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THE VALUE OF BOTANY AS INDICATOR OF UNGLACIATED
AREAS

By JACQUE S ROUSSEAU , Montréa l Botanica l Garden , Canada
IN hi s pape r o n th é "  Persistence o f Plant s i n Unglaciate d Area s o f
Boréal America " (1) Fernaïd states : "I n studying thé occurrence of thé
arctic specie s which reach western Newfoundland o r Gaspé .  .  .  th é
striking fac t corne s out  tha t thès e species , likewise , are  foun d on  th é
unglaciated Tornga t Mountains , but not elsewhere in Labrador, tha t
they ar e generally distribute d ove r th é Arcti c Archipelage . . . "

A littl e furthe r he  assert s : "  The Arctic plants which prior to thé
development of thé Labrador ice sheet had pushed south to Gaspé and
Newfoundland o r th é Tornga t Mountain s are , then , i n th é Arcti c
Archipelage likewis e confine d to-da y t o a  régio n whic h escape d
Pleistocene glaciation. "

Further o n h e continue s : "  .  . .  an d i t i s certainl y a  fac t o f
gréât significanc e tha t many of thé Arctic species which, prior to thé
Labrador glaciation, followed south i n wester n Americ a an d t o wester n
Newfoundland o r Gasp é hâve , lik e th é cordtllera n specie s isolate d i n
thé latte r région , given ris e t o man y localîze d endémies. "

Even t o a  convince d followe r o f Fernald's hypothesi s o n unglaciate d
areas i n som e sector s o f north-easter n Americ a th é italicize d portion s
in th é precedin g statement s see m somewha t a priori. As  ther e had
been n o botanica l surve y i n th é interio r o f Ungav a ("Labrador " i n
Fernald's statement s as  wel l as  in  thos e of  th é majorit y of  Europea n
writers include s Ungava ) i t woul d b e a n exaggeratio n t o clai m tha t
thèse arcti c plant s di d no t gro w "  elsewhere in Labrador."

ST. LAWRENC E ESTUARY , Bic , ST . URBAIN , AN D MATAPEDIA
Since th é publicatio n o f th é Fernaï d wor k quote d above , field-work

of min e carrie d ou t i n connectio n wit h th é Astragalus(%) o f Québec ,
thé régiona l flora s o f St . Urbain{3) , o f Matapedia(4) , an d o f Bic{5 )
(province o f Québec ) alread y permitte d t o justif y th é persistenc e o f
a numbe r o f relies , i n th é immédiat e vicinit y of thé gul f an d estuary  of
thé St. Lawrence, b y thé hypothesis o f " subarctic outposts " (we might
even to-da y sa y "  Arctic outpost s " ) i n thi s district . This  postulate ,
more i n harmon y wit h pre-Fernal d théories , coul d b e summarize d a s
follows :  A t th é foo t o f th é quaternar y glacie r ther e wa s a  wid e zon e
covered by thé tundra. A t a time which has been named thé " presylvatic
period "(6 ) thé St. Lawrence valley was without any  doubt in thé tundra .
Then, with th é glacier's recession an d th é invasion of thé valley b y th é
forest, som e limite d habitat s remaine d wher e floristi c condition s con -
tinued t o b e o f a n Arcti c o r subarcti c natur e becaus e o f som e advers e
microclimatic o r physiographi c peculiaritie s whic h prevente d th é mor e
aggressive méridional plant s from invadin g thèse restricte d areas. Whil e
thé majorit y o f plant s typica l o f Temperat e Zone s canno t surviv e i n
thé Arcti c becaus e o f th é brevit y o f th é growin g season , Arcti c plants ,
on th é othe r hand , easil y thriv e i n Temperat e Zones , eve n servin g a s
excellent rock-garde n plant s provide d ther e i s n o compétition . Th e
Arctic plant s ar e essentiall y o f short-seaso n growth,  requirin g ope n
light an d lon g day s o f insolation . O n th é expose d clifî s an d comice s
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of Bi c (Rimousk i County ) and Ca p de s Rosier s (Gasp é County) , on th é
steep bank s o f many river s fo r on e part , an d fo r th é othe r part , i n th é
beds o f certai n torrentia l river s wher e gréâ t sand y an d gravell y flat s
are expose d fo r a  goo d par t o f thé summe r (river s on Anticost i Island ,
thé Restigouch e an d Matapedi a Rivers , fo r example ) th é exposure  t o
sévère weathe r condition s in thé firs t case , th é short perio d o f immersion
in th é secon d case , wil l no t permi t a  temperat e flor a t o establîs h itsel f
permanently, leavin g a  ga p fo r Arcti c and subarcti c plants , fa r bette r
organized t o cop e wit h suc h conditions , to fill.

Modifying th é thir d citatio n quote d fro m Fernald , on e coul d
conclude : "  . . . an d i t i s certainl y a  fac t o f gréât significanc e
that man y o f th é Arcti c specie s hâve establisfod themselves around thé
Gulf of St. Lawrence only in such habitats where an adverse microclimatc
and physiography hâve prevented plants from thc Temperate Zone to
establish themselves, leaving such areas to Arctic plants, which, on account
of their constitution, could adapt themselves more easily to thé adverse
conditions."

Nevertheless, I  di d no t dare—becaus e n f th c lac k o f more impressiv e
éléments, an d mainl y becaus e I  wa s wo n ove r b y th é poetr y o f th é
persistance o f a  pré-glacia l flor a i n th é Gasp é Peninsula—exten d m y
theory o n thé " subarctic outpost s " to includ e th é so-calle d pré-glacia l
Gaspé plant s an d spea k mor e openl y o f "  Arctic outposts. " Th e
" persistence o f post-glacia l relict s i n Arcti c outpost s " coul d certainly
be considere d a s a  plausibl e hypothesi s an d o n eve n th é sam e leve l
perhaps as Fernald's theor y on thé " persistence of plants on unglaciated
areas." Th e least  tha t coul d b e said i s tha t th é view s expresse d i n th é
second an d thir d o f th é quotation s reproduce d abov e wer c certainl y
too absolute .

CHNTRE O F ANTICOST I

The doubt s expose d abov e suggeste d field s o f survey entirel y new .
Two survey s wer e performed in th é unexplore d centre o f huge Anticosti
Island, i n th é Gul f o f St . Lawrence , in 194 0 and 1942(7) . Accordin g t o
Professer Marie-Victorin , wh o devote d man y year s t o th é stud y o f th é
shores o f Anticost i Island , an d Minga n Islands , th é allogenou s flor a
of thèse  area s reveale d th é existenc e ther e o f a n unglaciate d area(8) .
According t o Professo r Marie-Victorin' s hypothesis , ther e shoul d i n th é
centre o f th é islan d b e a  mor e elevate d terrai n which , havin g escape d
Pleistocene submergence, could harbour thi s flora through thé quaternary
glaciation an d late r durin g thé champlai u se a submergence . Followin g
thé 194 0 an d 1942  surveys , thi s hypothetica l "  relicts préserv e " n o
longer hel d true . Th e persistenc e o f th é relicts ' flor a o f Anticost i an d
Mingan Islands , a s wel l a s th é othe r relict s o f thé lowland s area s o f thé
Gulf o f St . Lawrenc e coul d b e bette r explaine d b y th é theor y o f
" persistence o f jwst-glada l reliéet s i n Arcti c outpost s "(7) . Th e stud y
of th c flor a o f Anticost i as wel l a s tha t o f Hic , St. Urbain , Matapedia ,
thé St . Lawrenc e Estuary , an d som c othe r localitie s i n easter n Cjuebe c
tended t o lesse n th é theor y o f th é persistenc e o f plants i n unglaciated
areas, bu t wer e not sufficieut , nevertheless , t o definitel y pu t i t t o a  test
and, eve n less , t o overthro w it .



LAKF, MISTASSIN I
From 194 4 t o 194 7 m y fiel d o f activît y wa s centere d o n Lak e

Mistassini, i n th é pre-Cambria n shield , midway betwee n Lak e St . Joh n
and Jame s Bay , a  limestone " island " lost i n a " sea " of granit é an d
gneiss. Andr é Michaux(9 ) an d late r Macoun(lO ) firs t reveale d som e of
thé importan t floristic features. Lepag e an d Dutilly O 1), after a  hurrîe d
trip i n 1943 , brough t bac k othe r ver y interestin g éléments . Wynne -
Edwards(12), i n a  criticis m o f th é Fernal d theory , pretende d tha t th é
so-called pré-Glacia l relict s wer e fo r th é mos t par t merel y calcicolou s
species, th é distributio n o f whic h coul d b e explaine d throug h thei r
ecological requirements . Lak e Mistassini , bein g clos e t o th é centr e o f
thé Labradorian Glacier , was no doubt in thé path o f thé différen t phase s
of thi s glaciation. I f th é Wynne-Edward s theory wer e wel l founded , a
gréât numbe r o f th é Anticosti , Mingan , an d Gasp é relict s woul d hâv e
been found there . Such , however, is not thé case. Ther e are many Arctic
relicts in thé immédiat e vicinity of thé latter , bu t th é numbe r i s far les s
numerous than tha t foun d i n th é granitic district s visite d subsequently.
The Mistassini surveys, nevertheless, call for thé removal of a few éléments
included i n th é list s o f plant s classifie d a s indicator s o f unglaciated
areas(13).

GEORGE RIVER , EASTER N UNGAV A
An exhaustiv e surve y o f thé whol e Ungav a territory, i n m y opinion,

would possibl y give thé key o f thé problem of glaciation in north-easter n
America, considere d purel y from th é standpoin t o f végétation . I n 194 4
Lepage an d Dutill y crosse d fro m Hudso n Ba y t o Ungav a Bay , vi a
Richmond Gulf , an d th é Larc h an d Koksoa k Rivers(14) . I n 194 7 I
surveyed Georg e Rive r fro m it s sourc e t o th é mouth , traversin g hal f o f
thé Ungav a Peninsula(ir>) . Th e whol e distric t i s graniti c and gneissi c
and start s nearl y fro m th é prcsume d centr e of thé Labradoria n Glacier.
AU phase s o f this glaciation necessaril y affected thi s area—that is , unless
we wholl y rejec t th é notio n o f a  quaternar y Labradoria n glaciation .
The physiograph y o f thé whol e distric t fro m th é sourc e t o th é mout h
of th é rive r i s pronouncedl y glacia l no t eve n th é smalles t par t i s no t
ravcred b y moraine s no r glacia l strûe . Th e rive r lia s ncve r bee n
surveyed b y an y siientist . I t ha d bee n travellc- d it s whol e lengt h onl y
forty-two year s previou s t o th é author' s trip by Mrs . Leonidas Hubbar d
in 1905 , followe d a  fe w weeks late r b y Dillo n WaHace(16) . Th e Georg e
River flora , lik e tha t o f th é territor y surveyeJ b y Lepag e an d Dutilly ,
from Richmon d Gul f t o Fort  Chimo , includc s a  fai r numbe r o f th é
éléments mentioned b y Fernald in his lists, discusse d late r in thé présen t
paper. On e o f th é conclusion s of th é Georg e River surve y i s tha t th é
Arctic territor y i n Québe c i s fa r mor e extensive than usuall y believed ,
and lead s th é autho r t o th é définitio n o f a  ne w climati c and biologica l
zone, th é hemiarctic zone. Thi s point , withou t direc t bearin g o n th é
présent paper , wil l b e discusse d elsewhere .

NORTH-EASTERN UNGAV A
In th é summer of 194 8 I made another traverse o f Ungava , this time

north o f th é absolut e limi t o f trees , betwee n Hudso n Ba y an d Ungav a
Bay, vi a thé Kogalu k an d th é Payne Rivers(17) . N o similar undertaking
had eve r bee n carrie d ou t eithe r b y Eskimo , as fa r a s ora l relation ma y
be relie d upon , o r b y whit e man , sinc e onl y th é lowes t part s of thé tw o



rivers hâv e receive d visit s o f geologist s an d zoologist s (Low , Flaherty,
Todd, and  Doutt)(16) . Furthermore , hal f of  thi s territor y ba s neve r
been mapped, while thé remainder ha s only been donc very fragmentarîl y
by mean s o f aeria l photography . Thi s botanica l surve y a s wel l a s th é
preceding, each coverin g a stri p o f land of about 35 0 miles long, includes
a florula having a  direc t bearin g o n thé Fernal d nunata k theory .

We coul d hardl y préten d a s ye t tha t w e full y kno w thé flor a o f th é
interior o f Ungava {th é Labrado r Peninsul a o f th é majorit y o f authors),
but wha t is  alread y know n allow s us  now  to  dra w som e conclusions.

FERNALD'S PKEGLACIA L ARCTI C PLANT S
Fernald divide s int o fou r group s th é plant s considere d i n th é

définitions o f nunataks in th é vicinity of thé Gul f o f St . Lawrenc e and i n
thé mountainou s district s o f Ne w England(l) .

The firs t list , entitle d "  Arctic Specie s of New England, Chiefl y o n
Alpine o r Subalpine Areas, " includes 93 species and varieties . O f thèse ,
56 specie s wer e foun d i n th é materia l collecte d durin g th é Mistassin i
surveys and th é 194 7 and 194 8 expéditions t o thé Ungava an d identifie d
to date. I  can already predic t tha t th é list of 56 species wil l be încreased
by a t leas t anothe r te n éléments , once th é materia l ha s bee n completel y
identified an d th é Lepage an d Dutilly' s lis t duly studied. Consequently ,
at leas t two-third s o f th é plant s liste d i n th é firs t grou p o f Fernald' s
Arctic plant s ar e know n t o gro w i n thi s territory , whic h ha s surel y
undergone glaciation .

The secon d lis t o f Fernald , "  Arctic Specie s Centerin g South-east -
ward o n th é Gul f o f St . Lawrence, " comprise s 7 8 species . O f thèse ,
28 were discovered in  thé Mistassin i flora and in  thé plant s fro m Georg e
River whic h hâv e s o fa r bee n identified . Th e Payne-Kogalu k survey ,
thé remainde r o f th é Georg e Rive r plant s an d those  fro m th é Lepage -
Dutilly's survey , wil l hois t th é numbe r t o 4 0 a t least , a s I  a m le d t o
believe afte r a  preliminar y investigation . A s will  b e assumed , abou t
one-half of  th é specie s in  th é secon d lis t gro w in  région s undoubtedl y
glaciated.

Sixty-five specie s compris e Fernald's third list , " Boréal o r Europea n
Species Centering  o n th é Gul f o f St . Lawrence. " Twenty-tw o o f thès e
are als o foun d aroun d Lak e Mistassin i o r i n th é Georg e Rive r district ,
a numbe r tha t ma y b e furthe r enriche d b y te n othe r élément s o r s o
when, a s I  hâv e stated  previously , th é compilatio n wil l b e complète .
Therefore, nearl y hal f o f thé plants o f this lis t ar e know n from glaciate d
areas a s well .

If w e combine  th é thre e firs t list s give n b y Fernald , includin g ai l
thé arcti c plant s growin g i n supposedly unglaciate d areas , w e note tha t
out o f th é 23 6 plant s liste d a  preliminar y investigatio n allow s u s t o
attribute at  leas t 135  to th é interio r of Ungava. I t is  logica l to  believ e
that th é futur e survey s i n othe r sector s o f th é interio r o f Ungava(18 )
will continu e furthermore t o fil l th é gaps , becaus e th é flora , a s I  hâv e
noticed, varie s greatl y fro m on e secto r t o another . Withou t waitin g
for furthe r corroboration , w e ca n unhesitatingl y conclud e tha t th é 13 5
éléments foun d i n undoubtedl y glaciated area s ma y no t b e used a s indi -
cators o f unglaciated areas . However , sinc e th é remainin g hundre d
plants o r s o wil l easil y fin d i n Arcti c territorie s th é sam e requirement s
as th é 13 5 species foun d o n th é locatio n o f th é Labrado r Glacier , ther e
is a  stron g possibilit y tha t tliey , likewise , ar e o f littl e valu e a s nunata k



indicators. Consequently , th é thre e firs t list s o f Fernal d ar e o f littl e
proof o f thé theor y o f th é présenc e o f nunatak s i n th é Gasp é Peninsul a
and i n othe r part s o f north-easter n America .

CORDILLERAN RELICT S

The fourt h lis t give n b y Fernald , th é mos t importan t b y virtu e of
number an d th é valu e o f élément s listed . th é "  Western an d Endémi e
Species Centerin g o n th é Gul f o f S t Lawrence, " total s 29 3 species an d
varieties altogether. W e can readily, for varions taxonomical and phyto -
geographical reason s wit h whic h th é majorit y o f botanists , includin g
Fernald himself , wil l agrée , reduc e i t b y abou t 4 0 éléments . O f th é
remainder, th é Lak e Mistassin i an d Georg e Rive r flora s hâv e yielde d
68 species , a  numbe r which , eventually , ma y b e increase d t o abou t 80 ,
judging fro m a  preliminar y investigatio n o f thé Payne-Kogalu k materia l
and Lepage-Dutill y list . Consequently , eve n i n grantin g th é Fernal d
hypothesis th é benefi t o f th é doubt , w e mus t recogniz e tha t a t leas t
120 éléments, approximatel y one-thir d o f th é list , hâv e t o b e dropped .

In combinin g ail fou r lists , w e ma y not e tha t abou t one-hal f o f th é
plants we discovered i n part s of Ungava hâve , accordin g t o th é opinio n
of ai l scientists , bee n covere d b y th é Labrado r Glacie r i n on e o r mor e
of il s différent stages . I  feel , nevertheless , that w e must trea t a s distinc t
units th é Arcti c specie s o f th é thre e firs t lists—eve n eliminat e the m
from th é discussions—an d th é so-calle d cordillera n plants . Th e latte r
are no t necessaril y Arcti c in type . Some , apparently , ar e eve n délicat e
plants whic h requir e spécia l protection , an d i t woul d b e surel y a n a
priori statemen t t o préten d tha t the y adop t alpin e habitat s becaus e
they ar e equippe d t o resis t sévèr e climati c conditions. Som e o f thès e
éléments, apparently , ar e merely alpine and woul d not surviv e in Arctic
régions.

The proble m o f Arcti c an d alpin e plant s canno t b e easil y discusse d
before considerin g certai n theoretica l facts . Som e plant s gro w i n th é
Arctic Zon e no t onl y becaus e the y hâv e a  shor t growin g seaso n an d
they requir e ful l light , bu t becaus e the y nee d th é lon g dayligh t summer
period. Suc h ar e th é tru e Arcti c plants . Othe r plant s liv e on hîg h élé -
vations farthe r south , i n clos e proximit y to permanen t sno w areas bu t
do no t occu r i n th é Arcti c ; if , lik e Arcti c plants , the y hâv e a  shor t
growing seaso n an d lik e ful l light , unlik e Arcti c plant s the y wil l no t
tolerate a  prolonge d perio d o f dayligh t durin g summer-time . Suc h
plants woul d be th é tru e alpin e plants. Th e various alpin e plants see m
to categoricall y respon d t o différen t dayligh t lengths . On e doe s no t
expect t o find thé true alpin e plants of Gaspé Mountains , where daylight
in th é growin g seaso n cover s a  spa n o f sixtee n t o eightee n hour s ever y
day, i n th é alpin e zone s of Mexico or Peru , wher e thé maximu m length
of dayligh t fo r th é sam e perio d wil l b e twelv e hour s only . Ai l those
who hâv e sough t t o acclimatiz e plant s fro m Per u a t a  latitud e simila r
to tha t o f th é cultivate d land s i n Canad a kno w ho w problemati c suc h
an undertakin g is . Thos e wh o hâv e see n th é Popocatepet l flora , nea r
thé permanent snow , kno w tha t thi s flora is neither that.of th é Canadian
Rocky Mountain s nor th é Gasp é Mountains . Finally , outsid e o f th é
catégories o f Arcti c plant s an d tru e alpin e plants , ther e coul d exis t
apparently indiffèren t Arctic-alpin e species.

We ma y assume , a t least , a s a  workin g hypothesi s tha t a  par t o f
thé so-calle d cordillera n plant s o f Gasp c ar e tru e alpin e plants , full y
adapted, le t u s say , t o latitude s 45 ° t o 50 ° X . I f suc h i s th é case , a



part o f th é Gasp é Mountain s flor a coul d constitut e a  sor t o f "  alpine
island " unrelated whateve r t o th é flora of a nunatak . T o explai n th é
establishment o f thi s Cordillera n flor a i n Gasp é w e ca n infe r with
reasonable foundatio n that , whe n th é quaternar y glacier s receded ,
such plant s migrate d alon g th é Arcti c " corridor " bordering th é glacie r
because the y fonn d th é neccssar y requisite s :  (1 ) ful l Hgh t du e t o th é
tundra habitat , simila r t o a n alpin e formatio n becaus e o f th é absenc e
of tree s ; {2 } a  shor t growin g seaso n ;  (3 ) th é équivalen t perio d o f
daylight ;  (4 ) th é hydrographi e condition s whic h ar e practicall y th é
same i n th é Arcti c tundr a an d i n alpin e formations .

For th é tim e bein g thi s i s simpl y a n hypothesi s ; bu t t o explai n
thé occurrenc e o f cordillera n relict s i n Gasp é i t i s surel y jus t a s veri -
similar a s motivatin g th é "  unglaciated areas. "

CONCLUSIONS
The opinion s expresse d hèr e ar e no t i n opposition t o th é actua l fac t

of th é persistenc e o f plant s o n quaternar y nunataks . Adversarie s o f
thé theory of  non-glaciation in  thé centr e of  thé Gasp é Peninsul a argu e
that a  flor a coul d no t surviv e o n nunataks . Ther e ar e proof s t o th é
contrary. Nunatak s completel y surrounde d b y ic e exis t a t présen t :
thé Antarcti c Continent , wher e a  liche n formatio n cover s them , i n
Greenland wher e thé flora contains phanerogams a s wel l as lichen s and
bryophytes, an d i n th é Alps , wher e th é végétatio n i s a t time s quit e
luxuriant. I f present-day nunatak s harbour a flora, thé samc thing could
well hâv e occurre d durin g th é Glacia l perio d an d relict s woul d easil y
persist i n th é " refuges " which saved the m during thé glacia l invasion .

Although th é fact s discusse d i n thi s paper ma y hâv e a  wide r impli-
cation, they hâve not been extended hère to other nunataks of thé Glacial
period, as , fo r instance , those o f Scandinavia , which I  hâv e iro t studied .
The problem involved was thé following :  coul d thé plants, which Fernald
mentions i n hi s fou r lists , serv e a s indicator s of non-glaciatio n i n given
parts o f north-easter n Americ a ?

The conclusions draw n from th o preceding discussion ma y ho siimmed
up a s follow s : —

(1) O f thé fou r list s of plants given b y Fernak) , thé first tlm- c contain
only Arcti c an d snbarcti c specie s whic h canno t b e iise d a s indicator s of
non-glaciation. Furthermore , ai l évidenc e seem s t o poin t t o th é fac t
that thei r présent distributio n is due to immédiate post-Glacial migration.
From wha t is known at présent , we may safel y conclud e that thé habitat s
where thès e plant s gro w aroun d th é Gul f o f St . Lawrenc e and i n Ne w
England ai e merel y Arctic an d subarcti c outposts . Eve n i f thé limite d
areas to which thèse plants are confined were actually nunataks, thé plants
could just as easily hâve migrated ther e after th é glacier's recession. Th e
Arctic plant s foun d i n th é interio r o f Ungav a coul d no t serv e a t ai l a s
indicators o f non-glaciation . A s a gréâ t numbe r of thèse  Arcti c plants
are circumboreal in distribution, thei r discovery in an area which was thé
centre o f th é Labradoria n glaciatio n ma y wel l hâve a  direc t bearin g o n
thé study o f thé same phenomeno n in Europe and Asia .

(2) The  list of cordilleran plant s prepared by  Fernal d mus t be reduced
by a  thir d o f it s élément s a t least . A s fo r thos e i n th é remainin g
two-thirds, thei r occurrence in Gaspé ma y b e explained in three différen t
ways : (a) Some plant s coul d b e indiffèren t Arcti c alpin e plants , no w
absent fro m th é Arcti c proper throug h éliminatio n by variou s historica l



factors. Th e cas e o f thé distributio n o f thèse plant s i s tha t mentione d
above i n conclusion , (b) Th e remainin g specie s afte r thi s éliminatio n
could be considered, a t leas t hypothetically , as pré-glacia l plants, though
this i s no t th é onl y probabl e explanation . (c) The remainin g species
could, a s well , b e considere d a s simpl y alpin e species , livin g on alpin e
formations constitute d afte r th é reces s o f th é glacier.  Th e plant s coul d
hâve take n shelte r ther e durin g thé " pre-sylvatic period, " afte r havin g
travelled fro m th é Canadia n Rockie s t o th é Gasp é Peninsula , alon g th é
" Arctic corrido r " bordering th é rccedin g continentia l glacier . Durin g
glaciation thès e plant s i n th é Rockie s coul d hâv e sough t refug e eithe r
south o f th é glacie r o r o n nunataks . Th e relict s woul d the n b e pré -
glacial i n th é Rockie s an d post-glacia l i n Gaspé . (I f poin t (b) wer e
accepted, i t woul d b e a  simpl e matte r t o conside r th é Gasp é relict s a s
cordilleran, because som e relicts coul d hâv e been saved durin g glaciation
on Gasp é nunatak s an d hâv e migrate d t o th é Rockie s via th é " Arctic
corridor." I f suc h wer e thé case , som e o f thé wester n mountai n relict s
would b e gaspesian an d no t cordillera n relicts.}

(3) Sinc e th é Arcti c species ma y no t b e considere d a s indicator s of
thé absenc e o f glaciatio n an d since  th é présenc e o f cordillera n alpin e
plants in  Gasp é can  be  explaine d by  m y hypothesi s of  " post-Glacial
alpine colonization, " i t seem s tha t th é flora , in thé présen t stat e o f our
knowledge, canno t b e considere d i n north-easter n Americ a a s a  soun d
proof o f thé non-glaciation of some part s o f thé territory .

(4) I n th é actua l stat e o f ou r knowledg e gcology alon e ca n décid e
whether th é hear t o f th é Gasp é Peninsul a wa s glaciate d o r not . Th e
majority o f glacial geologists ar e o f thé opinion to-day, Coleman notwith-
standing, tha t th é Gaspé Peninsul a di d no t escape glaciation. T o many
scientists th é onl y proo f opposin g th é quaternar y glaciatio n o f Gasp é
was thé botanica l évidence, which , i n m y opinion , may no w b e seriously
questioned.

(5) Nevertheless , i n th é proble m o f th é persistenc e o f a  pré-glacia l
flora on old nunataks , thé geological proof should be seriously scrutinized .
The quaternary glaciation has many phases . Admitting , fo r thé purpose
of discussion , tha t th é Gasp é Peninsul a wa s no t glaciate d durin g th é
Wisconsin perio d (th é las t phas e o f th é glacie r i n Nort h America) , thé
occurrence o f th é immédiat e pré-Glacia l glacie r woul d b e sufficien t t o
leave traces o f glaciation i n Gaspé . Th e inter-Glacia l period between th é
Wisconsin an d thé , pré-Wisconsin woul d hâv e bee n sutficientl y lon g t o
permit migratio n of a  cordillera n flora to th é Gaspé . Later , durin g thé
Wisconsin phase , th é centr e o f th é peninsul a remaining a  nunatak , a
relict flora could hâve persisted there . Fo r thé geologist, gcnerally, there
is no nunatak if a spot were glaciated a t a n early phase of thé quaternary
glaciation. Fo r a  phytogeographe r i t i s sufficiont tha t a  nunata k existed
at th é fina l phase , t o creat e th c proble m o f persistenc e o f plant s i n
unglaciated areas .

(6) Fo r th é tim e bein g i t seem s tha t \v e ma y retai n th é hypothesi s
of " persistence of plants on unglaciated area s of norlh-eastern America "
merely a s a  workin g hypothesis , eve n i f a  relativel y wea k one . Eac h
survey in thé Ungava Peninsula brings new facls to thé contrary ;  i t seems
that i t ma y no t b e uphel d fo r lon g and tha t th é hypothesi s of " post-
glacial colonizatio n of alpin e ;ireas, " a s describe d abovc , wil l constitut e
a bette r explanatio n o f th é Gasp é an d othe r north-easter n co-calle d
cordilleran relicts .
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