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This brief palynological report deals with four wells drilled
on the Hecate Depression, a structural low on the continental shelf,
in the Queen Charlotte Sound area, between the south end of the Queen
Charlotte Islands and the north end of Vancouver Island. The ages
of the penetrated sections are defined and a biostratigraphic
-onation for the region based on palynological data is discussed.
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Introduction

This brief palynological report deals with four wells drilled on the
continental shelf, in the Queen Charlotte Sound area, between the south end
of the Queen Charlotte Islands and the north end of Vancouver Island (Fig. 1).
The purpose for the study was to define the age of the penetrated sections
and to investigate the possibility of establishing a biostratigraphic zona-
tion for the region based on palynological data.

To this end, four wells were selected, the Shell Anglo Murrelet L-15,
Shell Anglo Auklet G-41, Shell Anglo Harlequin D-86 and Shell Anglo Osprey
D-36. Basic data on each of the four wells is given on Figure 2 and in the
section on geology which follows. Figure 2 is a diagramatic representation
of the wells in vertical profile, although note that the horizontal distance
between wells is not to scale. The irregular line, running vertically beside
each well, is the generalized representation of the electric log. The depth
to sea floor is indicated as well as the average angle of sea-bottom slope
between wells. Also indicated is the top of a volcanic flow which is thought

to be essentially a time line. The average slope of the volcanic surface

between wells is indicated beneath the line.

Geology

These four wells are located in the Hecate Depression, a structural low
on the continental shelf, which lies between the Coast Mountains and the
Insular Mountains. Vancouver Island and the Queen Charlotte Islands are
exposed portions of the Insular Mountains. The Hecate Depression itself now
covered by the sea, and here called Queen Charlotti Sound’separates the north
end of Vancouver Island from the south end of the Queen Charlotte Islands.
Geologically the Hecate Depression appears to be a northward extension of,

and occupies a similar geological position as the Georgia Depression.
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It is not the purpose of this report to discuss the regional geology
or the stratigraphy of the area, but only to briefly present a summary of
the palynological conclusions. With this caveat in mind, the four wells
are briefly discussed below.

Shell Anglo Harlequin D-86

This well was located about 72 kilometres (45 miles) east of Cape St.
James, Queen Charlotte Islands (51°55'3.585"N; 129°58'12.353"W), British

Columbia. Spudding took place on 22 September 1968 and the well was plugged

and abandoned on 15 October 1968 at a total depth of 3241 metres (10,320 feet).

Drilling was from a floating platform in 140 metres (458 feet) of water.

Clastic sedimentary rocks were encountered from the surface to 3146
metres (10,320 feet) and volcanic rocks from there to total depth. A com-
paratively complete description of the penetrated sediments is given in Shell
Canada Limited (1969a) but in general sandstones dominate with lesser amounts
of siltstone and still less shale. Overlying the basal volcanics are some
152 metres (500 feet) of shale. Two conventional cores were taken, but as
they consisted of sand, were not suitable for palynological analysis. A
total of 184 sidewall cores were recovered, but these were tested to destruc-
tion by the operator. For additional technical information see Shell Canada
Limited (1969a).

Shell Anglo Murrelett L-15°

This well, drilled as the final teét in Shell's west coast exploratory
drilling program, lies about 32 kilometres (20 miles) east of Scudder Point,
Queen Charlotte Islands at 52°24'41.3"N; 130°47'38.0"W, British Columbia.
Spudding took place on 11 April 1969, the well was plugged and abandoned
on 4 May 1969 at a total depth of 2019 metres (9578 feet). Drilling was from

a floating platform in 111 metres (364 feet) of water.




Clastic sediments, largely sand, but also interbedded siltstones,

shales and lignites were encountered from surface to 2804 metres (9200 feet),
and interbedded volcanics and sands from 2804 metres (9200 feet) to total
depth. Unfortunately samples are missing from the interval 1190 to 2097
metres (3905-6881 feet), the explanation being that the "fine cuttings went
through shaker". No conventional cores were taken but three sidewall core
runs were made. However, these latter sidewall cores were tested to desctuc-
tion by the operator and were not available to me. For additional technical

information see Shell Canada Limited (1969b).

Shell Anglo Osprey D-36

This well was located approximately 97 kilometres (60 miles) northwest
of Cape Scott, Vancouver Island, or approximately 56 kilometres (35 miles)
southwest of the Shell Anglo Harlequin D-86 well. Depth of water is 59 metres
(192 feet). The well was spudded on 1 September 1968 and was plugged and
abandoned 16 September 1968 at a depth of 2530 metres (8302 feet).

Clastic sediments were encountered exclusively to a depth of 1871 metres
(6140 feet) and interbedded volcanics and sands from there to total depth.
Although sandstone is dominent, mudstone, siltstone and shale are abundant.
Coal and lignite are absent except for several thin coal seams interbédded
with the basalt at around 2347 metres (7700 feet); One conventionel 6 me;re
(20 feet) core plus three sidewall core runs were made. None of these cores
was available to me. For additional technical information see Shell Canada

Limited (1968a).




Shell Anglo Auklet G-41

This well was located approximately 132 kilometres (82 miles) south-

east of Sandspit, Queen Charlotte Islands and approximately 14 kilometres
(9 miles) east south east of the Shell Anglo Murrelet L-15 well. The loca-

tion is 52°20'16.119'"N, 130°36'32.772"W and located in water 170 metres

(556 feet) deep. Spudding took place 14 August 1968, the well was plugged
and abandoned 28 August 1968 at a total depth of 12,513 metres (7777 feet).

Clastic sediments, almost completely sand, made up the entire pene-
trated section although a few very minor mudstone, siltstone and shale beds

were encountered. Lignite or coal seams appear to be totally absent.

Weathered volcanic rocks were encountered at 11,391 metres (7080 feet) and
continued to total depth. No conventional cores were taken but three side-
wall core runs were made. However, these latter were tested to destruction

by the operator and were, like all other cores, not available to me. For

additional technical information see Shell Canada Limited (1968b).

PALYNOLOGY

Samgles

Because neither conventional nor sidewall cores were used, this entire
study is based on cuttings. Unfortunately, because of the unconsolidated
nature of the sediments, the rapid rate of bit penetration with subsequent
caving, the palynological result; from the samples tends to be somewhat
muddied.

In the preparation.of samples from these wells a laboratory technique
was employed which hopefully made the results more meaningful. Samples

were dry sieved through 10 and 70 mesh screens. The material retained on



the 10 mesh size was assumed to be mainly cave, that passing through both
the 10 and 70 mesh was considered to be largely drilling mud. Rock pass-
ing through the 10 mesh screen and retainéd on the 70 mesh was considered
to be a representative sample of the material being drilled by the bit.
Consequently, material that remained on the 10 mesh and passed through
the 70 mesh was discarded. The material remaining on the 70 mesh screen
was saved and macerated in-the conventional way. In addition, portions
of the residue were sieved through 20, 30 and 45 micron sieves and
separate slides made of each fraction. All counting was done, of course,
on the unsieved fractions.

Samples were collected down the wells at approxima@ely 30 metre (100
foot) intervals, although in all wells, intervals of varying length were
not, for various reasons, represented by samples. These are indicated on
Figure 2 by vertical black bars. Included within the intervals represented

by the black bars are lengthy intervals of palynologically barren samples.

Shell Anglo Murrelet L-15

60 samples examined, 54 useful

Shell Anglo Auklet G-41

64 samples examined, 15 useful

Shell Anglo Harlequin D-86

93 samples examined, 69 useful

Shell Anglo Osprey D-36

62 samples examined, 30 useful
Total Sampﬁes examined 277
Total samples useful 168

Total samples useful 61 per cent.
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Those samples defined as useful provided counts of 200 palynomorphs or

more, a figure considered minimum for statistical significance.

Results

A summary of results for each well are presented in appendices 1 through
4. The data from these have been combined in Figures 3-14 which follows the
bibliog?aphy.

The distribution of various taxa and combined groups of taxa were plotted
in various formats. However, as most of these plots produced nothing of
apparent consequence, only a few are reproduced here. They represent only
simple percentage frequency of selected taxa, as well as that of larger
taxonomic groups. Figures 3 to 7 illustrate, for each well, the relative
abundance of major taxonomic groups.Figures 8 and 9 illuétrate the ratio of
4 and 5 pored Alnus, Figure 10, the frequency of phytoplankton, while figures
11 to 14 are the relative frequency of selected genera. 'The latter figures
are not provided for the Auklet G-41 which had too few samples of a quality
sufficient to be useful. Becausé all the taxa are common Neogene forms, and

have been illustrated in numerous publications, I have decided against further

illustrations here.

Age

There is no doubt this is a Neogene sequence, a conclusion based mainly
on the modern appearance of the té&a, the presence of such families as compo-
sitae, Chenopodiaceae and Gramineae, and the total absence of characteristic

Paleogene forms. Palynological subdivision of the Tertiary is always difficult,

and perhaps is more so in this area where well-dated marine sequences are

absent and which could be used for correlation. It wasAhoped the merger of



foraminiferal and palynological data in this paper would enhance our
understanding, but the limited foraminiferal studies made on these wells
are not available at this time. In an attempt to establish a probable age
for this Sequence of rocks I have compared floras from Alaska (Wolfe and
others, 1966; Wolfe, 1966); from the Queen Charlotte Islands (Martin and
Rouse, 1966): from interior British Columbia (Piel, 1971) and from the
northwestern United States (leopold, 1969). However, our knowledge of
Miocene-Pliocene microfloras from the margin of the North Pacific Basin is
woefully inadequate and many suppositions are necessary.

As discussed earlier, this is undoubtedly a Neogene sequence, i.e. Miocene
and Pliocene, possibly including some Lower Pleistocene. There is no evidence
that Oligocene is present as largely indicated by the absence of such charac-
teristic forms as the ferm family Schizaceae and the near absence of Tiliaceae.
Furthermore, the sporadic appearance of the familchompositae indicates a
Neogene age as this is a family which does not make its appearance until the
latest Oligocene or earliest Miocene.

Unfortunately we do not have any clear idea as to what defines a Miocene-
Pliocene boundary, at least in palynological terms. Héwever, Wolfe and others
(1966) subdivided the south central Alaska Tertiary into three broad floral
groups, the Seldovian, the Homerian, and the Clamgulchian. Although the ages
‘assigned by Wolfe and others are highly uncertain the Seldovian would appear
to be Early to Middle Miocene with the possibility of some Oligocene at the
base. The Homerian is thought to be mostly or entirely Late Miocene, while
the Clamgulchian is at least partly Pliocene. As a result, on the basis of
- palynology, I would suggest that the sections represented in these wells
includes upper Seldovian, Homerian and Clamgulchian. Boundaries, - in

general terms, are a,opf-cx/mw("( -57 dasbed frnes op 5192, 5.

)



However, even though examination of th¢ distribution of frequency
curves shows exact age dating is not possible, another method of suggesting
age might be the use of Miocene-Pliocene mean temperature curves. These
curves were developed by a number of workers on a number of floras [mainly
using various megafossil groups, i.e. Brooks (1951); Darf (1955); Wolfe and
Hopkins (1967): Tanai and Huzioka (1967)]. Although analyses differ in
detail, the general picture indicated by most investigators is a warm peak
in late early or middle Miocene, followed by a general cooling into the
Pleistocene. The Early Miocene is considered to have been somewhat cooler
than the Middle Miocene.

If we look at the vegetative proportions with this concept in mind we
find, generally, the lowest proportion of Pihaceae{and highest proportion of
Taxodiaceae about two-thirds of the way down the respective wells. This
conceivably could represent the thermal maximum of the Middle Miocene.
Although this is a very tenuous observation, based on inadequate data, it is
possible the general increase of the Pinaceae and decrease of the Taxodiaceae
below this zone, could indicate the slightly cooler Early Miocene. The
gradual cooling from the Middle Miocene through the Pliocene to the Pleisto-
cene would then explain the steady uphole increase in the Pinaceae (mostly
pine, spruce and hemlock) and the ferns. During this same interval the
Taxadiaceae and the angiosperms show a decrease in abundance. For reasons
which I can not yet explain, the Murrelet L-15 well does not show these
trends. Interestingly enough the percentage of five-pored pollen is high
compared to four-pored.. in samples above 4000 feet (figs. 8, 9, ). The

significance of this is not clear.

/0
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Therefore, in broadly general trends, the relative proportions of the
gymnosperm families Taxodiaceae-Pinaceae, complement the interpretation
made by floral comparisons with Alaska, British Columbia and the nbrth—
west United States. Unfortunately other taxa neither support nor refute
this interpretation; they tend to remain neutral. Hence I hasten to
emphasize this is all very tenuous at the present time. At best, microfloral
comparisons can only be suggestive because the floras to which comparisons
are made, are themselves only tenuously dated. Furthermore, the interpreted
climatic changes are suspect, largely because the apparent change in floras
as revealed by percentages may be an artifact of method rather than indica-
tive of significant florél change.

All things considered, we can say only that the section penetrated by

these wells represents Miocene, Pliocene and possibly Pleistocene rocks.

Environment

Deposition would appear to have been on a continuously subsiding coastal
plain, apparently subsiding rapidly enough'to prevent accumulation of signifi-
cant quantities of organic deposits, such as peat. The intermittent and
always low frequency of phytoplankton (fig. 10) suggest deposition of, or
occasionally below, sea level. Subsidence was rapid, permitting the accumu-
lation of 3050 metres (10,000 feet) of clastic sediment during a period no
longer, or only slightly longer, than the Miocene-Pliocene. Assuming a 26
million year length for the Miocene-Pliocene, this is an accumulation of
about 0.3 metres (1 foot) every 2000 years.

The plants indicate a warm temperate climate for the Middle Miocene
ranging to perhaps temperate at the end of the Epoch. The presence of Nyssa,

Taxodium, Metosequoia, Alnus, Betula and other genera would indicate a com-

paratively damp climate with abundant rainfall. Temperatures below freezing

must have been absent or very rare.
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PRELIMINARY REPORT

PALYNOLOGICAL STUDY OF SHELL ANGLO HARLEQUIN D-86 WELL

W.S. Hopkins, Jr.
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Fig. 1.

.taken from Shell History Report (1969).

Index Map Showing Location of Shell Anglo Harlequin D-86
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INTRODUCTION AND GEOLOGY

This well, drilled by Shell Canada, was located about 72 kms (45
miles) east of Cape St.VJames, Queen Charlotte Islands (51°55'3,585"N;
129°58'12,353"W), British Columbia. Spudding took plaée on 22 September
1968 and the well was plugged and abandoned on 15 October 1968 at a
total depth of 3241 mcters (10,320 feet). Drilling was from a floating
platform in 140 meters (458 feet) of water.

Clastic sedimentary rocks were encountercd from surface to 3146
meters (10,320 feet); votcanic rocks from there to total depth. A
comparatively complete description of the penetrated sediments is given
in Shell Canada Limited (1968) but in general sandscones dominate with
lesser amounts of siltstone, and still less shale. Overlying the basal
volcanics arc some 152 meters (500 feet) of shale. Two cénventional
cores were taken, bust as they consisted of sand, were not suitable for
palynological analysis. A total of 184 sidewall cofes wére recovered,

but these were tested to destruction by the operator.
SAMPLES

As neither suitable conventional or sidewall cores were available

. entbrel, '
to me, this(éntlré study is based oz,cuttings. Because of the unconsolidated

A
nature of the sediments, the rapid rate of bit penetration, and
subsequent caving, the palynological results from the samples tends to
be somewhat muddied. TFuture wells studied in this program will be
processed utilizing dfy sieving techniques which tends to remove cave
material and dried drilling mud; therefore, results should be somewhat
more mecaningful. A total of 93 Samples were examined from 384 meters

(1260 fect) to total depth, spaced at approximately 30 meter (100 feet)

intervals. Although the bottom 91 meters (300 feet) of hole was in
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volcanic rocks, the shale recovery was good, probably representing

shale caving from immediately above the volcanics.
»

PALYNOLOGY

Generally speaking the quality of palynomorph preservation was
good in the upper pért of the well, but quality gradually decreased down
hole, mainly resulting from increased carbonization. In addition, many
forms, especially the saccate grains were crushed or folded. Therefore,
identification in many cases was questionable. Nevertheless, where
possible, identifiable taxa were recorded when possible. However,
compilation for range charts involved much lumping, the only method whidh
appeared to give meaniné@l results,
| With few excéptions the taxa were the same from top to bottom of
the hole, consecquently relative proportions had to be cmployed. Considering
the nature of the samples and the considerable reworking or recirculating
that must have occurred, results from individual samples are questionable.
However, examination of the stratigraphic distribution charts, show
that several broad trends are apparent, and these would appear to have
both age and environmental signifcance. ‘For example, there is a gradual
decrease in proportions (Fig., 3) of ferns, lycopods and bryophytes;
a decrease in the Binaceae was matched by an increase in the Taxodiaceae,
(Fig. 4), then a reversal in the bottom half of the hole. The angiosperms
(Fig. 7) showed a steaqjincrease,‘a pronounced decrease, then again'an
increase. Although the depositional environment may be partially
responsible for this variation, I think it more probable that most
of these changes are climatic. Consequently they may have value in age

dating, a discussion of which follows.
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Thére secms to be no doubt &his is a Neogene scquence, a conclusion
based mainly on the modern appearance of the taxa and the presence of
such families as Compositae, Chenopodiaceae and Gramincae. Palynological
subdivision of the Tertiary is always difficult, and perhaps is more so
in this arca where well dated marine sequences are absent, which could
be used for correlation. 1In an attempt to establish a probable age
for this sequence of rocks, I have compared floras from Alaska (Wolfe,
‘and others, 1966; Wolf, 1966); from the Queen Charlotte Islands
(martin and Nouse, 1966); from interior Dritjish Columbia (Piel, 1971)
and from the northwestern United States (Leopold, 1969). Unpublished
data of my own has also becn considered. However, our knowledge of
Miocene-Pliocene floras from the margin of the North Pacific Basin
is woefully inédequate and many suppositions are necessary. .

A through discussion of this will be deferred until examination
of'several more wells is completed, and»foruminiferal data fromg marine
zoncs can be considered. It is necessary to see if the floral patterns
indicaied here are consistent in other wells and not just a local aberation.
Furthermore, some of the data are somewhat contradiétbry. However,
atuthis preliminary stage I would suggest that the upper 457 meters
(1500 feet) or so of the examined section is essentidily equivalent
in age and environment to that of the Sknonun Formation of British
Columbia, as described by Martin and Rouse (1966). Although their
conclusions are admittedly tenuous, they feel the age of this unit is
most prébably Late Miocene or Early Pliocene. Wolfe and others (1966)
subdivided the southcentral Alaska Tertiary into three broad floral
groups, the Seldovian, the llomerian and the Clamgulchiaq. Although

Y

the ages assigned here are highly uncertain the Seldovian would appear
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to be aarly to middle Mioccene with the possibility of sowe Oligocene
at the base. The Homerian is thought to ‘be mostly or entirely late
Miocene, while the Clamgulchian is at least partiy Pliocene.

I would suggest that the upper part of the sectién examined in
this well is equivalent to the Homerian while the lower part is
Seldovian (Figure 2). The Clamgulchian in Alaska is a very impoverished
flora, and it would appear that the comparatively abundant microflora
recovered from this well genefally represents temperate to warm teumperate
plants, is older than this. It is possible that Pliocene is present
in the upper cemented and unsampled part of the well.

Consequently, I sugyuest that the sediments in this well are
entirely Miocene, although possibly a bit of 6ligocene is present
at the bottom. My own observations indicéte that coastal Oligocene,
at least in Ofegon, cohtain schizaeaceous spores which are not present in
any of the assemblages here. Therefore, I would suggest if Oligocene is
present, it would be only a small amount from the upper part of the
. Oligocene. |

Another method of suggesting age might be the use of Miocene-
Pliocene mean temperature curves, established by a nu:ber of workers
on a number of floras (mainly utilizing various megafossil groups),
i.e. Brooks, (1951); Dorf, (1955} Wolf and Hopkins,<196ﬁ; Tanai and
Huzioka,(lQGil Although the analyses differ in detail, the general
picture indicated by most investigators is a warm(éeak in late early
or middle Miocene, followed by a general cooing into the Pleistocene.
The early Miocene is ;onsidcred to bd somewhat cooler than the middle
Miocene. If we look at the vegetative proportions with this concept
in mind we find the lowest proportion of Pinaceae and Maximum Taxodiaceae

at about 1707 meters (5660 feet). A marked reduction in the total
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percentage of angiosperms also tuakes place in this zone. This then

could prepresent the thermal maximum of the middle Miocenec. The

general increése of the Finaceae and decrease of the Taxodiaceae below
this wone, could indicate the slightly cooler early Miocene. The gradual
cooling from middle to Late Miocene would explain thessteady increase

in the Pinaceae (mo;tly pine, spruce and hemlock) and'the ferns. buring
this same interval the Taxodiaceae and the angiosperms show a decrease

in abundance.

Therefore, in broadly general terms, interpretéd climatic trends
compliment the interpretations made by floral comparisons with Alaska,
British Columbia and the northWest'Unitedrstates. I must hasten to
reemphacize this is all very tenuous at the present time. Floral
comparisons can only be suggestive because the floras to which comparisons
are made are themselves only tenuously dated. Furthermore, the interpreted
climatic changes are suspect, largely because the apparent change in
floras as revealed by percentages may be an artifcat of method rather
than indicative of significunt floral changes.

However, the suggestion is there of a Miocene age, and until
further studies on wells and outcrop data are completed, further

discussion must be suspended.

ENVIRONMENT

Deposition would appear to have been on a continuously subsidipg
-coastal plain, apparently subsidiﬁg rapidly enough to prevent accumulation
of organic deposits suéh as peat. The intermittent and always low
frequency of phytoplankton (Fig. 7) suggests deposition at, or occasionally
slightly below, sea level. Subsidence was remarkably rapid, permitting
the accumulétion of 3050 meters (10,000 feet) of clastic sediment during

a period no longer, or only slightly longer than the Miocene. Assuming

31
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a 20 million year length for the Miocene this is an accumulation of
about .3 meters (1 Foot) every 2000 years.
The plants indicate a warm temperate climate for the middle
Miocene ranging to perhaps temperate at the end of the epoch. The

presence of Nyssa, Taxodium, Metasequoia, Alnus, Betula and other genera

would indicate a comparatively damp climate with abundant rainfall.

Temperatures below freezing must have been ansent or very rare.

32
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Intraduction and Geolocy

Information in this scection was lurgely derived froa 3hell Canada (1968).
The well was located approximhtuly 132 kas (82 wiles) southeast ot sandspit
Queen Charlotte Island and approximutely 14 kms.(9 niles) east-southeust
of the Shell Angzlo Iurrelet L-15 well; The location is 32°20'16.119"N;
130°36132,772". and located in water 556 fect deep. Spudding took place
14 August 1968; the well was plug:ed and abandoned 28 August 1968 at
a totual depth of 12,513 m (¥777 feet).

Clastic sediments, almost completely sand made up the penetrated )
section although a few very minor mudstone, siltstone and shale beds were
encountered. Lignite or co:l seras to be totally absent. Yeathered
volcianic rocks vere encountered at 11,391 m (7030 feet) and continued
to total depth. No conventional cores vere taken but threcsidewall core
.runs werce made. However, these latter were tested to destruction by the

‘operiator and were not available to ie.

Palynology

Although §4 sanples were prrocessed and examined only 15 yielded suficeint
palynomorphs to be used. The cuttings were largely sandbut were carefully
prepar:d using the same methods described in the Murrclet L-135 well
ralynolozy report.

Because recovery vas so poor and little statistical data was possible

stratigraphic or environmental conclusions are not possible.
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Intraduction. and Geology

Information in this section was largely derived‘from Shell Canada

(1969).

This well,drilled as the final test in Shells west coast exploratory

drilling program, lies about 32 km (20 miles) east of Scudder Point,

Queen Charlotte Islands at 52°24'41.3"N, 130°47'38.0"W, British Columbia. . =

Spudding took place on 11 April 1969; the well was plugged and.abandoned
on 4 May 1969 at a total depth of 2019 m (9578 feeg). Drilling‘was fromA
a floating platform in 111 m (364 feet) of water-::A‘A o

Clast1c sedlments, largely sand, but also 1ﬁté;bedded sxltstones,
shales and lignites were encountered from surface to 2804 m (9200 feet)
‘and interbedded volcanics and sands from 2804 m (9200 feet) to total

depth. Unfortunately samples are missing from the interval 1190>to

2097 m (3905-6881 feet), the explanation belnb that the "fine cuttlngs

went through shaker." No conventional cores were taken but three sidewall

core runs were made. However, these latter sidewall cores were tested

to destruction by the operator and were not available to me. -

Palynology

At the beginning of this study I had hoped tq'be able to correlate
this well with the Shell Anglo nglequin D486.which‘was reported on
earlier (Hopkins, 1975). Althouéh they are only éd km (30 hilés) apart
and although they generally appear to consist of the same age rocks,. A
there are no zones which are correlatabla# at thls tlme. Whethef this

is the result of environmental differences, the SOmetht dlfferent

treatment the rock samples received in the laboratory, or the comparatively

short period of time represented in a thick sequence of sediments I can




.not say. Probably a combination of factors is responsible.
Palynomorph preservation, on the whole, was fair, but the quility
of preservation tended to decreu#e down-hole. ilany of the grains tended
to be abraided or crushed, but identification was usually possible. As
in the Anglo llarlequin, the variety of taxa was limited. Regardless
of whether compilation involved plotting of more specific taxa, or
groups of taxa, the results were inconclusive. The accompanying charts
are mainly the result of considerable lumping.
Because of the unconsolidated nature of the sedxments, the rapid
rate of bit penetration and the lack of cores, the results are inconclus;Qe'yﬁil

for correlation, and to a lesser extent for age and env1ronment._‘However

2

there are several broad trends, apparent on the range_charts,,ﬁhich may
have significance. A'-?ﬂl "3¥'
1) There is a pronounced increase in the polypodiaceous and

osmundaceous ferns, along with Selaginella, down-hole.”‘

2) There is a marked decrease in the Pinfaceae and an 1nc£ease
in the Taxodiaceae with depth
3) A general decrease in angiosperm pollen oécuré down-ﬁgle; . }bféf
Because these.are simplé frequency bercentqgés;'the actuai‘;hanges Sy
are probably more.cdmplicated.than indicated. Othér changes observed
on hhe charts would appear to be without significancegr It may be that
the depositional environment may be responsible for the;e changes, but
it may also reflect cllmat1c variation, and this W111 be dlscussed

in a later section.

Samples

As neither conventional nor sidewall cores were availanle to me, this
study is based entirely on cuttings. Decause of the unconsolidated nature

of the sediments, the rapid rate of bit penetration and caving, the

3



palynological results from saaple to sample tend to be uﬁclear. In the

preparation of these samples a laboratory technique was employed which

we hape made the results nore meaningful. Saaples were dry sieved through
10 and 70 mesh schrecns. The material retained on the 10 mesh size was
assumed to be mainly cave, that passing through both the 10 and 70

mesh was considered to be largely drilling mud. Rock.passing through
the 10 mesh screen and retained on fhe 70 mesh waé thought to be a
representative sample of the matqrial being drilled by the bit.'Consequently,'
material that remained on the 10 mesh and passed through the 70 mesh

was discarded. The mat.rial remaining on the 70 mesh screen was saved . .

el Sty
PV

and macerated in the conventional way. .

Correlation

At this time no direct correlations are possible with one other
wvell whih was reported on Sy Hopkins (1975). Samples from this well
were macerated in the normal manner, but the dry sieVing technique
described previously, was not dsea, and this may have affected results. 7
Furthermore, this well seems to have been drilled in essentially contintipefal
sediments, while the Anglo Harlequin penetrated sediments thch‘appéar
to be brackish, or even marine. Consequently, the enviroﬁﬁent of
deposition may have markedly af’ected pollen and spore distribution.

\ihat ever th. reasons, zonal correlation betwes=n these two ﬁellé is

.

not possible.

As in the well discussed in my previous report, and for the same
reasons, there scems to be no doubt this is a Neogene sequence, i.e. Miocene

and/or Pliocene. VWithout detailed discussion I would suggest that



“the upper portion of this well represents the Skonun Formation, which

has surface cxposures on the northern Queen Charlotte Islands, end

which is considered to be either upper Miocene or lower Pliocene.
Furthermore, I would suggest that the sediments below 2097 m

(6381 feet) are Miocene. If $0, a Pliocene-Miocene cuntact exists

in the large misssing interval, but this wouuld be difficult to acertain

on the evidence available. It is possible, as inplied above, that the

entire sequence of rocks is 'iocene. There is no evidence thef the

>

bottom of the well has yet reached rocks of Oligocene age.

1}

Environment

Deposition of these Neogene sediments preseumably was on some coastaifFi:
plain, probably back some distance from the coast itself. The presence

of such coniferous genera as Tsuga, Picea and Abies (although the latter

two genera are not common) which now have a southern linit corresponding

approximately to the July 1sother of 21°C(&O°F) 1nd1cat1ng a summer

average that didnp't r1ee much’ above thls flgure.; Addltlonally, the

rather commong occurrence of quuldambar, ‘and the rare Juglans and

)

Carya, all of wh1ch require ‘summer temperatures of 18-21°C (64°7O F)

support 1nternretatxons ‘of mcan summer temperatures near thls level.

Additionally, the presence of Ilex, Taxodxum and Glyptostrobus
would indicate that winter temperatures seldom if ever fell below freezing;
These and other genera,.sueh es élggg,'indicate that'éreciﬁiéaeioﬁ
) . .
was quite high. The mean July high temperature for the Queen Charlotte
Island lowland is currently about 15°C (60°F) while the mean January
temperafure is perhaps 3°C (37°F). As'a consequence it would seem the

Miocene-Pliocene temperatures of this area were somewhat higher than now.

It would probably have been considered a damp temperéte to possibly



warm temperatc climate.
v
The lower 300 m (2625 feet) of the well contains a microfloral
assemblage which vwould appear (o represent somewhat warmer conditions

than that reflected higher up the hole. Possibly these way represent

mid-Miocene rocks.
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PALYNCLOGICAL STUDY CF 3UELL ANGLG Q51.ulY D-36
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Introduction and fGiecolowy

Information in this scction lar-ely derived from shell Canada (19680,
This well was located approximately 97 km (60 mi) northwest of Cape
seott, Vancouver Island, or approximatey 56 ko (35 mi) south west of ihe
Shell Angzlo Harlequin D-86 well., Depth o woater is 59 m (192 f£¢).  The
well was spud-ed 1 Septecber 1968 ind was plugged and abpandoned 16 Septoaner
1968 at a depth of 2530 m (3302 f£t). ‘

Clastic sediments were encountered exclusively to o de;ty of 1571 m
(6140 rt) and intervedded VOlCuniCS.dnd soads from there to total vepth.
Althouzh sandsonte is dominent, mudstone, siltstone and shale are anundant.
Coal and lignite are absent except for several tiain coal se.ms interpedded
with thie basalt at arqeand 2347 m (7700 ft). One conventi nol 6 m (20 ft)
convention core (2m (6.3 ft) recovery) plust three sidewull coie runs.

None of these corves were availubie to we.

Sanples

Because no conventio al or sidewall co.es vere available, this study
is based entirely on cuttings. Comaients regarding proces.ing; are thb
same as t.ose for Hurrelett L-15.  Althou; . 60 snmplés vere examined,

only 3.0 were suitable for plotting.

Palynology

Many of the comments regarding palynonor,h preservution are the sa-e
as those mentioned in the first paragraph o the section in the Marlequin
report,

1) There is a pronounced decrecase in ferns and bryophvtes vwith depth
i I 1

2) Conifer rutios stay essentinlly the sane
3) Froportioa of <-pored alnust increases with depth

4) Broadiy speanking angiosperm pollen increaes with depth.
j (] L>

’-
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Miguce 1.

Index map showing location of Shell Anglo Ospredy D-36/
Taken frowm Wwell History Report (shell Canada Limited, 1068)
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