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HOLMAN, NWT: Community
Mapping Project
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This map of Holman is a picture taken from space by a
satellite.

Ukpillik Lake

The outlines and coloured areas added to it represent the
rock types that were observed by the mapping crew
while doing field work.

The community of Holman, Northwest Territories is nestled in a bay shaped by the
action of weather and glaciers over time on different rock types. The light coloured
limestone rocks are composed of carbonate which was deposited when this area was
covered by a warm shallow sea. Later, hot magma intruded these older limestones
and cooled slowly to form the dark gabbro sills. Over millions of years, these rocks
were worn away by wind, water and ice. The resistant younger rocks were left as
high cliffs that create the dramatic landscape.
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The yellow numbered dots match the dots on various
pictures on this poster to show where the photos or
samples were taken.
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Airforce Lake
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Formation of the Three Hills
Geology
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Upper Mid to Mid Proterozoic
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Three hills west of Queens Bay

~1200-900 million years old

6
Hot magma (pink) intrudes the cold
sedimentary rocks. Larger crystals grow where
the molten rock cools slowly in the center of
the magma chamber. Where the magma
contacts the cold rocks, fine-grained (smaller)
crystals form as they cool quickly. Fluids from
the hot magma alter the surrounding rock.

Limestone Outcrop

Kunaks
Lake
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Limestone Till/Rubble
Late Proterozoic
Jacks Bay

~723 million years old
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Huge glaciers and sheets of ice cover the land,
then gradually melt away. Over time the land is
eroded by ice, wind, waves and rain. This
exposes the coarser grained gabbro sills to the
elements.

Franklin Sills
Coarse-Grained Gabbro
Kings
Bay
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Coarse-Grained Rubble

Queens Bay

Medium-Grained Gabbro
Fine-Grained Gabbro
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Structure

The land begins to rise because the weight of
the ice is gone (isostatic rebound). Further
erosion carves the hills and and they become
islands. The surrounding waters leave beach
sands and shells.

Fault

Scale
~ 500 metres

As uplift continues, the islands become land
locked. Raised beaches surround the hills.

Historic Sites
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Mineral Deposition
Calcite is being leached from the limestone
at the top of the hill and deposited below by
the mineral rich water flowing over the
outcrop. The photo below shows a calcite
rich coating on the surface.

Glacial Features
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Tent rings

Food Cache
The land and its resources
have been been used by
people for thousands of
years. Evidence includes
tent rings and food caches.
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Striations: Parallel scratches

Chattermarks: rock

engraved in the bedrock by
boulders frozen into the bottom
of a glacier as it moves across
the outcrop.

fragments frozen into the base of
a glacier can chip out crescent
shaped pits as the ice moves
across the rock surface.

Both striations and chattermarks can be used to
determine ice flow direction.

Inukshuks state: we were
here.

Glacial Erratic: A
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boulder transported by a
glacier and deposited
down ice of its origin.
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The mapping crew of 2003: Noah Akhiatak, Donna Schreiner, Sandra Goose and Rod Day

U-Shaped Valleys

Till: An unsorted mixture of
sand, gravel, clay and boulders
deposited by the glacier as it
melts.

Glaciers shape the
landscape as they
advance and retreat
over the land. Massive
amounts of rock and
debris can be carried
and later deposited as
till, outwash plains and
erratics. The glaciers
carve out U-shaped
valleys and the bedrock
is scratched and
chipped (striations and
chatter marks). Kettle
lakes 14 are formed
when remnant ice
blocks buried in till
finally melt.

The Power of Ice

The landscape is shaped by the power of
ice. Water enters the small cracks in a
rock – when the water freezes it expands
and forces the crack to open further.
Over time this process can split a rock in
half – or cause these ice pop ups.
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These shells *(Mytilus edulis or blue
mussels) have been dated at 8,560 years
old. The sea covered this area when the
shells were left here, so the sea level was
about 30 metres higher at this site 8,560
years ago than our present day sea level–
more evidence that the land has risen
relative to sea level since then.
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Raised Beaches indicate that the water once covered this part of
the land.
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Outwash Plains: A load of
sediment consisting of sand and
gravel, that is deposited by
meltwater in front of a retreating
glacier. This area appears to have
been reworked by wave action
from a time when this land was
below sea level.

Weathering
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Rocks can give us a picture of the past. The same processes that happen today show us
what happened in the past.
limestone
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Modern mud cracks occur
above the tide line.

Gabbro sill (dark rock) overlying the limestone (light rock).
The plane where the rocks meet is called a contact.

Ancient rocks display the same
pattern suggesting that they
formed from mud above the tide
line as well.

shale

limestone
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These Stromatolites are fossils whose rounded shapes reflect the
geometry of the original blue-green algal mounds from which they
formed. The original organisms were slowly replaced by the
mineral calcite, preserving their internal structures in the resulting
rock. Modern Stromatolites grow only in warm shallow saline
environments – this gives us clues about the ancient environment in
which the fossil stromatolites formed.

sandstone

Different rock
types
interlayered with
the limestone
indicate different
depositional
environments,
for example: how
deep the water
was, or if there
was wave action.
The sandstone
layer might
indicate that
there was a low
water period
when beach
sands advanced
seaward. The
shale bed formed
from muds or
silts in a calm
water
environment.
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Fault Valley: a valley follows the trend of a fault. Faults are
the interface between two blocks of rocks that have moved
against each other. The rock between the blocks is crushed
and therefore more susceptible to erosion. The resulting
topography is commonly a long linear valley. A fault under
water can create a deep trench which makes excellent fish
habitat.

Mafic (dark) minerals are
more easily weathered –
here the dark, coarsegrained minerals have
been weathered out of the
rock leaving a pitted
appearance.
Weathering of the more
mafic areas of an outcrop
produce these “rotten
rocks”. The loose
minerals are iron rich and
can be picked up by a
magnet.

Sandra is standing
in front of a gossan.
This rock has a high
iron content; air and
water react with the
iron to cause it to
rust (oxidize).
Gossans may
indicate prospective
ground during
exploration for
metallic minerals.
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Thin Sections
camera

Cpx

Plants and Rocks

Plag

Using plants to tell us about the rocks:
Orange lichen grows primarily on
calcium-rich rocks such as the
limestones.
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The Kighuk
plant likes to
grow tucked
close to the
rock edges
for moisture
and
protection.

Ser
Thin
section on
the stage of
the
microscope

Thin slices of rock allow us
to look through a microscope
and see the minerals that
make up the rock.
* The name and
age of the shells
supplied by Art
Dyke, Geological
Survey of Canada

Plag
2
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Here are pictures of the thinly sliced rocks that were taken by a camera mounted
on the top of the microscope. The rock on the right is made up of calcite with
some fine clay materials forming dark bands. The banding may represent the
original growth pattern of the algal mat (stromatolite). The rock on the left is
from one of the coarse-grained gabbro sills and is made up mainly of the
minerals Clinopyroxene (Cpx - brightly coloured), Plagioclase (Plag - light
grey) and Sericite (Ser - brownish masses).

Recommended citation: Schreiner, D.,
2003. Holman, NWT: Community
Mapping Project; C.S. Lord Northern
Geoscience Centre, NWT Educational
Publication 2003-1. 1 poster

Contact us to order this
Educational Publication:
Email: ntgo@gov.nt.ca
Web: www.nwtgeoscience.ca
Phone: (867) 669-2636

