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seeording to Schrock (31) an index fossil is one which identifies
and dates the stmmts or succession of streta in which it lies. JIdeally
it should be restricted in stretigrophic range but heve a broad geow
graphic distribution, Unfortunitely such gpecies are not common and
geners with & narrow stinitigraphic range combined with & rather broad
geographic distribubion are now used aag index fossils., In many cases
it is permissible to porfoym correlations on the basis of the use of
genere rather than specles. Before the sullability of plant microe
fopails as index fossils is conpidered, & fow words on their cceur-
rence and attributes mey not be anise.
| Flant fosall remains of micrescopic dimensions bub showing
characteristic structure have been cxbracted by muceration from deposite
of orgenic naturs such as coul and peat and also from many clagses of
sodimentary rocks such as sandstones, shales, greyweckes crd salt
deposite, The term plant mierofossil ineludes spores (mege and
micro.spores), pollen, pleces of cuticle, strunds of condustive tissue
asnd portions of sporengie., The torm megaspores ls used to ﬁtﬁm'
spore-like bodies greater than 2004 in size. Thelr presence is
usually restricted te deposits of s purely organic nature, their large
size rendering them perticulsrly vulneruble te demage from harder
nineral particles during and following deposition. GeK. Guennel, (4)
propoges the use of the temm 'miospore’ for fossil spores and spore
like bodies under 200m in sizes Ho includes homospores, true microe
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spores, small megaspores pollen grains and pro-pollen within this definie
tion.

There are a number of other microfossils that can be used by the
pslasontologist., OF animel origin are Ostrocods, Foraminifers and smell
frogments such as selorites eponge spioules and conodonts. OFf proble-
matic origin but ebundant in some deposite are seclecondonts and hyst-
richosphaerids, Of plant oxigin are meguspores, microspores, pollen
graing, pro-pollen, homospores, portions of sporungls, cuticle, conduc-
tive tigsue and fungel hyrhse. Sporangisl fragments are especially
useful if they have spores assoeisted with them. The outline of
epldermal cells can often be seer in cuticle and i stomate are present
the churacteristices of the guard gells cun be disgnostic. Algel remaing
guch 2¢ those of diatoms and dinoflagellstes ure also found,

The prover oceurrense of theso varied classes of mierofoseils
in such u wide range of sedimentary fommaiions suggests thut they might
be useful as index fossils either distinet speeles or ar ussemblages,
and previous workers have found this to be so.

The exaumin:tion of a plece of York liver sandstone to see if
it contained plant microfossils. In the event of a favoursble outcome
to this preliminury investigution it was proposed to exumine the microw
fousil content of successive thin layers from the rock sample, vather
than thst obtained by the museration of samples of irregulsyr sigze tuken
_sxi*k random such as is ususlly employed. It is hoped that this will
roveal finer shades of occurrence and distribution of micrefossils thet
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may provide significant informstion on & number of different toples.

{a) To investigite the significant fuctors invelved in compiling
an index plant mierofossils assemblage for the fucies of York
Hver sandstone under investigution.

(b) The eonditions under which the rock was depopited.

(e) The eeology of the floral community vhieh gave rise to the
microfosgils described end illustrated herewith,

(4) To contrsst the pieture presentod to us by the macrofossil
remaing on the one hand and by the nlerofossil remains on the
other.

By resscn of thelr possession of characteristic foatures,
enabling thelr classification into specles 'per se' and ap & result
of the advantuges they shure with other nierofvssils such as wide-
sproad cecurrenge in large pumbers, and diversity of formy plant miero.
fossils ave of greut use to both the palueontologist ond slso to the
botanlat,

Flant mierofossils are of considerable importance to seonomic
palagontologiste both in the coal and oil industries (24). They are
ofeopecial use in the dating of segments of cores fyom oil exploration
a8 they are often the only fossils to be found under such gonditions,
It is possible that certain assemblages of plant mierofossils extracted
from cores msy afford a method of recognizing some of the stratigraphic
treps in which oll may oecur.
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Plant microfossils can be used to determine the location of
aneient shore lines, Erditmen hag shown that spores and pollen are
accumulating in near shore sediments off the coast of Sweden at a rate
of 50,000 per square inch each year. The émllem and spore count per
gran of gsediment rises very sharply for near sliore sedinments compared
with those off shore. (24). This is for recent sediments but we have
no reagon to believe that this would not oceur in much earlier sediments.
Pollen and spores are carried vaest distances by the wind, and they have
been found in abyssal sediments of the Mediterranean but their numbers
fall off rapidly as we leave the shore line.

Spores and pollen ure very ua%&ml for oning continental deposits
in the absenee of interbedded marine strats, Foraminifera can be used
to mone marine deposits, Ostrocods serve the same function for sedi-
ments laid down under brackish waters and now plant microfossils, such
as sgpores and pollen, provide a useful tool in the case of continental
deposita. The deposits produced by evaporating seas rieh in mineral
salts that restricted the growth of organisms in them, were, in the past,
very diffigult to date, but once again we find plant mierofosells present
in the salt deposite and these enable us to locate them in the geological
series.

Plant mierofessils are also an abundant source of botanical
information. They shed light on anecient phylogenetic relationships and
on the morphology of their parent plants. Most important of all ise
thelr use in the interpretation of palaeoecology. In all these spheres
if maerofospils have been present workers have tended to put too much
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importance on the pleture they present. We should, however, tuke

heed of Sporve's warning, “Orgenisms fossilised might not be & representa-
tive sample of the vegotations; but might ghow a bias towurds particulsy
plants with some peculiar seological preference or towards plants with
gome metabolic peeuliarity." (16). When we exsmine miospores however;
it is probuble that we are seelng o much more representative selection of
plant remains. We shall see later how we are forced to visualize a
different pleture of Devenlan plant communities when we examine mierce
foseil evidence thar thet to which we have been accustomed, sg a result
of past werkers placing too much weight on musrefossil evidence alene,

s8 we shall pee later on in the discussion,

The first worker to discover spores in the cowrse of palaoo-
botanieal work wee Witham in 1833 who was working on thin sections of
coal and noticed what he deseribed ss traces of orgenization vhich were
Jater found to be spores. In 1840 Morris illustrated the first fossil
megaspores. An importunt discovery was that of Frang Sehultse who, in
18564 found that coal gould be maceyseted chemieally without destroying
the mierofossils by the use of the solubion which bears hls rame, Al-
though this greatly feeilitated the isolation of mierespores little
eystematic work vag done en them until Reinseh (1884), «nd Bennie and
Kidston (1886) appearsd on the scene., In 1888 ¥, Trybom « Swedish
Zooleglat noted the resistant cheracter of pine and spruce pollens in
the eourse of his studies on lake sedimente and suggested that these
fossils should be useful to palssontologists.e The year 1396 found the



Germen botunist and stretigraphber C.i. Weber investiguting the significance
of pollen {requency ratiose Lennart wan Post was the first worker to

use pollen diegrams $o illustrate the difforences betwoen various strati-
graphie hopigons. Barlett (1928) laid the foundation for systematic
studien on aw and pollen, Of tremendous importense in the develop
ment of the application of micepores end ir itself, & most elegant plece
of applied paleecbotany wee the werk of Redstrick and Simpson (1933)

in the correlaticn of a nﬁber of Nerthumberland coal sears.

The grest mejority of work on plant mierofessils up until about
five years ago wae in gonnection with organie deposits such as coal
{Corboniferous) and peat (Reeent). Just veeently, hovever, more and .
more offort is being directed towards the study of mlerofossils from
prodominanily lvorganie sodinments. It 1s rather surprising that this
aspect of mierofossil work should have been go long in zrousing interest
beeause as fay buck =s 1871 Dawson noted flattered dise like bodles
ccourring in the Devenian bluek shales of Kettle Pointy Ontayio, He
naned these Sporangites. |

Indien workers such «g Salnd and Mehts were, for a while, more
agtive in the extrsetion of spores from Inorgenic matrices than were
thelr colleagues in the rest of the world., They were quick to realize
the potential of plant microfoesils for agelng assorted sediments in the
sbsense of other fossils. Tussian workers,lor example Luber, Waltse
and Nauwmowe hove done s great deal of work on mierospores from inorganie
sodiments. Naumova hup extracted, named «nd elassified vust mumbers
of spores from the Devonian of the fusslan platforms Her publications
present sn object Mcm to workers of lesser repube. She has alse
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been successful ivn disintering spores from pre-Devonisn strate from the
Cambrian, Ordoviciar and Silurdan, This extends the potentinl of plant
mierofossila for ageing purposes even further,

4 consideruble impetus to the investigation of the otential
of plant wlerofossils for the dating of ixxw@m sedimenta especially
those of Devonian ages hns oceurved in the last fow years as o result
of the exploration acitivities of oll compsnies. Ten years ago,sc far
ag iz lknown, only one oll company in the Unlted States wue mmg
regsearch on the upe of spores and pollen sg a geneyal stratigrephie
tool but teday mujor oil conpenies the whole world over are using
plant microfossils in thelr correlation snd exploration work.
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latorisl

The rock ssmple used in this study cen be deseribed os a plees
of thinly but irregularly bedded, medium greined but very poorly sorted
greenish grey impure bituminovs sandstone conteining abundant feldspars
snd niess It could probebly be defined under the heading greywacke
(Dr. Best)e Abundent plant remsins are visible both black ecarbonismed
fragments and also byrown euticulsayr portions. They show o size grade-
tion from sbout 1 sq. om. downwerds. Stem portlions with dichotomies
are present bubt the remains ave of too frugmentery s pature to permit
precise ldentific.tion, (Plate 1).

The sample wug removed from the vulerop clong the shore line
between the Ause % Urillant River and Tar Peint. This has been stated
to belong to the York Fiver formation whieh lles st the Inse of the
Middle Devenisn in this region (20). The formation hes a thickness of
from 1,000 to 6,000 feobs

The York River formation grades into the betier known Betiery
Point formution both verticslly and laterally. At Tor Point the Battery
Point sandstone liecs conformably on top of a thin gone of York River
sandsbone. The York River formation has boon deseribed (20) as consiste
ing of greenish.grey,; medium to fine-grained felspulthic sandstones
with interbedded greenish ghales which become more common towards the
bage of the formation. No sharp bnnndnry can be dravn between the
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Tork Fiver and the overlying Buttery Point formatlon and indeed interw
bedding does cceur between the twe. The sandstones of the two formutions
sre generally distinguiched on o petrolegieal or minerslogieal besise
the York Fiver gandstones are finer grained, less pebbly and not an
sharply crope bedded but the chief point of distinetion liss in the
foldapay which 18 byownish.red to flesh.coloursd orthoolase,

Heny beds of the York River formation huve beern found to be
shundantly fessilifercus and MelGerrigle presents an impressive 1list meludw
ing the following phylat |

Porifera
Coslonterats
Annelids
Tehinodermat:
Bryoson
Brachieseds
Pelecypods
Gustropods
Seaphopods
Pheropodn
Gephulopods
Trilobites
Arehsovstrace
Vertebrates
Plants

The latter figure should be Lorne in mind and considered in come
parison with the evidence to be deduced from sxamimation of the plant
wierofossils. These are Pellophyton princeps and Lepidodendron Spe
Logen (1863) liste the followingt

mﬁnyxﬂm phoubicun
idymiphyliun ronoforme
P v-” G%IL08 SimpLex
T. minus
fyeopedites

In consideration of the materisls 1t is necessary to contemplate
the geological history of the ares.

]
g
a
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Tt is generslly accepted that the Gagpé sandstones were deposited
in shallow wvaters bul whether under a shallow sea or under fresh water
conditions en - esrm#&xzw% is ptill & matter on which geclogiats differ.
The presencs of intrefornationel eonglonorstes, cut and Fill structures,
ripple marke, improsgions of rein drops, cross bedding, busal congloe
merates and mwerous plont merofossils indicste shallow water deposition.
The poor serting of the mnineral fraction indicates rapld srogion and
deposition with the perent souree fairly cloge to the depositionsl
basine. The cecurrence of fairly well preserved plant necrofossils in
relatively sourse groined sedimente (eonpared with shales) suggests mapid
deposltion nd burial. This could have oseurred under continental
conditions or in shallow soss bordering the continentul regions.
MeGerrigle favours the latter view.

Coreiderable oll geepage hag owourred in the genersl vieinity
henoe the rame "Ter Polnt', A large number of wells have been drilled
into the York River and the associsted Battery Point formations.
"Potroleun! of good quality s obviously present as indicated by the
Tghows' of ol in seepoges and in wells,



The original rogk sample wue of the ovder of size 15310x1.5 cm.
To avoid all peseibility of gontumination from adjecent layoers and external
sources the exposed portions of the sample wm remaved, leaving s plege
of sandstene approximitely 7.5%5x1 eme in sise, With the ald of «
sealpel successive thin sections of the roek were sused off the parend
block and tranasferred to pamrle bottles., The sample of sendstone used
showed a fairly mavked tendeney te separate inte layers of fairly cobe
stant thickness thug faeilitating this teshnigues The successive layers
were approximitely 1.5 mwe, in thickness. These vere numbered 1.6 from
the top dowmmnds, To avold diserspancies due to transfor of loose
nierofossils between adjasent layera ornly alternate odd numbered sections
were examined with the exception of the basal layer 6.

Preliminary mageration experiments were performed along the lines
of appreagh used by fadforth, Rouse and MeGregor to see ify, in fuet,
nierofonsile were present and if so, whether they existed in sufficient
numbors und in & suitable state of preserwition to permit more intensive
inveatigation.

The most suitable time of remction with various reugents wes
found %o be as follows:

HF Sehultge's solution  KOH
140 hrs. 30 hrs. 1 hre

The roek semple was broken into pleces sbout 1 em, sowire,
placed in & elean polyethylene beaker and coveraed with sbout 75 mls,
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of hydrofluoric aeid. The mixture was agitated gently »% 12 hourly
intgﬁaalﬁ and left covered in ¢« fume cupboard. After the time of treat.
ment had alapsed the hydrofluvorie acid weas deeanted and the residue washed
gaveral times by decantotion with distilled water., Finally it was (ranse
ferred inte tuo 50 ml, centyifuge tubss, the larger pleces of orvganic
metorial being left in the beaker and the dietilled water cayrefully
remeved. This wap followed by the addition of about 25 mls. of Sehultze's
golution to the eontents »f each tube, the whele being mixed gently. The
Sghultze's golution was propared by disselving 1 ml. of potassium
chloyate in 50 mls, of concentrated nitrie acdd. In the oreliminary
tricl yun samrcles wore removed fyom the Sehultse's solution at intervals
and examinasd under the micrescope to aseertain whether or not the micro.
fossils kad boen cleared gsufficiently. When their appesrance wes judged
to be satisfuctory the Schultzels selution was poured off, asnd the
gediment washed by decantation severnl times with distilled water. The
mierefossile ave very delicute at this o tage and gma*% cers nust be taken
to aveid undue damage. The final stage in the process consiste of
heating ths organie residue with 10f potassium hydroxide sclution on a
water buth for & perind of one howr, The supernatent liquid ie decanted
once more snd the microfossils washed with dietilled water. The mto of
sodimantation of the micrefoseils in the ROH solution is wvery slow but
ean be acgelerated by the addition of a drep of "Fhoto-Flo®,

The HF dissolved the mineral matrix and silice fraction of the
rook but had little or no effeet on the organic material., Hence, the
time of imwersion was not eritical provided it was long enough to



dissolve the mineral crystels, In rock samples which contain an
appreciable percentege of carbonates it ig neeess ry to remove these
using hydroehloric seid prior to treatment with HF. In this case such
troatuent was found to be wnnocessery. Schultge's solutior ie &
gtrong oxidising agent and bag the effeet of removing excess carbon
from the mierofossile rendering them semietransparent. (This process
ie knowr sg elearingl. The time of resction with the Sebultze's selu-
tion is quite eriticel., If it is too short the microfessils will
appear opaquet 4if it is Yoo long the fine structure and ornementation
of the wall may be destroyed. Excessive immersion in Sechultse's solue
tion mey destroy the mierofossils completely. Treatment with 108 KOH
hag the effect of dissolving humie metorials this causes the separation
of elumps of organie particles and the removal of small adhering debris
from the mierofoseils,

In an inveptigation of this nature it is Importent to arvive at &
standardized technique for the extrection of microfossils and to use this
nothod in cach macoratior performed. Vardations in the time of re-
asetion vith Schultze's solution render the miorofossils more or less
opaque and affect the appeurance and relief of the ornamentation of the
wall so rendering identifieation more difficult and hasardous,

Slides wore made using eorn syrup as a pounting medium as
deseribed by Fedforth and subsequently used by Nouse and Melregor. &
fow crystals of phenol were first added to corn syrap to prevent
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subsequent attaek of fungi. The corn syrup wee then diluted with
distilled water in the mtio of about three parts of syrup to one of
water asnd a drop pluced on & slide with o glase reds It is important
that the slide should be perfeetly clean and free from gresse. The
orgenie residue in the bottom of the centrifuge tube is shaken with a
suall anount of water and a drop removed with ¢ plipette %o be mixed
withvt&uwmmgﬁrwmmaﬁdh This is done with & fine glass
rod nd the mixture spread thinly snd evenly over the slide which is
then laoft to seb overnight in & ¢ool place. If preferred the nmicro-
fouslls msy be stained with safranin pricr to mounting. This ip usow
ful 4f the semple conitains & large propordion of thin ityenspurent
microfossiie. One should aveid making the corn syrup solution too
dilute or the prepsratior will form 'waves' on drying. This can slso
peeur if the plides vet in o toe hot and dyy almosphere. The refmetive
index of eorn syrup is very favoursble for good resclution but one
should work with «s thin s luyer as pussible.

4 bincculsyr mieroscope was used for seanning, the slide being
trangfeorred to o monogular for detulled examin.tion und for the photoe
grophie roconding of the microfossilse This ves done using the Mekte
camera in gonjupetion with & 10x eyeplees and a 47.5x objective, the
resulting negatives requiring s megnification of about 4 times to give
the standard 500x seale of reproduction of the originel nmicrefossils.
In resording microfossils photographically one is faced with the
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iroblem of eembining optimun resolution, mximum de;th of field with
fairly bigh eontrast and fine grals on the fimal grint, Critical
11lumivetion must be maintained and & blue filter wes found to enhance
the resolution obteinible. To preserve s clear beckground snd ensure
high resolution » falrly wide opening of the substuge condenser was
used. Adox KBL) film developed in Afgs 15 vas found to give the best
balange between fine grein, high resoclutiony high contrupt and reagov-
able gredebion. [Exposure time was determined in the firet instence
by measurement of the brightness of the mierofossil on the reflex
seree: using the SEI photometer. |
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In the plece of sandstone used in this investigation numercus
ziospores, some hystrichosphserids, pleces of well preserved cutlele,
froagments of sporangis, eondueting elemente and problematical fragments
of snimel mature wers found and isolated from small pleees of rock which
although showing promise of orgeniec remains te the naked aye possessed
no identifiable mecrofossils.

Moot attention heg been puid to the miercfossils which have
been photographed, andy am far «p possible, identified. In most cases
it has boen possible to assign miospores to & previously described
Falacosole gonus bub only in & few casee has it been pospible to identify
them with desoribed species. Dotailed deseription of the miospores
bh:s not been a ttempted. The generic description hug been given and
notes amplifying this for euch specles huve been sdded.

For eagh thin layer of rock 100 spores have besn counted.

The scourrence and numbers of the various genera are shewn on plates

23 3 and 4. In the four layers 23 peners could be recogniged and

72 specles of these gerera, Those sre described in the following pages
‘nd illustrated on plates e
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DESCRIPTION OF MIOSPORES
The scheme of classificatior followed here is that devised by
Potonid und Kremp (1954)s These authors rosemmend that hyphenated
spellings of certain generie nemes be sbandoned and that hes been done
in this treatises (e.g. Panctati-sporites becomes Punctatieporites).

SPORITES H, Potenif 1893
- Divieion TRILEIES Feinsch 1881
Bubdivision Asonotriletes Luber 1935
Suite laovigite (Bennie and Kidston 1885)
eigtriletes (Vaumews 1937)
Trilete, subtriangular niospores with & smooth outline,
gurfage Leovigate to infrapunctate or infragrenulate.

Fle 24 Fige Lo
‘ B“#Wmtaﬁ by twe not very well preserved specimens of
diameter approximately 20 M The wall surface is laevigete
and the trilete morking not well marked.

Pl. 2, Fige.2 and 3,

The dismeter of this group of spores varles from 25 - 34 Me
There is & distinet trilete apéﬂm; The wall surface
varies from gmooth to infregranulate,

This spere resembles Leiotriletes simplex (lNeumova).

17
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FPle Ry Tige ie

Dismoter 48 - 68 .  Spores subtriangulsr. Well marked
trilete merking, Swrfuse infrapunctate, Wall thin md
foldeds This spore strongly reseambles Mmfa Yas Lelotrilotes
rdgratus even to the darkened syea round the trilete maxk,

but she figures her specimens ag being more cireular than sube
trisnguler, She glives the size munge of L. nigretus as being
fyom 60 « 70 fi

Fle 29 Fige 5e
Diamotor 50 = 53 pi.  The wall surfuce is Laovigate and has
no spparent thiskness except on one folded specimen, Those
gpores sre threm inte folds and subtriangular shape is nob
apparent making them resenbls a spegles of Culamospore bub
the trilete aporiure is well marked.

ctriletes Specion B

Pl. 24 Fige 64

Dismoter 42 « 60, Spores subiriangulsr. The vall is thin
with infregreamulote ornsmentations The laesurse of the
trilete sporture extend to the equator of the sporer as a
repult of this ppecimens of this species are often found to
be torn. |

Fle 29 Fige 7e
Dismeter 36 - L4me This group of spores resembles the



proevious species bub the wall is laevigule and the size range
smallers
These spores show a close resemblance to MeGregor's
Lodotriletes dispimilis but bhe quotes = sise range of
43 = 55 pp vhich is Jarger then thet found for my specimens.
Ple 2y Tigs.5 ond 9.
Dlameter 36 » 40 Jie  Spores gubtriangulsy vith a thin wall
showing infregraniiate ornementation. The Luecsuree extend
“almest to the equator of the spores
Leiotriletes Spegies X
Ple 24 Fige 10
Diameter 22 « 25 pe  The wall ornamentation ip infragrenulste.
The Laosurae of the trilete marking extend almopt to the
equator of the spore.
1lotes (Newmove 1937).

8ime 15 = 21 e A dark brown triangwler spore with & broad
dark trilete ray the amsg of which extend to the angles of
the spore. It rosembles Ischenko's Trwchytriletes groseus
but is too small (T gremeus 40 = 45 M)y wnd has one angle umore
seute than the other two,
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Panetatisporites (Tbrahim 1933)

Trilete, eireulsr, sxine pungtate %o lnfysretioulste or infra.
granulate (outline smooth), trilete ray usually excoeds half
the radius, contuet areas absent,

Fl. 2y Fige.12 and 13.

Dismetor 58 = 67 pta  Wull up to 3 A in thicknesse The
orpamentation is finely granulate. The trilete muy 4o dark

v and ewbende ulmost to the equator of the spore.

Dismeter 24 pi«  There le no obvious trilete ray snd the
spore appears to be covered with fine spines Judging by the
appearance of the mergins. This sugpests that it does beleny
to the genus Punctatisporites and the goneral sppesrunce and
gige sgrees with that of Ibrahim's Punclatosporiltos.ninubtus.
Ple 25 Tige 15;
Dismobor 45 = 55 pe  The wall is up o 2.5 g in thickness
and bas infragranuiate ornementation. One arm of the
trilete ray iz 2/3 rds. the length of the radius of the spore
and the other two sbout 1/3 xd,
Calamospora (Seheply Wilson snd Bemtall 1944)
Trilete, eircular, thin welled, contuct aress ofton present,
exine without strusture (rarely » slight internal punctuation),
trilete rayeshort, secondary taper point folding often present.
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Calsmosporw Specles J
Fle 2y Fige.16, 174 18 and 19,
Dismeter 40 » 50 p.  Spores geneyally pale brown in colour.
They are ofter folded: sometimes just the wall is throwm inte

folds, sometimes the spors assumes an alongute taper point shape.
The trilete yay is sbout 2/3 rds. the length of the radius of
the spores

¥le 25 Flgos 20y 21y 22 and 23.

Dismeter 41 - 65 Jis  Thig species closely resembles species

& but s larger in slme eand showe & more mayked tendensy to
folding espeeially to un elongate shapos

Fle 35 Fige. 1; 25 20 und 3.

Dismeter 60 = 70 Jas  Again this speeles closely resembles the
two deseribed aboves

Fle 39 Figoe 4y 59 6 w0d 7s

Diameter 70 80 pe  The exine shows & vory fine infragranulste
croamentetion. The trilete yay is short, the arms verying
from 174 to 1/3 the length of the radius. Taper polnt folding
doos oceur but pot so mueh ss in the previous species. The
wall is often irregularly distorted.

Ple 34 Figs.8, 9 and 10,
Size gmzﬁ o 110%72 e 411 the spesimens were distorted to
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an elongmte shape. The well exhibite fine infregranulate
ornamentation, A short trilete ruy could be seen on one

example,

Pl 3y Piged11,125 13 and 14

Diamoter 24 - 34 i Several oxemples shov a wall 2 - 3
in thicknens but this could be an artifuet induced under
eempression, The amms ci'"ths trilete may very from 1/3
2/3 rds. the length of the vadius.

Fle 3y Fige s
Dismeter 52 - 63);. The exive bas infyegranulate ornamentse
tion, The wall shows irregulsr folding but ne speecimens
with taper point folding were sesns The arms of the trilete
ray sre sbout 1/3 rd. the longth of the radius.
Granulstisverites (Ibrahim 1933)
Triletsy subtrisngular, oxine densely granulose, granules rather
spherdeal and of spproximately equal size overall.
Fle 4 Fige 1s
Diamotor 27 « 29 Je Well 1« 2 p dn thiclkness. The armp
of the trilete ray are about 2/3 rds, the length of the redius,
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Fle 4o Fige 5o
Dismeter 40 ~ 45 ie  Cne arm of the irilete ray about helf
the length of the other two which ure almest equal to that
of the rudius,
Ple 4y Fig. 2e
Diameter 22 p. Wall 2 p in thickeess. The amms of the
trilete ray are sbout half the length of the radius.

This spore closely resenbles ﬁwiu Lophotriletes
sinutissinmus which MeGregor renames Granwlatisporites minutis.
simus. Naumove gquotes s size range of 20 - 25 fi

Flo 4y Fige 6.

Dismeter 17 f“ There is no apparent trilete mark on this
specimen, The wall is very thiek, sbout 2.5 M I am not
sure vhether this might not in fact be & frivge. If it is,

it suggests that this spore mey be & spocies of lLycospora.
¥le 4y Figs.d and 4e

Dismeter 70 = 80 e  Wall thin, There appears to be &
trilete aperture with short Laesurse (1/3 rd. the length of
the redius).




Trilete, eireulsr spores with exire simil .y to Granulati-
sporites.

ade __ poldd (Potonié and Kremp 19:5)

Ple 4 Figs 7s '

Dismeter 27 - 31 m which sagrees well with the dimensions
given by Potonid and Kvemp (25 - 35 u)s  The trilete ray
is indiptinet.

Fle 4y Fige s
Dismeter 41 g The wall is of singulir appearance consiste
ing of two lnyers, an internal mesosporium and an external
exine, The ares of the well marked trilete ray are sbout
2/3 rde. the length of the radius. It could possibly beleng

Diamoter 47 = 50 pe  The wall of this spore is thin and
tends to beeome foldeds The arms of the trilete my ure
sbout helf the longth of the radius.
Sulte Apiculati Bemnie and Kidaton (Potonif and Kremp 1754).
orimetrisporites (Mefregor 1957)
Trilete miospores of subtrisnguley outline which bear small
more or loss elongute projestions equatorially, in depressions
in the interredial marging. Wsll thin,
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strigporites parvus (MeGregoer 1957)
Fl. 4y Pige 10,
Dismetor 32 . vhich agree well with that quoted by Melregor
for the holotypesvis 33 Jpe Smell pepillae (approxim.tely
2.5 1 in length), occur all round the equator of the spores
Planisporites (EKnox 1950) '
Trilete, eiveulars very suall cones densely srranged overall,
approximately oqual in sise sod developmenty thedr height
approximites to the diameter of the bage,.

Diameter 45 - 48 g Thin valled, Thoe speeimens in

question ccenr in o group of six adbering togethor and it

is probable thut they are somevhat lmmature. Ve trilete

ray is vieible though it looks es if one would be presents
ipieniatisporites (Torabim 1933)

Tyilote, cireulary thickly coversed with tapered cones whose

basal diemetor can equsl their heighty more or lesg varlable

in sime, so closely erowded that thelr buses may toush.

Fle 4y Pige 12,
Diameter 48 - 56 pe  Cones short (2 m)y blunt and not closely
packeds Arne of the trilete ray sppreximstely half the
length of the rediue of the spores
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Pie 4y Tige 13«

Diameter 40 - 45 pis  Conos very small and closely packed.
The amms of the trilete ray sre about mlf the length of the
rodiug of the spores The wall is thin and tends to beeome

foldeds

This spocies closely repembles lioumova's Lophotriletes
ragosus but ie smaller; she quotes & size renge of 50 « 55
for L. rugoens.

Fle 4y Fige 14e
Dismeter 45 pts  Comes vory swall sund closely packed. Wall
thin and ghows & tondengy Yo beocome lrvegulsrly folded, The
trilete rey hus broad dark amms extending to the equutor of
the spores

Fle 4 Fige 15s

Dismeter 47 pi» Conos very smell and closely pucked. The
wall ip thin and undergoes a considereble amount of folding.
The ayms of the trilete sre dark snd extend into the angles
of the spore reaghing the equators In the gentre of the
spore they de not appear to all meet at the same point,



inaploulstisporites (Potenid and Kremp 1954)
Triletey eireulsr to gonvexly subtrisngulary proximel surfuge
smooth, distel covered with eones or spines similur to thoge
of Apiloulatisporites and Acanthotriletes.

it GLEDOrLGON LDeCLan &
Ple 4s Fig. 16,

Dismeter 19 p. Wall sbout 1.5 u in thiekness. The ams

of the trilete ray sre about 2/3 nds. the length of the radius.

iganthotrilotes (Neumovs 1937)

Trilete, ellintes opines ¢loeely crowded, attemuate, longer

than twlee their dismobers the groster lemgth of spines their

attenuztion and often sharper tips distinguish them from the

processes of Lophotriletes and Aplewlatisporites.

Fle 4s Fige.17 and 19.
Diameter 29 « 31 p.  Longth of the spines about twice that
of thelr diameteor. Wall thiny the gporse tend %o be distorted
in shapes The trilete ray is not typleslly visible but is
progent sg & gaplng commissure in one specimen.

Ple 4s Figs20 snd 21

Dismoter 56 - 60, Spines 2 - 3 times as long ss their
bagsal diemeter. The spores show o tendency to underge taper
point folding, The ams of the trilete ray sve equal to about
Balf the radius,



Fle 4y Tige 18.
Diameter 19 Jis  Spines sbout twiee as long o thelir begal
dismeter. Yo trilete ray is visible.

¥le 4y Figs.22 and 2.
Dizmetor 35 « 45 pe Typieally subtrdangulay in shape with
rounded corners but tends to become distorted. Spines about
twice ap long co thelr bupal diameter. Vo trilete ray is
vigible.

Ple 4y Flge 234
Dismeter 56 g1,  Subtrissgulsr in shape. 4 gaping trilete
ﬁmiam is viglble. The spines are 3 « 4 times as long
&8 thelr bugal diametor.

Suite Murenatl Potonid and Kremp 1954.

‘ coratioulatisporites Enox 1950

Trilete, subtrissgular to elreoulsy, exine extrareticulate
with small lumine whieh do not execed 6 u in dismetoer, muri
imperfect and brancheds vardable in height.

Fle 4y FlgaeR5, 26 and 27.
Dismeter 60 - 65 p. Opores generally subtriangulsr. The
trilete ray i only rarely vieible but when 1t ean be g@n
the amms are from 1/2 - 3/4 the length of the redius, The
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wall is thin and tends to beeome folded and distorted. The
orpamentation is very finely reticulate.

The spores elosely resemble those deseribed above but the
wall ormamontation appesrs to be slightly Diner and they possess
s well marked trilete ray with dark arms that almost reseh
the eguator of the apore.

Fle 59 Fige 1o
Dismeter 50 - 58 Jie Speres subtrisnglars Well thiek
3« 5pe Omanentation irregularly retioculste., Vell
mavkod trilets ridge the vays of which are 1/2 » 2/3 rds.
the length of the radius.

Fls 5y Fige 2.
Dismster 48 ~ 56 p.  Omnamentation 1s markedly reticulste.
The lumira are pentagonal in outline and from 3 - 5 A seross
vith murd sbout 2 « 2.5 @ in height. The wall is thick and
the spores sre dark brown in eolour. The amms of the trilete
ridge extend almost %o the equator.

logpora (MeGrogor 1957)
Trilete uiosporee with radially disposed ribelike thickenings
on the proximal pertion. Outline of transversely compressed
ppeeiments sublrdangular to eircular.
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Fle 59 Pige 3
Diameter 41 - 44 y Cireulsy in cutline. Thin walled.

Wall merked dark trilete yeys the arme of whieh extend almost
to the égmtnrarmmm. In the ares between two of these
ame are sbout five redial ribs.
Fle 5» Fige he
Dismeter 35 o  Subtrisnguler in outline. Crenulste murgin,
Trilete ray not verydistinet, The radial ribs are more
numorous than in speeles 4 but not so well marioed.
ore retats (MeGregor)
Fle 5¢ Fige 5e
Dismeter 45 i«  MeGroger quotes 42 au for his holotype.

Fle 5 Fige 6o

Diameter 45 « 50 g, All specimens of this specles cre fulded
but otherwise they show o close resemblance te I'diospora

rotats bub MeGrogor states that the latter is only rarely folded.

Series Arcusti (MeGregor 1957)
igonste miospores and megespore genera of varied ornamentation
which possess un apesy l.e. the interradisl arces of the proximal fage
of the spore delimited by more or less thickenod aveu:te lines,
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fgtusotriletes (Nawmova 1953) Emend MeGregoer 1957

Miospores with cbvicus arcuate lines, more or less thickened,
delimiting the interrmdial sress of the proximel portion of
the spore. They thus possess an apea In the g onge of
Raumovs 1953. Spores Laevigate or wﬁum:ly ornamented,
The apes possesses similsay ocrnemenitation to the vest of the
spore, or at most differs from the rest of the spore only te
i nﬁ.mr degrea.

Fle 5y Flge.7 and 8.

Diameter 40 - 52 pa  Spore yadial, trilete ruys about

2/3 rds, length of vadius, owate tosubtriangulsr. Thick
walled (23 p1). The tips of the rays brench into a broad
"W® fo delineate the spoa, The portion exbernal to the
apea is infregranulstey the apes gremulates The wall is
ofbens folded.

Ple 59 Fige 9

Dismeter 50 - 65 m. Spore eireular, trilete, the ams of
the trilete ray extending about 'wlf way to the egutor,
Both the apea and the porticn of the spore sxternal to it
ghow an equal degree of granular ornamentation. The wall
shows a tendency to beeonme folded.
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Pls 59 Fige 12

Diametar 32 Jie Spore subtriangular with well rounded
corners. Trilete commissure extending 2/3 rde. the length
of ths radius, The commissure brenches in a manner reminie
psoent of thet of the two oubter elements of & "Wleurs-de-lyst.
Ornanentation infragranul te throughout.

Pl. 54 Pig. 10.
Dismetar 50 - 63 o Spore owul. Trilete commissure the
srme of which are sbout half the length of the radius, The
apee heg infregranulate orpamentation, the part of the spore
external to this iz loovigete. I is debatebls whether the
irner portion does comprise en apes. The outer portion could
be an equsterial cingulum in which cuse this specles doep not
belong to the genus Petusotriletes.

Fl. 5y Fig. 1.
Dismeter 24 ji.  Spore subiriangulir, The arms of the trilste
ray oxtend 2/3 »ds. the lemgth of the vadius, and brench into
‘& broad "V" o encirele the apeas Doth the apes and the regioen
exbornal to it are lLosvigute.
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DIVISTON ZOWALES (Bennie and Kidston 1886)
Suite Aurieuleti (Schopf 1938)

Subdivision Zonotriletes (Walts 1935)

Suite Clopulatl Petonid and Klaus 1954
Lyqegpora (Sehopf, Wilson and Bental 1944)
Trilete, with cingulun {equatorial girdle) sppearing as &
sunoiforn ring in ocrows socblon, contral body laevigate,
infragranul te or granulate, trilete rays cleary extended
almopt to the egustor,

Diemeter 42 g1  Subtriengulsr in cubline. Trilele ray in the
form of & gaping commissure - not very well markeds Cingulum
45 g1 neroes, well marked on two gides of the spore, not so
Qﬁll mirked on the othaor.

Trilete, cquatorial eingulus broed, rolatively high, mussive,
seviptureless, often byown in coloury ot least as bread ss
high ut the radiel corners ss interrvadiallys interradial sides
convexj perirheral adge of clngulam ruther strongly reounded,
not alwayz taperedy sometimes with a fow plases of fracturey
gentral body, smooth to infrapunctate, trilete rays indistinet
to poreeptible,



Anwlatisporites anulstus (Loose 1932)
Fle 55 Pige lhe
Dimengions 31x40 e A dlaneter of 37.5 j la quoted for the
holotype but most specimens are mere oval than rounded.

Division Muomurales (MeGreger 1957)
Mivspores and m&akmm with trirsdiate tetred mark, snd no
other germinal appayatus, snd without surleulae, eingulum,
goni or seced. Dlstinguished by possession of & perisporiusm.
like wally Laevigate or variously ornemented, which complotely
surrounds, and is more or less olosely oppressed to an internal
body.

Subdivision lMesbranites {MeGregor 1957)
Trilete mlospores and megusporog, with & perdsporium.like outer
wall vhieh 15 thim walled and pemletransperent, Outer wall
vurdously ornamonted or ccessionally laevigate. ITmner body
aleo thinewslled, ususlly unornamented,.

Arghosozonptriletes (Naumove emerd MeGregor)

Trilete micspores with an outer envelepe (here designated as
& perdsporium), which is more or lese oppressed to the body of
the spore. TPorisporium Isevig:te or with low omamentation,

. i 3 ?igg 1759
Dismeber 120 i+ Doth perdsporium cnd body possess gramdate
ornomentation: The perdsporium sppears to be fairly robust
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but shows some folding which makes the spore assume an ovel
shape, One of the lassurae extends to odge of the body the

other two are about 2/3 rds. the length of the wadius,
Hymgnogonotriletos (Nawmeva 1937)
snogonoiriletes Spocies &
Fl, 5¢ Fig. 16.

* Dismeter 50 . Both perisporium and body exhibit infragrenulate
ornamentation. Thore is 2 well merked trilete ray the arss of
which extend to the margine of the perisporium. In the speeimen
found one of the perisporial sogments bound by two ayms of the
trilete ray is missing.

Divigion VOROLETES Tbrahim 1933

Subdivision Agonomotrilotes Luber 1935

lagvicatosvordtog Ibrahim 1933
Menolete, Loevigate %o infrareticulate, equatorial outline
broadly ovel to approximetely eireular, distal surface in
peetion » weak eireular arch, never angled distally ag in
latosporites, Exine always without seulpture, monolete
suture straight.

Fls 54 Fig. 15
Dimensions 68275 e Spore broadly oval in shape. Dark
nonolote marking, Iﬂfrugmmﬁa ornamentation, Thin walled.
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Fle 59 Fig. 18.
Dinensions 39248 )u Spores broadly oval in shape. Fine
monolete mavidng, Omamentsation infragranulate. Thin walled,

Dimengions 71295 P Spore vval in shape, pale brown in eolour,
flo monolete mark is visible. COrosmentution Loevigete, Thin

Pl. 64 Pige 24
Dimenpions 4048 Jie Spores oval in shape. Monolete mark
varying in length from 3/2 to almest 3/4 thet of the spore.
Ornamentation infrsgrenulate. Thin walled.

Ple 64 Fige 3.
Dimensions approximately 44x50 pe  Spores ovel to elreular

in shape. A momolote merk is present but on two exsmples

i% runs scrose the width of the spore and appoars to bo a

fold in the wall. Thin walled. Omeamentation infregranulate.

Dimenslons 75xi4 pe  Gpore oval to subtriangulay in outline.
The spore is dark brown in eolour and no monoclete marking ls
vigible, Ornsmentation lusvigate., Thin walled.
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Laevigatosporites Species H

Pl. 6, Pig. 6.

Dimensions 17x28 J 22x56 P Spores subrectangular tc oval
in shape. Wall 1.5-2 p in thickness showing punctate ornamenta-
tion. Well marked monolete mark running almost the whole length
of the spore. |

Laevigatosporites Species I

Pl. 6, Pig. 6.
Diameter 44 P This spore is almost circular in outline
whieh 18 not typlcal for the genus. A well marked monolete

mark is present. Ornamentation granulate.

A spore 184P in diameter bsaring three distinct colpae was
found. This is a feature associated with certain groups of Angiosperm
polleﬁ. It closely resembles McGregor's G17 from sample 6403, Devonian
mudstone from a core from the Wabamun Lake, Alberta. He quotes the
diameter of his specimen as being 18 p also. (BL. 6, Pig. 7).

A four celled spore of appareétly fungal origin (similar to

that by the present day genus Helminthosporium). Its dimensicns are

43x14 p. (P1. 8, Pig. 8).

Une Hystrichosphaerid apparently belonging to the genus Leliofusa
was found. It is, however, much smaller (Sanglp) than those described
by MeGregor (154x54). (PlL. 6, Fig. 12).

Among the microspores which defied recogniticn are some

worthy of attention.
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L. 14. Appears Lo belong to the division Zonales. It has an
open trilete commissure. In addition to this there are two monclete
markings which do not appear to be folds. The exine appears to be
echinate at the equator. The wall appears to be in three distinct layers.
The inner part cof the spore bears granulate ornamentation, the portion
external to this is Laevigate. (Pl. 6, Fig. 11).

IP 1/186. 4 triangular spore with a trilete marking in the
form of a dark line. The wall is thin with infragranulate ornamenta-
tion (Pl. 6, Fig. ). |

TP 3/88. A thin subtriangular spore with a broad triangular
marking. This could be a fold in the fall but it closely follows the
cutline of the spore. (Pl. &, Fig. 14).

TP $/107. A thin walled spore with Laevigate ornamentation.
It possesses a broad dark trilete ray two arms of which extend to the
equator. The third is only half the length of the cther twe but is
erossed by another similar marking that runs across the breadth of the

spore.

Radforth and McGregor (17) have drawn attention to the varying distri-
bution of certain distinct form features within sgore assenblages of
different ages.

In connection with the miospore assemblage as a whole some
indication of the oceurrence and frequency of recognigable ‘fom
features' is desirable. A table indicating their ceccurrence is
appended: -
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Lhusdent

Fresent

Absent

Thin wall
elveulay
Trilete

Small sige
Ares contuglonis
large size

Tedial strdations

Perispore
Grenuloes
spdeulations
iﬁmﬁa:&& flang
Dawatorial flange
&%;mnm
Honolete

ALpoa
Trisngulay shape

Abtenuate appondages
Hebiewlus

Bquatorial thickening
Stout spines

ridges

Bladders

Furrow Fold

Pores




PISCUSEION

A egonsiderable body of litersture now oxists in which aicro.
fosell remains from the Devonlan are deseribed and illustrated. In
partieul.r there is MeGregor's work on the Baliery Point Formation
which overlies the York River Fermation. There were grounds to
believe thal plant mierofossils and, of moet importance, micspores
would be found in the York River sandstons and that was found to be
the case.

Spores inevitably suffer & certein smount of distortion due to
the pressure of the overlying strate end demepge sgein tends to occur
during extraction. The chemicals uped in macoration, especially
Schultze's solution, ean destroy fine details of ornementation and
in subgequent centrifugntion the spores tend to become broken and
- distorted. Their ability to resist damage depends on thelr sise,
wall thickross and the nature of its ornamentetion. Spores ave
best preserved in & purely orgunic matrix sush ez 4o found in gosl
apd pent. Minersl perticles ave on o mmeh grecter sesle of hardness
than gpores, and thelr presence causes demage, due to abreglon during
depopition, and by distortion on eontact and subsequent compaction.
The finer greined the sedimenty the better are the spores preserved.
i@ media for spove preservation we may place inorgunic sediments in
the following order of diminishing usefulnessi~ nudstones and shales,
sandstone, greywackesy in sccordance with the progressive ineresse of
grain pize exhibited by these rocks, In 1946 Wilson (15) stated that

40
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sandstones and sedimentary deposits with a similar order of grain sisze
eould not be used for the extxuwetion of setisfactory microfossils, but
ginee then they bave been used by workers such sg Babni, MeGregor and
others.

Mierofopsils possese a number of very rend sdventages over
nuerofossils in many stratigrephie and ecological studies. If o yook
bed ean be placed in iis corrvect position within & pories using one
or two prosent distinetive and abundsnt index macrofossils, one will
obviously uu%huo In wany cases the aceessible outerep is limited
and we cannot be certain that we have coversd sufficient material to
find the index magrefossils. Sven within one bod of 2 serdes the
distribution of a mecrofossils may be localized and uneven., Many
sedimentary rocks ars completely lucking in mecrofosspils but are
found to eontain numercus microfessila. Macrofossils are of no use
when we oxam ne cores as even if they are prosent the shance of our
getting one in cur sample ig infinitesimal, Ap soon as we turn to
unicrofoseils hovever, the pleture brightens. VWhen we mmmine our
ssmple undor the microscope at & magnification of 500x we are mepnifying
our sample, oitr outeropy by the same degroe. It is as if we were
sondning on exposure mlles in lengthe From one smell semple weiphing
a fow grame we can exbruot meny thoussnds of dursble micrefossile and
seleet that partiowlar proup with which we aye best acowinted, to
interprot., Ve ean investigate stratiprarhic and ecologieal changes
on a much more precise basls and over shorter time intervals, Tor
exsmple Prdtmenn has investigated the floristic changes cceurring
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during interglseial periode by the study of pollen greing extracted
from varves, the fine amnual layers of sediment deposited on Lake
bottoms, Oiudies on such & fine seale us this can only be done
asing microfossiles It lg possible that annusl changes such as this
ecould be iraced in miach older sediments .8 it iIs not incongeivable
thet "Pospiliged varven! might exist within sediments.

¥here large mumbers of diverse microfossils can be extracted
and 1dentified it is poseible te preopsre bloek histogrems whieh can
be used ag = besis for stratigraphic vorvelation. A classie ploce
of work in this sphere is thet of Haistrick and Simpeon vho used
miogpores for oorrelating o number of Vorthumberlsnd coal seams. It
is necessary to survey the microfossil conspeebus as a whole snd then
to o eleet & number of dominant spesies for gowmnting. The numbex of
individusls thet have to be counted depends on the number of dominand

spocies.

Lot us apply the)l® test to the hypothoses that none of the observed
frequencies of ocourrence of Calamespors Lelotplletes differ aignifie
gantly from the value we would expeet on consideration of the nmean,

A walue of N grester than 7,815 for the 3 degrees of freedom would
indigate that the hypothesis should be rejected. (Snedecor Statistiecal
Mothods (43) pe 190).

The values of X< 5415 snd 2.48 are less than 7.815 so our hypotheses need
rot be rejected, The probubility of a larger but etill aeceptable value
of chi-square ccourring is between 10 and 207 in tho case of Galamospora
and 507 in thet of Leiotriletes.
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Le Re Wilson (15) states that satisfactory correlation results have
been sttained with eounts of 200 where there ave 6-8 dominant species
and 500 whers thore are 12 or more species invelved. The doninunt
speeios chould cecur in a frequeney of 5% or more in the total gount.
A wvaristion on this method of defining & uia:ﬁtmaail‘asﬂamhiaga is that
deseribed by Pudforth and MeGregor (17)e Instead of considering =
gonspestus of speeles they druw attention to the charscteristie distrie
bution of differsnt features of spore morphology through the geological
time seales. We ghould note, howewver, that certain morphological
features and alsv soms speeies of miercspore persist throughout o
nupber of major geologleal time senen (26),
Ferusal of the resulte (Tuble 1) indieates that Calamospors
the dominant penus being present in percentages ranging from 39«63.
Lot us apply the X° test to the frequencies of Calamospors snd
stos in tﬁa four layors.

Rxpogtiod 2 (e=g=s)”

39 5245 %%25 = 3,22
A

63 5245 %%25 = 1,90
s

93 5245 o -

55 5245 3%‘; = 4034

= (029 = 545
o ,
For 3 degrees of freedom this indicstes a probability Y10 {20%.


http:indieo.tof.ll

Observed Expested (gm0 o8)
[
iz 7475 {ﬂi)ﬁ = 1,81
b 5
5 7475 | (%.g)g = 0,653
8 775 (e g;}g = 0,008
q"‘* :
3 7475 %@g)ﬁ = 0,008
E

%2 = (%A32 = 2,48

For 3 degrees of freedom this indicates & probability of 50%.
Jomoppora 1s represented by seven different species

no one of which esn be said to be dominent (Tuble 2). Speeles Ay B
and ¢ o11 vie for this position having 50, 46 and 43 individusls (out
of 400}, In this case it is not sdvisable to talk of an index mleros
fossil: it is nevessayy to tuzn our attention towards the eompilation
of an indext mierofossll apsemblage. The aim was to do this for
sagh of the thin layers and for the sum of these layers. On exmmining
table (2) o marked sinmilarity between layers 3 and 5 boeomes appsrent.
4 lesser degree of simllarity is present beotween layers 1 and 6, These

repemblanges are supported when the other miogpore genera are congidered.
Unfortunately there is no well marked asccessory genus or specios.
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I an attempt 1s made to gorrelate two rock ssmples on the
busls one index fossil the statistieal chance of the two being the
gamey eveon Al the index fossil i found in ecseh, ie rather luww. Take
two index fossils and the chance is greatly incrsused. Tvon more so
for three or morecs In the ease of niorofossils the presence of the
micrefoesll and aleo iis percentege of the whole are gonsidersd. The
more spesles or penevs congldered hovever, the greater the number of
individuals that have to be counbed.

The “nmwt approaches to accessory geners sre Lalotyd

similavity. The presence of five spores tentatively sssigned to
nisporites is due to the discovery of & group of spores.
Layer 6 differed from the other throe in possessing less miospores than
the other three layers. This was the first layer to be examined and
it wes thought that this night be due to defliciencles in tegchniques but
it wes re-examined and again found Yo be sparsely endowed with sporss.
Maeroseopie cutieulsr remsing were abundant in all the layers.
These varied iv size from & few ¢ells to pleoes 'nppwm*&w Ix5 cug.
in sige. Unfortupately they defied identificutions Their most
notable features ln most casesy was & ‘Ywarty' structure, sach ‘wart'
being sbout 20 cells across. Also present were many fragments of a
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woody natures conducting elemente of verious kinds.

A minspere assembluge ¢an be eongidered from the vieowpoint
of the worohelogieal features thet it axhibite rather than fyom &
taxonomie gtendpoint. The wost abundant 'form fesatuves® (17) arve thin
wally civeular shape and trilete aperture. Alego present are amll.
sized sporssy congplouocus by their sbesence are spores with bladders and
the forme bearing stout spines and atbemmate appendages. Yo spores
with an exine showing o retieulate pattern wers present, the nearest
approach being an infrarcticeulate owementation,

The geographisel and geologieal proximity of the York River
and the Battery Point formationg returally invites mpaﬁmn between
the mlospore susemblaogen of the twe loeations, MeGregor (2) found

lamosooms to be the dominant genue ir hie sample from the Battery
Point formation in the frequeney of 28%, In the sample examined from
the York Piver sandstone Colamospors was agnin found to be the dominant

ganues but et an aversge pereentage of 52,5%. Melregor found 18¢
SNASTAL L S IR R TR rites and m LB R ‘m WW&H the York Niver
sanple only yielded one other genus with o frequengy greater than 5%

loiogtrilotes with 7.75%. The York River sandstone yielded 22 genera
and 53 speeles compared with 18 geneys and 36 spoeles from the Battery
Point formetion, Heverthelesp MeGregor found 8 mlospore genera that
I 4id notr- [nigirielkis,

of eertain genera is the absenge of the 'form features' they represent.
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The York River formation ylelded & miospore genera not found in the

Battery lulntte Ixschy

show one 'fomm festurs! laseking in MeGregor's econspectus, thit is,
trispguleay shape with pointed corpers. Thie is demonsirsted in

otog snd is ono unknown species (TP 1/128).

Another ¢ontrsst with the sspemblage derived fyom the Botiery

Foint fommation is the apperent sbeence of moegespores.

¥hen we find spores in s sediment we shouwld perhups conpider
how they eould have arvived there. ‘hey may have been liberated
undor calm stmospherie conditlons to become burled and econsolidated
Yin situ's  They could have drifted on air currents to descond inte
seu of greater or lesser depth or into & fresh wabter lakes, Alternae
tively they could have been ssaociated with mude or similer uncotm
golidated sediments whieh were washed swsy and redeposited. dncther
posgibility is that baving besn deposited under sny of the three above
eonditions to form eonsolideted rock whieh was at some luter time
evoded and vedeposited, the foupils together with the minerul fruaction.
In this csse the fossils ere said to be Yre.vorked's It is obvious
that ree-working eould be a gource of congidersble eryvor ir estimating
the dote of a sumple on the microfossils buts fortunstely, rewerked
niogpores have thely ornementation eroded and show other signs of
damage po they can be eupily recognized as suche



Tr the ease of the roek mterisl under irvestigetion it i
unlikely that the fossile found have been preserved in situ, Tt ip
1ikely th -t the muorofossils were washed down and deposlied wndey
shallow water, posaibly wnder deltaie conditions. The miospores,
hovover, would have been trangperted by wind te their present resting
plage. In the ease of eoals the mivspores found have most probubly
baen deposited tegether with the macrofocsils but in moct sedimentary
rogks the majority of the mierefompile willhave been wind-borne
vhereas the mecrofossile will heve besn traneported by wvatey,

The oecwrvence of plant merofessils romedng in o relatively
undsmaged condition suppents that the sediment vas laid down fuirly
clese to the rhoreline, Combined with the fine greined neture of
the eongolidated rook the eviderge suggeste falrly rapid depopition
under singzish water not very far fyom the ﬁmﬁ of the vogetation,
The = bundance of spores and lack of wmarine microfossils sueh sa
byotrichosphaorids suggents a eontinental origin for the York niver
Pormatlon.

When we sttompt to draw sny kind of oeolopical conglusiocns
from microfossil evidence ths pite and mode of depesition of the
sedinant should be congidered. This can only be done if ve ars
eertain thet the microfoseils have been preserved pear to or within
the environment thot produesd the purent plants. The presence
of muerofessils over if fragmentary together with the microfossils,
suggests this situation, To £ind plant remains of a delicate nature



49

in 2 ressonable state of preservation iz espeeially encouwraging, If
hovover ve Jind only & few nmivapores and no evidence of more solid foesil
remaing, it is highly probable thet we are donling with & sediment luid
down o eongldeveble dlstance off shore. The miospores will huve been
wind tyenpgported gonsiderable dictances before falling inte the sea

and will only represent those species whose gporss have a morphdogy
espeelally sdventageous to long dictance wind transports They will
probably represent forms with these propertics from various different
suvirommente. To ettempl lo dyew egological conclusicns Lfrom evidence
from such sources would be folly indoed. The presence of macrofossil
remaing together with the mierofossils, with both in a compurable state
of prepervatior suggests thal both eomponents have a common origine

The gontrest between the ecologzicel picture presented by the macrcfossil
and mierofosgil evidence iz most elriking.

In reference to the mecrefoseil evidence to be deduced from the
exsmination of the sandstones in the Ter Polnt vegion, Dewson (5)
states that "Little else appears to have prown than a dense herbuge
of Poilophytons along with plants of the genus srthrestisme". Vhat
eontrept indeed to the ploture sugzested by the mierofessils record
indiesting the existonce of no fower than 22 genera with 53 spoclesd



SUMMARY AND CONCLUSIONS

pefore attempling to druw any eonciusions fyom the svidonce
presented it shouwld be emphaciged thet the field eof investigetion in
this work has beer very swaily bub 1% is hoped that some of the prineiples
involved may be worthy of wider spplication.

The number of espores emwmined for esch dndlviduel laysr lus
beer Insufficient to give repeatoble valid resulis except in the case
of Culemospors and Leioiriletes. In the ¢sse of these lwe genera,
however, the numbers found in cach lsyer lave been shown not to differ
gignificantly., This is encouraging aud suggests thet walid index
miorofossil cssemblages can be expoeted on the mmmination of small
rock pemples such as are provided from chippinge from oll boring

coren, for exsmple,

On the sddition of the resulis for the four layers sulficient
meioppores hove beon oxamined to be able to present u valid index
micrefopsll sesemblage for this partleulsr facles of the York Hiver
soriss,

The eombination of & lorge number of mlosporess together with
sbundant plant remalns of & more delieate nature and the absence of
marine nierofossils, such es hystrichosphaeride in significant numbers,
suggests & gontinental origin for the York Hiver serles.

The presence of a large numbsy of often diverse genera and
spoecion of mioppore suggests thet a flora of considerable diversity

50
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and phylogenetic development axisted as early as lower Middle Devonian
times, Potonidts (13) interpretation of the Uppsr Devonian sz o
period of floral amplification appears ouestlorable In thie light.

It meems probable that the forerunners of this diverse florz heeome
involved in Lower Devonian times or aven enrliery rnd that the Middle
Devenian ropregsents an ara of amplification.
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PLATE 1

Devonian sandstone near Tar Point showing the fragmentary

nature of the plant macrofossil remains,






FLATE 11

Figure 1, Leiotriletes species A
2 & 3, Leiotriletes species B
L. Lelotriletes species C
5. Leiotriletes s es D
6. Leiotriletes species &
7. Leiotriletes species F
8 & 9., Leiotriletes species G
10. Leiotriletes species H
11, Irachytriletes species A
12 & 13, Functatisporites species A
1k, Punctatisporites species B
15. Punctatisporites species C
16,17,18 & 19 Calamospora spe
20,21,22 & 23 Calamospor:




PLATE II

Figure 1, Leiotriletes species A

2 & 3. Leiotriletes species B

L. Leiotriletes species C

5. Leiotriletes species D

6. Leiotriletes species &

7. Leiotriletes species F

8 & 9., Leiotriletes species G

10. Leiotriletes species H

11, Irachytriletes species A

12 & 13, Punctatisporites species A

1k, Punctatisporites species B

15, Punctatisporites species C
16,17,18 & 19 Calamospora species
20,21,22 & 23 Calamospora species B







PLATE 111

Figure 1,2,2a,&3. Calamospora species C
Ly5,6 & 7. Calamospora species D
8,9 & 10, Calamospora species B
11,12,13 & 14, Calamspora species F
15. Calamospora Species G






PLATE IV

Figure 1, Granulatisporites species A
2. Granulatisporites species C
3& ke Cranulatisporites ggegi&s £
5e Grggg;&tiggoritga species b
6. Granulatisporites species D
7. rites leopoldi
8,  Lyclogrenisporites species D
9. . Cyeclogranisporites species C
10, Perimetrisporites parvus
11, Planisporites species A
12, Apjeulatisporites species A
13, Lophotriletes species &

14, Lophotriletes species B
15, Lophotriletes species C
16, Apapiculatisporites species A

17 & 19. Acanthotriletes species A
18, ~ Acanthotriletes gpecies C
20 & 21, Acanthotriletes species 8
23.& 2. Acanthotriletes species D
23 Acanthotriletes species B
25,26%27, Microreticulatisporites species A



PLATE 4




FLATE V

Figure 1, #ieroreticulatisporites species B
2, Microreticulatisporites species €
be adiospopa species B
5.  Badlospora rotata
6 Radiospora species D
7 & 8, HRetusotriletes species A
Fe Retusotriletes species B

10. Retusotriletes species D

11, i hetusotriletes species B

12, netusotriletes species C

i3. Lycospora species A

1. Anwlatisporites anulabus

15, Laevigatosporites species A
16, Hymenozonotriletes species A
17 Archasozonotriletes species A
18, Laevigatosporites species B







PLATE VI

Figure 1. Laevigatosporites species C
2, Laevigatosporites species D
3. Laevigatosporites species B
L. Laevigatosporites species F
5. Laevigatosporites species H
6. Laevigatosporites species 1
T TP3/98
8., TP3/66
9. 7TP1/128
11, L4
12. Leiofusa Sp.

14, TP3/88



PLATE 6




TABLE 1

Ocecurrence in each layer and frequency of the different

miospore genera,



T A B L E &
LAYER | LAYER 3 | LAYER 5 | LAYER 6
CALAMOSPORA | spPECIES A 10 12 14 14
SPECIES B 6 18 12 10
SPECIES C 4 16 12 I
SPECIES D 6 9 I 3
SPECIES E |
SPECIES F 10 3 3 13
SPECIES G [ 4
TOTAL 39 63 53 55




TABLE 11

Frequency and occurrence of the different species of

Calamospora



TABLE

GENUS

LAYER |

4

LAYER 3

I

LAYER 51 LAYER 6
it —

LEIOTRILETES
TRACHYTRILETES

PUNCTATISPORITES
CALAMOSPORA
GRANULATISPORITES
CYCLOGRANISPORITES
PERIMETRISPORITES
PLANISPORITES ?
APICULATISPORITES
LOPHOTRILETES

ANAPICULATISPORITES
ACANTHOTRILETES

MICRORETICULATISPORITES
RADIOSPORA
RETUSOTRILETES
LYCOSPORA
ANULATISPORITES
ARCHAEOZONOTRILETES
LAEVIGATOSPORITES
HYMENOZONOTRILETES

FUNGAL SPORES
ANGIOSPERM POLLEN ?

HYSTRICHOSPHAERIDS
UNIDENTIFIED

12
|

9
39

W N

- 0 d O ¢

S

8

53

&NU#

6

&+ o —
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