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The primary focus of this project is on Early Carboniferous lacustrine facies found in basins to the north of the lapetus suture (Figure 1).
These source facies are internally compared and also contrasted with similar aged source facies immediately to the south of the lapetus
suture (Figure 1). With regard to the lacustrine facies, historically, such sources of Early Carboniferous age have been exploited for shale
oil in the Midland Valley of Scotland. These rocks have been extensively studied, thus, are well understood. Northern Ireland's Rathlin
Basin holds Ireland's only onshore oil discovery.
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In many ways, Newfoundland's Deer Lake Basin is comparable to that of Scotland's Midland Valley insofar as its source rocks are set
within an onshore graben system and are of low thermal maturity overall. The Sydney Basin straddles the offshore divide of Nova Sco-
tia-Newfoundland. Mesozoic sources that provide hydrocarbon shows and production in other offshore basins of Nova Scotia and New-
foundland are apparently less effective in this basin. As a result the initial Early Carboniferous lacustrine facies are considered as poten-
tial primary source. In the province of New Brunswick, there are several basins / sub-basins that contain Early Carboniferous lacustrine
sources. These have been exploited for hydrocarbons (oil and gas) both historically and currently.
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the sample set (Figure 6). Essentially these are relatively low maturity source facies. Figure 6. Cross-plot of Hydrogen Index (HI) and pyrolysis (Tmax) temper-

atures for Midland Valley samples (modified from George, 1992).
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The amalgamation of the various terranes, continents,
and blocks that contributed to the Pangean assembly
are key in understanding the development of the differ-
ing Early Carboniferous source facies that are
recognised across the North Atlantic area today. A series T"E&;::Eiﬂ

of events that eventually resulted in the Pangea super-

continent that occurred from the Ordovician onwards
contributed to the tectonic settings that allowed differ-
ing sources to develop in the Early Carboniferous.
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TOC(%) S2(mg/g) @ Coalisland

a: Splint Coal 50.3 163.4 © North Antrim
b: Hawk's Nest Coal 441 53.2

c: Marine Band 40.5 47.8
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To further illustrate the sequence of events that eventu-
ally resulted in the Pangean assembly, a series of dia-
grams (Figures 2A - end Ordovician, 2B - end Silurian, 2C
- end Devonian and 2D - end Early Carboniferous) have
been produced. These plate movements allowed two
critical resultant events to eventually take place. The
first was the trans-tensional movement along earlier
suture lines (e.g. the lapetus suture) resulting in the
development of a series of pull-apart basins. The sec-
ond is the Early Carboniferous active extension that
took place immediately to the south of the lapetus
Suture (Figure 1B) .
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Figure 8. Cross-plot of Hydrogen Index (HI) and pyrolysis (Tmax)
Figure 7: Total Organic Carbon (TOC) and pyrolysis data for shale and coal samples from boreholes and exposures in North Antrim temperatures for samples in Figure 7 and those of Coalisland
(modified from Parnell, 1991). (modified from Parnell, 1991).
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Early Carboniferous organic-rich coals and lacustrine oil shales (Figures 7 and 8) as well as Late Carboniferous coal are the most likely

source rocks for plays in the Rathlin Basin (Mitchell, 2004; Providence, 2016). Such Carboniferous successions need to have been buried to
depths required for hydrocarbon generation (Parnell, 1991) and its is generally held that generation has occurred in the deeper basinal
settings of the Rathlin Basin. This notion is upheld by oil having recovered from the Carboniferous in Ballinlea-1 well within the basin.

Figure 2A to D Closure of the lapetus and Theic/Rheic oceans combined with block assembly in the North
Atlantic area from Ordovician to Early Carboniferous (developed from Blakey, 2007).

Lacustrine Basins Deer Lake Basin

Each of the settings illustrated in Figure 3 results in distinctive organic facies as characterized by Total Organic Carbon (TOC) and Rock-Eval locations (Kelly and Burden, 2011.) e

Figure 9: Tectonic and geology of the Deer Lake area
showing Core 0023, Core 0037, Core 0039 and Core 42
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e their internal stratigraphic relations (such as parasequence stacking),
e the character of associated deposits.

™™ Core 39 Y input of sediment keeps step with basin subsidence 19% RO
& and thus, water levels (Figure 3). Kalkreuth and
Sess __ Macauley (1989) indicate that the source facies of the

Rocky Brook Formation is dominated by lamalginite
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In particular, evidence for open vs. closed basin hydrology and the presence and nature of depositional cyclicity provides the fundamental
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Figure 3: lllustrations of probable original Total Organic Carbon (TOC) and Hydrogen Index (HI) at time of deposition in lacustrine sediment accumulation settings TER) be small. T B Figure 10: Geochemical log of Total Organic Carbon and Pyrolysis data for samples from Deer Lake
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