





Geology of the Codroy Valley, Southwestern Newfoundland,

Including Results of a Preliminary Palynological Investigation

by
J. Utting

1965

Submitted in partial fulfilment of
the requirements for the degree of

MASTER OF SCIEINCE

MEMORIAL UNIVERSITY OF NEWFOULNDL&ND, 1965















CHAPTER V

SEARSTON BEDS AlD B.uRACHOIS GROUP OF LVLAND REGIOH «veveeceecoccosocss

INtrodUuction ecceecececcccccccccsoccocccoocosoccccscocsosnscsccsccscecscs
Potential Marker Horizons in the Searston-Barachois Strata eeecee.
Coal SealllS cecececccccccocccsscsccsoscscoscssoscscsscssscscsssssccssssscs
Limestone BedS ccecececceoceccccccscccccsccscsccccsossccscsccccscsce
Bedded chert ccececcccccccoccccccccccconcsscoscscscsocsscscsccccs
Arkosic Sediments ecceceececccecccccccccscccoscosccccsccscsssosccene
Boulder Bed ceececcecscccccocosoccecsossccsosocccsosssoscscssscscccsse

G‘eneral COHClllSionS ® ® © 00000 00 0600 000 0000000000000 0 0e 00 9000

CHAPTER VI

PMJY].Q‘OLOGICJ.;L E’ECH:NIQUES ® 0O ® 0O ® O 00000 000 0000 0000 0° 0000 0% 000 0000000000000

INtroduction eceececoeccocecsccsccoscossccccccsoosccscscscssccoccscscscsccce
Technical Procedure for Separation of SPOYreS eceececscccoccccccscccecce
Spore Concentration ProcedUres .eccececccccococccccsccscccccsccscccce
Slide Making TechnNiquUe ccceccscccccceccscccccococccncocosccccsnns

CHAPTER VIL

RE:SULTS OE’ P@YI\IOLO,}IC‘.JJ IWESTIG‘ATION ® & & 5 & 56006 0000000 O O " O 0 s OO0 0 e

htro&lction ® © © 0 O © 0 0 0O O OO O O OO O OO OO O OO e LSOO SO SO 000 00 e e e e
Results Obtained from Macerated Rock SampPlesS ececececocccccscoccccccscce

G’eneml COI’lClU.SiOIlS ® © 0 0O 2 © 0 0 000 OO OO OO OO OO S0 SO SO eSO SO0 0o

CHAPTER VIIT

}_’“LLUI{!X COLLEC{.LTED M’VD IDMJ’-EH‘IED FRONI I‘&‘P m ® © © © 000 0 000 © 0000 S0 00O 00

"GI‘OdllCtion .o...........o...-o..o..o-.--oo.---.---oo........o..

Description ofFalma ©® ® © 0 06 0 00 00 060 00000 > 00 0 OO OO OO OO O L O eSS0 000 000

38
38
38
39

45
51
52
52

53
53
53
56
59

60

60
60

63

6l

65






Chapter 1

Introduction

Introductory Statement:

Durins the summer of 196l,, the writer conducted a field investigation
to determine the presence of juide micro-fossils in rocks of the Codroy
Grouwn and the Searston-Barachols strata., This information, in conjunction
with evidernce from guide macro-fossils, was used to attemnt a more rrecise
locaticn of the lMississippi@an-Pennsylvanian boundary in this region. The

~

ace of the Codroy Group has been considered by vrevious workers to be

Uprper [ississirzoian, and the Sesrston-RBarcechols Group to include vounser
FFE =T ’ J8 N &

Upver iiississipnian and Permsylvanian strata.

Stratigraephic, sedimentary and structursl studies were also carried

<

out in conjunction with the main palaeontological work.



Acknowledcements

The writer uvishes to thank all those who were of assistance in the
vritine and prepsaration of this thesis, and is indebted especially to

the followins:

The National Research Council of Cancda, vhich provided financicl
assistance under <¢rant numbers A~2123 and A-2628. Dr. R. D. Hughes under
wrose supervision the work was cerried out. Dr. W. D. Brueckner, who
accompanlied me on several traverses in the field and vrovided many helpful
sugrestions especlially with the sedimentary aspect of the work. Professors
Ve Se Pepezik, Je. G. Smitheringale and, especiallwv, Professor H. D. Lilly

znd postgraduczte students of the Geologv Department, K. Barning and 2. K.

Stevens, with whom many helpful discussions were helde.

Nre Le Se Belt, of Villanova University, was of considerable assistznce
both in the field and in demonstrating palvmolosicel techniaues to the
vriter. Dr.e Jde. .J. Gillis, of the Geolozical Survey of Cenada, gave help
both in the field and by perscnal communication. M. 5. Barss, of the
Geolo~ical Survey of Canada, gave the writer much valuable information

concerning the palynoclogrical aspect of the work,

For assistance with identification of fossil material collected, I
am crestly indebted to Dr. #J. A. 8ell of liew Glasgow, Nova Scotia, who
provided much information by personal cornwmunication, Dre. ..« D. Scott of
the University of Illireis and Dr. L. R. "ilson of the University of

Clklahoma,.






Location and Area

The arca studied occupies a wedge-shaped unit (See Fip. 1) between
the Long Range Mountains and the Anguille lountains. It is approximately

20 miles in length, 8 miles at the greetest width along the coastline of

the Gulf of St. Lawrence, and tapers inlarnd to 2 miles at Coal Brcok.

m. 52}

Tiie Trans-Janada Highway and the Canadian National Railway traverse

the lensth of the area giving good access botn by road and rail.

Regional Relations

The region is within the Appalachian system, which exlends north-
eacstward from the Maritime Provinces into lNewfoundland. Both of these
areas were within the Carboniferous basin of deposition, an area which

is now bisected by the Galf of St. Lawrence.
















































were investigated by this writer for the possibility of potential
mappable marker horizons. The results of this survey are listed in

Chapter V.
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Stevenson's Brook:

Three exposures of coal were found on this brock and the possible

repetition of one of these seams by drag folding appears likely (See

section A-Al.) The first seam crops out approximately 180 yards upstream

from the
section:
30!
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Approximate

Trans-Canada Highway bridge, and occurs in the following upright

Reddish brown sandstone and lutite

Coal seam.

Grey to dark grey lutite and sandstone bands,
Coarse grey sandstone

Reddish-brown lutite, alternating with sandstone.

strike N 73°E, dip 250 to the south,

The second outcrop occurs approximately 725 yards upstream from the

Trans-Canada Highway bridge (see F 1ll;, Map 1) in the following upright

section,
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6 inch coal

on

on

on

hv on

6n

Ot
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Bed strikes

Sandstone with intercalated lutite wedge.
Iutite containing numerous thin (less than one inch) coal seams,

Grey-brown silty sandstone with rusty specks,

approximately 25 yards of the Long Range fault contact a
seam occurs in the following upright section:

Grey and reddish-brown sandstone and lutite,

Coal seam,

Coarse grey sandstone.

N 33°E and dips 70° to the northwest,











































(Sal

three times using the same method, ond then transferred to a Teflon

beaker placed in a chemical hood.

e HF (aprroximately 52% Technical Grade) was added and the beaker placed
on the hot plate which could also be mechanicelly agitated. A temperature
hSOF was maintalned and the hot plate agitated periodically to mix
thoroughly the contents of the beaker. The lensth of time required for
the acid to dissolve constituent silicatesvaried with the rock com=-

position, ranwing aporoximately from one to six hours. In the case of

highly silicified rocks, more than one acid Lreatment was necessary.

S+ The contents of the beaker were diluted with tap water, which prevented
excessive test-tube corrosion, and assisted in the segregation of spores

when the liguid was centrifuged.

6o The diluted sample was cenbtrifuged and clear supernatant liaguid

decanted. The residue was then washed three times.

7. At this stage the sample was tested in the followling manner to determine

+

A drop of 5% KOH was added to a drop of
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residue on a glass slide. If constituent organic matter dissolved and
gave the liquid on the slide a brownish cast, treatment with an oxidising

agent was considered unnecessary, li.e. in the case of weathered coals

oy

already oxidised in nature. On the other hand lack of such brownish

colouring indicated the need for oxidatbione.

8., In order to oxidise the samples, either Schulzel's solution, or a

solution made by saturating nitric acid with chromic anhydride was used.



The former agent most frequently was utilized, althousgh the latter, which

N o

is more active and thus time saving, was used for several samples.

Schulze's solution, first used by Frans Schulze in 1355, is made by
adding two or three parts of cold concentrated nitric acid to one part
of a satursled solution of potassium chlorate. The reaction of Schulze's
solution in the presence of an oxidisable substance such as coal is given
by Re. M. Kosanke (1950, p. 9) as:-

ZHNO4 + KC103—> 2NO, + KC1 + HyO + (LO)

Coal is oxidised in the followine reaction:-
Coal + Oxwyeen i.e. (LO) from Schulze's solution ""iel-s
partially oxidised coal, i.e. oxides ol carbon, water, soluble

muds, humic acids, etc.

9. A small quantity of the liquid was first washed free of oxidising
agent with wabter and then the necessity for further oxidation was
determined by repeating the method descrived for Stage 7. 1f, with
the addition of a drop of 5% KOH to the washed residue, a brown colour
was imparted, then oxidation had taken place 1o some extent. The
presence or absence of spores could now te determined by microscopic

examination, and if a sufficient number had been released, the bulk of

the restidue was washed three to four times.

,

10. At this starse a base was added (577 #0I), -ich “issolved the hunic

acids —esultin~ I'rom the action of the oxiiisin- a~ent,



R. M. Kosanke (1950, p. 10) rives ‘e recaction with the base
as follows: -

s>oluble portion
-7 (salts of humic acids)

P
P
~

N
gt

Partially oxidised coal + H_C + KCH
< “~-Insolubls portion

(preserved botanic ingred

je

During this sta~e of the maceration precaution was reauired in order

to reither destroy nor significantly etel the spores, especially those
- a thin cingulum. Basic chemical cver-activity was vrevented
by periodic examinations of the material unider the microscone. The
time re~uired for treatment with the bha e varisd from several minutes

to several hours.

11. After the treatment with a base was comnlzte, the sample was washed

repeatedly, until waler added to the residue remained clear.,

In most of the samples spores were not abpudant and there was a
necessity for further concentration. Tne method used is described in

the next sectione.

Spore ncentration ce .
St Co trati Procedures

Two concentration methods were emploved, one a hreavy liguid
separation method and the other utilisin~ detorsent. In most cases

only the former vprocedure was necessary, but in some sarples the

additional use of the latter technicue vielded i-mroved concentrations.

The detalled bprocedures follows: -

4

12. 4Viith completion o7 staze 11 describe” in the previous section, a



portion of the residue was transferred to a 50 ml tube, centrifuged and

the water completely decanted.

13. Onto the water-free resi iue was poured a saturated solution of

zinc chloride. (It was found that if the residue was not water free,

the snecific gravity of the heavy liquid wes lowered quite considerably.)
The test-tube was approximately half filled rith heavy licuid and placed
in the ultrasonic generator for five to ten rminutes, which allowed
thorougrh mixinT, broxke up coagulated particles, and separated adhering
matter from the spores. No damage to the fossils apwneared to result

from ultrasonic treatment, althoucgh accordiin~ to J. ... Funkhouser and

Je R. Bvitt (1999, p. 371), thin walled ond brittle forms can be destroved.

S A1
1

Zinc chlorice was recommended for heavy Jliauid separation by Funlhouser
and Hvitt (1959, p. 371), and was used extensively by the present writer.

J. B. Urban (19561, p. 191) ras demonstrated however, that zinc chloride

can have a corrosive effect on the fossils, unless processing 1s carried

out quickly. He suggested, as an alternative chemical, stannic chloride,
which has a maximum specific gravity of 1.97 compared with 1.96 of zinc

chloride. He also recommended a speciflic ~ravity of 1l.55 for the initial

separation, =nd the present writer found this wvalue generally gave good

¢}

eparatbions.,

1y. Tne contents of the test-tube were then poured into a flexible

trensparent plastic tube, 9% inches long ornd with a 3/8 inch diameter.

The tubin- was filled to such a level that after it was folded into a



clcsed U shape, the liauid came to within 7_' inch of the two open ends.

).

a

(See ¥

"N

1.

The tubing was then inserted into a 50 ml test-tube and centrifuged
at approximately 1,500 r.p.m. for sbout 15 mirutes. Orcanic matter and
fossils rose tc the top of the tubing, and clamping beneath this level

permitted the concentrate to be poured into 15 ml pointed test-tubes.

15. A drov of dilute HC1l was then added to urevent the formation of
zinc hyadroxide, a white precipitate, wnich would otherwise form when

zinc chioridZe was diluted with weter., Dilution of the heavy ligquid
resulted in =z loweringz of the speciiic gravity, thereby allowing the spores
to sink. The licuid was then decanted and the redidue washed threse to

four times with water. Kach wash, uith the excevrtion of the last, was
accompanied bv the addition of a drop of dilute FCl., 1In most cases the
sample was then ready for permanent mounting, althoush stace 16 also

was requlred oOrnn occasione.

16, Ir a few of the samples, some colloidal material remained in the
final residue. This was removed by using a method similar to that
sugnested by T..A. Bond (196L, pp. 212-213) for removing microfossils
from clay. A portion of the residue was transferred to s 15 ml pointed
test-tube, centrifuged, and all the water decanted. The tube was ther
filled with a sclution made up by adding 10g of Alconox to one gallon of

water. 1t was then placed in the ultrasonic geonerator and agitated for



approximately five minutes and then centrifusjed at 2,200 r.p.m. for two
minutes. It was found that colloidal matter present stayed at the top
of the tube and spores went to the bottom. The colloidal matter and
solution were then decanted and the remaining residue washed twice.

This sample was then ready for making permanernt mnounts.

A

Slide meizing technique:s

—
[}

A cron of the concentrated residue was ~laced on a cover ~lass

(<

; cm of the margin, and allowed to dry. vDust contamination was prevented

2 x 30 rm), smeared evenly over the surface to within approximately

by placing the cover glass in a chemical hood.

2. A portion of glycerine Jjelly was warmed on a watch glass until liquid,
and the dry smear covered with a thin layecr, which was then allowed to
reset to a jelly. A thick preparation was found to te unsatisfactory
because it limited the number of spores which could be observed under

the hisher marnification of a nmicroscope and resulted in the objective

0]

touchins the covoer glass before definitive focussing could be attained,

In addition, the number of spores for whnich the higher magnification could
not be used tended to increase as migration tooll place within the glycerine
awayr from the cover glass. This could only bs prevented by inconvenient
storage with the cover glass facing downwards. liigration also impeded

relocation of individual forms, and was best prcovented by keeping pre-

paratiorns as thin as possible.
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spores were made and photomicrographs taken.

With the assistance of L.R. Wilson, Research Professor of Geology,
University of Oklahoma and l.S. Barss of the Geological Survey of Canada,

the following spore determinations were made.

Fossil Locality F2 (See Map l):

The sample is composed of calcareous, dark-grey lutite, and contains
a macro-fauna with an age equivalent to Windsor B or possibly C (see
page 85).

Spore genera:

*Convolutispora sp.

Lophotriletes sp.

Lycospora sp. (see Fig. 23)

Reticulatisporites sp. (see Fig. 2)

Verrucosisporites sp.

®*Concerning Convolutispora sp., Barss stated that there were present

" ,.e numerous specimens of a type common to the Windsor Group.

This type is like a Convolutispora, but is yet undescribed".

Barss considered the assemblage to be equivalent to Windsor
in ageo

Fossil Localities F,  and F . (see Map 1):

10

Both samples were of similar rock type and were collected from the

Searston beds. They comprised slightly calcareous medium grey lutite.
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Spore genera:

Convolutispora spe. and also Convolutispora of the undescribed

type listed from Fz.

Endosporites micromanifestus (see Fig. 25)

Lycospora Spe
Perotriletes sp.

Raistrickia sp. (see Fig. 26)

Barss considered the age indicated by the spore florule was

probably equivalent to the Canso Group (Namurian A).

Fossil Localities Fl3 and FllF (See Map 1):

Coal samples collected from Coal Brook and Stevensons Brook
respectively.
Spore genera:

*Calamospora sp. (see Fig. 27)

Cirratriradites sp.

*Densosporites sp. (see Fig. 28)

*Xnoxisporites sDe.

#Teiotriletes sp.

*Lophotriletes sp.

Lycospora sp.
Punctatisporites sp.

Raistrickia sp. (see Fig. 26)

*Savitrisporites nux (see Fig. 30)

*Schopfipollenites sp.

Waltzispora sp. (see Fig. 29)
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*Forms marked by an asterisk were present on slides e®amined by
Barss, who stated that

"In comparison with our standard assemblages, this assemblage
is the same as the Coal Branch, St. Georges and Howley Coal

(Westphalian A)."

General Conclusions:

Spore assemblages were found in rocks from the Codroy Group, Searston
Beds and Barachois Group. As far as this writer is aware, localities

F F F and F have not previously been recorded as containing spores.

2?2 710° "11 4


































































































































































