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The Orphan Basnisthe newes frontier basnandthe larges of the Mesozaoic extens ona
basns on the eas coag of Canada L ocated between the Grand Banks of Newfoundland
and the L abrador Seathisbasnis stuated approximgtely 370 km northeast of S. John's
and comprises and area of more than 150,000 km'. It is bounded in the wes by the
Bonaviga Fatform, in the south by high bl ocks separating it from the Jeanne d’'Arc and
Hemish Pass basns in the north by the onap of ssdiments and the Charlie Gibbs
Fracture Zorne, and in the eag by a high basement ridge running between the Orphan
Knoll andthe Hemish Cap.

A previous short-lived, exp oration phasein the 1970sand 1980sfocused on the shall ow
water Wes Orphan Bad n and resulted in saven dry holesand the abandonmert of future
programs The interes has now shifted to the utra-deep Eag Orphan Basn where 2D
seigmic grids were acquired between 2000 and 2003, a record land sdle took place inthe
fall of 2003 and a few large 3D surveys were cdlected during recent years

The gedogical evd ution of the Orphan Basn issmilar to that of the Jeanne d’ Arc and
Hemigh Pass bagns on the Newfoundland margin and the Porcupine Basn of Ireland.
This area was affected by three mgor rifting episodes the Late Triassc-Early Jurassc
Tethys Rift, the Late Jurassic-Early Cretaceous Atlartic Rift and finaly the Late
Cretaceous L abrador Rift. The Orphan Basn isa highly extended, wide, non-volcanic
rift, cond ging of an eadern ol der Jurass c bas n and a wesern younger Cretaceousbasn
each with didinct tectonic and sedmentary higories Paeazoic basement ridges overlain
inthe wed by thin Cretaceous sedimentsand in the eag by thick Jurass ¢ and Cretaceous
sdiments characteri ze the basn

A Kimmeridgan source rock seiamic horizon has been correlated from the Hemish Pass
and Jeanre d'Arc Badnsonly into the Eag Orphan Basn. Pag exploration drlling in
thisarea d d not encounter source rock, astargetswere basement highsthat had only thin
Cretaceous cover inthe Wed Orphan Basn. However, good reserva rshave been drilled
and excdlent bagn-marg n fans are identified on sesamic data. During the ODP Leg 210
(summer 2003), Early and Late Cretaceous age source rocks with both terresrial and
marine influence were encountered at dte 1276, in the Eas Newfoundland Basn. North
of the Orphan Bas n, proven L ate Cretaceous source rock hasbeen foundin the Hopedale
Badn, offshore Labrador. Direct Hydrocarbon Indcators are seen on the ssismic data at
various levels in the Cretaceous and Tertiary. All these observations give hope that a
Cretaceous age source can be found in the Weg Orphan Bas n withinthe deep € ongated
troughs that separate basement ridges Only drilling on the shelf and upper dope can
prove the exigence of a Cretaceous source rock in the Orphan Basn



The goal of thisproject isto accuratedly map the Cretaceousin the Orphan Basn. This
will be accomplished by:

1. Mapping visble sasnic horizon markers such as the Base Tertiary
Unconformity, the Avaon Unconformity and the top of the Jurassc and tying
these horizonswith those seen inadjacent basnsand a o by mapping any vishble
sei gnic horizonswithinthe Cretaceous and creati ng maps

2. ldentifying and mapping dl maj or fau ts affecti ng the Cretaceous Sequence

3. Structura mapping of the Cretaceousud ng Landmark Sei sworks

4. Interpreting the Cretaceous in the Orphan Basn and comparing it with the
Cretaceous in the Jeanne d’Arc Basn, Hemish Pass Basn, Labrador South,
Porcupi ne Basnand the Rockall Trough

5. Evaduating bas n evd utionthrough the Cretaceous

Figure 1 Numerous Cretaceous synrift sub-bas nsare mapped within the Orphan Basn.
A major Base Tertiary unconformity truncatesthese sub-basnsand the intervening ol der
ridges Data courtesy of Geophyscal Service Incorporated of Cal gary.

Data Base

Between 2000 and 2003 Geophysca Service Incorporated (GS) acquired new and
improved indugry 2D seigmnic data over the Orphan Basn. Thisdata hasbeen donated to
Memorid Univeraty and Pan-Atlantic Petroleum Sygems Consortium (PPSC) for
research onthe Orphan Basn

The Gedogical Survey of Canada Atlantic divison (GSC-Atlantic) has given accessto
the BASN Atlas webste which provides information, suchas lithogratigraphic picks on
all wellson the Atlantic Margin of Canada. For thisproject the wellsof interes arethe 7
in the Orphan Basan, al publicly available wells in the Hemish Pass and those in the
northern Jeanne d’ Arc Basn.

The integration of seigmic data with well logs, cores and cutting from the CNL OPB wil
facilitate a complete description of the Cretaceous gratigraphy in the Orphan Badn,
define a petrd eum sysem andidentify patentid playsinthe area



Funding from PRAC has allowed me to carry on this research whil e working toward my
M S and also to participate and present my work at conferencesin Halifax, & John's
and Hougon. | al o co-authored several papers onthe reg ond geol ogy of Orphan Basn.
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