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Introduction
In 1970 E. Leigh Syms discovered
and excavated a large pit at the
Snyder II Site (DgMg-15), while
investigating archaeological sites
along the Souris River valley in
southwestern Manitoba (Fig 1) (Syms
1974). This pit is located along the
valley rim overlooking the floodplain
of Gainsbourgh Creek near its
junction with the Souris River (Figure
6). It was encountered along the
upper valley rim at the edge of a
cultivated field overlooking the
junction of the two stream valleys
(Fig 5). Syms (1974:314) speculated
that other pits likely lie beneath the
plow zone in the adjacent cultivated
field, and in the nearby uncultivated
field (DgMg-17) that also contained
depressions. This latter field was
subsequently cultivated, destroying
any surface evidence of the
depressions.

The feature was 1.2 m wide and 1.23
m deep, and contained 15 identifiable
strata, the bottom of which dates to
340 ±130 BP  (GSC-1546) (Syms
1974:314). Late pre-contact materials
dominate the pit recoveries (except
for two small scraps of rusted ferric
metal found in the top pit layer). The
pit is interpreted as a disused storage
pit filled with hearth and camp debris,
and yielded reconstructable sherds
from several Late Plains Woodland
vessels that had not been reported
in the Canadian Plains at that time.
Syms (1974)  noted styl ist ic
similarities to Plains Woodland and
Plains Village wares reported in the
Dakotas, but did not explicitly
address the question whether
horticulture had been practiced.

Over the 36 years since the initial
excavations, a number of researchers
have noted the northern expression
of Late Plains Woodland culture in
Manitoba, and have addressed the
possibility of northern horticultural
production (Deck and Shay 1991;
Flynn and Syms 1996; Nicholson
1991, 1994; Nicholson et al. 2006).
Recently Boyd et al. (2006) reported
the recovery of maize and perhaps
bean microbotanical remains in
pottery residue from 16 vessels from
seven sites scattered across
southwestern Manitoba.

In 2005 Syms began discussions with
two of his former students (Gibson
and Hamilton) to address how the
Snyder II site  locality might be re-
investigated to determine whether it
contained a precontact Aboriginal
horticultural settlement. With a
research grant from the Manitoba
Heritage Grants program, a small-
scale remote sensing investigation
was initiated in the summer of 2006.

After relocating the original pit
excavation, the forested valley rim
of Gainsbourgh Creek was examined
in search of surface evidence of other

pit features. Archaeological  materials
noted on the cultivated field were
plotted using handheld GPS units,
and then surface collected (Fig 6).
An extensive grid was also
established across portions of DgMg-
15 and DgMg-17 to facilitate a
magnetic gradient survey in search
of archaeological features that might
remain intact below the cultivated
zone. Over four days the Teraplus
GSM-19G ‘Fast Magnetometer’ was
used to collect magnetic data (spaced
at either .5 or 1 metre intervals) from
nearly 10,500 square metres.

The remote sensing survey also
involved some ‘ground truthing’ of
magnetic anomalies using a metal
detector, a probe corer and a soil
auger (Fig 9, 10, 11, 12). This sought
to ‘characterize’ the subsurface
magnetic anomalies, and generate
soil samples suitable for micro-
botanical examination if buried
features were encountered. Only
limited ground truthing was
completed due to the short duration
of the field season, and because of
the very hard and dry sediment
conditions. These conditions made
it virtually impossible to extract
usable soil samples. Instead, shovel
test trenches were excavated to
bisect some of the magnetic
anomalies. Some magnetic features
proved to be natural accumulations
of glacial drift close to the ground
surface. However, at least one
magnetic feature of anthropogenic
origin was intercepted and identified.

The Gainsbourgh Creek
Mouth ‘Cultural Landscape’

The Snyder II Site is one of a number
of archaeological sites reported in
the vicinity of the Gainsbourgh Creek
mouth (Fig 2, 5). It is a multi-
component site, and is historically
reported to have contained at least
four burial mounds, and a large U-
shaped earthwork (Syms 1980:128).
A large number of Plains Woodland
burial mounds and other earthworks
and habitation sites of various
cultural affiliations are reported in
the region (Syms 1978, 1979a). Most
of the subsurface investigation of
these earthworks and burial mounds
was conducted early in the 20th
Century, with comparatively little
substantive information recorded.

In order to address why the locality
was so densely occupied, we have
begun to consider it from a ‘historical
ecological’ and ‘paleo-ecological’
perspective.

This poster summarizes the field
work, preliminary results of the
geophysical remote sensing, and
introduces the larger cultural and
eco log ica l  contex t  o f  th is
archaeologically prolific region.
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Figure 1 The Souris River valley of southwestern Manitoba was formerly an open
grassland region. While aspen-oak parkland has encroached on much of the
uncultivated land in southern Manitoba, the regional Aboriginal history
predominately reflects bison-oriented Plains hunting societies. However, sparse
evidence of Late Plains Woodland settlement is found at various places throughout
southern Manitoba. At issue is whether the Souris River valley, with its well-
documented Late Plains Woodland presence included communities based upon
foraging and horticultural production.

Figure 3 Southern Manitoba is defined by a clay-silt
lowlands in the east-central area (former bed of glacial
Lake Agassiz), with southwestern Manitoba containing
localized bedrock-controlled uplands and a range of
late Pleistocene landscape features.

Figure 5 The Souris River occupies a broad valley cut
into the rolling prairie tablelands. This reflects both
the former bed of Glacial Lake Hind, and Holocene
downcutting of the underfit river. Similar incision
occurred with tributary streams such as Gainsbourgh
Creek. A number of extensive sites are reported in
the stream floodplains, and on the prairie tablelands
overlooking the valleys.

Figure 4 The Snyder II site (DgMg-15) and the nearby DgMg-17 are located on a ‘hogsback’
that overlooks the Souris River valley to the east and the Gainsbourgh Creek floodplain
to the west. This prairie upland has long been cultivated, with remnant prairie grassland
found along the coulee-incised slope down to the Souris River valley bottoms, and with
aspen-oak groves along the more protected Gainsbourgh Creek valley wall. This upland
zone contains several burial mounds (Mounds A, B, C, D, and E), plus a large U shaped
earthwork (Great Enclosure or G.E.) that were reported and excavated early in the 20th
Century (Syms 1980:128). Other burial mounds are reported in the near vicinity, and other
earthworks of various types are noted in the Souris River valley. Only faint remnants of
Mounds A and C are still visible on the field surface, and the partially excavated Mound E
remains distinctly visible along the uncultivated valley rim.

Syms’ (1980:128) plan of features is overlaid upon this orthophoto. This complicated record
includes the Devil’s Lake-Sourisford Burial Complex mounds, the protocontact storage
pit, and pottery from several ‘Woodland’ entitities. Surface collected materials indicate
multiple-component occupation throughout the area. One issue for future research involves
documentation of what attracted such diverse people to the locality.

Figure 7 This detail of the late 19th Century Dominion Land Survey township plan is based upon
mile-by-mile survey transcects, with landscape features within the central part of each section
being extrapolated from detailed information collected along the section boundaries. This accounts
for the subtle discrepancies from the orthophoto coverage in Figures 4 and 5. Note that much of
the gently rolling tablelands removed from the valleys was open prairie. Forest groves were limited
to the wetland margins, or along valley walls and bottoms that were protected from prairie fires.
Such protected places offered considerable biodiversity through a convergence of wetland, forest
and grassland microhabitats, and provided shelter and firewood.

While sufficiently detailed Digital Elevation Models are not yet available, field-based inspection
indicates that the ‘hogsback’ between the Gainsborough Creek and Souris River valleys offered
a commanding view of much of the surrounding valley. These views are particularly good on the
localized knolls that contain the remnants of the earthworks .

Prairie sunset in southwestern Manitoba

Figure 2 Large numbers of archaeological sites of many
cultural affiliations are reported in the Melita area.
Comparatively few have been subjected to comprehensive
excavation, analysis and publication.

Figure 15 The prairie overlooking the junction of Gainsbourgh Creek and the
Souris River is rolling till, with some aeolian and glacio-lacustrine overburden.

Much of the landscape has been cultivated since the late 19th Century, but the
field containing Snyder II is currently sown down to alfalfa. As the summer of
2006 was notably dry, minimal forage cover obscures the ground surface,
permitting controlled surface collection of artifacts.

Figure 9 The magnetic survey was conducted in 900 square
metre blocks, with survey lines spaced either .5 or one
metre apart. The instrument operator kept oriented to the
grid by using guide ropes that were moved as the survey
progressed.

Figure 8 This magnetic gradiometer operates using two senors
mounted vertically on a staff (in this case spaced at 50 cm intervals
to facilitate detection of weak and localized magnetic anomalies of
archaeological interest). Each sensor independently detects and
records the magnetic field continuously along each traverse line.
The operator moves at a steady pace along each transect line
oriented to a cartesian grid, automatically collecting magnetic data
from both sensors. When downloaded from the instrument, these
data reflect the ‘difference’ in magnetic readings simultaneously
measured by each sensor. As magnetic fields of possible
archaeological interest are rather subtle and small-scale, they can
be differentiated from the background magnetism by examination
of the ‘magnetic gradient’, or difference in magnetic intensity. This
approach also enables control of diurnal variation (atmospheric
magnetic variation). Care must be taken to prevent errant magnetic
interference from the operator or from metallic objects of no analytic
interest. This is addressed in part through ‘ground truthing’ of
magnetic fields detected during data analysis.

Figure 10 Part of the ‘ground truthing’ of magnetic anomalies
involved identifying and rejecting those caused by recently
lost metal objects, or naturally deposited ferric rocks.

Figure 11 Ground truthing also
involved soil probes and
augers. However the very hard
and dry sediment conditions
severely limited our ability to
e f f e c t i v e l y  u s e  e i t h e r
instrument. In the above case,
a succession of auger tests of
magnetic anomalies in Grid
B l o c k  D  e n c o u n t e r e d
subsurface rocks just below the
surface. Insufficient exposure
was provided by the auger to
determine whether the rocks
were of natural or cultural
derivation. Consequently, we
turned to the much slower and
m o r e  l a b o u r - i n t e n s i v e
excavation of shovel test
trenches.

Figure 12 This 1.5 m by .4
metre shovel test trench
bisected a large dipole
anomaly.  A zone of
naturally occurring granitic
rocks (till) was exposed.
Apparently the underlying
till and outwash plain
undulates, and periodically
is close enough to the
surface to permit detection
of a magentic signal by the
gradiometer. This natural
feature is magnetically very
similar to the nearby
anthropogenic magnetic
field that was also exposed
through test excavation.

Figure 6 While somewhat obscured by
regenerating alfalfa, a number of artifacts
were identified, plotted and collected from
the field surface (small red dots). The yellow
squares represent the magnetic survey
blocks (most are 900 square metres each),
with additional survey grid stakes
represented by the yellow dots. These grid
stakes were mapped using GPS to faciliate
ready integration within a GIS. Three burial
mounds also remain visible. Also note the
storage pit located along the upper brink of
the valley wall that Syms excavated in 1970.
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This schematic image illustrates gradiometer operation.
Natural and cultural  sources of magnetism may project
sufficiently large magnetic fields that are detected by
one or both sensors, while small objects (that emit
very weak and localized magnetic fields (recent trash)
will not be detected. Large-scale background
magnetism will not likely result in a significant gradient
differences between the two sensors.

In this simple example, buried ridges or mounds of
clast-rich ground moraine (making up the C Horizon)
may emit  sufficient magnetism to be detected by the
instrument, as does the pit feature filled with ash and
fire-modified rock. The challenge is to differentiate
between magnetic signals of natural versus
anthropogenic origin. This is best carried out through
a range of ‘ground truthing’ activities.
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Figure 13 Within Grid block F two large dipole
magnetic fields were observed and tested.
The sediment profile exposed in the shovel
test trench revealed prairie soils that are
severely disturbed by modern cultivation and
rodent activity to a depth of 15 to 20 cm.
Below  this cultivation zone, fine silt overlies
the C Horizon that consists of ground moraine
and Pleistocene outwash deposits. The
artifacts recovered during shovel testing were
all found in the cultivated zone. The initial 50
cm by 150 cm trench revealed what appeared
to be fire modified rocks in the C horizon in
the east wall of the trench. Expansion of that
trench to the east revealed a small feature
consisting of fire-modified rocks tightly
arranged in a ca. 20 cm by 55 cm cluster.

The rocks all exhibit angular broken surfaces
consistent with fire modification. However
no other artifacts, ash, charcoal or food bone
remains were encountered at this depth. The
cultivation and intense rodent activity also
obscured any indication of the pit that
contained these rocks.

This linear arrangement of tlightly packed
rocks (with clear fire modification) are the
likely source of the magnetic anomaly. We
speculate that this feature (with its notable
lack of any other associated cultural material),
may represent the remains of a sweat lodge
rock pit.
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Magnetic point data was frequently
collected along each survey line, resulting
in near-continuous data along the
transects. Each transect was spaced at .5
or 1 metre intervals, and the magnetic
‘voids’ between adjacent lines were
interpolated within a GIS application to
produce continuous data in a rastor map
(cell resolution of .5 metre).

In the magnetic maps to the left, the
general magnetic pattern is treated as
‘noise’ and we emphasize the anomalous
values that reflect localized magnetic fields
of possible anthropogenic origin.

The data was examined using measures
of central tendency and dispersal from
the mean, and was ‘filtered’ in order to
identify localized magnetic fields of
possible archaeological interest. In these
maps, the background magnetism is
coloured white to draw attention to the
magnetic anomalies that are shaded red
(positive) or blue (negative).

Many magnetic anomalies were identified,
particularly in grid blocks A, B, D, E and
F. We focused our limited time for ground
truthing in the immediate vicinity of the
excavated pit. We also focused on
exploring characteristic ‘types’ of
anomalies in order to see if certain types
derived from particular magnetic sources.
While a number of intense and localized
magnetic fields were identified, the metal
detector did not identify obvious ferric
sources that might reflect recently lost or
discarded metal objects.

soil auger tests
revealed subsurface
rocks. It is not
known whether they
are natural cobbles
or fire modified.

Grid blocks E, F and G were
slightly narrower to permit
data collection without
interference from the wire
fence that runs along the edge
of the field (Fig 14).

Grid Block G contains a
n u m b e r  o f  m a g n e t i c
anomalies of various sizes
and intensity. Insufficient time
was available to investigate
any of these features through
ground truthing. Of particular
interest are the dipole fields,
especially the large feature at
the north end of the grid.

Grid Block F received the
most effort at ground truthing
primarily because of its near
proximity to the pit feature
excavated by Syms in 1970.
An intense monopole field
was inspected, and a large
fragment of fire modified rock
was noted near the surface
that might be the point of
origin. The two large dipole
fields in the centre of the grid
were inspected using 50 cm
wide trenches excavated by
shovel shaving. One feature
was determined to be of
cultural origin (see Fig 13),
while the other appears to
derive from ground moraine.
In this case the irregular till
surface came sufficiently
close to the surface for its
magnetic field to be detected
by the survey instrument.

Grid Block E yields few
magnetic f ields of any
intensity. We note a north-
south linearity to the magnetic
anomalies that were plotted.
We suspect they are an
artifact of the survey design.
That is, the grid lines were
oriented north-south and
spaced at one metre intervals.
Weak and very localized
magnetic fields might be
picked up by severa l
contiguous readings along
the survey traverse, but may
be insufficiently strong to be
detected along the adjacent
traverses spaced one metre
away.

Figure 14 The layout of the magnetic survey blocks
at the Snyder II site. Also note the exploratory
work in the vicinity of DgMg-17. This addressed
comments by local land owners that other
depressions were noted within the NW 1/4 of
Section 28. These data area not addressed here
as analysis has not proceeded very far yet.
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The shovel testing of anomalies was greatly facilitated
by pouring water onto the ground to soften it and enable
differentiation of sediment colour and texture.
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