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werc found in the banks of the Don, beneath a connlderable
thicknens of oand, at about thirty feet above the levcl of the
1eke, In the nome publication, Henry Youle Hind 1s quoted to
the offect that in digging wells in Toronto, trunks and brane
ches of trees had been found imbedded in the overlylng yellow
clay at depths ten to twenty feel below the surface,

iiovever, mang years pasced before tho recl importance
of the discovery of wood and shells along the Don River was
recognized, Avout 1890 when the ciity undertook the task of
straightening the curves of the Don Rlver, fine sections of the

drift were exposced along the river, A nature student, e printer

nomed J, Towmaend, wes attrocted by the forells and gtarted a

collection of shells and bits of wood {rom the beds of sand and

clay cxposed during the work, He 2leo collected sonme frecaents
of lsezves which were sent to Sir Willlam Dawson in Montreal
for identification, This collection of leaves was finally
examined by D.P. Penhallow of McGill Universlity. Over a long
period of yeors the Pleloniocene geology of the Toronto fore
mation wes stuiled by A.P, Coleman who, however, was unable %o
esteblish the correct stratigraphic position of the beds, The
interglacial bads of the Torsnto formation have et dlfferent
times been placed in the Sangamon, Yarmouth and Aftonian
interglacianl of the Plcirtoceenc sequence, During recent yezrs
the Pleclietocene geology of the Toranto Tformetion and the Toronto
reglon has been studled by AL, Vatt of the Ontario Department

of Yines and by A, Dreimxonls of the Universiiy of Veatern

Ontarlio,
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2. The P:oblem

Excavations for the Toronto Rapld Trannit Subwey oX-
posed several sections of the Toronto formntion which contalned
beds of sand with abundant plant debris, Samples of this material
vere collceted and sent to Dr, N.V. Aadforth of MNelanter Univer-
sity for examination, The writer was entrusted with the tack
of invertigoting 4ts pland foocll content. The object of this
inventi?&tion wag to atudy the fos~1l ascemblae ¢ and to cetab-
lich correlation with the scctions of the Toronto forastion

oxpared in the Don Valley Brick Yord and along the Secarborouch

Bluffo,
From this starting point the inveetlgntion was exttonded
to the ctudy of the Don beds and the Jearboroush beds with a

vicw to laverticoeting pient foaaglls In thease depesits, and maklng

a dectolled stuey'of the geolor:ical ncquence, This step gcave rine
to the provblenm of the ape of the intcrgleclael Don beds and tae
relationohlip of thé overlying Secarborough beds and the sequence
of tille ond varves to the cestablished Pleintocene str;tigraphy
of Eastern Horth Ancrice,

However, 1t soon became apparcnt that more geolorsicel
and nnlynolagical information about the recent, postglacial
and interglaclal deponits was necensary in order to intcrpret
the resulto pgained by ntudies of the Toronto formation, For

that recson the opportunity to worlk with the Ileictocee field

partics of the Geologicol Survey of Canada was grestly enorecl-






Further, Deevey states that,

"Information on North Ancrican interglacial foseil
floras, especlally of foaril pollen is astonishingly deficient"
(po 1353), and he feels thoat, "as moet of the known sections
are Ilncomplete, nicrostratigraphical methods would seem almost
imperative for correlation, yet they are slmost never used,™

A three point objective was séd up ar the aim of this
study: first, to find an ansver to the above guotatlons by
Flint ard Deevey and to make a contribution to our present
knewledge of the Plelstocene events in Canesda by establishing
the age of the Toronte formatlon; second, to find methods of
exploring ssedlments, oithner than peat, for microfosalls and to
establish the principles for utllisation of Canadlan ?lelstc-
cene microfossils in this kind of study; third, to demonstireste
the implications of a pelynolo;i~al study of this kind in

related Tields,

3. Definitlon of Palvnologry

4

The writer feels Justified in discusrcing briefly the
meaning of palynology, because palynology as a sclence is
comparatively young and not widely unﬁerstood in the broad
ficld of reccarch. Nevertneless, the study wof pollen goes back
to the seventeenth century, three papers concerning 1t being
published before 1700, These early papers have to do mainly
with pollen morphology. |

In palynology, fundamental study reclates chiefly to
the walls of pollen grailns and spores (regardless of the age

of any particular
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potential microfos-ils in reletion to the Tformation of pent
ond modern vegetntion units,

In Palcozoic strata (Ordovieian,  Silurian) plant
mecafosriln become graduanlly very scarce, but the rocks still
contein workable cmounts of nlant mierofoe~ils (Zadforth and
leGregor, 195%4), Even in Mesozoic rocks vhere both negafossils
and microfoassils are relatively abundant, 1t in often eaosicr
to utilize the mlcrofossil ansemblases (Radforth and Rouce,
195%) .

Working backwards through geological tine, ve gradu-
2lly lose the rclationship between nlants and the pollen grains
and spores produced by them., This is ¢Gue to the relatively
sndll anount bf work that has becn done so for on the problen
and to the fact that the plants from which these peollen greins
and gores originnte are now extinct, These difficulties foree
a nalynolorkst to use plant microfosrilg without knowlnsg their
relationship to the parent plants, Elaborate artificial clanci-
fications of fonnil snores have been proposed by severol
workero,

Inportant facts about interrclations Letween opnlied
palimolopy and plant taxonomy have been pointed out by Erdtman
(1952), who wrote:

" The broad contact retween anplied nolynolosy and
plont taxonomy does not czll for introtuctory connentn, A
cautlouns approach to tnis fiecld moy e mede throush inverti-

getlonn shouwing whetner taxonomiecal amendments on o nege-
moryholoi:lecl base can be confirmed by palynolo:sicael evidconco
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or nct. The evaluation of nal:molo-icel eriterie chonld be
equally critical and cautious in more or lecs adveonsed invantie
gatliona: the pnllen groling In related genera oo ucunlly more
or lees of the onme type, but strlking c:OChuiows occur / ef,
Cofe Snihotiun - Lenchonoulida (p. Agl) and Lopis - ?"uﬂ'
the hol*ennorn1o1o*¢onl 2lecix nﬁncy betieen thn 17at two Cenor
iny hot rever, noi inexnliecable in the Light of »o ”ﬂu c-"mm"nﬂc/°
Another reagon in favout of a erlileal attltude la the fact
that D llen gralng of more or lens the name typa ( nc far as
can be judred from inveat:g:tions by wnns of an oxlinn: 7
mizroccene) are socetines found An nlanda supporedly not clogt-
ly intorrelnted. Thus o countcrparﬁ Y0 the aucery nollen LynE

in Lirmoantihes (3. 241) in met with In 4he Connoraccge -~ Joll7-
doroldeee and the nollen' sre ns in Adoxa nxc cinllar o those
in Crngaorinm,

un the othar hand more 1nwn one policn type will be
found in ecerbtaln zenern / e.7, An Auslis (pe 97 - 29), fncrone
(pa 372), Fcnuﬂuveh, Cneorum (n. 11%), norina (p. 1523, and
Svanioccos (Pe det) /. In thcre ances the Jillzreant types orve

a
ucually each confined to partlouinr c"ctlons ol the scnera
Sovarel tymen of pollen craing 1y even be nroduced by 2
8pceien, Examplent ¢ dinmorphic pollcn g“”ixr ol csprtein
nlumbagsincecous pl?zt° (. )23) farther rrituln I farincea
(Fige 197 B, ps 3538) and P, veris (Fig. 107 D): the two pnllen
tywece 4n thin spcc*ns ALiTer rot cnly la clze tut an o rule
aloo in chane and aperiure numeer, Otlhicr exompleos of plante
vith seversl pellen typer, thouph terzing 1utc ezch ether,

have Leoen mentioned G, oy ﬂr(wwgamn. Thue in tunng r*in
crandislore ‘ewilraper urnue’ end Yoonosc. turaed Sraing vove
ifound in cone and the nonme flower (Brocchamp, 1933, FAGe 2,
Pe 143}, uwhercos in cnother scenthoceocus plent, Diclipleor:
Javenica, ¢hlint pollen types were found in one and the sanm
antner, Thepe were moro or Lesn diffevent intar ne in polarity,
oy wetry, aperture nunber (2 - 6) unu shape but ¢ .,urentlv

not in cxine ~tratificntion and nctterns (TPCﬂckamD 1°L2,

Fice 15, ne 139), "

rhe cnance of findinag micirofos  1ls hus vroved to be
far grenter than that of Tinding megufoseils (Xedlerth end
HeGregor, 1554), If polien o2nd mnorcs can wo reloted o wheir
parent plants, the developient ol those plunads cin be {olloued
tarough genlozienl time, The diidlculty is (ot Suring the

long perlod of evolution mony nicats hrve dled out and novw

ones n2ve itoken their place, rolicn grail o and soarog ore
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2A, Botankcal Aspects of the Ontarlo Region

The Toronto region is at or very close to the boun-
dary between the Deciduous Forest Region and the Great Lakes -
St. Lawrence Forest Reglon. The following description of these
reglons has been given by Halllday.

Declduous Forest Region,

D1 Niagara Section.

The rather low-lying portion of the Ontario penimsula,
enclosed by Lakes Ontarlo, Erile, and Huron, reaches the most
southerly latitudes in Canada., This area enjoys very favourable
climatic and soll conditions, which allow for the sole distrl-
bution in Canada of many Declduous species,

The assoclations are predominantly composed of broad-
leaved trees. A large number of these species, many of small
size, find their northern limit here., Amongst these are chest-
nut, tulip tree, mockernut and pignut hlckories, chinquapiln,
chestnut oak, scarlet oak, black oak and pin oak, black gum,
blue ash, magnolia, pawpaw, Kentucky coffee tree, redbud, red
mulberry and sacsafras. In addition, within this section 1s the
main distribution in Canada of black walnut, sycamore, swamp
white oak, and shagbark hickory, together with the more widely
distributed butternut, bitternut hickory, rock elm, silver
maple and blue beech, All these species occur as scattered in-
dividuals or groups, either on specialized sites or within the

characteris.tic association for the section. The assoclation,
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made up of widely distributed broad-leaved trees common in part
to both the Great Lakes - St. Lawrence and the Declduous Forest
Reéions, consists primarily of beech and sugar maple, together
with basswood, red maple, and (northern) red oak, white oak, and
bur oak, The presence of the specles liasted above and the pre-
d~minance of beech within the characteristic association, show
o definite relationship to a centre of distribution indicated
by the position of Ohio, Coniferous specles are pcorly repre-
sented; wildely scattered hemlock occurrs within the characteris-
tic association; on the lighter so'ls are small locul areas of
vhite pine, often with an undergrowth of black oak and scarlet
oak, and there 1s some red Juniper, generally on poor gravelly
sites,
Owing to the influence of climate, vegetation and the
underlying rock fertile soils have developed,
Great Lakes-St, Lawrence Forest
Region, Ll, Huron-Ontarilo Sectilon.
This takes in the main body of the Ontario peninsula,
extending from Lake Huroh and the southern portion of Georgian
Bay to Lake Ontario. With 1t 18 also included Manitoulin Island.
The topography ie somevhat irregular, with a marked
rise in altitude to the west culminating in the highlands south
of Georgian Bay. The bedro.ck is overlain by glacial deposits
and the west and east boundaries are, in part, modified by
wave actlon and lacustrine depnnsits from glacizl Lakes Algon=-
guin and Iroquols and some marine deposits from the Champlain

Sea,
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The prevalling associatlion 1s broad-leaved, but there
is a reduction in number of species. Sugar maple and beech
are dominant, comprising about three-quarters of the forest,
With them are basswood, white elm, yellow birch, white ash, and
some red maple, and (northern) red oak, white oak, and bur oak,
Small groux»s of hemlock and balsam fir and an occasional white
pine occur within the assoclation, as well as a scattered dis-
tribution of large-toothed sspen, bitternut hickory, butternut,
ironwood and black cherry; and blue beech, silver maple, slip-
pery elm and rock elm, and black ash are found locally on spe-
clalized sites stich as river bottoms and swamps, In the south-
ern parts, there is some 1ntrusioﬁ of black walnut, sycamore,
and black oak; white and red pine stands are found on lighter
soils and were formerly more common; red Jjuniper is present
on gravelly so’ls and eastern white cedar in swampy depressions,
After fires, aspen, principally large-toothed, and white birch
often form secondary assoclatlions,

The northern boundary or line of contact with the
altered limestones of the Precambrian Shield 1s of lmportance
ecologically aes determining to a greater or less extent the
northern or southern linmits of many species., Jack pine, for
instance, does not come south of thls line, and sycamore,
butternut, and bitternut Blckory do not go north of 1t

(Halliday, 1937).
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2B, Botanical Aspects of the St. Lawrence Lowland and

Northern Ontario.

Between the Laurentian Plateau to the north and its
outlier, the Adirondacks, and the Alleghenies to the south,
is a well-marked valley or lowland through which the waters
of the Great Lakes system drain. This valley, of flat-lying
Okdovician and local Cambrian limestones, is covered witih
Pleistocene dep-osits.

The upper part of these lowlands, extending from east
of HMontreal to reach some distance up the Ottawa River Valley
to the vest, comes under this section, whlch also continues
south into the United States by the Champlain Valley,

Though the general character of the tree cover is broad-
leaved, there 1s a falr representation of coniferous growth
which, previous to settlement, was probably more extensive,
The dominant association is mode up of sugar maple, and beech,
togetner with small quantities of yellow birch, wijite elm, red
maple, basswood, white ash, (northern) red oak, white oak, and
bur oak and large-toothed aspen, with a local occurrence of rock
elm and blue beech., In the immediate river valleys there is
sore local distribution of butternut, cottonwood, and slippery
elm, with the intrusion, up the Champlain Valley, of shellbark
hickory. With the general associotion are patches of hemlock,
white spruce, balsam fir, and sone white pine; and on light

solls as arsoclation of white pine and red pine, now ar second
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growth stands, 1s relatively common. In poorly drained depress-
lons small areas of either tamarack, eastern white cedar and
black spruce, or black ash are found, and clumps of eastern
white cedar are often characteristlc of poor stony sites. After
fires, second growth of aspen, mainly large-toothed, and white
birch with balsam fir and white s»ruce are often found. Both
this and the >recedlng section are noteworthy for the very rich
vegetation, pzriticularly of spring-flowering herbs, to be found
on the forest floor,.

Over most of the section, brown forest soils are pre-

sent.

I3, Lower 8%, Lawrence Sectilion

The eastern part of the valley described above comes
under this hcading., The lowlands narrow down to the east, and
the boundary on the north side of the river is only a short
distence below Quebec City. On the south side 1t continues
for sowe distance along the river flats.

A mixed forest prevails, showing influence of the
Boreal Forest Region. The principal association is made up of
sugar maple, hemlock, white pine, and yellow birch, with con-
siderable balscm fir and white birch and scattered vhite spruce,
the latter three all being boreal species. In these are distri-
buted some silver maple, (northern) red oak, beech, white ash,
butternut, red pine, and white elm, Aspen and white birch are

relatively common after disturbances; cottonwood and red maple



are found on river bonks, and swamps provide suitable sites
for black spruce, black ash and eastern white cedar, The soil
type 1is predominantly podsolic.,

L4, Algonguin - Laurentian

Section

This oquite extensive section takes in the Georgian Bay
district, the Algonaouin Highlands, the u»per Trent Valley, the
uppver course of the Ottawa River and the lower slopes of the
Laurentian mountains including the valleys of the St. Maurice
and Gatineau Rivers,

The whole section differs fundomentally frem the pre-
ceding ones in the Great Lakes -~ St. Lawrence Forest Region in
that the bedrock is part of the Precambrian Shield consisting
largely of crystalline limestone, schiets and gnelsses and
granitic intrusives. The topography 1ls rough and irregular,
Glaclal deposits cover the grenter part of this section. In
addition there are gome lacustrine deposits from the Nipissing
Great Lakes and Lake Algonquin.

In this section white pine probably reached its mexi-
mum development in Canada, but cxtensive lumbering and fire
have removed the greater part, Red pine has also been a pro-
minent specles, especially on the Algonquin Highlands. In
epite of the previous dorminance of these gpecies and the »fe-
gsence of intrusive conifers from the Boreal Forest Reglon, the
general character is that of a mixed forest, and the dominant

or competitive association is one of sugar maple, yellow birch,

z
/.



24,

hemlock oni white pine, In adcition are varying amounts of
bascunod, white spruce, bvalsam {ir, beech, (northern) recd ozk,
olm, white ash, red maple, lronwood, white bireh, and large-
toothed aspen, Throughout the scotlon areas of haordwood occur
on ridge tops and on henvier soid. Black spruce, tararack and
eastern white cedar are found in suampy depreaclons,

In the eastern parts, the genernl nmixed ascocliation
grades northyard to the Boraeal Forest standa of the Central
Transition and Northeactern Conlferous sections, with yellow
birch as the surviving hordwood, which becomes more seatiered
and gstunted in its grouth,

To the west, along the chores of Georglen Bay, 1s a
apecial areoc or "shore type" developed o: the :ather rocky,
thin 00il, Jack pine, of an open clumpy nature, 1s dominont,
together uwith aspen, white bireh, red ock, red naple, whlie
spruce, black spruce and white pine and red pine, all shoving

poor form and size,

2C., DBotanicnl ienecta of the Con~t Forest Rerion

Vancouver Island and the Vancouver region on the maine
land fall into the Coart Forecst Region and are covered by sce=-
tions C 1 and C 2, The f»llowing dencription hac been given
for thcoe sections by Halliday (1937, p. 26).
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Cl. Madrona - Oak Transitilion
Section

On the ieslands of the Strait of Georgla, the adjancent
east coast and southernmost port of Vancouver Ieland, and at
scattered points along the malnlsond shores occurs the only dis-
bribution in Canada of two speclies, the madrona and the Garry
oak, Of these two the latter is almost entirely confined to the
goutheast part of Vancouver Island., The madrona occurs as a
characteristic subclimax tree with associations of western red
cedar, western hemlock and a much more widely distributed spe-
cies, the Douglas fir. Garry oak tends to form pure assoclations
or groves, but is also found scattered in other associations,

On alluvial soil red alder is common, and broad-leaved and
vine manles have a general distribution.

C2, Southern Coast Section

The southern part of the Coast Forest, extending over
most of Vancouver Island and the British Columbia mainland north
to Knight Inlet, is included in this sectlion. The eastern boun-
dary 1s, for the most part, the hizher elevation of the Crast
Range ( approximately 4500 feet), where alpine tundra, bare
rock or permanent snow and ice conditions are encountered.

The main ascociation comprises the two Coast Forest
dominants, western red cedar and weetern hemlock, in combina-
tion with Douglas fir and scattered western vwnite pine (report
by British Columbia Lands Department, 1923). At a hicher elevation

amabilis fir and mountain hemlock are present, with alpine fir
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better in all kinds of cadincnt, the Pavis sampler proving
uscleas in poorly decomponed, loose pect cnd compact lnorganie
loke sedirmento, IT camplec ore to Lo talken ot regulor inter-
vale of ten, five or one cm, the Dovie sampler 1s uncutls-
Tactory béeause of the unequel comprcsslon of the sample core,
If only "foot-lcvels" or epproxinate intervols are used the
Devis borer is quite adequate., The Davis saspler is, of course,
not as h avy to carry as the Hiller swmnler, Otncr tynes of
ordincry hand-amsers, uced for work cn Pleictoccnc deposits,
ere of little use, for one reacon or another,

Most of the small samples, collectsd Lor this study,

S

have besn preaerved in cellophane or nolyethylene bags (size

two by cix inches). A numbared label was first inserted in the
bas and the bottom part was folded, Then the sample uesg placed
in the bag and the rest of the bag var foldcd around the

lobe] ondé the s:mple so that the number on the lebel could e
rcad without unfolding, Preccerved in that way, the asamples
dried slowly ond no noticeable drsigpe wac done to the material,
This mevhod proved Lo be very catisfactory an tne bags are
convenlent to carry and the lebels cun be put into the bags
beforehand, thus saving time whon toling samples,

For a few open sections of pcat, glass tubes onen atb
both ends and sealed with waxcd cork stoprers vere used, In
this cnse the stoppers were removed, the tube puched into the
face of the scctlon and onc stopper replaced, the tube vae

thenwithdravn ond the core in it wos senled with the other
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stopner, This procodure avoids contunination of material but
48 difficult to use in poorly decomposed peat,

For & number of sumplcs from bogs smull vials (twelve
by nixty mm) vith cork stopsers were used with succecs, For
this special cxperiment the viols w.re stored in fifteen mn
decp holes drilled into wooden blocks, each block holding Tifty
vicls in three rows., Twenty-four of these blocks with vials
were fitted into a2 so0lid wooden box, Samples of material were
inoerted into viels with Torceps, Numbers were written on
the cork ectoprers, In this way the sumples vere carciully
preserved and eppropriately orgaﬁized. Continuous serdles of
samples prcererved in this way are v vy instructive for demonge
trationc and for further laboratory work, as the sediment
is keot moist. Thls method of preserving s-mples is easy to
use 1f the sampling locality 1s near transportation,

For aome samples of undeconmposed peat and lake bote
tom gediments, larszer test tubes ( 35 by 120 mm) with waxed
cork stoprers werc uned, For Spho-num peat, two methods of
sarpling were tricd, A hondful of growing Spnarnum moss vas
pPlaced in one tube and into the other tube was squeezed the
water from abother handful of the some mons teken twenty om
awey {rom the firat handful, No significant diilerence was
observed when these namples were examined for pollen ~nd
spores acd other microfonrils, However, the woter residue vas
much easler to work with ond a hicher degroc of concéntra-

tion of microfosnils was obtuined ac no consicerzble anount
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molst, but clrcunstances during field work may render the

use ff vials impoaselble, and AL such is the ccse, not too
much damace 1o done iIT the nanplcs dry out, It ic very d1ffh-
cult to Zecn lorge romilea from drying under ficld conditions
and then it im belter to lct them dry thon to let them become
mouldy. From the polnt of view ol sanpling cnd nreserving the
pamplces, vorking elose ©to the laboratory it very differ.nt

from wvorking a few thousand Mlles away Trom 1t. For this reco-

L
son the nractleel, rather than the idezl, poaasitilitles hove
to be considered very seoriouely, and on: hes to make the best

of the aituntion,
Chonaling the best locotlon Tor sanpling 1s important.

A

Wien interplocial beds are conecined ons nap Lo bake soamples

cv R
o
1>
«
I
L3
-l
3
&

vhere tie bed is expoeéd at the time. Idne cIn0%
the extensive alump or overburden, When nos
or lakes nie concerned, the »onail
location for nuupling are much bebier, Dxpericnce can help
to find the best sompling noint on o bog, but test borings

should be made %o cnsure the beat ceoqucnece of scdiments for

polynological studye. Test borinss cre time-consunlng, btut toe

windon of m2king tent borinse end profiles throuvgh the nedl-

0

ment seouence before taking the final rerics of sanples io
Y ~t

proved by the recults achleved ia laborotory worl, llow to 3o

about the tert boring ~nd nrofile maling hns boen vell dege-

cribed in Foepri and Ivercen (1950, pe 54=56).
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easlly attacked by reagents, For this study, however, dried
panples often had to be ured, All materinl that var soft
enough was put through a fine metal sereen and chemical
treatnent was done on the powdered part of the g'mple., The
interglacial peat and often the w1l decoaposed peat dried

so hard that gentler softening methods such as moistening with
water, dilvite acid or alcohol vere useless, In this cose the
material was crushed dovn to sand grain size by using an iron
plate and hamuer, similar to the erucshing ured for lignites
ané coals previous to chemicazl tre-tment. Crushing was also

used [lor hard, dry inorganic materials,

Wnenever the material was found to contain free lime
or carvonates in excess, the scample was treated with ten per
cent hydrochloric acld solution, washed, centrifuged and

further treuatment was done on the residue,

The simplest method of chemical trcatment of samples
1s bolling the moterial in ten per cent prtassium hydroxide
colutlon, This treatment disaggregates the sample into indl-
vidual particlcs,

For the notessium hydroxlide treatment one ce of
meterial was used, The sample wan put into a 100 cec Pyrex
beaker and twenty to thirty oc of solutlon was added. The
materlial wae stirred and brought to bolllng, bolled a fevw

minutes, stirred agaln and the liquid decanted into a cent=-
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rifuge tube lecaving the coarse residue in the becker, The
coarse residue was then voasghed with water, the water decan-
ted &nd centrifuged, In this way most of the coarse plaent pare
ticles were scparated from pollen end spores, Slides were

made of the residue in the centrifuge tulbc,

Yhen the microfoscil content of the & mple is high
potaselum hydroxide trentment is the most suiteble, This
treatment does not d-stroy eny nollen grains or stores, It
is qulck and easy to use and does not reculre elaborate enuip-
ment, It is ugunlly the only effective treatment that can
be used under Tleld conditlonas,

A very slnple method of potassium hydroxide trzat=
ment was often used under {ield conditions. A few cubic
millimetres of sample were placed on a slide and & few drops
of ton per cent potassium hydroxide solution were added., The
material was mixed with a spatula and brought to bolling
over a flame of an alcohol burner, Some &ropsg of water were
added as 1t evaporated, and then the liquid nert of the
mixture was collected under the spatule which wars held about

wo @lllimetres -above the elide and pulled to the corner of
the slide. Then the spotula was pulled awvay fron the slide
and a drop of glycerine uns added and mixed into the liauid,
A cover nlip was placed on the material and the sllde was

ready for ecxamlnation,
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Hydrofluoric_Acid Treatment

The method was introduced by two Swedlsh workers,
Assarson and Graenlund (1924); it has olso been described by
Erdtman (1943, p. 36) and by Faegrl and Iversen (1950,p. 62).
For this study the following procedure wasn uced,

Approximately one cc of the snmple was placed in a
plastic ciucible (capaclty about 150 cc) and moistened with a
few drops of ninety-five per cent alcohol, If the pomple con-
tained sand, the sand was removed by repeated decuntling at the
bezinning of the procedure., Alcohol was added in order to keep
dovm the foam that forms when the hydrofluoric acid 1s added,
for a violent recactlion may reseult owing to the high content
of fine silicuous material, A =mall quantity (two or three cc)
of hydroflmoric acid was added first and after a few seconds
about twenty cc more of the aclild was added, The sample was
stirred thoroughly and let stand in the fume cupboard for two
or three days during which period the material was stirred
a few times. This procedure scems %0 be less drastic than
botling with hydroftluoric acid on a gas flarme, After acid
trcatment the excess acid was decanted and the rezainder
transferred to a centrifuge tube and centrifured, washed with
about & ten per cent solution of hydrochloric acid in order
to remove colloidal silica and sllicofluorides, centrifuged,
washed wlth water and eentrifuged again.

The purpose of this tre tment 1s to separate organic

partleles from inorgomic ones by floating them in a heavy
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liquid, in this case bromoform, Bromoform was diluted with
some acetone to obtain the rirsht reparation and acetolysed
modcrn pollen wus uced for enlibration., This method waa often
preceded by hydrofluoric acid trentment to remove the fine
clay fraction from the cample, as very fine particles of nl-
neral matter tend to adhere to particles of organic matter,
Working procedure for this tre-tment wae as follows, Approxi-
mately one=half cec of samnle was put into a centrifuze tube,
warhed with acetone and cenirifuced, Thrce cc of bromoform
mixture (about one part acctione and three parts bromoform
of cneceifice gravity 2.85 - 2,90) was added to the sample and
gtirred thoirouzhly, then contrifuged at low enccd, The top
nart of the liquld, contalining policn graing, was trans-
ferired to another tube by coreful decanting, about four cec of
acectone w s added, and the llould was stirred end centrifuged,
The resldue was washed with ninety-flve per cent alcohol and
then wilth wazter,

Thig procedure was used chiefly for poorly decomposed
peat, In this case the sample ( one ce or more) vas boiled
in notasaium hydroxide flrst and then washed through a very
fine screen or strainer by a Jet of water from a warhbotile,
Ag 2leo polnted out by Iverren (1950, p. 60) a good concentra-
tion of polien is obtained by this procedure,

Oxldation of licterial

Thls trestment 1o cslled chlorinotion Ly Erdtmen and

1s frecuently used in coupany with acetolysis. It has been
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described by Iversen (1950, p. 63) and Erdtman (1943). Iversen
pointas out that " oxidatlon is very dangerous, beciuse sporo-
pol.enins are not very reslstant to oxidation," The oxida=-
tion wae carried out as dercribed by Iversen with the diffc-
rence thet only two to threc drops (lnstead of five or oix)

of sodium chlorate and three to four drops (instead of one

cc) of concentrated hydrochlorlie aecid vwere uced. The reagents
were allowed to react upon the material a few seconds only,
This difference in the tre:tment mskes it less drastic than
wvhen larger amounts of reagents .re used,

For hard, compressed interglacial peat Schulze's
treatment and the bromine trecttment were alro tried, Schulze's
trentment consiste of using a mixture of concentr ted nitric
acid and potassium chlorate; the bromine trcatment employs
liquid bromine, Both treatments were found to be too drastic
for peat,

For diffesent s<diments the treatments outlined have
been used in combination to obtain bert results,

Silty material containing few microfossils was firect
trerted with hydrofluorie acid, then by acetolysis and
bromoform tre:t-:ent if such secmed necesrary, In the care of
nanples that w' re largely inorganic, containiiag sand and silt
ané very little organic matter, the laboratory tre-tment wag
started on a rather big sample (about 100 - 200 cc), The sample

was warhed fn a 500 ¢c beaker and the water centrifucged, This
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procedure was repeated meveral times. The fine resicue
reccived hydrofluoric acid treatment, followed by acetolyczls,

Occarionally when coarse orgaenic debris, incorporated
in outwash denosits, was to be analysed the procedure wag
started by sieving the dried sample. Coarse sand was eliminae-
ted by washing and decanting, Then the free lime was elimi-
nated by hydrochloric acld treatment and the mineral part of
the sample by the hydrofluoric acid trentment followed by

acetolyesls and at times by bromoform trehtment (see Plate 1),

Je Preparation of Refercence liaterial

For reference purposes glides of modern pollen and
spores have bezen prepared, Material colleated from herbarium
apecimens has been used extensively, together with matericl
collected from plants in the {leld, Collecting material from
herbarium specigmcns has been deseribed by Erdtmen (1952) and
the same procedure har been followed for thls study. For fresh
material small vizls ( nine by thirty mm) were used, Vooden
boxes were made for trangportation of the vials, each box
containing 100 vials in separate cells. Vials vere half-
filled with glaleal acetic acid and realed with waxed cork
stoppers in the leboratory, In the field pollen and spore
materlal was picked with forceps and put into the vials whoere
1t keot fresh until used, This method was dceveloped by

Erditiman and ig veed by him with success, For thé material
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that was let dry small paper envelopes were used, It is euasy
to collect in %this way under field conditions and pollen can
later be extracted from the colliected material in the an-e
vay as from herbarium specimens, For the chemicrl tre-tment
of refercnce material the procedure used by Erdtman (1952) has
been follouwed entirely. Dry material was put through a2 fine
brass screen using a plee of sereen on top of a funnel which
led down into a zentr-ifuge tube, The powiered wraterinl in the
funnel wacs wa2ehed down with ccetolysies mixture from a plpette
(avout six cc of mixture warc uned), Fresh materizl was aceto=-
lysed without putting 1t through the ccreen., After acetolysis
a&me of the materlal wes mounted and checked for colour, If
1t was too dark the rest was -bleached by oxidatlion and some
of the bleached materinl was mixed into the firet nlide co
that both oxidized and acctolysed graine could be seen in

the rame slide, As glycerine Jelly was generally ueed as the
mounting mcdium the materlal after acetolysls or oxldation
was tre .ted with glycei-ine-wvater (one part glyoeviné‘and one
part water) before embedding.

Very little glyce ine wes used for embediing so that
1t did not run out to the edge of the cover slip, Round thin
cover olips were used, To moke slides ar permansnt as noasible
paraffin was melted under the cover nlip around the glycerine
Jelly. To do thie the slide wos hexted olightly and melted

paraffin was ndded by means of a glass rod, The glyce:iine
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Uning corn syrup s an embedding medium hae all the
advantages mentloned ebove, However, a few difflculties were
found during the examinzation of the clides. The detslled
study of pollen graino and epores for identiflcatlion pyrnoese
requires high magnificatlion, and oil im:ersion must be used
to find out a2bout minute morpholo~ical detalls, As cover alips
are not uced, ir ersion oil ie used on the hard surface of
dried oyrup {ilm, The use of im-er-ion liquid that ordinarily
can be wiped off the clide with e molotened piece of paper
tiscue is auite compllicated when no cover elip is used, and
the ayrup surface crmmot be tre-ted witn water for cleaning,
Leaving ia ercion oll on the s£lide is not practical because
1t collects dust pertleles and scena to soften the surface
of tne syrup., Durinsg this study the immersion oll was wiped
off crnrefully imnedlately after the cilde warn cRanlneds Thils
procedure, nowiver, ig not completoly satisfactory in that
poie 01l was left on the el'de and the surface of the cyrup
woas scratehed and had to be smoothcd by moistening., Thio
tended to change the position of the microfoaonils and render
the use of the co-ordinates of the mechanlcal toble difficult,

Another difficulty is present wvljen the cover slip
is omitited, It conld Le observed thit fine detulls were norew-
wnot blurred vnen a hizh dry objsctive was used, fo nastor
this difficulty oll iw creion wan ured peruzpsg more lrequently
than vas absolutely nccencory., As thio difiiculily Gid not

appear wnen a cover slip wan used, eneclialists at the V.4,
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The meaning of the above terms 1o rs follovn:
Sporoderm -~ the wall of a spore (pollen),.
Selcrine - sporodorm except for intinc,
Intine = the Inner, unually not very recistant sporodera layer,
Exine « the main, usually rosiastant layer of a snorodern.
Perine -« the outermost, extra-o:inous npo*odorm layer in
gome snores (in cortoin nonrea, Terng, ctc.)e It scens
0 be dus to the "Ct4VLtj of' & neriplasnodiun,
Sexine - the outor, sculpiursd nant of oxine,
fexine -~ thc inner, non-sculptured port of exine,
geulptine -~ selce ine cxeent for nexing,

For further oxplonation of these teorme I quote Erdi-~

men {1052, p. 18).

"Scil.erine is unually synonymous with exine, In the
sporcs of certain planta ( cortain mosses, ferns ebe,), hole
cver, i1t alro comprises an outer layer, perinc. The presence
of thiag lover gecng o be due o tne activivy of a periplas-
mocdiuvm with perinogeneoua propertics, The physico-chemical
cuallties of the poerine differ more or less fron those of the
e:ine. It i3, however, otlll impossible, particularly uvhen

ccling vith vo*lan grains, to docide - without undertalin
cyqolo"ic L invcstlgutionn - whother & certein sn:rodera loyer
or nporocerm cleiicnt le exinoum or more or losn nc ~inoue, A
long oo this einnot definitely be nroved pc”5no can be cla-
a8ified under the some noncomaittel nending - 'meoulntine! .-
az the outer, noulnuu”ou nort of exine, This has, however
not been ob~crvod in ho pvcncnu book in oxder to reduce uﬂC
terminologsy: 'selorine'! 1s dceribed or 'exine! even 1 1t
shovld happen to be more or lens ncrinxus. Likewlso ‘sculpe-
tine' is alwoys roplaced by 'sexine!

the )
For|ostudy of thc sporodorm detoilpo theo LO-anelyasls has

nroved very nrofitable (e¢f, 2lso Teragmue, 1951), LO in dcri-

ved from L - lux and O - oboourites, mconing light and dorke

nesos respectively, The 1dea of this anulysis is rather slmplc.
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By lowering and elevating the focus of the microscope the
dépresvions and ele§ations appear correspondingly as light

and dark shades on the anoroderm surface, A spine, protruding
from the curface of the spopoderm vertleally upward, shows as
o light-coloured spnt agoinst the daorker sporoderm surface
when the Tocusning is adjunted to the level of the top of

the spine, On 2 gradunl lowcking of the focus the spine turns
towards darker shades, whereas the. smooth sporodcrm ourface,
first appcaring dark turns towards a lichter chade (Plate II,
figure 21 and 25), On the other hand if there is & hole in the
exine, focusrcing on the exine surface shows the hole an 2o

dark opot against the light-coloured exine, Lowpring the focus
ghows the hole changing to a lichter shade and the surroun-
ding exine oppears dark, Keeping thesce phenomena in mind, one
coen pgracunlly vork out the patisrn of exine sculpture and the
structure of differcnt aporolerm layers, Erdtman (1952, p. 22)
gtates that, "the method of penectrating the sexino and des=-
cribing the paticrns in the way Just mentioned is often Aiffi-
cult and hazardous,” The wirlter admits thot a certaln amount
of expericnce is nccensary for efficient LO-cnalysis,

As a help for ldontification, deseriptions and 1lluse-
trations of polien graines, soat:ercd through the palynolozsicel
literature, vwerc used togecther with data from more comprehensive
papers as published by Erdtman (1943, 1952), Faezrd and Ivere

gen (1950), Iversen and Troels-~Smith (1950) and Yodchouse

(1935, 1942, 1945),





















that of Pinus stirobun,

Finus albicaulis Engelm, - lierberium of Univ, of B,C,, Van=-

couver, i 21009, Sage Pass, B.C, Lat, 49 deg., long.

114 degey Muguet 10, 1951, T.li.C. Taylor [/ 8898, Al-

thiude 7500 feet, TL -~ 86 u; BL = 61 u, feticulum on

air-cncs dense, dlestinet, Surface uncven,

During the present investigution it wes moot denirable
to distinguish between different specles of pine in the fonell
pollen flora, An attempt was made to uno morpholorical features
only for idcntiification. Because of the voriation in the mor-
nholozical characters withln one specles and the overlap of
rense of vaorlation batween dififerent npecles, the writer cone
cludes thet morvhologicnl feotures only 2re not distinet enough
to malte an accurate idcntificotlion of foseil nine pollen of
different soecles posalble, then the clze of nollen graing o
conanidered together with the norpholosictl differences and
knoun environmentel reculromente of modera anceleg, reaconably
sure reasults may be obtained, In the St. Lawrcnee Lowland,
for example, the pine pollen in the bottonm part of the post
glaclal secuence belongs mostly to Jack pine whereas the pine
polien tovards more reecnt tlme consints moatly of white nhne
and r:d nine, Distinsulshing differant pine snecles Dy meins
of the ctetisticol nize ranse frequency calculotions irecuiren
abundant and well preserved fog~11 nsterial and is no doubt

time=concuring, The usefulnsas of this mctaod har been con-

vinoinrly deseribed by Cein (1940, 1948),
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85 u, Wodehouse, 1945)., Pollen grains of I. canaden-
sis have no air-pacs and seem not to be subsoccate
(1.e. have a tendency to form bladderlike structures).
In polar view the graias are circular and in lateral
view flat or cup-shaped, the centre of the distal
part of %the graln being freocuently depressed, Sporo-
derm stratigraphy of a rather complicated nature,

Toura heteronhﬁlla (Raf,) Sarg. - Herbarium of Univ, of B.C.

Vancouver ;; 5600, Viest Leke Trail, Hollyburn, Van-
ecouver, B,C., J.W. Eactham ;i 10,746, May 15, 1943. Al-
titude 1500 feet. Diameter in polar view ca 70 u,
(50=55 u, Vodchouse, 1945), Pollen grains of T, hete-
rophylla have no air-gzacs bur show a tendency to form
a bladder-like frill around the grain, that is, to be

gubgaccate, Pollen grains of T. heterophrlla are very

similar to those of T. canadencis., Plate VII,

figure 1 - 4,

Tsura mertensiana (Bong.) Sarg. - Herbarium of Univ, of B.C,

Vancouver # 5614, Vest Lake 9%ki Club, Hollyburn, Van-
eouver, B.C, J,V. Eactham # 10, 894, July 17, 1943,

BL - 55,3 BB - ga 46 u; BD - ca 37 u. Pollen grains

of T. mertensiana are supplied generally with two well
developed air-sacs, sometimes with a variable number
of subsoccate structures or encircled by a loose frill.
Air-sacs are usually well defined like those of Pinus,

The pattern on the air-cacs unpeurs to be of a granu=-

lar, reticular nature, being distinetly @ifferent from
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cloud will be formcd only vhen the species under consideration
1s growing over o wide area, The problem of long-tistonce
transport of pollen graiung and the relative imporitance of +this
factor on the pollen glagram hss boen diccussed and studied
by & number of cuthers and it secns L6 have nipgnificanee in
cases when the local polien productlon is, for cose reanon, low,

The factor of pollen productlon on? the dispersal of
pollen of voriows plants muegt also be carceifully taken into
account, For example, pine produces tremendous amountg of
volicn and the pollen grains are woll dispersed oy winde The
genus Sulluna (Ericaceae) produces a great amound of pollen
but the <laperpal is poor,

Flante could be grouped according io their pollen

production, Onc group could include plante Lthnnt nvoiuce freat

quantivies of pollen: Einue, 2etula, Slnug, Cornylug, One group

1= |

(2]

could irclude poor pollen producerss gicez, Tilia, Fraxinug,

Fagus, Another group might inelude plants that have a scatie-
red distribution end are poor pollen produccrs as well: Ilex,

Viscun, Vitis, Lonicera, The luct group might include opecies

that ac climatolorlcal indientorg are of orcat value but that
have a geoatiered annearance in the pollen digyron, aad must be
considcred in a speclel way.

Nn ths bacis of the pollen production and Afspersal

of dificrent plants ceverel workers (efe Fae-~ri and Ivernen,

050) have ealculuted correctlons for {inzl dincrena, I hrve
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(the Toronto formation, the HOotting deposits in nortancrn
Alps ond the Een dennsits In the couthern Beltie repion) are
olmilar in thelr stiatigraphy, l.e, they cre overlain by
drift of a reccnt ice advonce and are underlain by drift of
unknovn arne,.

All attempts co far hove failed haywwa.qatisfaotory
ansver to the problen of the posistlion of these beds in the
Blcintocene stratigrevhy,. As the goolo-lesl evidence and mera-
foscils have not ~iven concluslve resulte the writer has
atterpted to utilize nicrofon~ils (both the quelitative and
quantitative acremblare) Tor eoxploring new vays to solve the
nroblen, -

During vrecent yerrn the Pleintocone rcology of the
Toroato reglon hor been intenclvely st@cled by AK. Watt of
the Ontoilo Departnent of ilines and by A, Dreinonis of the
Unlverelity of Vestern Ontario,

Ap 2 result of A.P. Colcmon's studies the following
comporite Plcirtocene rcetion including the Toronto {ormae—

tion could be constiucted (sec Flint, 1049, p. 286).

Lake Iroquoin fcaturecs (wave-cut cliifs, gravel barg, and
finer scdimente with foseils),

Upner $t111 (rpeondy tA11 with cwell-ande-sualce topogranhy,
vencering the older dznosite).

Intevglacial sand, posrclbly marine,

Middle corplex consicting of tille, intcerbedled with

varved fine cedinconts.



Toronto formoe
tion

(interslocial)
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Searbornuch bede, Stiatified clay-silt

and sand, with pzot. Include 14 species of
trecs and 72 speclies of buetles of vhich
70 are extinct. Both tieen and beetles in-
dicate a cll ~te cooler than nov, though
by no- means subarctioc,

- probuble conformity -

Don beds. Lacustrine caly, sund and gravel,
and pe2t uvith 32 aecies of trees, inclu-
ding nawpay, red cednr, and osagé orzngses
pelecypods and ghotropods; vertebraters in-
cluding voodchuck, deer, bison, bear, and
glant beaver, indicoting a mean temperce

ture higher than now by 2 dege to 3 dege.Ce

Lover till, 2 to 3 feet thick; fresh, no wcithering of

upper surface,

A close exaninntion yleclded the following secuence of

Plelatocene deposits in the Don Valley Brick Yard ( see Tl-

gure 4),

On the Ordovician shale is a thin layer of till, about

2vo to four feect In thickness, This till is bluish-grey in

color and anppears o be fresh with no signs of wenthering of

upper surface, It 1s compact and horder than the younger tills

and 1t contoins numerous snmall ped les together with so~e

cobbles and a few boulders in a sindy matrix, loct of the

nebbles and cobbles are of local bedrock, Hovever, there are
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nebbles and boulders of more anclent rocks, granlte, gnclas
and dark, fine-zgrained voleanicn, any stones in the t111
have strinse on their facected surfoces,

Overlying the freash till are the Don beds with a
total thlckness of twcnty-seven'feet. The bacal portion of the
Don beds 1s claycy, vwith & layer of blue, ntoneless cloy overe
lying the tilly thin layers of rand occur in this clayey part
of the cection (Plate XX, Tigure B end C), About four feet
up from the surface of the %till the sequence changes to mediume
grained to coarse ssnd with thin beds of clay. Lenses of
fine gravel may occur in this gond at a level approximately
ten feet from the top of ti1ll (Plote XX, Tigure D)., Overlying
thls sandy secuence 1z a layer of strotifled silt and clay
vith thin sand portings, Numerous thin streaks of organic
debris occur in this layer (from tvwelve to fifteen feet from
the top of till) and fossii wood 18 plentiful in this p~rt
of the section (cf., Flate XIX, figure C and D), Overlving the
stratified cilt and clay are two %o three fcet of snnd with
layers of clay. At eighteen to twenty fect from the berock
there is a layer of yellow=coloured coarse egand overlain by
four fect of str tifiled silty clay vhich is ugein overlain
by yellow nmedlumegrained to coarse sand vhich is coneldered
to be the top of the Don beads,

Overlying the rusty ycllow eand of thce Don beds are
about eighteen feet of stratiiled 61t and clay (the Scor-

borourh bedn), The upner surface of this é;ratified silt
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and clay has been subject to erosion by w:ter and thils process
is clearly evident in the valley-cutting by'streams. One of these
valleys has been studled closely and there grevel with boulders
1s found on the bottom of the old valley, mixed with and overe
lain by crossbedded sand containing chunks of clay, sometimes
wlth preserved stratification., According to Coleman, the velleys
may sometimes be cut dowmn right to the basal till so that the
till vhich overlies tho valley denosits ie resting on the older
till, The thickness of the valley deposits and the till is gene-
rally ten fect, but may be more in some places and less in
others, The contact between the stratified clay a-d silt and the
valley deposits and the overlying t1l1ll is en erosional one and
therefore sharp (Plate XXII),.

This t11l is overlain by varves and the contact is a
gradual change from till to varves without a distinet break,
In the lover part of the varves there are abundant pebbles and
a few cobbles,

This scquence of varves is again overlain by another

sheet of till and the contact here 1s aleo a gracdual one

tovards the overlying varves,
The section in the Don Valley Brick Yard is topned by

sand ond boulders. At Leaside, a short distance (about a mile)
north of the section in the Brick Yard, Coleman reports the
following sequence, About fifteen fect of ct.atifled s2nd that
lies on varved clay is overlain by thirty fect of sandy till,

which may be blue-coloured and fine-textured in places.
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"I% would not be surprining to find maples among cuch
an ansemblaese, but the 1llustrations glven by Penhallow, 2nd
repeated by Coleman, of thc type speclmens of the suproscd cx-
tinect nmeples are not thone of manlea hut of variant lcaves of
the nlane-tree or syconore, rDlatenus oceld ntelis, & species
alrcady linted ag being precent in the Don Valley collectlons,
Thot theoe maples are in fact sycamores 1s corroborated by
Penhz2llow's deseription of Acer torontoniensis. Of these leaves
he soys: "Two prineinal velns extend from the base of the mid-
rib to the corresponding lobeg, and two nubordinste veins of
varyins prominence extend dlasonally dovnvard from near the
game point into the tuo minor &nd varlable lobea vhich form
the beece of the leaf blade,' The last clouse gives the clue
to the dintinction bstircen full-foimed, typleal nople and gy-
comore leaves, In palmately veined manle leaves all the strong
pirimary velns and an occaclonal naly of lesccr veing rodlaote
from the r~tme point at the ton of the petvlole, In sycamorcs,
howvever, only two primapry lateral veins arlrce fiom the top
of the pctiole, a atrong secondicry vein branches into tho lo-
wver lobe of the leaf,

An innpectlion of Coleman's uwper illustration on page
188, vhich is a reproduction of one from Penhollow, chows the
strong cocon’ rieg branching from the primerics 2t about a2
half inch from the top of the nctiole, The bacal cinus of thic
leaf alco 1s platanoid, with the margin concnve inuward, rather
than convex outwaord, as 1t vould be in maples. The marsinol
tecth on the fosrll adke not well preserved and couvld berhans
be duplicated in sore living moples, They can be nathhed roa-
dlly in pPlatanug, In vieir of the nmisidentilication to which
attention is called hare, 2and in oridcy {0 avoid further per-
pctuntion of this error, the nomcs of the two sunposed exiinct
maplce nhhuld be stricken from fossil plont liste.®

For further iniormotion a rolynologicel ptudy of the
Don beds wag made, As the clay and coorse sond did not vield
setlisfactory anzterinl for policn nn? apore studlco, eight ronp-
les were collected neoronn the mi-fidle of the section of siro-
tificd nilt (Plate XIX, IX and XXI). The microfonsil content
in each s iple wlll be discurced individuelly in the follo-

ving tables .


microfoss.il
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Ables 3 Ambrogia 2
Carya 7 Conpositac 1l
Farus 1 Caryophyllacene 1
Tilia 21 Polynodium spores 4
Betula 6 Fungus spores and
hyphae

Quercug 8

Ager 1l

el Cornun 1

The totel number of coniferous tree pollen gralns is
33 and that of deciduous trces is 44, The ratio coniferous/
decldduna is 33/44, It secms reasonable to sugrest thot the
ratio botween pollen grains of coniferous and deciduous trees
hae some value as a measure of ciimate. In & boreal forest
zone the percentapge of coniferous pollen of AP total is high
(up to 90 per cent or more), wuereas towards the couth the pole
len of declduous trees (especizlly other than Betula and Alnus)
becomce more prominent, The NAP total is in this sample 48,
excluding Polypodium spores, Pollen grains of Fraxinus are
qultc abundant in thls snmple, but they are poorly developed
(immature) and a cluster of polien was present indiccting
local over repreacnistion of Fraxinus pollen in this scmple,

3¢ A sample (marked, Don beds S52-l) of silt,

Number of pollen Nunmber of pollen

grains counted greins counted
Pinug 32 Unidentified NAP 21
Plcea 22 Compositoe 1

Ablen Prcaeent Ambronia 1








































Corylus

of. Larix

1
24
10

8

1

1

Sample Noe 3.

Corylus

cf, Larix

Carva

:

Nu.:ber of pollen
grains countcd

25

H N N S e

>

1

HOonNoWwopY uw

Fragnents of Carex roots

Number of pollen
grai-s counted

Unidentified NAP 9O
Cyperaceeae 8
Compositae 1
Sphasnum spores Present

Funguo remeins

137.
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the Don beds) produce little pollen and, besldes thsot, the
rollen gralns of these species nave not yet been dletingulshed
froza thore of the northern species of the same gencra.
The.efore thelr absence from the pollen assemblage does not
neoconarily mean that the trees were not groving in Toronto
region durlng the interglaclel time, Consldering all fossil
evidence, the wviteq suzeests that at the time vhen the Don
beds were dep-eited, the climate in Toronto region was slight-
ly warner ( about two éo;five deg, F) than the present, The
annual ncan temperature is taken as bacls for the above suge
gestion,

The Scorborough beds present a different palynologiczl
plcture, The as-emblage of pollen gralns sugrects a boreal
type of conifcrous forest, wacre scatteoered rcmnents of a
declduous forest still survive, As suggested on page 133, there
seemns to be a gradual chenge from the warm climate, during the
deponitlion of Don beds, towvards a boreal climate during do-
roslition of Secarboroush beds, An advancing glacletion 1s elso
indicated by the geolo;ical evidence,

The secquence of t1ll sheets and varves does not yicld
any u-zble amount of pollen and spores in this case,

The next deposit that might yield mlcrofosrcils in stf=-
ficlent amounts for snalysis 1s the interstadicl (intergla-
eiel ?) sand, underlying the surface till at Leaside, north
of the Don Valley Brick Yard., Thls sond, hovaver, wasg not
ex»mined becuuse of the extensive slimp and weathering vwhich

£
prevented oollccting?ﬁhoontaminated samples,
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Chunke of compresc:-d nant have béxn found associoted
with the moot recent till sncet 1&?&oronto recion. Samples
of one of thesc pect "bouldeors" were turned over to the wrlter
by A. Dreimanis of the University of * estern Onterlo, who had
discovered the peat in gravel at IMarkham (north of Toronto),.

The microscopienl analysis gave the follouing rcsults,

Humber of polien Tumber of pollen

sralne counted . prains countved
inus 26 Unidentiflcd AP 1
riceo 33 " . Cyperacene 2
Betula 1 Chenopodlaceae 1
Salix 1l Composgiltae 1l
Cerva 1l Lvconodium Present

Spha-num croree

Pollen in this cample wag not well preserved, Gmall
picces ol plant tlorue were plentiful and Tragments of woody
tis~ue wore found, Anong nacroncople r nning twiss of conle
ferous tiees and lecves of grass and cedge vere noticeds This
microfonhil angemblage is typienl of northern forest regclione
and nlco is found in late zlacial doponits,.

The peat vans also radhocarbon dated us older than
34,000 ycars (Rubin and Suess, 1955). Thie radiocarbon date
wen cbtoined fron Dr. Tuesa' laboratory at the United States
Gecelorigal Survey.

The surfe~c t1ll in the Toronto rezion has been sunnHre
ced to be of lankato age ( the lateat m2jor ice advance in

‘Wisconasin) and the underlying sond losicelly should be lione
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3¢ Sample No, 54=526, from silt within the Tirant
laoyer of neat, Ricea 279; Pinug 22773 Ables 115%; Betuls 1573
Alnug 243, NAP 299 concircting of unidenitified NAP, Typha loiti-
Lfolin, cf, Ambrosia, Ericaccae, Artcmicic, Compositoe, Umbelli-

ferae, Myriophyllum, Spores of Eculecetum and Polynodicceae

arc nrencent in this sample, Also one pollen graip of Tilla
war found,

4, Sample No, 54«520 from 2 sllty bend within the
ri-dt peat leyer. Ploee 407%; Pinus 5373 Ables 253 Betula 173

e oo

Alnug (losal over repreascntation); Solix 27, Carya and Tilia

present; NAP 477 Ancluding Cyneraccae (26%), unidentificd
NAP, Gromlneae, Chenopsdlaceac, Compositae, Umbellifernc,

Artemicia, Polypodianccae spores arce plentiful. Lycopnodium

reg, Sphasnum sporces and Eculsetum spores are prenent,
Also Tynha 1otifolia wos fond In this cample,
S5« Sample lNo, B54=532, from the perty o1l above the
firct peut loyer, ¥icea 13%: Pinus 3603 Ables 873 Betula 673
Almis 3773 Solix 173 Corylus and Tiliz vpresent. NAP 205, ine-

cluding unl’entifled NAP, Umbelliferac, Cypernccae, Typha lnti-
folle, Gramincaec, Conrositee, Curyophyllaceac, cf. Sprrpanium,

cfs Dubus charmaciiorus, Artemirila, Chenonondieceae, Spores of

Polypodlacrae, Lyconndiun, Spharnun and fungus are nrencnt,
Pollen grains of cf. lly:rica were alno found,

6. SampleﬂNo. 54544, from penty silt overlying the
sceond peat layers 2leca 5053 Linus 2573 Ables 593 Betula 993

Alrug 117; Corya 19, NAP 197 including unicentificd NAP,
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land vherc the fankato end nmoreine lies very close to the highe-
land areag and the associnted il and outwash deposits are
of little extent or magnitude, The ice border at the llankato
maximum may have curved southuestuard from fne Ottava re-ion
and rcached the Two Creceks loo2ality in VWisconsin but not the
Toronto rerlon. Thlg, of course, ls for the present a hypo-
theslic, The surface till in the Toronto region in thls cnne
would be of Cary age and the recognized degloclal interval
preceding that glaclation could be the correlztive to the
Bradyan iaterval., Presence of the 5t., Plerre interval in the
Toronto reglon is ougsecated by discovery of the neat boulders
at larkham, The age of these 'boulders! is more than 30,000
yeors and the mlcrofosell ansemblage quz:e?ts a8 boreal climate
at the time of thet peat formation.

The mi“4dle complex of tills ant varves heo been cor-
related vith the Early Wisconsin, and the wklter susgests
that the intergloaclal Don beds belong to the Sangamon inters
placial period, The age of samples from the Don beds 1s beyond
the déting ronge of the C-l4 method and microfairsils and mesae-
foapils sugcect a climnte warmer thnn the prescnt, The boral
t11ll would be o remnant of the Illinoian glaclation,

Qne might ock vhy the Don beds cannot be correluted
with the next older intirglacial period - the Yarmouth,
Firct, it ie in thisc particulor cose unlikely thot a glacla-
tion (Illinoian) conrinting of scveral substcses and a long

interglacizal neriod (8angamon) of about 200,000 years could
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the npreooent tinme several workere are making palyno-

o
¢t

lolecl ctudices of deposlte of different opes and the Xnovs
ledge of aneicnt policn and swpore types ic reopnldly expanding,

LTying thoe ancient pollen and pore tynes

-l

DilTiculiliec In clossi
hoy ofben epp.cared und quite artilficial systsms have been
ercaved, Heuvever, drauing ilines Lotween cpeclcs in this anterinl
counld B¢ pnde cagicr by polynologicel studies off modern mztorial,
For cxzunple, the d=-rorintive pollcn nornholosicsl atuies
ﬁade in chispieor four rive cxanples an to the voriation of
moborinal within fthe Lialt of one mpecien and s0 help to sugcest
unere to drow Linits ia nove ancient motenrinl,

fhe vrolulnese of pelynolo~ical stufice in ctratioro-
Dhy ivi. been soundly .otabliched in praectice, Heverdtheless, inme
proverments can be nmade alno in this ficld, As Toar ar the Pleice
tocene strztiisraphy ic conearncd muoch cHuld be pgoined by stu-
dying e intererclstions Detuecen vegetation and pollen and
GONre noseLra vardoug deponits unler formetlone The eXe
pannion ol »lynoloslerl atutien tovards the north vould cupe
ply the vorker with inlormuilon, accecrory in the interp e-
tztion of the lote gliucial environients when consldcrable
plent uwipgr.tlon Yook place, Sirnilicent work of grent volue
in %this conm.cetion hue keen coniributed by Hadforth (1952,
1953, 1054) in bhins studics of the orgonic torraln in the Ca
nocdlan noxin,

Inventisation of ourlice 2raplen for their nollen

-QJ-"
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