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Cheecka Ring, near Hearst
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Small rings, northeastern Ontario
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Crop rings In farm fields (the real ones)
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Ring In limestone, base of quarry
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Ring formation around a well casing
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Detailed Study Areas
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Forest Rings - “Bean” Ring
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Forest Rings - “Bean” Ring
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- Carbonate in mineral soil (%)
- Calcite / Dolomite in mineral soil (%/2)

1 Data projected from E-W line 2 Data projected from 120° line

Hamilton, Velllette & Komarechka, 1999
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Forest Rings - “Bean” Ring
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Iron in mineral soll
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1 Data projected from E-W line 2 Data projected from 120° line

Hamilton, Velllette & Komarechka, 1999
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Model for Ring Formation

Relative Values Close to Water Table
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Redox - Bean Ring
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Natural Gas,
Bean Ring
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Thorn-North Ring

, Background
Readings’

Hamilton et al., 2004
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Redox In Soils @ 1.5m depth - Thorn-N Ring
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Overburden Stratigraphy, Thorn-North Ring
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ORP of Groundwater, 8 m Depth
Thorn-North Ring
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Permeabllity of Sediments

o Cooper et al. method (confined aquifer)
e Hvorslev method (unconfined aquifer)

Expanded
Scale

~
2
~
&
~
>
=
>
Y
O
-
o
c
O
@)
i)
E
©
—
©
P
L

0
Distance (m)




Carbonate Mobility (cheecka Ring)

Spectrum 3 Inside Active Rim
sCarbonate completely removed
*Only silicate clays remain
*Porosity increased
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Adjacent to Active Rim
sLarge amount of carbonate | .
sEuhedral crystals
*Porosity decreased

*Permeability decreased o
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Finite difference simulations of shape development

Short Linear Source Small Square Source
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ORP at Bean Ring - 1999
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Water Table and Pieziometric
Surface — Thorn North Ring

Inside Ring
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Drainage deflection
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Drainage
Deflection
over Ol
Reservoirs

Saunders et al., 1999
Figure 4

Attributed to resistive
diagenetic
carbonate over reservoir

-
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Linear Drainage Element
Drainage Deflection Anomaly

Estimated total thickness of Glen
Rose “D” Members (feet)
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Coalescing Ring Segments




Redox-Induced Spontaneous Polarization
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Redox and SP — Thorn-N Ring

(Measured down-hole in plastic monitoring wells)
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Down-hole SP — Thorn-N Ring

Inside ring Outside
ring

20

=
()]
!

=
o
!

—
>
S
~
]
(@)]
8
[e)
>
ol
p)

-100
Distance (m)

Ontario
Geological
Survey




Spontaneous Polarization over a Shallow
Reduced Feature
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Ring Gas
Study
Area
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Hamilton et al., 2004
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Ring Diameter
° 0-199 m

e 200-399 m Phanerozoic Bedrock
@ 400-599 m

O 600-999 m Logged Areas
@ 1000-1604 m
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Limit of marine
INncursion f Phanerozoic Rocks

Kilometers

Tyrell Sea -
(Pleistocene) ..

Hamilton et al., 2004
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Linear pattern of rings SW of Jog Lake
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Jog Lake
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Methane Measurements by Spectra
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R1 — Cheechka Ring, Hearst

direction of
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Laser Gasfinder Data
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Outside Ring Inside Ring

%88 Cheechka R1

1.95
1.90
1.85
1.80

1.75
1.70

—
e
o
o

[ —
| ==

O

-}
(4°]
S

i
c
[«b]
O
| e
(=]

O
(b
c
o

=

-
D

=

200150100 50 0 50 100150 200

Length of Transect (m)

Hamilton et al., 2004 oogical

Survey



R6 — Northwest of Jog Lake
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Laser Gasfinder Data

Mean, Maximum, Minimum and 1 Standard Deviation
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Laser Gasfinder Data

Mean, Maximum, Minimum and 1 Standard Deviation
Outside Ring Inside Ring
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R4, Martison Lake Carbonatite

Hamilton et al., 2004 oogical

Survey



Laser Gasfinder Data
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Source of Methane
Carbon Isotope Results
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Observed range
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Summary

Rings are large centres of negative (redox) charge

They are static geological features that form
similarly to “reduced chimneys” over mineral
deposits and oll and gas reservoirs

They are known to form over oil, gas and H,S but
could conceivably form over any negative redox
anomaly (e.g. kimberlites, sulphides)

Many (>80%) in Ontario are natural gas-sourced

A large proportion are biogenic related to Tyrell-
Sea glaciomarine sediment but others may have a
deeper bedrock source, due to structural control
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Implications

The very fast formation of thes

e features and

large movement of mass and charge points to
previously unheard-of transport processes

The ring structures offer a unio
study reduced chimneys in a s

ue opportunity to
nallow surface

environment inexpensively and in much greater
detail than could be accomplished over these

other features.

Due to the large number of rings and the great

Size of some, they represent a

possible

“unconventional” source of natural gas.
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