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1, INTRODUCTION

The aims of the present study were to investigate in the labo-

. ratory, samples from the "Gaspé Sandstone" unit, which crops out in

Central Gaspé. The material analysed was collected in 1974 from a number

of exposures (see fig. I2) by geologists of the Ministry of Natural f
Resources, Department'of Energy, under the general supervision of Dr'T A: :
H. Sikander. ' |

The analyses carried out were to determine the age of the
different lithostratigraphic units.and to discover the nature and rela-
tive importance of the diagenetic processes which have affected the
sediments. The analytical techniques used include:. clay minéfalogy
(mineralogical cémposition and illite crystallinity; 55 samples), per-
meability and porosity measurements (9 sanples), analysis of total
organic carbon and insoluble residue (47 samples), palynological ana-
lysis (palynostratigraphy, nature and maturation of the organic matter:
106 samples) and reflectance studies (organic petrography and reflec-
tometry: 49 samples).

Wherever possible, the information from all the various techni- :
ques has been synthesised and plotted on generalised diagrams (in pocket, S
figs 1 to 13) and on sketch maps; phe lithostratigraphic information
shown on the former was suppliedlby the Minisfry of Natural Resources.
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2. CLAY NIWERALOGY

2.1 INTRODUCTION

The analysis of clay minerals has been carried out on 55 samples.v
In addition to semi—quantitative and qualitative analysis, other paramsters
have been determined. These are, the illite crystallinity, the peak ratio
002/001 of illite, 002/001 and 004/003 of chlorite, and the ratio chlorite
003/illite 002. |

The analyses have been performed by X-Ray Diffraction with a
Philips diffractometer coupled with an Hewlet Pachard X-Y recorder. The
operating conditions were as follow:

CuKa, Ul KV, 3om
Stits: 1° - .2 +Ni 1° S
Voltage condition: Att. 1, HT 1560V{counter)
Voltage condition: att. 1, HT 1560
| Grate 1.65V, Canal 3V
Time Cte: .U |
Goniometer speed: 2.4°%/min.
Recorder: Sensibility ¥ - position 2 (2°: I divisions) potentiometer 4.31
Sensibility X ~ 4 X 10° (PW 4620), InV/cm.

The measurements were made on two fractions: the less than
two microns fraction (fine fraction) and the one between two and sixteen

" microns (coarse fraction).

The crystallinity index is the value given in ©26 units of
the half.ggiggiwidth of' the peaks 001 (lOAO) of i1lite. The thermal dia-
genesis due to burial depth statistically improves the illite crystalli-
nity. The increase in temperature is consideréd as the major factor for
the transformations. However, other factors can influence the evolution

of illite crystallinity, or the distribution of crystallinity values as
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a fUnctibh of depth. Among these factofs the major ohes are: detritus
which can be more or less fresh, and the interstitial water chemistry as
well as the Tacility of the solutions to circulate in the sediment.

The anchimetamorphic zone, intermediate between the eplzone
and the so called diagenesis state is limited by crystallinity of 42%28
and .24°26. The values of the crystallinity indices measured on the less
than two microns fraction are used to evaluate the degree of diagenesis.

The values given by the 2-16 microns fractions are mostly indicators of

the quantities of the detrital material. At the limit, when approaching,

or in the, anchimetamorphic zone, both values can be similar.

The other measured parameters, excluding the chlorite ratio
003/illite 002 give indications of the crystallo-chemical properties of
such minerals as illite and chlorite.

2.2 DESCRIPTION OF THE DIFFERENT SECTIONS

2.2.1 - "North Nouvelle River"

Only one sample has been studied. It comes from the York River
Formation and contains 60% of illite and 40% of chlorite. The chlorite
peak ratio suggests magnesian chlorite. The crystallinity index shows '
that the anchizone has not -been reached.

2.2.2 "South Nouvelle River"

Three samples taken from the Battery Point, Lake Branch and
York River Formations respectively, have been studied. The mineralogical

' campos_tion of the samples from the Battery Point and Lake Branch Forma-

tions are quite similar. The fine fraction contains from 65 to 70% of
illite for 30 to 35% of chlorite. The coarse fraction is composed of 60%
of illite and 40% of chlorité. On the other hand, the York River Forma-




tion sample contains, in the fine fraction, U45% of illite and 55% of chlorite
and, in the coarse fraction 40% of illite and 60% of chlorite. Moreover
“the intensity peak ratio of chlorite indicates different compésitions for
this mineral depending on whether it is from Battery Point, Lake Branch or
the York River Formation, the latter being richer in iron.

The crystallinity of illite is improved (lowering of the indi-
ces) when going from the top to the base of ‘the formation but indicates
' that the anchizone has not been reached. One camnot confirm that the
lowering of the indices is due to diagenesis because it could also result
from fresh detritus.

It is interesting to note that the sample caming from the south
section of York River has a different composition to the one from the
north. In the second case, the chlorite content is higher and the remaining
composition is also different as reflected by the relative intensities of
the peaks.

2.2.3 "West Sguare Forks Road"

Eight samples from the York River Formation have been studied.
It seems however that the York River Formation in this section contains
less sandstone than any other location. The mineralogy does not vary much
from sample to sample. The clay fraction contains 1ess'interstrétified
minerals and slightly more chlorite.

The crystallinity index seems to indicate more the freshness
of detritus than the thermal evolution. The anchizone has not been

reached.

The peak ratio of chlorite shows that this mineral is rmagnesizn
"rather than ferrous in composition. ’




2,274' "Cascapedia River Lake Branch" .

_ Of the 23 samples studied from this section formation, one is
from the Lake Branch Formation, 20 are from the Battery Point and 2 from

- the York Lake unit. The mineralogical composition of these samples is’

slightly different from that of the previously mentioned sections. In
Tact, the Lake Branch Formation sample contains, in addition to illite,
chlorite and interstratified minerals, approximately 10% of smectite.

This mineral can be equally detrital or the result of superficial alte- '
ration. The composition of samples from the Battery Point Formation 1is
quite variable. Illite can vary from 40 to 70% of the fine fraction whereas
chlorite varies from 30 to 50% and interstratified minerals from 0 to 10%.
Traces of smectite are noted in samples 7-8-62-20, INRS No. 6631 and
7-8-62-15, INRS No. 6626. Interstratified minerals are almost absent in
the coarse fraction. At the base of the formation, three samples from

the sandstones contain kaolinite which is more abundant in the 2-16 microns
fraction. The kaolinites are associated with the coarser facies since
their size is generally larger and have an higher floculating power. In
deltaic complexes for example, kaolinites are generally found near the
mouth of a river and associated with sandstonés.

The samples from the York Iake unit are very rich in chlorite,
especially sample 1-7-8-6lc, INRS No. 6658, which contains 100% of chlorite
in the clay fraction. These minerals are, in the 2-16 microns fraction,
associated with albites and a slight amount of calcite. This type of
association is generally seen in spilites.

As indicated by illite crystallinity, thermal diagenesis does
not seem to vary with depth. In fact, there is no relation between the
crystallinity of the micaceous material and the depth; and the crystalli-

nity does not seem to increase near *hc volcanic rocks.

The ratio values of chlorites peak 002/001 increase slightly
toward the base of the Battery Point Formation. This would indicate an

. iron enrichment of this mineral.




2.2.5 "Go A Shore"

'Two samples from the Lake Branch sandstones show 55 to 60% of
illite, 25 to 30% of chlorite and 15% of interstratified minerals in the
less than two microns fraction while the 2-16 microns fraction show
65% of illite and 35% of chlorite.

The crystallinity index indicates that the anchizone has not
been reached. '

2.2.6 "Brandy Brook"

The composition of the two clay fractions is almost indentical
with the four samples studied. Three of those come from the Lake Branch
Formation and the other one from the York River Formation. On the other
hand, the illite crystallinity is quite variable but it probably reflects
a fresher detritus in sampleé 7-4-16, INRS No. 6720, and 7-4-17, INRS
No. 6721. Also to be noted is the fact that the weak variations of illite
and chlorite peaks indicate weak variations in the crystallo-chemical
properties of these minerais;

s 2.2.7 "Cascapedia River Salmon Pranch"

The two samples analysed came from the York River Formation.
The mineralbgical composition is practically the same in both samples,
that is, 70% of illite and 30% of chlorite. The cryétallinity indices
are different, but the samples come from two different lithologies, it is
probable that here again the indices are simply reflecting the type of
detritus.

o
o

"Transgaspesian Road"

In this section the three samples studied were from the Lake
Branch Formation. This section is characterised by the presence of a .
regular interstratified mineral of the corrensite type in sample 6-12-14

. o
iy ke 6t e s e —mm e et Mepetmm ek as




INRS No., 6693, which is a red sandstone. Corrensite is considered as an

‘indicator of a rather deep burial diagenesis, but without reaching the

anchizone.

2.2.9 "Square Forks Rcad, Lake Josue Road"

Two samples from the Battery Point Formation have shown quite

_different clay composition. The sandstone sémple contains much more

interstratified minerals and its illite crystallinity is not as good as

. it is in the siltstone sample. The chlorite peak ratio 002/001 is also
- higher in the siltstone sample, indicating that the chlorites are richer

in iron. Two possible causes may explain these facts:

a) the detrital material was fresher in the siltstones;

b) leaching by acidic fluids has been more important in the sandstones
due to a greater permeability in this lithology.

2.2.10 "Caron Brook"

Important variations are noted in thefsamples analysed and
all of these are from the York River Formation. Sample 7-17-101, INRS
No. 6708, is evidently very different fram the others since it has an
igneous origin, This sample contains only chlorites which swell slighly
under glycol treatment. The three next samples starting from the top of
the formation, are richer in chlorites in the 2-16 microns fraction.
Sample 7-17-105, INRS No. 6712, distinguishes itself from the others
by its high chlorife content in the less than 2 microns fraction.

As far as illite crystallinity is concerned, there are also signi-
- ficant variations.These are probably due to changes in detritus contri-

bution. Crystallinity does not improve in the samples stratigraphically

near to the volecanic rocks.

At the base of the formation the 002/001 chlorite ratio

increases again.
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2.3 - DISCUSSION AND CONCLUSIONS.

Statistical compllatlons (average value, standard deviation)
"have been performed on dlff‘erent parameters in order to try to differentiate
the various formations. These parameters are: the semi~quantitative ard
gualitative mineralogy.of clays, the crystallinity of the micaceous mate-
rial, the illite 002/001 peak.ratio, the 002/001 ard 004/003 chlorite peak
ratio and the ratio chlorite 003/illifte 002. The York Lake unit has not
been included in the computations because only two samples from this unit

" were available, and one of these is a spilite.. Moreover we have tried to

determine variations within a given formation from one section to another.
However the small number of samples, in relation to the size of the area
studied, makes such comparisons difficult. ’

2.3.1. Comparison between formations .

Three formations were studied, they are the Battery Point; Iake’
Branch and York River Formations.

From a qualltatlve point of view, the York River Fornatlon s :'m
the "Cascapedla River, Iake Branch" Section, is the only one which contains
kaolimte,‘ while the Battery Point Formation is the only one with smectites
and the Lake Branch Formation the only formation to contain some corrensite.

~ All three formations contain, in more or less variable proportions, illite

chlorite and interstratified mineral of the illite-smectite type.

The Battery Point Formation contains relatively the largest
amount of illite (average level of 62% in the fine fraction) in comparison 7
to 55% for the York River and 57% for the lake Branch Formation. The fine
fraction of the Battery Point Formation is the richest in mixed layers and
the poorest in chlorite. In the 2-16u fraction, the 1llite ard chlorite '
content increase relatively to the <2u fraction for the three formations
whereas the content of mixed layers decreases. The differences between
the formations however remain the same.
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The crystalllnlty indices for the fine fractlon (<2p) have an

average value of 0. 67 20+ 0.13%26 in the Battery P01nt Formatlon, of .

Of54026 0 11°28 in the York River Formation and of O. 52 20 £ 0.15 20

- in the Lake Branch Formation. In the two to sixteen microns fraction, there
- is no significant variation. Thus there is no significant difference

between the Lake Branch and the York River Formations as far as illite
crystallinity in both fractions is concerned. The lowest indices (lowest
crystallinity) in the Battery Point can be due to two causes. Firstly .
the thermal evolution in the Lake Branch and the York River Formatlon,may

 be more advanced whereas the second one would be a fresher detritism in

the Battery Point Formation. The illite peak intensity ratios 002/001

“indicates that the illife nature is the same throughout. Moreover the

crystallinity indexes of the 2-16p fraction indicate that the detrital

' stage does not vary much. Also of interest, is the [act that the Battery

Point Formation is the only one which contains smectites. In conclusion
all these observations favour the first hypothesis. On the other hand,
the reflectance results do not indicate any variation in the thermal

evolution with depth, and this observation favours the second~hypothesis.

' There is also a third hypothesis involving a difference in the physico-

chemical properties of the liquids which have existed or circulated in
the different formations. The nature of these liquids coupled with the
absence or presence of organic matter can influence the evolution and

. the quality of illite crystallinities.

We do not have enough information (chemical analysis, number
of samples, etc.) to determine with confidence which of the hypothesis
is correct; however,'whichever is retained, the fact remains that the

“evolution has not reached the anchizone.

2.3.2  Geographical variations

The variations of the different parameters between sections

“are very often weaker than the variations registered in the same section
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even for a complete formation. It is thus.very. dlfflcult to. establlsh

4 gradlents for the dlfferent measured parameters.

For the Battery Point Formation, the average crystallinities
(the mean of the averages for each sectlon) is .62°29 with a standard -

~deviation of .02 g, Thus, there is no 51gn1flcant variation from one -
- section to the other. The Lake Branch Formation shows more variation .

with an average of .54°26 and a standard deviation of .14°26°". This
variation occurs mainly in the "Brandy Brook North" outcfop where we
measured crystallinities of .33°28 * .11°26 compared with values . of
.49°268 for "South Nouvelle River", of .68°26 for "Cascapedia River Lake

. Branch", of .60°206 + .07°26 for "Pransgaspesian Road". Unlike the

Battery Point Formation, the York River Formation does not show much -
variation, the average between sections belng L7928 = 507028.. Thus, one

canmot establish a geothermal gradient between sections. This does not

necessarily mean that one does not exist, but the erystallinity method

~ being a statistical one, the eventual gradients can only be established

by a greater number of amalyses.

In conclusion there does not seem to be any systematic'variatien
of the different measured parameters in the area covered by the sampling.
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Fig. A2 - CLAY MINERALOGY: LIST OF SAM?DES STUDIED
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SECTION _TiRS To. iLR.N. Reference
North Nouvelle River 6706 8-26~56C
South Nouvelle River 6570 7-15~4

" " " 6573 7-16-1C
" " " 6576 7-16-4
West Square.
Forks Road 6563 6-19-60D
noooow 6562 6-19-60C
" " 6561 6~19-60B
0o om 6560 6-19-59¢C
mooom 6557 6-19-57D
noom 6556 6-19-57C
noom 6554  6-19-56B
" " 6552 6-19-55B
Cascapedia River |
TLake Branch oo
Detailed section 6634 7-8-62-23
" " 6631 7-8-62-20
" " 6630 7-8-62-19
" " | 6627 7-8-62-16
woooom g 6626 7-8-62-15
" " ! 6625 7-8-62-14
mo 6622 7-8-62-11
" " 6621 7-8-62-10A"
m " 6620 " 7-8-62-10
" n 6619 7-8-62-9
" .m 6616 7-8-62-6
g 6612

7-8-62-B

T e et ek s f mh = YT m e he—em b - Seoes e e = & —e e o e
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Fig. A2 .- CLAY MINERALOGY: LIST OF SAMPLES STUDIED (Cont'd)

SECTION

IIRS. No.

-M.R.N. Reference

Cascapedia River

Lake Branch

" 0
" n
n n
n "
" n
" u
n "
1 n
Gq A Shore Brook
uouow 1"
Cascapedia River
Salmon Branch
S n n
Brandy Brook North
1 n u
1 n . 1

Square Forks Road
Lake Josue Road

11 -1
Caron Brook

" 1"

11 i

11 11

u n

6543
6548
6550
6553

6645 -

6610
6656
6642
. 6658
6700
6701

6661

6663
6719
6720
6721
6685

6528
6529

6708
6709
6710
6712.
6714
6716

e

6-19-50
6-19-54
© 6-19-54C
7-8-67C
7-8-60
7-8-60-A3
7-8-60-1
7-8-64-1

7-8-64C
7-2-50
7-2-54 .

6-22-52
6-27-54
7~4-15
7-4-16
7=4-17
6-12-55

6-15-25
6-15-25-1
7-17-101
7-17-103
7-17-104A
7-17-105
7-17-109
7-17-116
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Fig. A2 - CLAY MINERALOGY: LIST OF SAMPLES STUDIES (Cont'd)

{

" SECTION INRS. No. “I.R.N. Reference
Transgaspesian Road 6693 6-12-14
" " n" 6696 : 6-12-16A

" " " 6697 6-12-163
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3, PERMEABILITY, POROSITY

A permeability and ?orosity study of the sandstone has been

- carried out. The analysis of approximately 15 samples was planned but

unfortunately most of the samples were too small to be utilized by the
petrophysical apparatus. Thus only 9 samples from two sections ("West
Square Forks Road" and "Cascapedia River Lake Branch') have been analysed.
The instrument used for the porosity measurement a universal Ruska

# 17298 porosimeter and for permeability é number 1011 Ruska permeameter
(Air permeability).

The results of the samples studied and their location are shown
on figure Bl. One can see that as a whole the results are quite similar;
average porosity of 2 to 3% and average permeability of 9 to 13 millidarcy.

If one compares these values with those characteristic of
economic reservoir rocks (5) the porosity of the szndstones can be consi-
dered as negligible and their permeability‘as'aVerage. Hevertheless
it should be pointed out that the samples are field samples and that their

permeabllity characteristics may have been modified by alteration phenomena

e.g. dissolution, microcracks etc.
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Fig. BE.— POROSITY PERMEABILITY: LIST OF SAMPLES STUDIED

SECTION TIRS Ho. gé?éﬂénce i;g?eabi‘ Porosity
md fo

Wesﬁ Square

Forks Road 6560 6-19-59C 11.66 .18
oo 6557 6-19-57D 12.12 2.69
o | 6551 6-19-55 12.96 ~ 3.95

Cascapedia River

“Lake Branch .

Detailed section 6632 . | 7-8-62-21 11.23 9.07
moow 6625 - | 7-8-62-14 11.23 2.03
meoomooon 6618 | 7-8-62-8 12.96 |  2.78
weooomow 6616 | 7-8-62-6 9.72 © 3.38

Cascapedia River

Lake Branch 6545 6-19-52 11.23 | 3.19

| 1"

6611 7-8-60-A4 13.39 9.58
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b, TOTAL ORGAWIC CARBOHW

The total organic carbon in a sample enables one to assess the
amount of organic matter in a rock. It is generally accepted (7), that
one can obtain a good evaluation of the organic matter content, by multi-
plying the percentage of organic carbon by a coefficient of 1.6.

On figure C2 (12, the organic carbon and the insoluble residue
content are shown (after removal of carbonates). Based on statistical
analysis a favourable zone (source rock) and a unfavourable zone separated
by a transition zone have been defined. It has been taken into account
that for sandstones (high insoluble residue content) the organic carbon
content must be higher than .50% for these sandstones to be considered

as potential source rocks.

The samples studied were chosenmainly from the three western
sections ("South and North Nouvelle River" "West Square Forks Road" and
"Cascapedia River Lake Branch") and the two eastern sections ("Marcil
Brook West" and "Caron Brook"). The samples éfe,mostly sandstone with the
exception of those which are argillaceous limestone. They indicate (fig.
C2) a rather low organic carbon content and only 7 sampleS'have the

content of a possible source rock.
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Fig. C3 -~ TOTAL ORGANIC CARBON, INSOLUBLE RESIDUE: LIST OF SAMPLES STUDIED

EOmON | TRSIe. Rl laweon | resde
” /0

North Nouvelle River | 6703 8-26-508 .06 82
South Nouvelle River 6580 7-16-4E .04 88

" " " 6586 7-16~4P ©.05 80
West Square _
Forks Road 6563 6-19-60D 14 70

L " 6562 6-19-60C .02 84

" L 6561 6-19-60B .05 81

" " . 6560 6-19-59C .04 . 88

" u 6557 6-19~57D .12 79

n " 6556 6-19-57C .08 .81

" " | 6568 6-19-55E | .03 83

n " 6554 6-19-56B .04 86

" u 6552 6-19-55B 1.40 - 79
Cascapedia River
.Lake Branch. .
Detailed Section 6637 | 7-8-62-27 .28 73

" " 6635 | 7-8-62-24 | .27 76

" U 6633 7-8-62-22 .32 79

" " 6631 7-8-62-20 .76 - 84

e " 6628 7-8-62-17 .29 - - 80.

" . | 6626 7-8-62-15 11§ 87

. " 6624 7-8-62-13 |. .25 | 85

" L 6622 7-8-62-11 .20 68

" o 1 6619 7-8-62-9 .18 .75

" no 6617 | 7-8-62-7 .13 80 ]

.
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Fig. C3 = TOTAL ORGANIC CARBON, INSOLUBLE RESIDUE: LIST OF SAMPLES STUDIED

! . ~ (Cont'd)
]
2 Y.
Cascapédia River _
Lake Branch 6550 .| 6-19-54C .04 79
" " 6566 6-19-64B .03 83
" n 6653 7-8-67C .75 42
u 0o 6610 7-8-60A3 | - - .03 70
" S 6609 7-8-60A1 .02 78
" " : 6656 7-8-60-1 .03 65
" " 6650 7-8-62E .27 84
n 1 6658 7-8-64C .01 62
" wo 6651 7-8-64 .15 42
"o " 6654 7-13-51 .16 .63
Go A Shore Brook 6701 7-2-54 .05 " 78
Cascapedia River _ '
Salmon Branch 6664 6-77-54B .07 .. 68
Square Forks Road _
Lake Josue Road | 6528 6—15-25 3 .06 79
| "o " 6529 6-15-25-1 .06 79
Marcil Brook West . 6603 §-29-120 .17 . 64
L 6599 | 8-20-115 .06 | 87
n o " - 6595 8-29-112 - .63 87
oo o 6593 | 8-29-110 .73 83
Caron Brook - 6708 7-17-101 .04 71
1 " : 6709 7-17-103 .09 77
moow : 6712 | 7-17-105 65 83
" " . 6714 7-17-109 .26 68
" " 6716 | 7-17-116 .37 83 .
Casr apedia River _
Salmon Branch 6664 {1 6-27-546 .07 © 68
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5, PALYNOLOGY

AP}

.1 PALYNOSTRATIGRAPHY

5.1.1 Introduction

A total of 106 samples were inves%igated by standard palynologi—~
cal techniques and identifiable palynomorphs were found in 39 of the
samples. -All of these productive samples were from the York River Forma-
tion with the exception of 4 from the Grande Gréve, 2 from York Lake and
I from Battery Point rock units; the results of the investigation are
summarised on figure P 1. All the productive samples were given filtra-
tion treatment in Buchner glass funnels (porosity 2) to remove very fing
organic and inorganic debris, and 29 of these samples also required further
oxidation treatment by Schulze solution because the palynomorphs were too
dark to be identified.

The palynomorphs found consisted mainly of trilete spores, but
ocecasional acritarchs and rare chitinozoans and scolecodonts also occur.
The preservation of the fossils was variable and in many cases very good,
although in the few samples where carbonisation is advanced, preservation
is very poor and generic identification impossible (see also Organic
Matter section).

5.1.2 Description of assemblages

The forms recorded below have been listed in order of the litho-
stratigraphic units in which they occur, from older to younger, and brief
comments concerning the probable age follow each list. More detailed
information concerning the vertical distributilon of palynomqrphs Sound

in each section is given on figures 1-13, and phdtographs illustrating

some of the forms found, are given on Plates P 1-P 6




I :] 1 1 1 1 1 1 1 1 1
FIGUR:, P 1 )
SHOWING RESULTS OF SAMPLES INVESTIGATED
SERTES STAGE FORMATION OR NO. OF PRODUCTTIVE PALYNOMORPHS
UNIT SAMPLES SAMPLES PRESENT
MIDDLE '
DEVONIAN Eifelian
Battery Point 13 Y Spores
?Lake Branch 18 NIL NIL
Emsian York River 65 2% Spores, Acritarchs,
Chitinozoans, Sco-
lecodonts
York Lake 5 2 Spores, Acritarchs,
Chitinozocans, Sco-
lecodonts
LOWER Grande-Greve 5 4 Spores, Acritarchs,
DEVONTAN : Chitinozoans, Sco-
Siegenian lecodonts
Cape Bon-Ami NIL
Gedinnian

® This figure includes the 6 productive samples from "West Square Forks Road"

of Assemblages' section).

(see 'Description

"92
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GRANDE GREVE FORMATION

Icmér part contains black carbonised spores and a single carbonised

scolecodont.
Upper part (2 sambles) contains:

Trilete Spore’s: ‘
Apicubatisponis sp., Apiculiretusispona sp., Apiculire-
tusispona plicata, Dibolisponites sp., Emphanisporites
rnotatus, Krnaeuselisponites gaspesiensis, Punctatisporites
sp., Retusotrniletes sp., Verwecosisporites sp.
Acritarchs:
Baltisphaeridium sp.,Cymatiosphaera sp., Multiplicisphaeri-
dium sp:, Veryhachium sp., V.sp.A V.sp. B, V. sp. C.
Chitinozoans:
2Angochitina sp.

Scolecodonts
Probable Age: Upper part of formation - Emsian?

YORK IAKE UNIT

Trilete Spores:
Apiculatisponis sp., Apleulirefusispora sp., A. minor, Dic-
tyotrniletes sp., Emphanisporites kota:tws, Punctatisporites sp., |
Stenozonotriletes sp. : -

Acritarchs: , o .
Baltisphaeridium sp., Cynatiosphaera sp., Mubiiplicisphaeri-
- diuwn sp., Veryhachiwn sp. A, V. sp. B, V. sp. C.
Chitinozoans:

?Angochitina sp.
Probable Age: Emsian

YORK RIVER FORMATION (Excluding 'West Saquare Forks Road!)

Trilete Spores:
Apicublatisporis sp., Aplculiretusispora sp., A, gaspiensis
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Anaplanispornites sp., Acinosporites sp., Awroraspora minuta,
Ancyrospona Loganid, ‘A. ancyrea, A. grandispinosa, CLLvoALs-
pora verrucata, Deltoidospora sp., Dictyotrnifetes sp., D.
subgranifen, DiboLispornites sp., D. echinaceus, D. eifelien-
s4i%, Emphanispornites notatus, E. annulatus, E. e&naticué,
Grandispona sp., Grandispora macrotuberculata, Granulatispo-
nites sp., Knaeubw/spgfz/i;tu gaspasiensis, Punctatisporites sp.,
Pustulatisporites sp., Stenozonotriletes sp., 7 Spinozonotri-
Retes sp., Vewweinetusispora multituberculata, Verrucosisporites
sp. '

Acritarchs: _
Baltisphaeridium sp., Cymatiosphaera sp., Lophosphaesidium
sp., Michnystridium sp., Veryhachium sp. A, V. sp. B, V. sp. C.

Chitinozoans:
?Angochitina sp.

Scolecodonts:
_ Probable age: Emsian

LAKE BRANCH FORMATTON
No palynomorphs found.

BATTERY POINT FORMATION

- Trilete Spores: o _
ApicuﬂaIXAponiA'sp., Apleulinetusispora sp., Anaplanisporites
sp., Acanthotriletes multisetus var. major, Ancyrospora Loganid
A. ancyrea, Awroraspora minuta, Dibolisporites sp., Dibolis-
porites cf. 1. echinaceus, Deltoidospora sp., Emphqnibﬁohiteé
notatus, Enigmophytospona simplex, Kraeuselisporites gaspesiensis

- Punctatisporites sp., Pustulatisporites sp., Reticulatispo-
nites sp., Retusotrifetes sp., R, sdmplex, Stenozonotriletes
sp.

_Probable age: Emsian (to early Eifelian?)

In the list given above, the assemblage for "West Square Forks Road" has
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not been included because of the uncertain stratigraphic position
of the section. It seems probable that the beds are York River
Formation although they are not campletely typical (personal
communication A.H, Sikander 1975). Thus, the assemblage found

is listed below:

Trilete Spores:
Acun thotrniletes multisetus, Apiculatisporis sp., Ancyrospora
Loganii, A. ancyhea, Apiculiretusispora sp., A. plicaia,
Calamospora sp., Deltoidospona sp., Dibolisporites sp.,
Dictyoiniletes sp., Emphaniéponizéb notatus, Granulatispori-
Zes sp., Grandispora? macrofuberculata, Punctatisporites Sp.,
Pustulatisponites sp., Retusotriletes sp., Rhabdosporites Langd,
? Spinozonoiniletes sp., Stenozonotriletes sp., Vewru-
cosisporites sp.

Acritarchs: »
Michrystrnidium sp., Veryhachium sp. C.

Scolecodont:

Probable age: Emsian? or Emsian (to early Eifelian?)?

5.1.3 Discussion of the Aséemblages

Any comparison of the assemblages in the respective formations
mst take into account the wide variation in the>numbers of productive '
samples; for example, the assemblage list for the York River Formation
was compiled from more than 20 productive samples, whereas that from
Battery Point from only 4, York Lake 2 and Grande Gréve 4. Thus, the
fact that more forms'occur in the York River Formation than any other rock
unit  (see figure P 2 ) is almost certainly partly the result of this
discrepancy, which can only be resolved by further sampling with possibly
less enphasis being placed on collecting from York River Formation.

In the following section, the results so far obtained are combared
with the information available from the Eastern Gaspé Peninsular.
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5.1.4 Comparison of Central Gaspé Assemblages with “hose from

Fastern Ga§pe Peninsula

The ages given for the respective formations shown on figures
P 1l and P 2 are partly based on the study of Devonian spores by McGregor
and Owens (1966) (8) and Mcdregor 1973 (9), these workers investigated the
palynology of the Devonian of the easterm-most tip of Gaspé Peninsula. No
palynological investigation has, however, previously been carried out on
" Devonian spores from the Central Gaspé area of this report, neither has
any systematic work been carried out on the acritarchs, chitinozoans and

.- scolecodonts from either central or eastern Gaspé. In the following

section general comparisons are made between these two localities:-

Cape Pon Ami Formation:

a) E. Gaspé Few spore genera recorded
Age: Upper Gedinnian
b) Central Gaspé No samples available

Grande Gréve Formation:

a) E. Gaspé Assemblage more diverse than Cape
Bon Ami, but few forms in comparison
to younger formaticns.

~ Age: Siegenian, although upper most
part of formation Emsian

b) Central Gaspé Spores carbonised in lowef part.

In upper part spores relatively
rare in the 2 productive samples.
Age: Lower part not determinable.
Upper part: The presence of Apicu-
Lirnetusispora plicata and Kraeuse-
Lispornites gaspesiensis favour an
Emsian age.

York Lake Unit: |

a) E. Gaspé Unit not recognised.




b) Central Gaspé

York River Formation:

a) E. Gaspé

b) Central Gaspé
" (excluding "West

Square Forks Road")

Lake Branch Formation:

a) E. Gaspé
b) Central Gaspé

Battery Point Formation:

a) E. Gaspé

b) Central Gaspé

5.1.5 "Conclusions

32.

Few diagnostic forms, but presence
of Apiculiretusisporna minor favours
an Emsian age.

A very varied assemblage of Emsian
age.

Similar to that of E., Gaspé, except
in upper part occur occasional spe-
cimens of Ancyirospora.

Age: Emsian.

Formation not recognised
No identifisble palynomorphs.

Tower part in general similar to
York River snd of Emsian age.
Upper part characterized by large
forms, especially Ancyrospoia.
Age: Emsian to early Eifelian.
Spores in any significant numbers
found in only onr sample towards
the top of the formation and like
E. Gaspé contains a number of"
Ancyrospona.

Age: Upper part of formation
Emsian to early Eifelian.

In general there are many ~imilarities between the assemblages

found in the Central Gaspé and the Eastern Gas@é areas. The most signi-~

ficant discrepancy appears to be that of the "West Sguare Forks Road" sec-

tion, which on lithostratigraphic criteria has been tentatively included in
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the York River Formation. However, the assemblage of palynomorphs found
in the samples shows cerﬁain similarities to that recorded by McGregor and
Owens (8) and McGregor (9) from the upper part of the Battery Point Forma-
tion i.e. the frequent occurrence of Ancyrospora. However, Ancyrospora
also occurs occasionally in the upper part of York River Formation in the
Central Gaspé area, although it is apparently absent from this formation
in Eastern Gaspé. The presence of acritarchs and scolecodonts in a few

of the samples from '"West Square Forks Road" indicates marine influence and
similar forms also occur in the York River Formation. No marine palynomorphs
were found however in the 4 fossiliferous samples from the Battery Point
Formation.

5.2 ORGANIC MATTER

The proportion of organic matter contained in the samples is low
to very low in two thirds of the samples processed, in the remaining one
third, the proportion is normal with the exception of 5 samples,'where it
is high. Approximate visual estimates of the various constituents in the

~palynological residues, previous to any filtration or oxidation treatment,
are given on figures 1-13. The important constituents in most samples

are brown amorphous organic fragments, black angular fragments - in some
cases probably of organic origin = and fiﬁely dispersed organic debris.
Vegetal tissue and sapropel, if present, occur.only in relatively low
proportions as also do palynomorphs. Trilete spores occur in Grande-Gréve,
York Lake, York River and Battery Point rock units whereas marine palyno—
morphs occur in occasional samples in Grande-Gréve, York Lake and York River
units.

In general, the degree of carbonisation throughout the ared is A
either advanced (divicion c), or intermediate between advanced and high
(division c/d), to high (d) (see Plate P7, figures 1 to 3). The estimated
values for each sémple are g;ven on figures 1-13 also a summary of the
carbonisation for each section investigated is given on a sketch map (see
fig. R1). The principle exception to the generalisation glven above, is
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found in the "Cascapedia River Lake Branch" sections no. 3 and no. 2

~ (lower part), which lithostratigraphically represents the Cape Bon Ami,
"Grande-Gréve, York Lake and lower York River units. No samples were

available for study from Cape Bon Ami Formation, but in three samples
from the lower part of Grande-Gréve the degree of carbonisation is high

~ to carbonised (division d/e) (see Plate P8, figures 1 and 2). This re-

latively higher carbonisation is almost certainly due to the volcanic

_activity which took place throughout the time that much of the lower part

of the formation was deposited in this area, as in contrast, samples from
the overlying younger bads of the upper part of Grande-Gréve, in York
Lake and the lower part of York River, are only slightly altered, being
mature (or division b) (see Plate P8, figure 3 and Plate P9, figure 1).
The fact that carbonisation is only slight in the upper Grande-Gréve
Formation, York Lake unit and the lower part of York River Formation is .
apparently because this "Cascapedia River Lake Branch" locality has been
relatively unaffected by the regional metamorphism which has influenced
the remainder of the Central Gaspé area investigated in this report.

The hydrocarbon potential of the samples is generally very low
in view of the low proportion of organic matter in the sediments investi-
gated. However, those samples containing a normal proportion of organic
matter suggest a low gas potential throughout most of the Central Gaspé
area studied, with the exception of the "Cascapedia River Lake Rranch"
sections 2 and 3. Here the estimate for the upper part'of Grandé—Gréve,
York Lake and the lower part .of York River is for a 1ow gas or low con—
densate potential, although should many of the brown amorphous fragments
be of algal origin, as suggested by the evidence from reflectance studies,
the estimate may also include a low oil potential (see also section con-
cerning Reflectance and Plate P9, figure 2).




Fig. P3 -~ PALYNOLOGY:

LIST OF SAMPLES STUDIED
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SECTION TiRS No. . H.R.N. Reference
North Nouvelle River 6703  8-26-50B
" " " 6704 8-26-53B
" " " 6706 8-26-56C
South Nouvelle River 6572 7-16-1
" " " 6573 7-16-1C
" " " 6575 7-16-2C
noooom " 6579 7-16-4C
" " " 6580 .7-16-4E
" " " 6583 - 7-16=4L
moooo " 6584 7-16-4M
" E " 6585 7-16~4N
" " " 6586 7-16-4P
West‘Square A .
Forks Road 6563 6-19-60D
" " 6562 6-19-60C °
mooowm 6560 6-19-59C
mooon 6558 . 6-19-58
wooon 6557 6-19~57D
weoom 6568 6-19-55E
oo 6551 6-19-55
m.ooow 6552 6-19-55B
" " 6559 6-19-58C
" " 6555

6-19-57B
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Fig. P3 - PALYNOLOGY: LIST OF SAMPIES STUDIED (Cont'd)

SECTION TRS. No. #.R.N. Reference

Casﬁaéedia River

Lake Branch

Detailed section 6638 7-2-62-28
" i 6637 7-8-62-27
" " 6635 7-8~62-24
" " 6633 7-8-62~22
" " 6632 7-8-62-21
" " 6630 7-8-62-19
" " 6629 7~-8-62-18
" n 6628 7-8-62-17
" " 6626 7-8-62~15
" " 6625 7-8-62~14
. " 6624 7-8-62-13
" " 6623 7-8-62-12
" " 6622 7-8-62-11
" " 6621 7-8-62-104
" " 6619 7-8-62-9
" " 6618 7-8-62-8
" " 6617 7-8-62-7
" " 6612

: 7“8f62~B
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Fig. P3 - PALYNOLOGY: LIST OF SAMPLES STUDIED (Cont'd)

SECTION IHRS No. fd.R .N. Reference
Cascapedia River
Lake Branch 6543 6-19-50
" " 6544 6-19-51
" " 6546 6-19~53
" " 6547 6-19-53B
" " 6548 6-19-54
" " 6549 6=19-54A
" " 6650 6~19-54C
" " 6567 6~19-65A
" " 6643 7-8-65C
" " 6644 7-13-558
e 6653 ' 7-8-67C
" " 6610 7-8~60-A3
" " 6611 - 7-8-60-A4
" " 1 6609 7-8-60-A1
mooon 6656 7-8-60-1
" " 6650 7-8-62E
" " 6648 /~8-62B
oo 6639 7-8-634A
" " 6642  7-8-64-1
" " 6658 7-8-64C
" " 6651 7-8-64
" " 6654 7-13-51
" " 8069 7-13-51B
. . 8068 7-13-50A
Go A Shore Brook 6700 7-2-50
e " - 6701 7-2-54
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Fig. P3 - PALYNOLOGY: LIST OF SAMPLES STUDIED (Cont;d)'

SECTION

LIRS ilo. _H.R.ii. Reference
Cascapedia River '
Salmon Branch 6660 6-27-51
" " 6661 6-27-52
" " 6662 6-27-53
" " 6664 6-27-54B
" " 6666 6-27-57
" " 6670 6-13-1028
" " 8071 6-28-103
Brandy Brook North 6719 7—-4-15
" " " 6721 . 7-4-17
v " 6691 6-13-23-2
" " " 6692 6-13-24
" " " 6687 6-12-584
S " 6685 6-12-55
" " " 6684 6-12-544
Brandy Brook 6676 6-11-58D
" " 6672 6-11-50
Square Forks Road :
Lake Josue Road 6537 6-17-30
" " 6540 6-17-53B
" " 6539 ° 6-17-52
" " 6528 6-15-25 .
" " 6529 6-15-25-1
" " 6533 - 6-15-52
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Fig. P3 - PALYNOLOGY: LIST OF SAMPLES STUDIED (Cont'd)

* SECTION INRS  To. M.R.K. Reference
Marcil;Brook West 6606 8-29-123
L " " 6598 8-29-114
L " " 6597 8-09-113B
L " " 6594 8-29-111 -
" " " 6593 §-29-110
" " L 6591 8-29-104
Transgaspesiah- Road 6693 6-12-14
"o L " 6694 6-12-15
e L " 6695 6-12-15A
" o " 6696 6-12-16A
" mo o 6697 6-12-16B
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6. PETROGRAPHY AND REFLECTOMETRY
OF ORGANHIC HMATTER

6.1  TNTRODUCTION

For this project, an investigation of the organic matter in

~polished sections was undertaken utilising the technique of reflected light'.

microscopy. The aims are: firstly to complement the data obtained by

the observation of organic matter in transmitted light microscopy (paly-
hology), in that it may not be possible to determine the nature of contained
opaque substances by palynological methods; and secondly, to measure the
reflectance of vitrinite so that the degree of metamorphism reached by |

the sediments may be estimated.

Most of the 46 polished sections were prepared from the organic
residue obtained from palynological preparations (hydrofluoric acid treatment
followed by heavy liquid separation); a few of the preparations were made
frcem the erushed rock sample.

The samples selected for analysis.werg_those rich in organic

matter, thus in some sections,more samples have beén'analysed than in
" others. '

6.2 PETROGRAPHY OF ORGANIC MATTER

In the palynological investigation of the organic matter, it
was noted that many samples contain brown amorphous particles and black
angular fragments.. This material was further studied by reflected light

microscopy ard the following results obtained.

On the basis of the relative abundance of constituents, three
facies or organic petrographic associations may be recognised.
- A "facies" = vitrinite, semi-fusinite, fusinite (coal macerals)
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B "facies" .= exinite, vitrinite, semi~fusinite

—~ C "facies" .= vitrinite, semi-fusinite, fusinite, spherolite.

N.B. The organic facies found in the Grande Gréve carbonates (advanced
bitumen, debris of primitive organisms, richness in sapropel) is
different from the organic facles found in sandstone units, although
unfortunately only one Grande Gréve sample was available for study
(INRS No. 6654).

In the A "facies", typical fusinite (high reflectance) is rare
(< 10%). Vitrinite is relatively abundant (30 to 50%) however the particles
of’ semi-fusinite are not always easy to distinguish from the structured
vitrinite. The absence of exinite, with the exeption of a few spores, is
a characteristic feature. This "facies" is the most common throughout the
whole region studied.

In the B "facies", unlike the A "facies" described above, the
presence of exinite, which is characterised by a dark grey colour and
by a low reflectance value, is very common. This exinite is composed
mainly of sporinite and also resinite and alginite. In organic matter
petrographic nomenclature (1.6), the term alginite by definition includes
all organic non calcareous algae,which are the main constituents of-
bogheads. In the samples studied, the algihite particles have generally
rounded forms and show biological structure of a cellular or laminar type

‘sometimes emphasised by mineral inclusions. (P1l. R3, Fig..10 to 13).

The substance of which alginite is composed, seems to be quite
robust because the particles, which are brown under transmitted light;

-easily withstand polishing. The exact nature of the algaéhas yvet to be

determined and more detailed work would be of considerable interest.

The B "facies" composed of alginiﬁe is very localised; in fact,
it has been encountered at only one scratigraphic level (between 11200' and
12000') in the "Cascapedia River Lake Branch" section. This level which is
rich in organic matter (average organic carbon content of.26%) has been -
sampled in detail.
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It is interesting to rote the similarity between our alginite
B "facies" and the organic substances which are found in the sandstone
units of the Eastern Gaspé region (Gaspé région) in that the latter
are equally rich in alginite. The occurrence of these organic constituents
is of interest because it is lknown that these exinite materials (substances
rich in volatile matter) are potential sources of hydrocarbon. | '

The C "facies" is of secondary importance, and in many respects
it is similar to the A "facies", except that it contains spherolites (1.6).

Even if it is quite probable that these spherolites are vegetal
vorganisms, it is very difficult to determine their exact nature. They are,
however, not very abundant and have only been found in the "Brandy '

Brook North" and "Cascapedia River Salmon Branch' sections.

In all the samples studied, pyrite is zbsent or relatively rare
which suggests an aerogic environment of deposition.

In conclusion, the organic pefrographic study suggests that the
majority of organic particles are coaly.

In general, it would appear that the organic matter of the
Gaspe sandstones is derived from vegetal detritus. However, the localized
presence of algae suggests a littoral facies and the influence of
marine conditions is confirmed by the presence of marine palynomorphs.

6.3 REFLECTOMETRY AND DIAGENETIC INTERPRETATION

Cn each polished secticn studied, 30 to 50 reflectance measure-
ments were made and these results have been plotted on histograms (see
fig. 1 to 13).
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The dispersion of the points plotted is quite large, but this

_is a characteristic feature of dispersed organic matter as one is investigating

”organic fragments isolated from their general petrographic context.

In this investigation, only the reflectance of vitrinite was
studied ard not that of the other organic constituents. In general, par-
ticles which have.a high reflectance have been interpreted as being fusi-
“nite or autochthonous semi-fusinite. This interpretation takes into account
the age of the sections studied (Devonian) as one is unlikely to find
reworked organic matter derived from the higher plants at this stratigra-
phic level.

The histograms are generally unimodal or they présent an insi-
gnificant polymodalism due to the number of measurements. In such cases,
the arithmetic mean of the reflectance values is representative of the
diagenetic stage reached by the sediment.

6.3.1 Variation of reflectance and interpretation

The results of the reflectance measurements are compiled and
listed on fig. Rl, and from these results the following observations may
be made: » '

a) In those formations where the lithology is mainly of sandstone,
(Gaspe sandstone), there is no direct correlation between the va-
riations in reflectancé values and the respective stratigraphic posi-
tion of the sample. The main exception to this generalisation, is
a single sample (9-13-51B, INRS 6654) in the lower part of Grande Grave
Formation which was considerably more altered than the samples from '
younger units, although, i1t should be pointed out that the bed from
which this sample was taken is stratigraphically close to the vol-

. canics in the Grande Gréve Formation.

b) Reflectance studies show a clear geographic variation with the
' increase of gradient being fram North-West to South-Fast.
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In general, the diagenetic pfocess of coalification'may be of two
types:

i) Diagenesis as a result of debth of burial. The resulting geo-
thermal gradient is directly related to increasing depth.

ii) Diagenesis resulting from thermal effects which is shown by an
abnormal geothermal gradient whose axis can be of any direction
with resﬁect to geological tectonic structures.

In the region studied, the rapid lateral variation of reflec—
tance within a single lithostratigraphic unit cannot be explained simply
by depth of burial. Indeed, the correlation of reflectance versus tempe-
rature, after corrections are made for the time factor (Cornelius curve .4)
would suggest that with a normal thermal gradient the depth of burial
could vary by a factor of approximately 9000' (within a distance of appro-
ximately 20 miles): this however is unlikely in a region which has been
influenced by tectonic deformation.

On the other hand, the geographic gradient of reflectance,
independant of geological tectonic structures, is another argument in
favour of abnormal diagenetic processus.

6.3.2 Influence of the voleanic rocks

Voleanic rocks are abundant in the succession, but they are
relatively thin. It is known (3) that such volcanic bodies have a local
metamorphic influence on the underlying beds. Unfortunately, almost all
of the samples studied are located more than 50' from the volcanics, the
only samples close to the volcanics was from the Grande—Gréve For-
mation (7-13-51B, INRS 6654); its reflectance is very high (2.28%) with
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respect to the other values in the section, but the interpretation of the
high value is ambiguous since as we have already mentioned (p. 43) it may
be due either to volcanic metamorphism or to its stratigraphic positionf

A study of the volecanic influence on the nature of the organic
matter would be very interesting although detailed sampling would be re-
quired.

6.3.3 Diagenesis and hydrocarbons

The reflectance of vitrinite permits one to estimate if the
diagenetic.stage of the rock is favourable for the generation or conser-

vation of hydrocarbons.

According to most workers (2-10-11) the diagenetic zone for oil
is located at reflectance values of .5 to 1.35%. The zone for wet gas is
at values between 1.35 to 2.00% while that for dry gas is between 2 and
2.5 to 3.0%.

In most of the region studied, the reflectance value is between
1.0 and 1.6% (wet gas dia-enetic zone) and reaches even 2.0% (dry gas
diagenetic zone) towards the South East portion (section: "Caron Brook").
On the contrary in the West, in the "Cascapedia Rivef Iake Branch" section
the lower sandstone series is in the diagenetic zone where oil might be

found.

It is perhaps significant that no seepages of o0il occur at the
surface in this region,. possibly because the carbonisation is too high;
however in the same geological formation situated further east (sandstones
of Tassern Gaspé) there are a number of oil seepages but the degree of
carbonisation is significantly less.
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Fig. R2 — REFLECTOMETRY: LIST OF SAMPLES STUDIED

u7.

R.P. (%)

SEOTION DES Wo. | pinince | tiaue | dcviacion
mean

North Nouvelle River 6702 {8-26-50A 1.10 11
" " " 6704 8-26-53B 1.14 .22
" " " 6706 8-26-56C 1.56 .14

South Nouvelle River 6580 7—16—4E 1.04 .10
mooooom " 6583 7-16-4L 1.26 .11
" " " 6584 7-16-4M 1.13 .15

West Square Forks

Road 6563 6-19-60D . 1.26 .07
" " 6562 6-19-60C 1.35 .13
" " 6560 6-19-59C - -

" " - 6557 6-19-57D 1.37 .09 .
" " 6558 6-19-58 '1.06 .13

Cascapedia River

Lake Branch - )

Detailed section 6635 7-8-62~24 .84 .21
" " 6633 7-8-62-22 .68 .07
"o " 6630 7-8-62-19 .88 .22
" ! 6628 7-8-62-17 .70 .08
" " 6626 7-8-62-15 .66 .08
4 " 6624 7-8-62-13 .81 .09
" " 6622 - 7-8-62-11 .74 .09
" 6619 7-8-62-9 .68 .09
" " 6617 7-8-62-7 .69 .10
" " 6612 7-8-62-B .74 .07
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Fig. R2 - REFLECTOMETRY:

LIST OF SAMPLES STUDIED (Cont'd)

| |32 (@ o
SECTION TS M. | [irtinse | thave | devistion
e
Cascapedia River
Lake Branch 1 6567 6-19-65A 1.34 .13
. ) | 6653 7-8-67C .90 .10
v " | 6650 7-8-62E .78 .11
" " | 648 7-8-62B .78 .13
! . 1 6639 7-8-634 .61 .13
)y " 6642 | 7-8-64-1 .73 .16
. " 6654 | 7-13-51 2.28 .42
Cascapedia River
Salmon Branch 6662 6-27-53 1.37 .11
! " 6664 | 6-27-54B 1.58 .18
" ! 6670 6-13-1028 '1.04 .14
" " 8071 6-28-103 1.23 .37
Brandy Brook North 6687 6~12-58A 1.50 15 .
T T eess 6-12-55 .66 .12
Brandy Brook | 6672 6-11-50 1.09 .12
Square Forks Road ! ' ‘ ' :
Lake Josue Road i 6528 6-15-25 1.08 11
N T 6s29 6-15-25-1 1.58 T
Marcil Brook West | . gng 8-19-123 1.24 ".16
T 1 esoe 8-29-114 1.51 .17
" ) TN 6s97 8-29-113B 1.41 11
) " " l 6594 §-29-111 1.51 12
D " 6593 8-29-110 1.56 .14
! i "’ | 6591 8-29-104 1.53 .14




Fig. R2 - REFLECTOMETRY: LIST OF SAMPLES STUDIED (Cont'd)

4.

A.P. (%)
e < M.R.N. Arithme- Standard
- SECTION RS Ho. Reference |tique deviation
mean
Caron Brook- 6709 7-17-103 2.16 .20
" Y 6712 7-17-105 2.35 .21
" " 6714 7-17-109 2.13 .21
! ! 6716 7-17-116 2.15 .24
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7. CONCLUSIOWNS

The 1nvest1gat10n carrled out produced :Lnter'estlno results in

'mlneralogy, palynostratlgraphy, the maturatlon of organic matter and the

petroleum potential.

The clay fraction was found to be composed of illite and
chlorite with some shows of mixed layers illite-smectite, kaolinite and
one corrensite. The Battery Point is differentiated from the York River

. Formation and the Lake Branch Formation by its mineral composition ard

the 111ite crystallinities. Geographically one cannot establish any
gradient in the measured parameters.

- The palynological study suggests that the assemblages'are of
lower Devonian age, although the upper part of the Battery Point Formation

>_ may be middle Devonian. The York River, York Lake units and the upper

part of Gfande—GrévevFormation are probably Emsian in age whereas the _
lower part of Grande-Gréve Formation is probably upper Siegenian. In ge-
neral, the palynological assemblages of Central Gasp?, described in this

report, are similar to those described by McGregor (8) from Eastern Gaspé.

The organic matter content of the sediments studied is rather
low; it is mostly vegetal in mature (ligneous debris, vegetal tissue and
spores), although a few marine organisms have been recorded (chitinozoans,
acritarchs and scolecodonts) in the Grande-Gréve Formation and in the
York River and York Lake units. It is interesting to note that algal

- organisms .occur at one horizon in the western part of the region.

The results from the reflectance studies indicate a gradient
of diagenesis progressing from West to East, the degree of carbonisation
being higher in the latter. This is generally confirmed by the palyno-
logical carbonisation studies. As far as illite crystallinity is concer-
ned, the results do not vary much geographically although like the paiy—

"~ nology and reflectance results they indicate that the series studied has

reached an average to advanced maturation (wet gas or gas diagenetic zone).
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Although the existencs of a number of localised .horizons
containing exinic matter may indicate an oii'poteﬁﬁial (only.one such
horizon was in fact found), for the area as a whole, the vegetal nature
of the organic matter, its relatively low proportion, together with the
degree of maturation, suggests a favourable environment for only a low

" wet gas or gas potential.
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PLATES ITILUSTRATING
PALYNOMORPHS & ORGANIC MATTER

(Transmitted light)
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LEGEND PLATE Pl

Photomicrographs illustrating selected palynomorphs

1
3.
4.
5. - 6.
7.
8.
9.

DelLtoidospora sp. (x 500)
Punctatisporites spl (x 500)
Knaewselispornites gaspesiensis (x 500)
CLivosispora vervuweata (x 500)

cf. Clivosispora verrueata (x 500)

Unidentified (x 500)

? Anaplanisporites sp. (x 500)
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LEGEND PLATE P2

Photomicrographs illustrating selected palinomorphs

N

0 o AN UT I W

Retusotriletes sp. (x 500)

? Stenozonotriletoes sp. (x 500)
? CLivosisporna sp. -(x 500)
Dibolisporites sp. (x 500)
Acanthotniletes sp. (x 500)‘

? Spinozonoiniletes sp. (x 250)

Dibokisponites sp. (x 500)
Unidentified (x 500).

Ancyrospora ancyrea (x 500)
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LEGEND PLATE P3

Photomicrographs illustrating selected ralynomorpns

v o N O U =W -

!
n

Emphanisporites notatus (% 500)
Emphanisporites cf. E. rotatus (x 250)
Emphanisporites annulatus (x 500) -

Emphanisporites evaticws (x 500)

Anaplanisporites sp. (x 500)

Apleulatisporis sp. (x 500)
Apiculatisporis. sp. (x 500)
Dibolisponites sp. (x 500)
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LEGEND PLATE P4

Photomicrographs illustrating selected palynomorpns

Unidentified (x 500)
Apiculatisporis sp. ( x 500)
Awroraspora minuta (x 500)
Unidentified (x 500)
Reticwlatisporites sp. (x 500)
Rhabdosporites Langii (x 500)
Unidentified (x 500)
Unidentified (x 500)

Ancyrospora aicyrea (x 503)
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LEGEND PLATE P5

Photomicrographs illustrating selected palynomorphs

Dictyotrniletes (x 500)
Unidentified (x 500)

? Ang&chiiina sp. (x 250)

Ul w no Land
|
K=

Scolecodont (x 250)

59~
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LEGEND PLAIE PO

Photomicrographs illustrating selected palynomorphs

(o NN | = W n [ ond

Michnystridium sp. (x 500)

. Mw&tép&icbsphae;aidﬁun sp. {x 500)

Cymatiosphaera sp. (x 500)

Veryhachium so. A (x 500)

Verywhachium sp. B (x 500)

Veryhachium so. € (x 500)
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LEGEND PLATE Rl

Polished sections photomicrograbh's of organic matter under reflected light.

J1-

Assemblage of particles: Vitrinite (V). Fusinite (F). Minerali
grains (M). Natural light, magnification 200 X. INRS No. 6594
(8.29.111). Formation: York River. Section: "Marcil Brook West".

Assemblage of particles: Vitrinite (V). Structured vitrinite (VS).
Fusinite (F). Natural light, magnification 200 X. INRS No. 6563
(6.18.600). Formation: York River. Section: "Square Forks Road".

Particles of Vitrinite (V), semi-fusinite (S.F.), fusinite (F).
Natural light, magnification 600 X. INRS No. 6606 (8.29.123).
Formation: York River. Section: '"Marcil Brook West'.

Particles of Vitrinite (V), fusinite (F). Natural light, magnifi-
cation 600 X. INRS No. 6591 (8.29.104).. Formation: York River.
Section: '"Marcil Brook West'.




LEGENDE PLATE R2

Polished sectlon photomicrographs of organic matter under relfected light.

5

Large particle of vitrinite (V). Natural Light, magnification 600 X.
INRS No. 6672 (6.11.50). Formation: York River. Section: "Brandy
Brook".

Particle of vitrinite with alteration aureole. Natural light, magni-
fication 600 X. INRS No. 6640 (7.8.62B). Formation: York River.
Section: "Cascapedia River Lake Branch".

Cellular structured particles of vitrinite (V) and semi-fusinite (S.F.).
Natural light, magnification 200 X. INRS No. 6567 (6.19.654). Forma-
tion: BRattery Point. Section: "Sguare Forks Road".

Detail of a vegetal cellular structured particle of semi-fusinite (S.F.).
Natural light, magnification 600 X. INRS No. 6580 (7.16.HE). Forma-
tion: York River. Section: "South Nouvelle River".

Particle of semi-fusinite (S.F.), crushed cells. INRS No. 6630
(7.8.62.19). Formation: York River. Section: "Cascapedia River
Lake Branch'.
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LEGEND PLATE R3

Polished sections photomicrograﬁhs of organic matter under refllected light.

10- Alginite particle (A) containing fine mineral crystals. Natural
light, magnification 600 X. INRS No. 6642 (7.8.644). Formation:
York Lake. Section: "Cascapedia River Iake Branch".

11-

12—

13-

14~

Detail of a cellular structured particle of alginite (A), with

mineral powders.

- (7.8.644).

Branch".

Formation:

York Lake.

Laminar structured alginite (A).
INRS No. 6648 (7.8.62B). Formation: York River. Section "Cascapedia
River Lake Branch". '

Natural light, magnification 600 X. INRS No. 6642

Section: "Cascapedia River Lake

Natural light, magnification 600 X.

Folded cellular structured alginite particle (A) with powdered minerals

" (M). Natural light, magnification 600 X. INRS No. 6648 (7.8.62B).

Formation: York River. Section "Cascapedia River Lake Branch'.

Spherolite (S). Natural light, magnification 600 X. INRS No. 6885.

Formation:

York River.

Section:

"Brandy Brook™".
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T o 1 = x ' ILLITE | CHLORITE|[CHLORITE|CHLOR.
e - 2 M % -1G M 2 003~
) coure % B A— _ 2“¥Zémﬁnﬁ /U 'LLTE 1 00z~ [o02 .~ O?j//’ iy
3 . = ¥ E 5 gm&§ woo u 5 g B CRYS. ~C0l ~ 00l 003 | H.LITE
.~ SECTION i R U BT T B il U B I BT 20
I L. - ! & |hTap o E - Ny 8 |z« = - T
: o & < JZhA a4 o = T ‘ 4T < o y (24 2-13,{ CeMlz-164 Capmir-tgmcaMipas g caf ey
;’ ividee Nodvelle
L dord
6706 8-26-t6c  LY.R. |60 | MO Do~ T.] 60 | 40 u.- Fel{0.46]0.36 0,49 0.441,9011.62]2.25! 2.21| 0.6]0.65
o NTh NI
§L{:l_vi.ére Nouvelle
{Sud
@26570 T-15-4 B.P.} 0S5 | 35 Ca.- Dol GO | 40 Ua. - Qu, 10.62{0.39 0.5( 0.341.93]2.10{0.87]1.18 1.631. 95
: | P, el
{6573 7-16-1c L.8.]70 | 30 : Fel.- | 60 | ho . e Pel0UA5) 5050 023G 0,331 87 (2,024 35 4o w0l Lo
W, -
16576 1-16-1 YR, [ hs |85 Fel.- | 4o | 60 Y- Fel{0.47]0.26] 0,379 0.5G3.01]3.26{1.42] 1.8¢] 3.5:42.55
\: “ . . DO. e
Route Square
Forks Ouest
56563 1-6-19-60d | Y.R. | 60 | 40 60 | 40 .- Fell0,52]0.33 0.3 0.4G1.17{1.32]2.52 2,780 0.5:0.61
26562 1-6~19-60c | Y.R. | 55 | 40 05 55 | 45 "o M 10.62]0.37/ 0.49 0.441.03]0.86) L.21} 2.201 0.840.58
1-6-19-60b | Y.R. | 50 | 45 05 50 | 50 " " 0.52]0.33]0.29 0.441.91]2.05}3.78 2.2¢l 1.041.05
1-6-19-59% | Y.R. | 55 | 45 55 | U5 "M 10.39]0.29 0.3d 0.431.5012.80f{2.00] 2.3 1,191, 71
1-6-19-57d | Y.R. | 60 , 35 05 60 | 40 " " 10.57]0.33) 0,39 0.472.00|1.93| 2,53 2.4 0.762.87
1~6-18-57c { Y.R. | 60 | 35 05 60 | 4o "M 10.55(0.33] 0.2 0,601 TH 2. 1612.700 2,25 0. 713,79
1-6-19-56b [ Y.R. [ 50 | 35 15 50 | 45 o5 {" " 10.42]0.33]0.2d 0.391.05] 1. 47 2. 30 2.6zt 0,72 0o
INRS Pétrole
3.4.75L.Dutsd
AN RS S SO S GO SR GHCOE: SN SN SRS S THS S USRI B 7‘2 CAPIUE S S S SN ~ ; S P P B SR




PROJET

“PROJECT

GASPE SANDSTONE"

0. .

CENTRAL GASPE
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CENTRAL GASPE

"GASPE SANDSTONE"
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PROJET "GASPE SANDSIONE" ~ CENIRAL GASPL
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75.

LIST OF SAMPLES STUDIED BY THE DIFFERENT TECHNIQUES

| A 3
sEoTION [l el g az |7 | 5| 8 Eﬁ
o= A o ] b ~

| North Nouvelle :
River 8-26-50a | 6702 X X
nooon " 8-26-50b | 6703 X
woomoow 8-26-53b | 6704 X1 X
Woowow 8-26-56c | 6706 | X X | X
South Nouvelle
River 7-15-4 6570 X
nmoounoom 7-16-1 6572 %
Woowom 7-16-1c | 6573 | X X
nonow 7-16-2¢ | 6575 %
moowmoom 7-16-4 6576 | X
noowom 7-16-kc - | 6579 x
oo 7-16-4e | 6580 X X £
EREE 7-16-41 | 6583 X X
L. 7-16-Um | 6584 X X
woonoow 7-16-In | 6585 | x
noonoou 7-16-Up 6566 X . X
West Square - . '
Forks Road | 6-19-60d | 6563 | X X X x
moowoowoom 6 9-60c | 6562 | X X X - X
moomoow mlg99.60b | 6561 | X X
woowoowoowigagsge | 6560 | X | X | X L
" u " v | 6-19-58 6558 - i X
("o o wiga9-57a | 6557 | X X X X-
moomoowmo m619-57 | 6556 | X X
moowoomo w6955 | 6568 X X
Woomom M 6-19-56b | 6554 | X £
woowoomoowl69.55 | 6551 | SO %
moomoomo owieagssy | 6552 | X X X




76.

LIST OF SAMPIES STUDIED BY THE DIFFERENT TECHNIQUES
' % 4 d Q e
SO MR, [CERS O AT & 8 <
Draetd Iveference [Ho. aldn | S 3 Al
¥ ¢) 0 ] ~ o £
ma | 5O 5 R S
Sa0 88| 3 i 8 &
b e 2R N2
West Square
Forks Road 6-19-58c | 6559
1 1 1 1 6—19—57b 6555
Cascapedia
River Iake
"~ | Branch
(detailed sec-
tion between :
11200' & 12060'17-8-62-28 | 6638
n 1" -n 1 7_8_62_27 6637 X X
moowoomow 47 8 6o ol | 6635 : X 1 X
" - n. 1 7_8_62_23 6634 X .
oo 47 8 6002 | 6633 X- |, - X X
om0 7 8 6007 | 6632 X "X
moomoowowo7.862-20 | 6631 X X
woommw g 8 62-19 | 6630 X | X | X
momoowoon 47 86518 | 6629 ' X
moomoomoomo7.8.62-17 | 6628 X X X
moomoowoowo7.8.62-16 | 6627 | X |
moowoown 9 8-62-15 | 6626 X X. X X
moomoowoowm o7 g 6ol | 6625 | X X . X
moomoomoomoi78-62-13 | 6624 | | x| X X
moomoowm 7.8 6012 | 6623 X
moomowm 7 8 62-11 | 6622 X X X X
moowoomom 7.8 62-10af 6621 X X
mowoowmm 7 86270 | 6620 X
woomoowmoon 7.8 60-9 ! 6619 X X X X
weenoonoon g7 _8-62-8 | 6618 X "X
moomoo o 7 8 607 16617 ' X X y
moomoowmm 7 8 606 | 6616 | X X
i . S —— ..,..' e mmea amt ws e iw Ve w e ew et e . wemt s e




7.
LIST OF SAMPLES STUDIED BY THE DIFFERENT. TECHNIQUES

K 4
ey “LR.I. THAS & @ 5 8
D veferenzoe filo, o | 53| . & O
»hsﬁ oz et =~ ,%
Cascapedia !
River Lake
i Branch
(detailed sec-
tion between
-11200'& 12000')} 7-8-62-4 6617 _
. " " " "ol 7-8-62-B| 6612 X . X
| Cascapedia
River Lake
Branch 6—19—50 6543 X .
1 1 1 1" 6_19_51 65}_“_1
" n n n 6_19_52 . 65]45 . X

moowmoowoon | g 1953 6546
i 1t " " 6-19-53b | 6547
moomoowoon g 9g.5) 6548 | X
moomoowom | 699-54a | 6549 |
monoowow | g 9954t 6550 X X : ‘

moomoomoon 69965 6567 o X
monoomoom A 99-6Up | 6566 X
L I A 6643 -
gl n n 1" 7_13_55b 66&“
nooon 1 u 7_8_67b. 6652
noomoomoow l7867c | 66531 X X B B
n n mooon o 7860 66”5 X
moomoowon |7 8 604 766“6 '

" noon "ol 7-8-60-A3 6610 X ' X
nooon 1 " 7-8-60-AlL 6611 X
mowoowoonmo 7.8 60-AY 6609 . X

jvoomoomo vl 7.860-11 6656 | X
gll 1 1 f 7__8_62e | 6650

f b

i r~,“—'
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SO

Caccapedia’
River Lake
Branch
(detailed sec-
tion between

11200'& lZOQO')
" 1 n "
n n' 1 n
1 i oo
" n n "
" 1 " "
" nooon "’
n 1 " n
Go A Shore
Brook
non
Cascapedia
River Salmon
Branch
1 n 1 "
" 1" " 1
qn ] 'n n
n 1 ] "
n n 1 i
n " 1 "
" 1 " "
Brandy Brook
North :
1 " 1
1 1 n
u 1 "

MRUN.

reforence (o,

7-8-62b
7-8-63a
7-8-64-1
7-8-6lc
7-8-614
7-13-51
7-13-51b
7-13-50a

7-2-30
7-2-5U

6-27-51
6-27-52
6-27-53
6-27-5U
6-27-54b
6-27-57
6-13-102b
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LIST OF -SAMPIES STUDIED BY THE DIFFERENT TECHNIQUES
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Brandy Brook
North 6-13-24 | 6692
noonoou 6-12-58a | 6687
noon o oon 6-12~55 | 6685
N n 6;12—5ua 6684
" |Brandy Brook |6-11-58d | 6675
n " 6-11-50 6672
'Square Forks |
Road, Lake '
Josue Road 6-17-30 | 6537
woomoomoon 163753 | 6548
L T A 6539 -
momoonow g s op . 6528
moomooww g 50571 6529
itom o "o} 6-15-52 6533
- Marcil Brook |
West 8-19-123 | 6606
I n 1" 8-29-120 | 6603
noonom 8-29-115 | 6599
noouwoon 8-29-114 | 6598
" n n 8-29-113b} 6597
| 8-29-112 | 6595
noowmom 8-29-111 | 6594
f 1" n 8_29—110 6593
T TR T 8-29-104 | 6591
{Caron Brook 7-17-101 | 6708
" m 7-17-103 | 6709
oo 7-17-104a| 6710

7-17-105 | 6712
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LIST OF SAMPLES STUDIED BY THE DIFFERENT TECHNIQUES
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Caron Brook 7-17-109 | 6714
tn 7-17-116 | 6716 | X X

Transgaspesian
Road 6-12-14 6693 X

weoomoomo v 61215 | 6694
fuom n 6-12-15a 6695
“In 1 " 6-;1_2-—16& 6696 X
nomoomo g0 16b| 6697 | X
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