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Abstract

The East Georges Bank Basin is located oftfshore Nova Scotia on the southeastern Canadian continental shelf. The basin covers
10,000 square kilometers (2.5 million acres) and is one of the last undrilled basins in North America.

The geological understanding of this basin is based on 16,000 km of seismic data which was studied and interpreted in the
1980’s by Texaco Canada’s geoscientists. The first public presentation of the interpreted data was at a conference of the Canadian
Society of Petroleum Geologists in 1988 in St. John’s, Newfoundland and thereafter the geological and geophysical
interpretations were presented at a number of oil industry conferences worldwide (San Diego, Calgary, Lagos, Rio de Janeiro).
This presentation is a re-presentation of the 1988 and subsequent papers. In 1988, the government placed an oil activity
moratorium on Georges Bank. No activity such as seismic surveying has taken place since that time. Therefore, although this
presentation is based on old seismic data, it must be viewed as up-to-date since no new data has been acquired on the bank for
over twenty years.

The overall Georges Bank Basin formed during the Triassic when the landmass of Pangea began separating along rift zones. A
prominent Paleozoic basement high, the Yarmouth Arch, separated the East Georges Bank Basin from the West Georges Bank Basin,
and had a dominant influence on sedimentation until Middle Jurassic. During the Middle Jurassic, major growth faulting and
halokinesis commenced in the basin.

The structural and stratigraphic evolution of the East Georges Bank Basin has resulted in the development of a number of

significant and economically attractive seismically-defined prospects. The Geological Survey of Canada (GSC) published in 1983
(Proctor et al) that the average hydrocarbon expectation of the basin was 168 x 10° m® barrels oil (1.0 billion barrels) and 150 x 10°
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m° natural gas (5.3 TCFG). The GSC’s speculative estimate for the basin was 350 x 10° m® barrels of oil (2.1 billion barrels) and
307 x 10° m’® gas (10.8 TCFG). The East Georges Bank Basin remains under the moratorium until 2012 at which time the
moratorium may either be lifted or continued.
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2010, Koning, T, AAPG Convention, New Orleans



Specific Information on Previous Presentation on East Georges Bank Basin

Hibbs, Douglas C., Carswell, Allan, B., 1988 “Structural and Stratigraphic Evolution of the
Georges Bank Basin”, Canadian Society of Petroleum Geologists- Geological Association of
Canada — Mineralogical Association of Canada Symposium on “Extensional Tectonics and
Stratigraphy of the North Atlantic Margins”, St. John’s, Newfoundland, May 1988

Carswell, Allan, B., and Koning, Tako, “Structural and Statigraphic Evolution of the East Georges
Bank Basin, Offshore Nova Scotia, Canada”, poster paper presentation, American Association of
Petroleum Geologists Annual Convention, San Francisco, California,

Koning, T., & Carswell, B. 1991, “The Geology of the East Georges Bank Basin, Offshore Nova
Scotia”, Canadian Society of Petroleum Geologists Annual Convention, Calgary.

Koning, T., & Carswell, B. 1992, “A Seismic-Stratigraphic Interpretation of the Geology of the East
Georges Bank Basin, Offshore Nova Scotia”, Canadian Society of Exploration Geophysicists
Annual Convention, Calgary.

Koning, T., 1992, “Georges

Bank and Morocco — Eastern and Western Counterparts along the

Atlantic Margin”, Annual Convention of the Nigerian Association of Petroleum Explorationists

(NAPE), Lagos, Nigeria.

Koning, T., 1993, “Stratigra
Offshore Nova Scotia and t

phic Correlations & Similarities Between the East Georges Bank Basin,
he Triassic and Jurassic Outcrops in the High Atlas Mountains, Central

Morocco”, Canadian Society of Petroleum Geologists, Annual Convention, Calgary.

Koning, T., 1993, “Stratigra
Offshore Nova Scotia and t

phic Correlations & Analogues Between the East Georges Bank Basin,
he Triassic and Jurassic Outcrops in the High Atlas Mountains, Central

Morocco”, Canadian Society of Petroleum Geologists, International Division, Calgary.

Koning, T., 1993, “Stratigra
Offshore Nova Scotia and t

phic Correlations & Analogues Between the East Georges Bank Basin,

he Triassic and Jurassic Outcrops in the High Atlas Mountains, Central

Morocco”, American Association of Petroleum Geologists, International Convention, Rio De

Janeiro, Braazil.

Koning, T., 2008, “The East Georges Bank Basin: What the Explorationists Saw Two Decades

Ago”, Conjugate Basins Co

nference, Dalhousie University, August 13 — 15, Halifax, Nova Scotia.

Koning, T., 2009, “The East Georges Bank Basin: What the Explorationists Saw Two Decades
Ago”, Canadian Society of Petroleum Geologists, International Division, Calgary.

Koning, T., 2010, “The East Georges Bank Basin, Offshore Nova Scotia: An Undrilled Basin with
Significant Oil & Gas Potential”, AAPG Annual Convention, April 2010, New Orleans, Louisiana



East Georges Bank Basin

East Georges Bank Basin covers 10,000 sq km
(2,200,000 acres)

One of the last undrilled basins in North America

This interpretation is based on 16,000 km of vintage
seismic data shot by Texaco in the early 1980’s (Jebco
data)

East Georges Bank Basin (Canadian side) is
geologically very different from West Georges Bank
Basin (USA side)

Basin has significant hydrocarbon potential, likely for
natural gas (not oil) albeit with high exploration risk

In 1986, Texaco Canada was preparing to drill 2
exploration wells but a provincial and federal government
Imposed moratorium halted the program

Oil & gas moratorium in place since 1986 (24 years)

In May, 2010, the moratorium was extended from 2012
to 2015 due to the Nova Scotia government’s concerns
about BP’s Gulf of Mexico oil well blow-out
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Georges Bank Basin (USA side)
Exploration History

e 1976 & 1977: Drilled 2 COST wells
(Continental Offshore Stratigraphic Tests)

e 1979: Lease sale, total bonuses $816 MM

e 1981& 1982: 8 exploration wells drilled by
Exxon, Conoco, Tenneco, Mobil, Shell

 Well water depths 210’ — 455’, drill depths
from 14,100’ — 21,900’



RESULTS OF DRILLING IN
GEORGES BANK (USA SIDE)

West Georges Bank Basin is a minimally
deformed basin (“layer cake”)

Exploration wells were drilled on stratigraphic
prospects all with high amplitude reflectors

Only 4 wells penetrated Jurassic and older

Low porosity carbonates intersected — no
hydrocarbons

No significant hydrocarbon source rocks

encountered; sediments were “organically lean”
(except Tenneco-1 with 1.65 TOC in Triassic)
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Summary: Geological Differences Between USA Side of
Georges Bank and the Canadian Side

e The Jurassic section is very thick on the USA side (west of
the Yarmouth Arch) with up to 12,000 feet of sediments in
comparison to up to 2,000 to 4,000 feet of section on the
Canadian side (east of the Yarmouth Arch)

« Jurassic velocities are very fast on the USA side with
average velocities of 16,000 — 18,000 feet per second
(indicating carbonates & confirmed by well control)
whereas velocities on the Canadian side are slower at
14,000 — 16,000 feet per second indicating likelihood of
sandstones

« The USA side is structurally “layer cake” whereas the
Canadian side is highly structured with many seismically
defined growth faults, well defined salt structures and
Indications of possible Jurassic age reefs

e This infers that the East Georges Bank Basin is
geologically very different from the West Georges Bank
Basin and that the dry holes drilled on the USA side do not
downgrade the oil & gas potential on the Canadian side
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Looking for analogues in Morocco

o AAPG field trip in 1992 (led by Dr. John
Warme)

* You can observe in outcrop everything
that has been interpreted on seismic in the
subsurface of the East Georges Bank
Basin including alluvial fan deposits (red
beds), turbidites and reefs






#ﬁé‘ Cue Ml o

3 d ot £ ». : ~ El Farna : 2 1.1&“—’! # Barkg ":_ ,Ih. e ;J ﬂm < e I | -
§m : ‘&E?& H o P o - “Newa  Erg lobds & Seffot L r-n-; 2
! - Gar d.uﬂ“y Y 'zy..a 31 ofeggoret ex 2o
t 'E'l'. Al U N il "'119’ e \m 55" “ﬁ"" git® "m'n"r"”' r.u.ma.J M"’*ﬁ ‘EE?“' | - ":.‘m
* ‘.. | el 4 L4 18
F : S I H E.,.phr’_.mu P e "'"_L" IH'- Mla?, : 1

2 . I‘&"MT -m“. e s
B ol o e L B



- NP i I

THE HIGH ATLAS MOUNTAINS, CENTRAL MOROCCO
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MARLS & THIN BEDDED
=1 ARGILLACEOUS LIMESTONE = =5~ = ANTICLINAL AXIS

MARLS, LIMESTONE &
KILOMETERS H—_1] PROBABLE BIOHERMS = -x— =  SYNCLINAL AXIS

=i BIOSTROMES, PATCH & PINNACLE BIOHERMS
M MASSIVE BIOHERMS

SURFACE GEOLOGY MAP, RICH AREA, HIGH ATLAS MOUNTAINS, MOROCCO
SHOWING GENERALIZED DOGGER (L. JURASSIC) REEF FACIES AND LITHOFACIES

(AFTER BURKE AND WARME, 1992)
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(DOGGER) PINNACLE REEFS (4
EXPOSED) ALONG FAULT SCARP




MIDDLE JRASSIC PINNACLE REEF CONSISTING OF
CORALGAL REEF BUILDERS (UP TO 90 M THICK)




CONCLUSIONS

East Georges Bank Basin covers 10,000 sq km (2.5 million
acres) and is one of the last undrilled basins in North America

Geological interpretations are based on 16,000 km of 1980’s
and earlier seismic data

The East Georges Bank Basin is geologically different from
the West Georges Bank Basin

Geological Survey of Canada in 1983 published average
hydrocarbon expectation of the basin was 1.0 billion barrels
oll and 5.3 TCF gas; speculative estimate was 2.1 billion
barrels oil and 10.8 TCF gas

In comparison, Sable Offshore Energy Project has produced
1.5 TCF gas, full life will be 2.0 TCF gas and Deep Panuke
will be about 0.7 TCF gas, thus in comparison, East Georges
Bank Basin represents the potential for highly important
reserves of gas for the province of Nova Scotia





