposition." (Dilabio and Kaszycki, 1988)
"Chromium and nickel contents of the till are high within the train and correlate with the presence of ultramafic pebbles and granules, which weather readily to ochreous mud…At almost every sample site within the train, the chromium and nickel contents of the till are two to three times higher than in the surrounding region." (Dilabio and Kaszycki, 1988)
"The dominant rock types [in the train] are apple green and pistachio green massive and brecciated serppentinized dunite or peridotite containing abundant, magnetite and traces of disseminated chromite, dark green aphanitic to glassy serpentinite, red and brown hematized serpentinite, coarse grained massie tremolitic rocks, gabbro, and possible serpentinized wall rocks or contact rocks containing abundant phlogopiite." (Dilabio and Kaszycki, 1988)

	Papaskwasati Fm and Otish Supergroup sandstone boulder train
	GRAVEL IN TILL
	Veillette (2004)
	QC
	Papaskwasati Fm and Otish Supergroup sandstone
	Sandstone boulders in modern beaches (presumed to have been derived from local till).
	

	Pikoo KIM trains
	SAND/SILT GRAINS IN TILL
	North Arrow (2017)
	SK
	Pikoo kimberlites (PK150, PK151, PK311, PK312, PK314 and North Pikoo dykes, PK346 and PK347) 
	Kimberlite indicator minerals in till
	

	Pinchi Mine geochemical train
	TILL GEOCHEM
	Plouffe (1998)
	BC
	Pinchi cinnabar-rich mercury deposit (one of several zones of cinnabar mineralization along the Pinchi Fault)
	Various elements in the clay (<0.002 mm) fraction of the till (mercury, antimony, chromium and nickel). Cinnabar grains in the 0.063-0.25 mm fraction of till. Mercury in heavy minerals concentrated from the 0.063-0.25 mm fraction of till.
	“The highest mercury concentrations in till are found over and down-ice (generally to the east) from cinnabar occurrences located along the Pinchi Fault…Mercury levels [in the <0.002 mm fraction of till] near cinnabar occurrences located along Pinchi Fault range from 600 to 21,500 ppb, approximately 4-115 times the regional background level.” (Plouffe, 1998)

	Pitchblende ridge radioactive boulder train
	BOULDERS AT SURFACE
	Trommelen (2011)
	MB
	Pitchblende Rige, a crag-and-tail outrop of calcsilicate rock that contains uraninite and rare earth element mineralization
	Mineralized calcsilicate boulders at surface that contain uraninite (degree of mineralization estimated from field scintillometer readings).
	“Preliminary boulder dispersal analysis suggests that boulders derived from Pitchblende ridge extend up to 335 m to the southwest, where boulder measurements dropped off to zero at the edges of the depicted boulder train.  The first mineralized boulders (based on scintillometer readings of >0 counts per second) occur at surface 33 m southwest of Pitchblende crag.  The southern end of the dispersal fan is more diffuse, suggesting either minor re-entrainment and secondary dispersal in a different orientation (palimpsest dispersal, cf. Parent et al., 1996).  Most highly mineralized boulders (>2000 cps) seem to have been transported from the felsenmeer outcrop rather than the Pitchblende crag.” (Trommelen, 2011)
"Abundant cinnabar (HgS) mineralization is associated with the Pinchi Fault in central British Columbia…The mercury content of till…in the area of this fault is primarily controlled by the occurrence of cinnabar mineralization in bedrock on direction of ice flow." (Plouffe, 1998)
"An example of such a dispersal train is documented for the Pinchi Mine area where mercury ore was transported over a distance of 12 km, as measured in the clay-size fraction (<0.002 mm) of till, and could have been transported over 24 km according to heavy mineral concentrates...of this same sediment." (Plouffe, 1998)

	Place Mountain pillow basalt boulder train
	BOULDERS AT SURFACE
	Elson (1987)
	QC
	Possibly Place Mountain
	Pillow-lava boulders at surface
	“Pillow-lava boulders, probably from Place Mountain in the Bolton valley east of the Sutton Mountains, occur in a narrow below or fan 43 km long trending WSW (aximuth about 248°)…Glacial striations with this direction are uncommon; the general glacial movement indicated by abundant striations and indicator erratics is southeastward.” (Elson, 1987)
"Some [of the pillow lava boulders] are large, compared with other erratics; most have prominent sutures, are green, and are rounded with a characteristic knobby shape.  The constitute from 0.5 to less than 0.2% (one in 200 to one in 500) of the total population of glacial boulders in the area covered by the train." (Elson, 1987)


	Pointe aux Trembles andesite cobble train
	GRAVEL IN TILL
	Rappol and Russell (1989)
	QC
	Pointe aux Trembles Formation (volcaniclastic rocks--conglomerates, tuffs and rare lavas)
	Andesite cobbles and small boulders (10-30 cm) in boulder piles and gravel pits.
	"Andesite components of the [Pointe aux Trembles] formation, which have a distinct trachytic structure, were used to determine the dispersal pattern." (Rappol and Russell, 1989)
"Because of the elongate shape of the source body, and because the andesitic components are not distributed equally along the entire length of the outcrop, detailed interpretation of the dispersal pattern is seriously hampered." (Rappol and Russell, 1989)

	Potentilla KIM train
	SAND/SILT GRAINS IN TILL
	McClenaghan and Kjarsgaard (2007)
	NU
	Potentilla kimberlite
	Kimberlite indicator minerals in the 0.4–1.25 mm fraction of till.  Diamonds in till.  Kimberlite float at surface.
	“The train is defined by total indicator mineral abundance in the 0.4 to 1.25 mm fraction of 25 km till samples, as well as the presence of kimberlite float and diamonds in till.” (McClenaghan and Kjarsgaard, 2007)

	Powers Bluff quartzite boulder train
	BOULDERS AT SURFACE
	Martin (1932)
	WI
	Powers Bluff quartzite
	Quartzite boulders at surface
	“Within the area of older drift is the Powers Bluff bowlder train, which has a length of 4 miles.” (Martin, 1932, p. 405)  (NOTE:  However, in Figure 163 of Martin (1932), the train is shown as having a length of 17 km, or 10.5 miles.)

	Priestly granodiorite boulder train
	BOULDERS AT SURFACE
	Halter (1985); Lowell et al (1990)
	ME
	
	Boulders at surface
	“Boulders from the Priestly Lake pluton are displaced both nortwestward and east-southeastward from their source  A strong dispersal fan, with concentrations as high as 27%, extends 13 km east-southeastward from the pluton edge.  In contrast, the northwestward dispersal fan extends only 5 km from the stock and generally includes much lower concentrations of erratics.” (Lowell et al., 1990)
“The dashed lines [in Figure 163] showing the bowlder train at Powers Bluff indicate that the ice which deposited the older drift here moved southeastward.” (Martin, 1932, p. 402)

	Qilalugaq KIM trains
	SAND/SILT GRAINS IN TILL
	Kupsch and Armstrong (2013); Kupsch and Farrow (2013)
	NU
	Qilalugaq kimberlites (diamondiferous root to diatreme kimberlite intrusions)
	Kimberlite indicator minerals in till
	STRIATIONS VS DISPERSAL  "Predominant striations on glacially scoured bedrock outcrop trend NW to north and streamlined rock forms, roches moutonnees and crag-and-til forms have NW orientations across the isthmus (Dredge 2002).  Recent mapping of striations by the Geological Survey of Canada (GSC) showed south directed ice flow, indicating late convergent flow into Repulse Bay resulting in flow reversal (Campbell et al., 2011).  The glacial history over the Rae Isthmus is complex and affects the interpretation of exploration results." (Kupsch and Armstrong, 2013)
SOUTHWARD DISPERSAL  Prior to the first kimberlite exploration campaign by BHP from 2000 to 2005 "...there was only one NW-directed regional ice direction mapped, but the location of the geophysical anomalies in relation to the heads of KIM dispersion trains in the southern portion of the property indicated the presence of a previously unrecognized, possibly secondary, south directed flow.  This work resulted in the discovery of eight kimberlite pipes." (Kupsch and Armstrong, 2013)
DISCOVERY  "Regional scale glacial sediment sampling [by BHP] resulted in the discovery of numerous kimberlite indicator mineral-rich samples ultimately leadingg to ground acquisition, airborne and ground geophysical surveys and kimberlite discovery." (Kupsch and Farrow, 2013)
INITIAL SAMPLING TARGETED BEACHES AND ESKERS  "BHPB began reconnaissance scae sampling of beach, streams and glaciofluvial material for kimberlite indicator minerals (KIMs) in 2000 within the regional drainage catchment of the Foxe Basin, and identified the Repulse Bay area as prospective for diamonds." (Kupsch and Farrow, 2013)

	Rae Isthmus carbonate train
	PALEOZOIC CARBONATE
	Sim (1960); Dredge (1994, 2000, 2002); McMartin et al (2015)
	NU
	Paleozoic carbonate rock in Hudson Bay
	Geochemistry of mud fraction (<0.063 mm) of till.  Carbonate pebbles and granules in till samples.  Paucity of vegetation in train area (visible in aerial images).  Muddier till matrix and fewer clasts than till derived from typical Shield (e.g., granitoid) bedrock.
	“On the Rae Isthmus the distribution of sedimentary erratics is also significant.  Limestone and dolomite boulders are rare as a constituent of the thin till on the north side of the isthmus.  They are found commonly only on the south side.  It seems likely, therefore, that till containing this material originated on the nearby limestone areas of Southampton Island to the southeast rather than on the sedimentary lowlands of Wales Island or Simpson Peninsula.  It was carried to Rae Isthmus by ice moving northwest from the former area.” (Sim, 1960)
“Although there is evidence of multiple ice flow directions in the area, the main and older ice-flow trend, which converges north…towards Committee Bay, appears to be the predominant direction of glacial transport in the study area.” (McMartin et al., 2015)
“The presence of carbonate till south of Repulse Bay extends the southern limit of the Rae Isthmus Ice Stream and indicates that the source area was in the Roes Welcome Sound area, not in Foxe Basin further east as previously suggested (e.g., Dredge, 2002).” (McMartin et al., 2015)
“The sharp boundary between shield-derived till and thick carbonate-rich till, as well as the weak indication of eastward dispersal or reworking of previously deposited sediments, suggests that generally the late deglacial flow towards Repulse Bay had minor influence on surface till composition.” (McMartin et al., 2015)
TRAIN IS BELOW MARINE LIMIT "The dispersal train which lies across the Rae Isthmus…is below marine limit and consists primarily of till and related ice-contact glaciomarine deposits that are covered by vegetated raised marine sediments." (Dredge, 2000)

	Rae Gold Mine and Samatosum Mine arsenic train
	TILL GEOCHEM
	Bobrowsky et al (1997), Lett et al (1997), Paulen (2001)
	BC
	Volcanogenic Au-Cu-Pb-Zn sulphide and barite deposits (Rae Gold Mine and Samatosum Mine) that are hosted by volcanic rocks of the Eagle Bay Assemblage
	Multiple elements (e.g., As, Ag, Hg, Zn) in the mud fraction (<0.063 mm) of the till samples (C horizon).
	

	Rainy River gold train
	SAND/SILT GRAINS IN TILL
	Averill (2013)
	ON
	Mineralized dacite
	Gold grains in till (rotosonic boreholes, trenches)
	

	Ranch Lake KIM train
	SAND/SILT GRAINS IN TILL
	McClenaghan et al (2000).  See also McClenaghan and Kjarsgaard (2001, 2007)
	NT
	Ranch Lake kimberlite
	Kimberlite indicator minerals in till
	“A well formed indicator mineral dispersal train trends west from Ranch Lake for at least 70 km (Cookenboo, 1996).  At its head, the train is 500 m wide and gradually increases to 1.5 km in width 16 km down-ice and 2 km in width at 30 km down-ice.  Lateral edges of the train are sharp, being defined by the total absence of indicator minerals in till.  The narrow pencil shape and sharp edges of the dispersal train indicate that it was formed by a single and sustained ice flow even towards the west.” (McClenaghan and Kjarsgaard, 2001)
“Concentrations of indicator minerals in the 0.25 to 0.5 mm till fraction reach a maximum 8 km downice, containing 570 pyrope, 969 Cr-diopside, 3 Mg-ilmenite and 17 Cr-spinel.” (McClenaghan and Kjarsgaard, 2001)
“Of the two size fractions of heavy minerals examined (0.25 to 0.5 mm and 0.5 to 0.84 mm), indicator minerals are most abundant in the 0.25 to 0.5 mm fraction of both kimberlite and till.” (McClenaghan and Kjarsgaard, 2001)

	Red Hill syenite boulder train
	BOULDERS AT SURFACE
	Goldthwait (1968). See also Flint (1947), Drake, (1983), Hooke et al (2013).
	NH
	
	
	

	Red Wine agpaitic gneiss pebble train
	GRAVEL IN TILL
	Klassen and Thompson (1989)
	NT
	Red Wine alkaline complex
	Blue and green agpaitic gneiss pebbles in the 4–5.6 mm fraction of till
	“Indicator erratics from the Red Wine Complex…form two distinct dispersal trains that are the net product of transport and erosion during several phases of ice flow.” (Klassen and Thompson, 1989)

	Restigouche, C-4 and C-5 arsenic trains
	TILL GEOCHEM
	Parkhill and Doiron (2003); McClenaghan and Peter (2013)
	NB
	Restigouche, C-4 and C-5 Zn-Pb-Cu VMS deposits
	Multiple elements (Cu, Pb, Zn, In, Sn, As, Au, Sb, Bi) in the <0.063 mm fraction of till
	“...the Restigouche deposit is, in part, capped by preglacial gossan.  This gossan is likely preserved because the deposit is on the lee side (down-ice side) of a hill. The C4 and C5 zones, which outcrop and subcrop on the top of a hill, are not covered by gossan.” (McClenaghan and Peter, 2013)

	Richmond amphibolite boulder trains
	BOULDERS AT SURFACE
	Lyell (1855); Benton (1878); Taylor (1910); Holmes (1966).
	NY
	
	
	The boulder train “…is composed of fragments typically 5 m in diameter, a few being 15 to 29 m across.” (Holmes, 1966)
“Reed’s first presentation of his observations to a geological audience (Reed, 1845) noted the essential aspects of the boulder train: the great size of the boulders; their lithology, especially their hardness and toughness; their distribution along a length of 29 km; the fact that the width of the train did not exceed about 100 m; the concentration of the larger blocks on the south-eastern (or down-glacier) slopes; and significantly, the transport across hills higher than the source of the boulders.” (Holmes, 1966)
“Restudy of the Richmond boulder train by G.W. Holmes indicates that the boulders are confined to a relatively narrow band, typically 300 feet wide.  Concentration of the largest boulders in a narrow band is difficult to explain other than by assuming that ice movement was remarkably linear, the source was unique or nearly so, or the train represented a minor medial moraine.  The train’s path responds in detail to topography, and the mean maximum boulder size decreases irregularly downglacier.  Small amphibolite boulders are found in streams crossing the main train and are widely scattered in the drift to the south and southeast; hence, earlier glaciations must have distributed the amphibolite more or less randomly downglacier from its source or sources.” (USGS, 1968. Geological Survey research 1968. Geol. Sur Professional Paper 600)

	Rivière des Plantes Ni dispersal train
	TILL GEOCHEM
	Blais (1989); Shilts (1991)
	QC
	Ultramafic bedrock outcrop
	Nickel in till
	

	Rivière Lataille
	GRAVEL IN TILL
	Daigneault (2008)
	QC
	Proterozoic metasedimentary rock point-source outlier on Shield
	Granules in 4–5.6 mm fraction of tilll.  Erratic boulders (>20 cm) at surface.
	

	Rusty showing gold dispersal train
	SAND/SILT GRAINS IN TILL
	Stea (2012)
	NU
	Rusty showing (a 3 m topographic high consisting mainly of intensely hematized, clast-supported Ravani conglomerate)
	Visible gold grains (3 to 300 microns diameter) in till.  Mineralized boulders at surface.
	“The extent of the Rusty deposit is poorly known but mineralized boulders extend 500 m south of the showing.” (Stea, 2012)

	Sainte-Adele boulder train
	BOULDERS AT SURFACE
	Gadd (1980)
	QC
	Large anorthosite outcrop north of Montreal (e.g., Ste-Adele)
	Anorthosite boulders at surface
	“…large erratics of a distinctive anorthosite whose plagioclase is purple to maroon on fresh crystal surfaces and mauve to purple on weathered surfaces.  Hand specimens taken from field erratics have been compared with those taken from outcrops in the Laurentian Highlands; rocks that outcrop in the town of Sainte-Adele are sufficiently like the four erratics to be a probable source.” (Gadd, 1980)

	Sakami Fm sandstone and quartzite pebble train
	GRAVEL IN TILL
	Parent et al (2004)
	QC
	Red sandstone and orange quartzite of the Sakami Fm
	Red sandstone and orange quartzite pebbles in till and eskers.
	

	Salmon River rhyolite dispersal train
	GRAVEL IN TILL
	McClenaghan and Dilabio (1996)
	NS
	The Salmon River porphyry (a salmon-pink to brick-red massive rhyolite, containing small, white quartz “eye” phenocrysts)
	Reddish porphyry clasts in the 1–5 cm fraction of till
	“The Salmon River porphyry…forms a broad ridge that is the southern wall of the Salmon River valley.” (McClenaghan and Dilabio, 1996)
“The abundance of rhyolite clasts in the regional surface till samples…shows a diverging dispersal pattern.  The strongest pattern is a train of till that contains over 10% rhyolite up to 7 km down-ice and over 1% rhyolite at least 20 km down-ice (northeast) from the subcrop.  This train follows the Mira River valley and mimics the orientation of the northeastward ice flow features.” (McClenaghan and Dilabio, 1996)

	Seal Lake–Bruce River dispersal train
	GRAVEL IN TILL
	Klassen and Thompson (1993)
	NL
	Green amygdaloidal volcanic rock of the Seal Lake Group (Bessie Lake Formation) and Bruce River Group (Sylvia Lake Formation)
	Green amygdaloidal volcanic pebbles in 4–5.6 mm fraction of till
	

	Sioux Quartzite cobble and boulder train
	GRAVEL IN TILL
	Flint (1955); see also Anderson and Prior (1990)
	SD
	Sioux Quartzite
	Quartzite cobbles and boulders in till
	“The Sioux quartzite…is an important constituent of the drift in and south of its outcrop area…It tends to break away from parent ledges along widely spaced joints and hence appears in the drift as boulders and cobbles.  These fragments are so abundant that farmers have collected them from their fields and have piled them into great heaps along their fence lines.  North and west of the outcrop area, however, quartzite fragments disappear abuptly, and limestones, dolomites, and granitic rocks, undiluted by Sioux quartzite fragments, become at once more conspicuous.” (Flint, 1955)

	Sisson scheelite train
	SAND/SILT GRAINS IN TILL
	McClenaghan et al (2014)
	NB
	Sisson W-Mo deposit, New Brunswick
	Scheelite grains in the medium sand (0.25–0.5 mm) fraction of till
	

	Snake Butte shonkinite boulder train
	BOULDERS AT SURFACE
	Knechtel (1942)
	MT
	Snake Butte shonkinite (alkanine intrusive rock)
	Shonkinite boulders at surface
	

	Snegamook granite pebble train
	GRAVEL IN TILL
	Klassen and Thompson (1993)
	NL
	Snegamook granite (Harp Lake Complex)
	Snegamook granite pebbles  in the 4–5.6 mm fraction of till
	“The train formed as the net product of glacial transport in two directions, to the northeast and to the east-northeast, and the bounding margins of the fan are aligned in those directions.” (Klassen and Thompson, 1993)

	Spectacle Lake monzogranite pebble train
	GRAVEL IN TILL
	Graves and Finck (1988)
	NS
	Spectacle Lake monzogranite
	Gravel clasts (>1.25 cm diameter) in till
	“Clast identification was conducted on pebbles extracted from till in the field.  Plastic sieves having 1.25 cm openings were used to separate clasts and till matrix.” (Graves and Finck, 1988)

	St Godefroi red sandstone gravel train
	GRAVEL IN TILL
	Bail (1985)
	QC
	Red sandstone, mudstone and conglomerate of the Carboniferous Bonaventure Formation
	Red sandstone clasts in the gravel fraction of the till; also the red colour of the till matrix
	The red till contains rare shells, suggesting the ice responsible for its deposition readvanced through marine water during deglaciation.

	Steep Rock iron ore gravel train
	GRAVEL IN TILL
	Dreimanis (1956)
	ON
	Small iron-ore point source at Steep Rock Lake
	Gravel clasts that contained goethite or hematite in till, at surface, or in beaches reworked from till 
	“It may be mentioned that iron ore boulders and pebbles, constituting 25-30 percent of the total in some of the gravel pits just south of Steep Rock Lake, may be separated from the rest of the pebbles and sold as ore, thus proving that they are of direct economic value.” (Dreimanis, 1956)

	Strange Lake boulder train
	BOULDERS AT SURFACE
	Batterson et al (1985); Batterson (1989); Dilabio (1990); Bolduc (1990)
	NL
	Middle Proterozoic peralkaline granite containing REE, Nb, Zr, Y, Be and Li mineralization
	Boulders at surface.  Mineralized clasts in 16–64 mm fraction in till. Multielement geochemical elements (Nb, Y,Zr, Pb) in the mud (<0.063 mm) fraction of till.
	“At the source, only the lower metre of the till, where it rests on the down-ice edge of the ore subcrop, is ore-bearing” (Dilabio, 1990)
“The Strange Lake train is over 30 km long, 1 to 2 km wide, and no more than 5 m thick.  It maintains its width for about 20 km.” (Dilabio, 1990)
“The dispersal train was detected originally by a U anomaly in a regional reconnaissance lake sediment survey (Hornbrook et al., 1979).  Boulder tracing and an airborne radiometric survey eventually led to the discovery of the mineralized granite.” (Dilabio, 1990)

	Tenacity KIM train
	SAND/SILT GRAINS IN TILL
	Besserer (2016)
	NU
	Tenacity kimberlite
	
	

	Thetford mines geochemical dispersal train
	TILL GEOCHEM
	Rencz and Shilts (1980).  See also Shilts (1973, 1975),  Dilabio (1989). Shilts (1991)
	QC
	Ultrabasic rocks (ophiolitic suite of rocks at Thetford Mines)
	Anomalous Ni, Co and Cr in mud fraction (<0.063 mm) of till.  There is also a train of ultrabasic and gabbroic pebbles and cobbles (see Figures 5 to 7 in Shilts, 1973) and a train of magnetite from heavy mineral separates from the fine sand fraction of till (Figure 9 in Shilts, 1973).
	“The glacially eroded detritus was dispersed in the form of a train of nickel-rich glacial debris that extends for over 80 km down-ice from the ultrabasic outcrops.” (Rencz and Shilts, 1980)

	Thompson Nickel Belt chrome diopside train
	SAND/SILT GRAINS IN TILL
	Thorleifson et al (1993), Thorleifson and Matile (1997), Averill (2001, 2011)
	MB
	Thompson Nickel Belt
	Chrome diopside grains in the sand fraction of till.
	“Althought the dispersal train is clearly related to the nickel belt, the actualy source of the Cr-diopsie within the belt is poorly constrained because little information is available on the chemistry of clinopyroxene in the peridotite and pyroxenite horizons.  The Ni-bearing horizons are mostly harzburgites and ortopyroxenites but unmineralized lherzolites, wehrlites, websterites and clinopyroxenites are present (Peredery, 1982).” (Averill, 2001)

	Timmins chromite dispersal train
	SAND/SILT GRAINS IN TILL
	Averill (2011)
	ON
	Ni-fertile komatiites of the Tisdale, Kidd-Munro and Bartlett supracrustal assemblages
	Chromite grains in the sand fraction of till.
	“The chromite anomaly is defined by >10 to >100 grains per 10 kg till sample compared to a regional background of 0–3 grains per sample.” (Averill, 2011)

	TPK gold dispersal train
	SAND/SILT GRAINS IN TILL
	Morris (2014)
	ON
	Mineralized splays off the main regional Stull-Wunnumin fault
	Visible gold grains in till define the main train; in addition, gold-bearing erratic boulders can be present at surface, and the till can contain elevated levels of As and Zn locally. 
	“The TPK gold grain-in-till dispersal apron is one of the largest gold-grain-in-till dispersal aprons in North America.  Gold grains associated with this apron are thought that have been dispersed from a series of gold-bearing shear zone(s)...” (Morris, 2014)

	Trapper Prospected zinc mineralized boulder train
	BOULDERS AT SURFACE
	Mihychuck (1986)
	NL
	The Trapper Prospect (spalerite-rich pseudobreccia)
	Mineralized boulders at surface
	BOULDERS ARE ROUNDED “Along the eastern flank of the hill, an area of boulder concentration was identified.  Pavements of very well rounded pseudobreccia boulders, many of them mineralized, occur 0.1 km northwest of the Trapper Prospect.  Although the majority of the boulders are rounded, several very large (diameter greater than 1 m), angular to subangular, mineralized boulders occur 0.9 km west of the prospect.  Well sorted sand and pebble sand are usually develoed between and beneath the boulders.” (Mihychuck, 1986)

	Ungava greenstone dispersal train
	GRAVEL IN TILL
	Bouchard and Marcotte (1986)
	QC
	Isolated greenstone belts in Central Ungava
	Greenstone rock fragments in the 2–4 mm fraction of till.
	“Distinct greenstone fragments are found in the till, west of a “greenstone” belt, located in the NW part of the region, with peak abundance (over 10%) occurring some 6–10 km down-ice from the bedrock source.” (Bouchard and Marcotte, 1986)

	Ungava Labrador Trough Proterozoic pebble train
	GRAVEL IN TILL
	Bouchard and Marcotte (1986)
	QC
	Slightly metamorphosed  Proterozoic sedimentary and volcanic rocks from the Labrador Trough east of Ungavan Bay 
	Labrador Trough sedimentarry and volcanic bedrock lithologies in the granule fraction of till
	“The compositional contrast in the till on either side of the western boundary of the Labrador Trough [on the Ungava Peninsula] is striking.  The abundance of local distinct rock types in the till increases rapidly east of the boundary and peaks at over 50% within 20 km along the Payne flow direction.” (Bouchard and Marcotte, 1986)

	Unicorn KIM train
	SAND/SILT GRAINS IN TILL
	Stea et al (2009); KIDD database
	NU
	Unicorm kimberlite
	Pyrope garnet + chrome diopside grains in the sand fraction of 25 kg till samples collected from mudboils
	DISPERSAL TRAIN  “Down-ice from the kimberlite is a relatively narrow fan with a main axis trend of 322°…

	Waterford diabase pebble–cobble train
	GRAVEL IN TILL
	Broster et al (1997)
	NB
	Small diabase body
	Pebbles and cobbles in 2–9 cm fraction of till
	

	Waterford gabbro pebble–cobble train
	GRAVEL IN TILL
	Broster et al (1997)
	NB
	Small gabbro body
	Pebbles and cobbles in 2–9 cm fraction of till
	

	Waterloo quartzite boulder train
	BOULDERS AT SURFACE
	Buell (1895); Martin (1932)
	WI
	Waterloo quartzite
	Quartzite boulders at surface
	“The rock is throughout a quartzite.  In portions of the Portland and Mud Lake areas it becomes conglomeratic and in the Lake Mills area are strata of magnetite schist.  Sericite is the most abundant constituent, after quartz, while magnetite and zircon are present, the former commonly, and the latter sparingly, as primary inclusions.  Microscopic examinations of the sections show much deformation of the quartz. Evidence of the detrital character of the rock has been almost obliterated by the crushing and re-cementation of the quartz grains.  The development of the abundant secondary mineral, sericite, is an other result of this metamorphism.” (Buell, 1895)
“Drift sections on the roads and railways south of the principal ledge area show a quartzite content of from 5 to 20 per cent at points within two miles of the ledge areas.  These prooportions diminish to one and one-half percent at points six miles away and to about one percent at points ten miles distant.” (Buell, 1895)
“Extending southwestward from Waterloo are abundant bowlders of quartzite scattered by the glacier in the lee of the ledges.  This is known as a bowlder train.  It is recognizable because the quartzite is a unique rock in this region of limestone and sandstone.  The Waterloo bowlder train is more than 60 miles long.  It is fan-shaped, increasing in width from a narrow band to 20 miles near Sun Prairie and Lake Mills, and 50 miles near Whitewater and Madison.  The bowlders near the ledges are large and numersou, while those near the boders are small and infrequent.” (Martin, 1932, p. 253)

	Wolf gold geochemical train
	TILL GEOCHEM
	Levson (2001)
	BC
	Gold mineralization
	Gold in the <0.063 mm fraction of till, analyzed by INAA
	“The dispersal train can be identified using relatively few basal till samples and…the head of the train occurs 500 m down-ice, not directly over top of mineralized bedrock.” (Levson, 2001)
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