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Cape Herschel, Ellesmere Island, Northwest Territories.

Ellesmereland I.

Explorers say that harebells rise
from the cracks of Ellesmereland
and cod swim fat beneath the ice
that grinds its meagre sands

No man is settled on that coast
The harebells are alone

Nor is there talk of making man
from ice cod bell or stone.

Earle Birney, 1952.
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ABSTRACT . o

'Binanicnl exploraziom at Capa Herschel, a small peninsula on the relatively

ocenic coast of eastern Ellesmere Island, Northwnsr Temtunes baye yielded a

flora which mcludes 68 specxes of v:scular plants, 121 species of mpsses, and 44

specles bl lichens. s_

FIe'd typification of seven vegetation types was tested with cluster analysis

and the seven types were divided into eleven plsnt communities. Diagnostic

specles wexe identified - for éach cor ity using specles ! and mean

’ abundance in each cl\;ster "“ il "facwrs d ining the distribution.of
plant communities. at, Cape Herschel were tested wnth direct’ gradient analysls and

with topognphle annlysls

. Floristic comparison. of plant communities at Cape Herschel with those *

described ' from _elsewhere in the Queen Elizabeth Islands identified 11

communities wh‘ich appear to g:onespond,directly enoughto.be. us'eful- for -the--

purposes of régionn) vegetation. mapping. A twelfth communify was identified it

h

Cape Herschel bqtvit was. n;'at ble to ites described el

Moislu‘re, snowcover, and substrate texture have. the grenest influence, in

that order on the distribution of vegetahon types at Cape Herschel. Altitude snd 5

aspect were Also found to control the distribution of vegetmon

nssmn e heath, cotmu;rm and sedge meadows, and Luzula confisa steppe

were tha communities at Cape Hemhel which were ﬂunshcnlly Thogt Slmllm' vb. i

comniunities deeenbed from other ‘areas of the Queen Ehznbetb- {dnnds, buﬂWo

bnrrens ities, two tnndm ities, and a marsh cnmmﬁ*j also show

e tIEHE 5 - )
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INTRODUCTION

The Queen Elizabeth Islands, with a land area of a);pmximnttly 427,500 °
Il oS
km? (Taylor®964), bordered by the Arctic Ocean, Nares Strait, Lancaster Sound

.and Melville Sound, form a rough triangle in the north end of the Canadian

Arctic A:chipelz;go (Fig4 1. In the last century, knowledgé of the flora of the

Queen Elizabeth Islands has xncrensed to a point where che vascular flora is

‘almost completely known (Barrett 1972). Studies on the cryptogxmlc flora,

however, have .been relatively few. V ion studies have -c ‘on T

e Iocalmes with 11 producti fon, in the inent reglons of lhe

|sland group.  Of many plant communities descnbed from these localities, nnly
some are ;tnctly comparable. A far larget area of the arcnc comprises marginal
or sub-optimal habitat. The vegetation of these situations will be more
represeitative of the Queen Blizabeth Islands, than the vegetition found in
thermically favoured “oses” ’ ’

Thd sLudy examines the flora and vegetation of Cape Herschel, a small

peninsula on the relatively oceanic east coast of Ellesmere Island. and compares

th; plant ities there Withwe ities described from other 'locali'lies in
tbe Queen Elizabeth lslunds

Early Botmlell explonﬂon of Ellesmere Pllnd. &
Bétamcal exploration of Ellesnie‘rf l.s!and dates’ from 1861, when Dr. L

l-iayes collected seven species of plants in the vicinity of .Cape Isabella and Gale

- Point, on the southeast coasts [Hayes 1887; Durand et al. 1863(4);, The [irst

e

to mnke large collecti ol‘ plunts on’Ellesmere Iﬂnnd/ﬂa the British

Polar Ex’peditio‘n of 1875-76, led by G.S. Nm-ea This expedition explored the east




+ Figure 1: .The Queen Elizabeth Islands,
e Jocation of study area, and
,other places referred to in text.
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and north cons;s of Ellesmere from Cape Sabine to the §Eores of the Arctic
Ocean; This expeditiunl incréased the known vaseular flora of Ellesrnere Island to
75 species (Hart 1880). - - - —~—

From 1898 to 1902, the Second Norwegian Arctic Expedition in the "Fram"
spent four winh‘ars on ‘Ellesmere Island, mapping its coast and those ‘of other
‘isla;lds >to ’the“wesk In 1898 the expedition wintered at Rice Strait, 15 km north
‘of Cape Herschel; in 1899, ‘at Harbour Fiord on the south coast; and i n 1900"and
190) at Goose Fiord lo the west, af Hkrbo\lr Flord During thi8 penod H G.

. Slmmons collected the 'plants on whmh he based his “Flora of Ellgsmerelsnd"

g (Slmmons 1906) This work hsted 115 species of vascular plants l‘or the island.
‘Simmons's subsequent (1913) survey of the phytogeography of the Arectic
Anmerican A.rchlpelago was a’ Iandmark in the botany ol the Canadian Arctic and -

at the time of its publication, tpe “flora of Ellesmgi-‘e Island was better described

" than that of any-other ragion of the entire Canadi n.Arctic Archipelagdy( olunin

«
1940). . Simmons also collected bryop}]ytes and lichens" ;The\ bryophytes were.
published by Bryhn 1100&07) Unfollunntely the, hchens were never properly

, identified (see Lynge 1947, p. 3(13) '

. The next botanist to visit. Ellesmeré lslnud was M.O. Malte, who visitéd the
RCMP P*st at Bache Peninsula .in 1927, while preparing a flora of the
Canadian A.l'clilc. Unlortunntely, this work was never qompleted_, and only a few

records were published posthumously (Malte 11534)‘

The next major advance in the botany of the Ellesmere:Island was Polunin's

. (1940, 1047, 1048) three volume “Botany of the Canadian Eastern Arctic'.
Besides being the first work to ‘record in one place. the occurrence of-all plant

N\
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groups, this was th; first work to qualitatively dp;crib! plant tommunitin-in the
Canadian Higli Arctic. lnclucfed in l;olunin's works were descriptions of the
vegetation at 'Cn& Harbour, on southern Ellesmere lsllqd, and at Dundas
Harboir, on Devon Island. * ’

Recent botanical research fn the Queen Elizabeth Islands.

Since 1050, botanical works have shifted from floristic works, with brief

accounts of thd Feketation and iptions of the ph of various species, to
- -
_ more complete d of plant ¢ ities and i igations into
productivity of various ity types.

Early research ‘cenzred' on ‘the hitherto relatively unknown Fadlota: ot
northern Ellesmere lshnd and Axel He|bzrg Island (Bruggemann and Calder 1953;
Schuster, Steere, and ‘Thomson 1859; Snvlle 1964; Brassard 1088 Brassard and
Beschel 1968; Brassard and l.ongwn71970; Kuc. 1960, 1073a). The first works were

* mainly floristie, while studies in the 1960's b‘egan to describe vegetation in terms
of substrate, mitrolo‘pognphy.‘ and moisture regime. Kuc's work on A‘xel Heiberg

was lhrge‘ly concerned with the autecoloky of moss species found there. Beschel
i

(197.0) proposed X lassific of plant ities that could f)e dicted to

occur throughout the Queen Elizabeth 'Islands in stnhle habil nu in ‘various

combmntlons of moisture and warmth. He divided the island/ group into five

regions, each ch ined by a predomi ity type: polar desert,
Luzula steppe, Dryas t\lndr‘n, Cassiope tundra, and polar stepp¢.

Coliecling in the-wuthenll and western islands of the Qyeen Elinb.ethl group
proceeded gradually from ‘the early 1950's to the/ present. /Initial floristic works

(Steere 1951, 1955; Brassard 1967; Brusl}d and Steere 1 i‘ and floristic works
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with preliminary ity descriptions (Schofield and Cody 1955; Savile 1981,
Knc 1970a, 1970b, 1973b) were supplemented in the 1980's with vegetation
swdles (Miller nnd Alpert 1984, Sheard and Geala 1983, Edlllnd 1080, 1983a,
1983b, Sohlberg and Bliss 1084 Bliss x.nd Svoboda l984 and Edlund and Alt [in
prep.])- Sm;ilg (1961) was the first to recognize thg existence of an area which has

since been described as “the barren wedge” of the Sverdrup and Parry Islands.

This region is characterized by an absence of inany plant species occurring to the

north, east, and south of it; and has been'discussed at length by Besche} (fBBD),

Young (1071)., Edlund (19&35}"“(1 Edlund and A.lt‘ [in prep.]. -

* Trudove Lovlaad, o the north eoast of Ryvon land, recsived much
attention, in ;he late 1960’s (Barrett 1972; Barrett and Teeri 1973; Barrett n’nd
Thomson 1975), and subsequently as a site of the International Bié}logicul

Programme (Bliss -1977; Vitt 1975).  Using the classical approach of the

Ztrich-Montpelier school of phytosociology, Barrett (1072) identified nine

phy ! or plant-soil iations, which yere’" to a system of

circumpolar plant communiiies, s‘uchv as had been nggested by R#Eﬂng (1965).

The LB.P. Project recognized six major. community types and six minor ones,

which were described in terms of general growth form and cover values of the

- species present and in terms of the dominant species (Muc and: Bliss 1577|. The

project included detailed i igati into productivity and ph logy in the

dmerent- community types (Ml.{c and .Bliss 1977; Svoboda 1077; Bliss, Kerik and

« N L
.Peterson 1077), as well as the productivily of mosses and lichens (Vitt and

Pakarinen 1977; Richardson and Finegan 1977). '
e

Ftom 1980 to the present, Svoboda-and Freedman (1980, 1981) have been




conducting studies similar to those of the Truelove Lowland LB.P. project at
Alexandra Fiord on the east coast of Ellesmere Island, approximately 40 km
northwest of Cape Herschel. - Muc (1080, 1981) recogniz;d twelve camm\‘mity
types there; describing them ;7tern; 70! general growth . form, cover, and
dominant ‘species, but identifying only the vascular plants.

Comparis;ms of plant communities found in‘differel;t regions of the Queen
Elizabeth Islands have only recently become possible. While cr‘yptogams form a
substantial pa;-t of the biomass of arctic plant communities, it»‘is only sinct; the
early 1970's th:;i community descriptions have routinely included the cryptogamic

. component. Also, \mast early authors described—t/he vegetation of habitats rather

than “plant communitids”. This was a result of the poor’expression of many

community types in the marginal arctic environments (Beschel 1970). Sayile
= A Y - i

(1960) even ioned~the actual gxiste of true plant iations in the higli

arctic. The most at defining ities in the high arctic

have come from studies at northern Ellesmere (Brassard 1971), bnt Truelove
Lowland (Muc 1977), at Alexandra Fiord (Muc 1981),"and at Polar Bear Pass on
Bathurst Island (Sheard and Geale 1083). A common theme of these pspefs is the
atypically high pmdnctwny and floristic richness (for Iugh aretic regmns) of each
of these areas. ’ ! .
If a classification of pln{lt communities in the Queen Elizabet!l Islands is to

be useful, it should consider not only‘ the vegetation.of h’i}ghly p;oductive regions,
but also the vegemion of less favoured marginal regions. If plant c;mm\mities
Kwnh ﬂonsuc r’dehty do e)ust' it is only the ones found in both pmductwe and
marginal regions which can be expected to truly xepresenl the vegehhon Dl the

¥ :
i




' i e
island group as a whole. -
This study examines the vascular plants, mosses and lichens of one such
\ w
marginal area, Cape Herschel. Plant communities are identified and described.

X b

‘Their distribution with respect to , moisture, ,

texture and cryoturbation is discussed, as is .their relation to communities

described from other localities in the Queen Elizabeth Islands.
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THE STUDY AREA.

- Cape Herschel (78°37'N, 74°42'W) is 240 km? peninsula on the east coast of

Ellesmere Island (Fig. 2). It is in :Il'ec! an island separated from the large ice-free
regions of Ha)"e; Soun‘d and “Sverdrup Pass to the north by Rosse Bay and the
Leffert Glaciér, and from-the coastal land to the south by Herschel Bay and by
} the Alfred Newton and‘ other glaciers. The large ice-ree region of Inglefield Lun'fl
(northwest Greenland) is some 30 km to the east scross Smith Sound and Kane

Basin. * Cape Herschel is on the northwest edge of the North Water Polynia, a

region of Baffin Bay which rerhaig ce(ree ali year (Dunbar 1969).

=  Geology and Physiography. ¥ \m/ﬁ b
: . Cape Herschel comprises a steep—walle&_i plateau of massive, red;‘weathering_, ‘

orthopyroxene granite near the northern end of the Precambrian Shield. To the . o
north the Shield rocks include gneiss 'and a variety L;f metasediments as well as -
granite, and on Bache Peninsula are overlain by Poterozoic sedimentsr’y rocks of
the Thule group and by Paleozoic dolomite, »san‘dsloﬂe, and limestone iChrisﬁe
1062, 1967, 1972; Frisch, Morgan and Dunng 1978) The Cape Herschel pIMeau
’ rises from over 250 m as.l in the east to approx:mntely 800 m in the extreme
west, on the north side of Alfred Newton Glacier. The plateau & divided by a
g - steep-walled glacial valley, Ejison Pass, which is oriented north-south h‘etween
Rosse Bay and Herschel Bay. Many bedrock outerops with polished and stristed
north‘sldgs and plucked south sides indicate that the entire plateau was once ‘
/ overridden hy ice flowing from north to south. This southward flow deposlted till
up to the highest points of the outer Cape Herschel plateau (285 m) and of Pim .

Island (550 m), 15.km to the north. Thé till includes both Proterozoic.and




Figure 2: East central Ellesmere Island
and adjacent Greenland.
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Palnbzeic(raers'-fonnd only to the north” of Cape Herschel, and™ a variety of *
igneous and melnmorﬁhie‘ rocks (Blake 1677; Christie 1083). An end morsine of «
proh;-Lel’l'er.t Glacier is found slong the north slope of the Cape Herschel plateau, .
and lateral moraines are found in Elison Pass. End moraines are found at the
south-and east edges of the un-named, glacier which separates th‘e study area from
the Leffert Glacier. Radiocarbon dates of organic pond sediments and Holocene
marine nl_ollhsc shel.ls (Blake 1977, 1078, 1981) indicate that terrestrial habitats
have been available for plant colonization in the vicinity of Cape‘ ngsciiel for the
* last 0,000 years. Isostatic uplift since the last glaciation has resulted in the
emergence’ to at lesst 80 m of well-developed raised beach ridges and wave-
polished rocks on the Io:wlands of th; n:mhern half of the peninsula proper.

The piutesu has a number of raised deltas and‘ hanging valleys, and is
drained by a aozen small streams and a few broad seepage slopes. Sn;all ponds are
found mostly on the lowlands of the northwestern.part of the peninsula and in ———

=" Elison Pass. Al of the ponds are shallow, and freeze to the bottoim in winter.
'I_‘h/e marine shore is generally rocky except in the innermost portions of Rosse Bgy
and Herschel Bay, and at_the foot of the Alfred Newton Glacier, where mudflats
¢ are present. Portions of the shore of Herschel Ba& exhibit raised beaches. These
rise to an elevation on over 30m. An ice-foot persists into August throughout the
‘ area ‘
’ Fr(_)zen ground lenture’s’ (Wuhb;; VlQSB)'an’e found in many places at Cape.y
Herséhel Stone nets and stripes areTvell—develcpe;d in the mesic cobble on back
slopes of rmsed beach ridges on the north-portion of -the peninsula. Frost h
hummocks nnd solifluction slopes were more numerous nnd better developed on




the field seasons. of 1979 and 1980.

wet south-facing slopes. . L -

Climate. ~ e

Climatic factors (insolation, temperature, snow-cover, and wind) which *

. . PP 4 * e :
determine the occurrence of plants in the arcnc have been discussed by numerous

authors. Good reviews are given by Blllmp and Mooney (1%8), Corbet (l972)
and Savile (1072) Young (1971) suggested that an lmportant fnct.or determining

the northwaxd llmm_{_plnnt species is the nggregate summer warmth ol regions,

isaged as the total of ds day above lreezmg, but slmphhed to thie sum of

the monthly means above zero Celsius. s

¥ Cape Herschel islocated at the ;orth;rn end éfthe ﬂortheru Baifin Bay -

Lancaster Sound subregion of Maxwell's (1981) EaStérn Arctic Climatic Region:

The subregion includes southeastern Ellesmere Island, Devon Island east of the

5 '
Grinell Peninsula, and Baffin Island. The Northern Baffin Bay - Lancaster Sound.

. subregion is greatly influenced by the North 'Water_, and by the the mountainous

coasts north of §ylm. Island. The a\;er;;ge annual precipitation is greaser than 300

mm.§, The subregion has a somewhat maritime climate, with an annual mean

U

2 te}np rature range of 33 to 36 Celsius degrees, and a range as low as 22 Celsius

degrees over the,North Water.
Weather data for' the Cape Herichel area are available from Mohn (1807),

from Maller et al. (1975, 1076), and from avigt

Flg\ire 3 showsthe monthly mean temperatures in 1073-74. Figure 4 shows

" the 4nean daily tempetatures in 1979 and 1980. The mean temperature in,the

1970 field season (11 June'to 24 July 1979) was 2.2°C with a mean daily range
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. T J .
4.2°C. . In 1983 (28 May to 23 July 1980) the mean was 0.0°C with a megn daily

range of 4.6°€. Maller et al. (1975, 1976) reported that, while summer
temperatures at Cape Herschel were not appreciably dilferent from those at other
stations in the Queen Elizabeth Isl'snds,‘ the winter temperatures “:ere Trom-five to
eight degrees warmer than those at Re%olute, reflecting the warming influence of
the North Water. E .

Precxplnuon, from June 1973 to June 1074 was "265 mm, 100 mm ‘greater
than the annual preclpltatlon at Resolute (Maller et et al. '1975). Whlle monthly
precipitatibi totals varied consxdenbly from 1973 to 1976 the’ means shcw that
the most precipitation .occurs in the months of Jllly, October, and Augusl, in )
descend]pg order, v.'h 50% of tbe mean annnal preclpnatmn rallmg within those

three months. Cloud coyer 'in lhg 1979 field season ave;aged 8/10 total, and

4.7/10 low cloud. In-198 the average fotal cloud cover was 5.3/10; while t))é ’

' Qverngg low cloud cover was 3.8/ 10. Average total Joud cover in the 1983 field
5 p LY

season was 6.2/10. N iy T

The pverage wnml speed was 18.0 km/h (5.0 m/s) durmg tl{e 1079 fiéld
seasom; 15.4 km/h (4. 3 m/s) during the the 1980 season, and 19.7 km/h (55 “‘/51
in the 1983 field season. anure 5 shows the wind roses for 1979 and 1980. The
predomlnnnee of northerly and-southerly winds through the wmter was evxdenced
by the pe;-sixtencz of large snow drifts on the north and south slopes of the cape in
four yen}s (1978-1980 ‘and .1983), ;llnd by the north—‘s;)dth orientation-of “sastrugi” |
seen in 1078 . ) : 5 ;= o o .

While, in the Queen Elizabeth.. hlunds, weather dgta l‘rum ox{e locahty to the

next may not ‘bé strictly comparable, due to vmnuons ql. sampling yenr, or ,
s 0y i e 1




= - Figure 3:  Mean monthly temperatures, maxima and mmlmn, uy
B . ¥ @ and monthly -extremes at Cape Herschel 1073-1974; -
4 (Maller et al 1975, l976) « .
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- - Figure 4: Mean dnJiiy temperatures at Cape Herschel ;
during field seasons of 1979, 1980 and 1983.
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Figure 5:

Windroses for Cape Herschel, field
seasons of 1979 and 1080.
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—(Courtin and Labine 1977), Alexandra Fiord (Labi)
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. differences of specific da‘ta published, som; rough comparisons may be made
between the climate at Cape Herschel, and the local climates of Truelove Lowland

1981;.unpublished data from

aviation weather reports collected for the Atmogpheric Environment Service).
Young's (1971) Index of aggregate su armth was calculated for all

Stations. Usii:g Maller’s temperature redords 1973-74 (Maller et al. 1975,

" 1976) and extrapolating from the te dda collected in 1079, Young's

Index of nggreg:nte ‘summer warmth (a) was estimated for Cape Herschel at a=

5.9, placing it jn Young's fitst zone. e

- "At Truelove Lowland, based on the summers of 1970°to 1973, the average

value of a was 13.5, placing it in Ynnng:s third floristic zone. A valueof a = e
at Alexandra Fiord, was calculated from unpublisheti aviation weather reports
rr‘am 1979 and 1.980. This puts Alexandra Fiu‘rd in the second floristic zone.
Average wind velocities were lower at Alexandra Fiord (2.4 km/h, 07 ;n/s),
and at Truelove Lowland (3.69 m/s and 3.24 m/s in 1972 and 1973 respectively).
Vegetation. )
The vegetation at Cape Herschel is generally scant. Plant covFr over much
of the plateau and the more xeric to ‘mesic portions of the lowland is ggnerally less.
-than 5% and often less tlmn l%.(Freedman and Svoboda. 1981).. Only on, seepage
= slopes, on the borders’ of pom;ls and streﬁms‘, and in meadows irrigated by late-
lying snow does plant cover approach or reach 100%. '
) In the barrens saxicolous lichens tend to. “dominate” the -outerops and
bc\llders, where they exhibit best growth on snow-sheltered and lee surfaces. The

cobble pavement of the barrens uupports a vegetnuon of cushion plznu, whlch‘
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grades into mosses and dwarf shrubs in the frost cracks and at the borders of
mdl ponds. Meadows, which are found on finer grained substrates, tend to be
domﬁuted by sedges in mesic logations, and by mosses in wetter locations. 'Dwarfl
shrub heath is restricted w;n;lh-hcing slopes where much snow accumulates,
which is rapidly lost in the spring. L
Fauna. )

The imygmce of verteprate I:nma. to plant.life in ‘the nitrogen - poor
substrates of the arctic has been noted by many authors. As well as al‘xpportin;

* distinct prophil iﬂ'll). animals act as agents of‘

dispersal for many plant species (Savile 1972).
\The vertebrate fauna of Cape Herschel is depauperate when compared to
other regions of the Queen Elizabeth Islands. Four visits to Cape Herschel,

totalling ten weeks, between 1978 and 1983, yieldsd Jightinp or evidence of only

five species of té arctic fox, G d collared lemming, arctic
bare, ermine, and polar bear. Birds found at C;pe Herschel varied considerably
from year to year. Species observed there over four field seasons included thick-
billed murre, black guillemot, snow goose, brant, ,common eider, king eider,
oldsquaw, gyrfalcon, rock ptarmigan, Thayer's gull, glaucous gull, black-legged.

kittiwake, ringed plovér, red knot, purple sandpiper, raven, and snow bunting.
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'METHODS.

This study was concucted in four stages. In the first stage, the flora and
vegetation of Cape Herschel w‘ere examined using relatively few preconceptigns on
lhe‘makeup of plant communities. At the end of two field seasons, the floristic
sites were classified using -tabular comparison*(MuellékDombois and Ellenberg
1974). This classification was compared with those of other authors, and a “field

- classification” was devised which would permit the typification of Vvegetation in
the field. ‘ . ‘

., In the secun’t‘l stage, the field classification was tested and modified in the
field and ‘used to map the vegetation of Cape Herschel at the supra-community or
vegetation complex level. Vegetation complexes were defined as physiognotnically
distinet units domin?aled by a particular life-form, and having a particular rnngé
of total plant cover. Plait cor;xmunities were defined .as components ollth:
végetation complexes, but differing lm{r‘z zhex;n by having in addition a floristic
similarity between sites of 'the sa'rr:g comm\;nity type.

To test the objectivity of the field classification, and to refine the definition

of communities in floristic tem;s, the sites were labellgd according to their field
classification and then sorted using cluster analygis. This approximates the

method of Sheay and Geale (1983).

In the fourth stage, the ecological distribution of the ci ities defined
above was tested using direct gradient analysis. Methods used in the first two
stages are described in the section on sampling below. The third and fourth stages '
[

¢ )
are described in the section describing community analysis.

-




and p! ing of

Field studies were conducted during the summers of 1979, 1980, and 1983.

" Intensive [oristic. sampling and prefiminary community adalysis were done

between 21 June and 23 July 1979, and between 19 May and 19 June 1980. An
extensive vegetation mnypiﬁg survey of the central portion of th(‘a peninsula was™

“undertaken between 11 Jine and 14 Jul‘y 1983. Snow cover in all three seasons

duall

1 was extensive on the lowlands and 0 th-facing slypes. disappearing
during the-month of June. . .

- 'The main constraints on samplihg were snowcover, accessibility, and time
available. Travel from base camp to the sample sites was mostly 'on foot in 1979 .
and 1083, In-1980 much use was made of snowmobile and skis. On four occasions
 helicopter was used-fof transport Jo more distant sites.

Over 100 sites were sampled in 1979, 1980 and 1983 for vascular _ialan_&s,
mosses, and lichens, Principal considernion;.x in the selection of sai‘npl; sites were

substrate, microtopography, and moisture regime. These features were usually

- identifiable on monochrome stereo aerial photographs. The choice of sampling

areas was made after detailed. inspection of aerial and,

. ground explorations.
At each site an area of approximately 10 m? wn‘s sampled. The specific
location of the §ite was chosen to ensure that the site was represen!nti‘ire ?! the
N snrroup‘ding‘vegetnion.and that it was homoéenous with respect to substrate,
microtopography and moisture. Each site was ranked on a qualitative scale of 1 to
§ for moisture, substrate texture, snow cover; altitude, and substrate instability

due to frost (Table 1). .Aspect was recorded for each site. Four aspect classes

L= . B
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correspond to the four cardinal compass points; a fifth class accommodates level

sites. At each site, estimates were made of the relative abundance or cover of

individual vascular species, using a scale (Table 2) modified from the frequency
scale of Tansley and Adamson (1813). Moss and lichen species were recorded for
presence “and absence. Total plant cover was also recorded. In most sites,

voucher specimens were collected for each species found,

The 59 sites sampled in. 1979 and 1980 were classified using classical

tabulation prbcedures (MuéTler-Dombois and Ellenberg 1974), based on dominant
life forri, Cushion plant, dwarf shrub, graminoid, moss, and lichen - dominated

wiére ized. This classification was pared with

other accounts of vegetation in the Queen Elizabeth Islands, and a composite
“field classification” was devised.v This “field classification” dn';ws largely on the
on physiognomic communities described by Besehel (1970) and by Edlund (1983b),
but is the_methodological equivalent of the “visual classification™ of Sheard au{d
Geale (1983). The field classification was tésted and modified at (;ane ;ierschel in

1983. The six vegetati 1 or sup! ities finally used in the field

at Cape Herschel are deseribed in Table 3.

The d.i!is’ion ;)f tundra from barrens at 40% total plant cover was arbitrary.
It stretches the definitions given them by Edlund (1983b), who described barrens
as haviugvcgver less than 20% and tundra as having nearly continuous plant
cover.’ 'n ‘was, however, found to be the most practica’l way to separate these
communities which were variously dominated by Salix; Dryas, Saxifraga or Luzuls:
nivalis. Two ‘types of meadow, a cottongrass meadow and a Carex stans meadow,
were also discernible in the field. Indicator species of corqmunities described from

t
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Table 1: Environmental Scales used to clfaracterize

sites in field.
N
Paraieter \.Score: 1 2 3 4 3
moisture _xeric mesic wet
substrate bedrock talus cobble fine  fine
“texture gravel sand
snowcover negligible moderate deep,

b persisting
altitude (m) 0-50 50-100° 100-160 160-200 >200
substrate stable moderate severe

stability cryoturbation  cryoturbation,
or erosion




. Table2: Abundance Scale modified from Tansley and
Adamson (1913) -

' Score Descriptor Characteristics - ' . . s

0 3 . Gr . obvious ,‘ the eite, and
* hnving a cover greater than 10% of the total
vugnntion coyer.

4 Common Gr-/g:/y or scattered individuals, wide-
spread” throughout the site so that presence
obvious from anywhere in site.

"Frequent Gregarious .or scattered individuals, with

discontinuoug distributian; not obvious -
5= throughout the site.

&

w

2 Occasional Scattered individuals with routricud
: distribution withfn eite.

1 Rare Single occurrence within site. . T e -
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" Table 3: - Field characterization of ion compl

and .p_lngt communities.

1

T

General Ducﬁptién

Complex G .
Lichen . Communities with a high proportion of foliose
Outcrop and crustose lichens on bedrock substrate. .
« S .
Barrens Communities with total pllnr. _cover less than
. 40%, u-‘nllly in a single ptratum and without -
a high proportion of lichens. .
: “w ) )
Tundra .- Communities with total plant cover greater than
than:40%, not dominated by sédges or- grasses,
.and not saturated -m: nmding water.
'
Mead i X by 'noid
species. Three types of meadow, dominated .
recognized in the field.
‘s
Marsh C es on substra | with stand-
ing water.
Heath C}mnitiu with a high propcrsicn of Cissiope ,
tetragona! X
i




:chl’ruumed as Iltl,onl or snowbed barrens.
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other localities in the Queen Elizabeth-Islands or other areas of the argtic were

presegt at Cape Heml\el Thse community types included a halophytic

B comlnumty indicated by (he presence of Puccinellia ghﬁ[modu and Carex

m-rm EY and a deep snowbed community mdlnled by Ihe presence ol’ Phippsia

algida, Thse were phymgnomlcally most similar to the barrens sites and were’

. )

'fhe six cc;mpleig; described in Table 3 were mapped for the central pv‘:rlion'
of the!Cape Herschel peninsula between Rosse and Herschel Bays ‘(msl ‘map area

“of 720 ba.) at a xcilé of 1: 25,0‘)0 in the Tield using monochrome stereo aerial
" . .

hotograph and fi;ld il ion. For of mapping the steppe and
meadow areas were mnpped with the same symbel.
Vnswlar pllnt: were determined in’ the field, and verified at herbaria at

Memorial Umver_slty (NFLD) and the National Museum of Natural Sciences at

Ottawa (CAN). Except for the genus Draba, where the classification of Mulligan

(1976) was used, the taxonomy h;llowed Pnrsild (l%}) ‘The first set o’l \:ouche(
specimens of the vnsculu plants is deposited ul l.he Bwsystemmcs Research
Institute (DAO). Duplicate sets lnve been depoalted at CAN and NFLD.

_ Mosses were delarmmd at Memorial ﬂnwemty The pnnclpnl sources used
for |dent|f cation ol‘ mosses were Nyholm (1954-1969), and Crum And Andemn

(1981), but uther lgxonomle works (Bremer 1080; Koponen 1973, 1074; Mogensen

1973, Peterson 1079, Vitt 1973) were consu]te:!‘(or certain families and genera.

Tl\.: nomenclutuu used ‘hére ge;:er;lly follows Ireland et al. (1980).. : The first set

of voucher speclmenl is deposlted at the Nmonll Museum bryophyte collection

(CANM); dupllﬂlu are deposited at NFLD. <
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Lichens were i‘denliﬁed at Ottawa with reference tq the National Museum
lichen collection (CANL) and sre deposited there. Principal references used in
their idenliﬁut;on were Thomson (1879) and Hale (1954), but other urgunces
(Brodo and Hawksworth 1977; Dibben 1980; Llano 1950) were also useful. The
nomenclature follows the system smployed at CANL.- ’
Community Analysis. ' X

From tbe.ﬂoristic and vegetation sites of the three field seasons eighty sites
(Fig. 8, Appendix A) were selected for use in the vegetational analysis. Selection
of sites was based on’ a minimum richness of five species present at the site. The

sites were grouped by their field and tabular classifications to establish rank

within and betweet groups. The ped sites were then bered from 1 to
.-

Cluster analysis (Wishart 1978) using Euclidean Distance as an index of
dissin‘niluity u‘:d Ward's (1963) method of cluster ;roupin‘g was performed on all
80 sites using the raw abundance scores for vascular species. In two genera,
bn_b- and Eriophorum which were often difficult to identify to species prior to
anthesis, the genus was used as the analytical unit _rather than the species.
Eliminnud- from consideration were species which occurred‘ in fewer than five of
the 80 sites.. ’

The cluster analysis was run twice. All 80 sites were included in the first

“nln. Comparison was-made between th‘e resulting clusters and the original field

. characterizations of the sites. Eleven Sites which fell into clusters predominantly

of another eomnmmty, as determined by the field characteri: nuon, were

The second cluster unllyms was run on the

d from lurther




—Figure 8: Sample sites at 'Cape Herschel.

Countour interval: 50 m.






remaining sites in order to test the integrity of the clusters produced by the first

analysis:

The importance of individual vascular species in each éommunity or cluster
was estimated by means of an index of species constancy within each cluster.
This index, the Constancy-abundance product (P_)?Was calculated ss the
constancy of a species within a cluster multiplied by its mean abundance in that
cluster times 100, or: -, ) oo
Peai =100 ¢, '% !
"\ =100"(n;/n)"(5s;/ 0,

=100"Za; / n. -
wher;z the constancy ¢, of species i is the number of oceurrences n; of tl;nc
species in a cluster, divided i)y the number of sites n in’ that cluster. Mean
abundance E refers to that speciés's qb;lndance on those sites where it occurs.

Values of (P,,) in any cluster ranged from 13 fo greater than 400. Species with
(Pca) values of '00 or greater were chosen u {ndicnlor species for. the various
clusters, .

. Mean species richuevss of each community was calculated as the mean of the
number of species per site for al sites in the cluster. The total number/of species

found in the cluster was also determined. .

Direct gradient analysis (Dix and Smeins 1967) was used to determine the

| factors lling the distribution of ity types and'of |

. indicator species. This analysis employed !hg 25 most common vascular species
used in the cluster analysis and was based on their abundances in all 80 of the
sites. From this, ‘the positions of the 69 sample sites' used in the final cluster

analysis were plotted with réspect to indices of moisture, snowcover, substrate



, = ¥
ies with respect to ‘.

texture, and cr

§ n 00 M,
rb The distrib of
aspect and altitude were plotted directly.
.
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B sew-7 . RESULTS.. ) ’ A

Floristic Results. _

The flora of Cape Herschel’includes 233 species: 68 si;uecies of vascular
plants, 121 species of mosses, and :14 species of lichens (Appendix B.) Of these, the
moss' Amblystegium serpens has not been reported previously from the Canadian
@\rctic Archipelnlgo. ;

Three moss species, found at Cape Herschel, are listed by Ireland et al.

(1980) as having been reported from the Arc'ﬁc Archipelago, But not seen by the

authors. " They are: Bu’ um aeneum, Bryum tortifolium, and Hypnum recurvatum.

Eight. species are reported here for the first time from Ellesmere Island.
They are: Calliergon cordifolium, Cratoneuron commutatum, Hygrohypnum

alpestre, Kiacria glacialis, 'Orthotrichum pylaisii, Rhizomnium andrewsianum,

Schis

including Buellia eleg_nils, Caloplaca jungermacniae, Cladonia ecmocyna, Peltigera

tercocaulon 'hotrxosum, and Umbilicaria

lgucbghlebia, Protoblastenia rupestris;

torrefacta- are reported here for the second time from Ellesmere Island.

Annotations for all species listed sbove appear in Appendix C. DI

ium - agassizii, and Candelariella terrigena. Seven species of lichens .
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.
Thirty taxzare reported here for the first time from central east Ellesmere

Island. They er‘e;

Mosses

. Aloina brevirostris

Barbula icmsdophila

Calliergon richardsonii
Cinclidium stygium

Cnestrum alpestre

Dicranum groenlandicum
1

Encalypta vulgarig

Lichens
Buellia spigea
Caloplaca cirrochroa

Caloplaca tiroliensis

Cladonia coccifera

Cornicularia aculeata

Fulgensia bracteata -

Lecanora behrangii

rtusaria coriacea

'Pertusaria dactylina

" Fissidens sdianthoides

Grimmia torgquata

Hygrohypnum ‘luridum
Hypnum cupressiforme

* Plagiomnius ellipticum
. Tiomia bavarica

¢ Tiomia Alib!ricl

Psora rubiformis
Rhizocarpon
superficiale

Stereocaulon rivulorum

Thamnolia subuliformis

Toninia sp.

Unbilicaria’ cylindrica

>Umb11£caru hﬂcrﬁor-a
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g Conspicuous at Cape Hers.chel was the extreme dwarfing of many vascular
plants, pn;ticularly the woody plants, and herbs. Cassiope tetragona in particular

+ --wasnever wgll @veloped _)_ry_rlg _ﬂ_!, and Pal¥xonum viviparum were always
found with extremely dwarfeJ hsblt S ll'rug cernua w&; never taller than 10

cm at Cape Herschel and was never observed in ﬂower there but only wth bulbils
at the shoot apex. \ .

Several vascular plants were I'olmd only at ‘south'facmg sites’ at Cape

Herschel These speues included sttoptens fragilis, Epilobium latifolium,

'Sax({ra a hirculus, Saxifraga tricuspidata, Silene acaulis, and Taraxacum
Saxiftaga - Saxifraga tricuspidata, Taraxascum

phymatocarpum.

g
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Fleld Classification and Mapping.

The ease with avhich sites could be characterized in the field was variable.

Certain types of ities defined by ph ic and floristic criteria , such

as the heath and the three id” were readily i but

a Inr;! nhmber Af’nm which were cltggomed as physlognomxully either barrens

or tundra “were extremely variable in terms of most abundant specm and Lotn]

plant cover. While certain of these were easily ized as particular

types such as “Saxifrage Barrens” or "Luzuh nivalis . Tundra”, floristic

intergradation between these sites and others made it Imposslble to subdivide the
barrens and tundra communities Olt *the basis of floristics alone

»
Some of the barrens sites contained species which were indicative of

communities de;v:ribed from other parts of the arctic. Some of the littoral areas

contained salt marsh species such as Puccinellia phryganodes, Cochlearia

groenlandica and Carex maritima, but these occurred only as minor elements in
sites in which other plants were more abundant and in no place at Cape Herschel
did all three halophytes occur together. Similarly, some sites surrounding

on the plateau ined Phippsia algida but these sites were generally

md¥e diverse than‘ the Phippsia snowbed community described by Edlund (1983b).

The marsh and lichen outcrop sites, while being .very. recognizable
physiognomically, tended to vary floristically from site to site. This was especially
so with the lichen sites, w}hich. although they had the cqmmon feature of a high
percentage of lichen cover on the outcrops, tended to support in the hollows
between the outcrops, species from A"‘ the other community types found at Cape

Herschel.
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Six ve;emtion complexes were mapped at Ca;‘)‘e Herschel (Fig. 7} on the
basis of physiognomy and total plant cover. These include: ;n outcrop -lichen
communily._ meadows, marsh, heath, tundra, and barrens. Large/sno\vhnds which
persisted into July were mapped as well. Criteria used to identify the vegetation

complexés are listed in Table 3. For mapping purposes, the four graminoid

TR WA

meadow, sedge meadow, eutrophic

meadow and steppe, were mapped as & single méadow detent:. . -+ Vo .3 e
. : fS

The lichen community was restricted to the lirge areas of granite outcrop
on the north side of the map area and to the cliffs cdd Laius slopes overlooking
Hex:schel Bay and Elison Pass. Heath vegetali‘on was restricted to south ‘I’acing
billsides and ledges, while tundra occurred mostly on north facing hillsides with
seepages. Barrens_ were found on the lowlands of Eli‘sun Pass and on the raised -
beach‘ ridges to the north of the central plateau and on the tops of all parts of the
plateau. . Within the mn’p area sedge meadows were restri’cle;i to the lowlands
nortb.ol the central plateau, particularly in the vitinity of Erik Harbour.
Cottongrass meadow was more widespread, being found on wet slopes at altitudes *
from sea level to 200 m. Step‘pe was ‘found on upper slopes-and edtrophic ¢
meadow was restricted to a small srea overlookingctferschel Bay. Marsh

communities were restricted to the borders of watercourses in the lowlands.

. )




!
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'
. .\ : i
Figure-7: The distribution of vegetation at Cape
Herschel. 1 Marsh, 2 Lichen Outcrop, 3 Barrens,
N R 5 4 Meadow, 5 Heath, 6 Tnndra; 7 Snowbed.

-~ Contouaf interval; 51)
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-Clu-ber Xn-lyulu

*In, the fitst cluster ;nulysis of all 80 sites, ten groups‘were identified with a
distance coefficient of 1.3 (Fig. 8). Clus'ters 3 4 6, 7 and 8 1r‘epresenting
respectively steppe, Luzula nivalis tundra, cottongrass meadow, sedge meadow
and heath) showed corppl_e‘te identity between the field classification and the .
groupings prm‘i’uced by cluster analysis. ‘One site (E;-ls), classified as cottongrass
meadow in the field, had been reclassified as steppe on the basis of the tabular
comparison. The cluster analysis returned lt to the cottongrass group of sites.

i Clusters 1,2, 5 9 and 10 comprised mmnres of sites clas;nned in the Ileld as .
b,;rrens, tundra, marsh or hche\l uutcrop Clusber 1 included three subgmups
sepnmled at a distance coe[ﬁclent of Lo The hrs! sllbgroup combined barrens, ‘

marsh and lichen outerop sites. .The second and third subgroups were distinct
clusters of barfens si?ea. For the -s::ond cluster analy‘sis the tundra and barrens
sites were removed frdm cluster 1A. :

Cluster 2 grou]iéd( one of the marsh sites. with the two eutrophic meadow
sites. The marsh slle was removed from the second cluster analysis. Clusters 5
and 9 were preaommuntly ﬁlled by bnrrens sites. The tundra sites were removed
" for the subsequent, CLUSTAN run. Cluster 10 contained mostly tundra sites. The
‘ barrens sites were removed for the second analysis.

T’hé second cluster analysis v(Fig. 9) showed’ the noise .ol‘ the first anilysis
effectively e‘liminated"by the .removal of the non-conron::ing sites.  Twelve
comm\umm were dutmgmshed in-ten’ clusters at-a dlstance coefficient of 1.0.
Cluster 1 still showed some confusion of mlrsh lichen outcrop and barrens, but

all otifer clnsten‘cormponded directly withi the field classification. . Despite’ the
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mixing in Cluster 1, the marsh and lichen outcrop classifications were retained for
the vegetational analysis, on the basis of their physiognomic distinctness. The
remaining barrens sites were treated as a single group in order to assess whether

or not they did form a distinct or cohesive community.




Figure 9: Dendrograni of cluster analysis run on 69 sites
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The Veget-t\on .

Table 4 shows the distribution of indicator species among tlfg twelve
communities identified in the second cluster analysis (Fig. 9). Indicator species
are those with constancy-abundance products of 100 or greater. Constancy-
abunannce products were very low in the first three clusters ‘(lA, 1B,. 1C)
reflecting the lack of conséancy and generally low ‘dbundances of vascular species
in the, n_larsh, |ichen‘outcrop and moss barrens communities: The opher clusters‘ B

show distinct assemblages of indicator species. g 3

n, ;
Tarrens <

énrrens qccupy approximately 35 % (252 ha) of the map area at Cape
Herschel. They occur on n;ised beach c’obble,rtalus, and finer substrates usually
in xeric situations where‘ snowcover }s low. Three barrens. communities were
present at Cape Herschel; one dominated by cushjon plants, one dominated by

dwarf shrubs, and one in which mosses were more gommon than vascular plants.

Cushion Plant Barrens.
Cushion' plant bn‘rrens (cluster B2 on Fig. 9) occupied the Iarge‘st are,a’ at
Cape Herschel, being found on much of the plateau, and at the crests of raised
beach ridké and moraines on the lowlands.and through Elison Pass. These
(Tnble’S] were dominated by Saxifraga ogv positifiolia and Cerastium a_lm_wi;h
Papaver radicatum vnn(i Poa abbreviata also’ being relatively common. Cover
valués for this community varied from <5 to 40 % (mean = 15.0 %). Fifty-two
pln.\n! speciés were encountered on the cushion plant barrens; the mean species

richnéss was 12.2 species. Y5 @
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Table 4 : Conatancy-Abundance Products of indicator species in tweive clusters.
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Lichens were more common than mosses in the cushion plant barrens, bu*

neither group had any species which were particularly constant in this community

type. Twelve bryophyte and 18 lichen species were found in these sites.

Drepanocladus uncinatns, Orthothecium chryseum and Racomitrium lanuginosum

were the most common mosses. Alectoria species,” Cetrari

ramulosa-were the most common lichens.

Two subgroups were apparent from the second cluster analysis (Fig. 9,
Table 5). The prinéipal floristic difference between the two subgroups is the

relative abundance of Saxifraga oppositifolia.

s and Dactylina -
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Table § : Cover axd comstazcy-abuzdazce products of spect.
cushica plast barrens. (Ssbgroups & asd b separated o3 th
of Saxifraga oppositifolis.)

ousd on
relative domisssce

Bites
58 59 63 65 71 61 62 64 69 73
. Species . 1@ U] 77
Saxitrags opporitifolis 2.2 11 2 4 4 3 5 290 .
Corastytn alpisum 12 1 4 221 160
- Poa atbreviata 2 2 110 2 1 10 1 10
Papaver radicstom 10 10 &£ ¢t 1841 @
11a 0 1 0 1.1 1 0 1 0 1 60
© 1 1 1 0 1t 1 0 1 0 60
0.0 0 0 1 1 0 1 2 1 60
Lurula nivals 10 000 t 1 0 1 1 60
Salix arctica © 0 01 0 1 0 1 0 1 4
A Colpodium vabliszum © 0 00 1 00 01 2 4
Stallaria losgipes 1 0000 00 0 1 1 32
Luzala confuss 10 100 01 00 0 30
Saxifrags tricuspidata © 1 010 01 000 30
- oxria digym © 0 01 0 00 0 1t 0 20
Saxifrage cerssa © 0 0 0 0 &t 0 0 1 0 20 -
Nelaodriva apitalen © 0 000 00 0 1 1 20
Pou arctics © 0 000 01 0 o0 0 20 ~
Potentilla byparctica © 0 000 01000 10
Carex maritime © 0 000 00 0 0 1 10
Cochlearia -mexnm © 0 00 0 00 0 0 1 10
© 0 1 00 00 00 0 10
© 0o 601 00 00 0 10
7 6 7 8 71010 71113 22
11 2 2 1 60 00 0 12
o 1 514 0 0 1 1 0 0 18




Dwarf shrub Barrens.
Dwarf shrub barrens (cluster 9 in Fig. 8, B3 in Fig. 9) occurred in lowland
= situations, mostly surrounding Elison Pass. They were dominated by Salix arctica
and Dryas integrifolia (Table 6). Sxxiﬁ.'ng! oppositifolia was also important in this
community but was_pever more abundant than the two dwarf shrub species.
Total plant cover varied from 5 to 20 % (mean = 14.0 %). Mean species richness
was 10.2 species per site. Thirty-two species were collected from dwarf shrub
barrens siFu

Drepanocladus uncinatus and Tortula ruralis were the most common of the

14 bryophyte species found on these barrens. Thamnolia subuliformis was the” *

most common of three lichen species.

= & -
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Table 8: Cover and constancy-abundance products

& of species found on dwarf shrub barrens. )
Site .
SPECIES = B0 51 60 87 72 Pc "
'
Salix arctica 2 3 4 5 3 340
Dryas-integrifolia 2 3 4 5 1 300 "
Saxifraga oppositifolia 2 1 3 3 240
Pedicularis hirsuta 3 1 1 0 1 BO
Cerastium alpinum 0o 1 1 0 0 40
Luzula confusa 0 0.,1°0 0 20 e
Poa abbreviata 0.0 1 0 0 20 =
Caseiope tetragona 0o 0 0 1 0 - 20
Oxyria digyma 0 0 1t 0 0 20
Draba sp. o 0o 1 o0 o 20
Juncus biglumis 0o 0 0 1 0 20 \
Colpodium vahlianum e 0 0 o0 1 20
Carex nardina o 0 1 0 O 20
Stellaria longipes o 0 1 0 o 20
Carex misandra 0 0~T o0 O 20

Spiciu Richn

Vascular 4 65 12 5 6 16
. Bryophyte 2 3 2 8 1 14
~Lichen o 0 1 1 2 3
e
7 Al a
7
] <




Moss Barrens.

‘These barrens (cluster Bl on Fig. 9) were found both on the plateau and
near sea level by both Rosse Bay and Herschel Bay. Table 7 shows there was no
vascular species indicative of this community. Cover values were generally low,
varying from 5 to 20 % (mean = 10.0 %)s With 40 plant species on these sites,
the mean species richness w;.s 11.25.

‘The bryophyte flora of these sites comprised a series of highly distinct

d Sagariblagea Witk GalyS 6020, A5 DacOR B RIsTe b 6te: Thises et Beyiiih

algovicum, Distichium 'sp., D;egauoclndus uncinatus, Encalypta rhaptocarpa and

Myurella tenerrima. Only two species of lichens were found on these sites.




L Table 7:  Cover and constancy-abundance products for
species found on Moss Barrens.
Site
Species 62 63 64 65 P

Salix afctica

1 1 0 1 76
Dryas integrifolia 1 1 0 0 60 v
Saxifraga oppositifolia 1 1 0 o0 60
Draba_sp. 0 0 1 0 2
Pedicularis hirsuta 1 0 0¢0 26
_-Melandrium apetalum . o 0 1 0 25
Eutrema edwardsii 0.0 1 0 26
Saxifraga flagellaris o 0 1 0 25
Cerastium alpinum o 0o o0 1 26
Species Richness:
Vascular 4 2 4 2 9
Bryophyte 22 10 68 13 29
Lichen 1 0 1 0 2
3 .
R,
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Lichen Outerop. o . " -

Lichen nuicmp commiunities (cluster L on Fig. 9) extended over all areas

oo |
occupied. by bedrock outerops, cliffs ‘and stable talus (approx. 180 ha or 25% of .

the map area). . Total plant’ cover varied from < 1 to 10 % (metn = 5.3%).

Mean species richness per site was 15.6; a total of 44 species were recorded from
- ‘
these sites.
Vascular plnnt‘s and bryophytes found in.the lichen-dominated areas (Table
'

8) varied from snle +to site, depending on the mi hic characteristics of

l.hq_pnmculnr hollow they occupled While they might dominaté.or completely

cover the hollows in which they accur their coumhuhon to the overall cover was .

very fow. .

The actual density of lichens was variable. It ‘was g‘l’entest‘in areas of

modernt.e snowcover. It was least in areas of late-lasting snow and short growing

. o ; .
seasons. It was also low in areas of neglible snowcover and with inuch exposure to

‘winter winds. The density of lichen growth was also influenced by drainage, ~

being grmtest on l:onzontsl to gently slopmg surfaces and least on steeper to
verucnl surfaces! » -

Eighteen species of lichen were recorded on the outcrop sites. The principal

species of lichen found on the rock itself were Umbilicaria arctica, U. hyperborea, ,

U. torrefacta, and Pseudephebe minnscnla while in some areas crustose genera

_‘s\ich as Rhizocarpon and Xanthoria were more prevalent. Umbilicaria spp. and
Pseudephebe ‘minuscula were the most common specids on rock surlaces’,.
. especislly where protected from the wind. Five lichen species, Candelariella

terrigena, Lecanora behl-ingii, Umbilicaria hyperborea, U. torrefnc’ta, And‘
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~ \J
Table 8: Cover and constancy-abundance products for
. . “species found on lichen outcrops.

Species 76 76 77 78 79 80 P“

Poa abbreviata o 0 0o 1 1 0
Draba sp. o 0o 0o o 1 1 33
Cardamine bellidiflora 1 0 0 0-0 0 17

1 0 0 0o 0 017 *
Potentilla hyparctica 40 0 0 0 0 7
Luzula niyalis 1 0 0 0 0 0 \7
Saxifraga oppositifolia 0 1°° 0 0:0 0 17
Dryas integrifolia ~ 0 1 0 0 00 17
. Poa.arctica 0 0o 1 0 0 0 17
Saxifrags cernua 0o 0 0 o0 t 0 17
Saxifraga caespitosa o 0 00 1 0 17
Luzula confusa ! 0 0o 0.0 0 1 17
Species richness:
Vascular im* 4 2.1 1 4 2 -12
Bryophyte X 12 2 6 4 14 4
Lichen - . 7 6 10 6 6 4 18
- r
) rd

iAo
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Xanthoria candelaria, were lol;nd only in these sites. -
The soil-filled crevices of the outcrops and cliffs supported-s-different lichen

flora which included various Alectoria spp., Cetraria npivalis, Stereocaulon spp., e

~

Thamuolia subuliformis and often Physconia muscigens. Eleven hryoglénu 1.

including Drepanocladus uncinatus, Orthothecium chryseum and Rncog’itrium
lanuginosum grew in cracks and hollows with a wide range of substrate and

drainage characteristics.

i
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Tundra,

Tundra occupies' the third largest area at Cape Herschel (181 ha or 18 % of
the map area). Field observations showed two principal tundra types; a
Graminoid - Cushion Plant Tundra and a Dwarf Shrub Tundra. Tundra
communities occurred on moderately moist sites with relatively fine-grained

lsnbstr’llu. .

Graminoid - Cushion Plant Tundra.

. This community (cluster 400 Fig. 8, cluster T1 on Fig. 9) was found on

nol:th-fucing slopes at altitudes between so.v;nd 150 metres, below late-lying

.. snowbeds on talus intermixed with l‘:r’mrfgrueh.ind_,unds- _Total plant cover

ranged from 40 to 50 % (mean = 43.3 %). Twenty-nine plant species were found
on these tundra sites. The mean species richness was 18.3 speci‘a@

'LLIIIB »w was th'e dominant species (Table 9), but the nbunduce’ol
Saxifraga caespitosa and Phippsia algida was also important in diJngnuuing this
community (’I:nble 4). N

The graminoid - kR plant tendra sites bad relatively fei species”of
eryptogams. "Nine bryophyte taxa and four lichen species were recorded.

W Orthotheciurp chryseum and Drepanocladus uncinatus were_the _most common

mosses. Dnc’txl‘inl ramulosa, Umbilicaria cylindrica and Thamnolia subuliformis

- “were the most common lichens.
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Table 9: Cover and constancy-abundance products for
species found on Graminoid - Cushion Plant Tundra.

Bite
Species 42 48 49 P_
A Luzula nivalis 4 3 4 367
( Saxifraga caespitosa 2 2 2 200
Saxifrags oppositifolia 2 1 2. 167 -/
Cerastium alpinum 2 1 2 167 ;
Papaver radicatum 1 1 2 133
Phippsia algida 2 1 1 133
Salix arctica 2 2 0 133
Oxyria digyna 0 0 4133
Draba sp. 1 1 0 67 !
Pedicularis hirsuta 1t 1 0 67 —
Stellaria longipes 1 1 0o 67 T
Saxifraga tenuis 0o o 2 67
Potentilla hyparctica 0 1 0 33
Festuca brachyphylla 0 o 1 33
. Lufula confuss . o 1 0 33
Saxifrags foliolosa 1 0 o0 33 -
Species Richness: -
Vascular 11 12 9 16
Bryophyte 4 7 9
Lichen 3 4 3 4
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Dwarf shirub Tundra

Dwarf Shrub Tundra (cluster 10 on Fig. 8, cluster T2 on Fig. 9) occurred
on and around seep”ages and streams at lower elev;tions (up to 100m), most often
on south-facing slopes with snnéy't‘o cobble subtrates. Cover values varied from
40 to 100 percent (Mean = 62.9%). Mean species richness of the dwarf shrub -
tundra sites was 14.9 species; 47 .species were found on these sites.

Table 10 shows it iselominated by Salix arctica with Saxifraga oppositifolia
as an associate of lesser abundance.

‘The number of cryptogsfms found in this community type was relatively
large, but few species occurfed in more than one site. Of 22 taxa of bryt’)phytes
recorded ffom the dwarfl shrub tundra sites, ten occurred mo‘re than once. These
included * Bryum algovieum, Campylium stellatum Cirriphylluin cirrosum,
Distic.hium spp., Ditrichum flexicaule, Drepanocladus revolvens, Hygrohypnum
luridum, Orthothecium chryseum and Pogonatum alpinum. Only three species qf

lichen were recorded.
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Table 10:  Cover and constancy-abundance products for’
a species found on dwarf shrub tundra.

Site .
Species E 37 38 39 40 41 43 45 P
Salix arctica 5 3 4 B 5 3 4 414
Saxifraga oppositifolia 1 2 0.1 2 2. 2 143
Stellaria longipes i_0 0 1 0.1 3 86
Luzula nivalis 0o 1 0 t 1 1 1 43 N
i+ .0 1 3 0.0 0 71
Pedicularis hirsuta 1 1. 1-0"1 1 .0 71
"Papaver radicatum o o1 2 1. 0.1 71
B Potentilla hyplrcclcl 1,0 1 2 .0 0 1 71
Luzula confu 0.0 1t 1 1 0-1 87
Polygonum viviplrlm 11 0 1 0 0 O 43
Oxyria digyna 1 o &t 0o 0 o0 o0 - 29
Carex misandrs . -1 1 0 0 .0 0 O 29
Poa ‘arctica 0,0 0 1t 1 0.0 29
Saxifrags :ulpitnu 0«0 0 0 1 1 0. 29 3
Ranunculus lnlphnuul 0 0 0 1 0 0 1 29
. Festuca brachyphylla 1 0 0 0 0 1 1 29
i " Melandrium apetalum o 0o 0 0 0 1 0 14
. Alopecurns alpinus 01 0 0 0 0 O 14
Saxifraga temuis: 0 0 0 0 0 o0 1 14
Taraxacum phymatocarpum £ 0 0 0 -0 0 © 14
Epilobium latifolium 1 0o 0 0 0 0 O 14
T
, Species richness: %
Vascular 13 7 7 11 8 7 22
Bryophyte 6 2 4 7 3 313 22
Lichen . 00 0 2 3 o0 o0 3 .
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Graminoid Communities.
Graminoid-dominated v ion occupied approxi ly 9.6% (69 ha) of

the map area at Cape Herschel. Meadows, dominated by grasses, or sedges

occurred mostly in wet lowland situations or on lower slopes. Steppe, dominated

by the woodrush Luzula confusa were found in more xeric situations at the crests

of the plateaus. The four types of g were readily

&
in the field on the basis of dominant species.

Cultongrass Meadow.

Cottongrass meadows” (cluster 8 on Fig. 8, cluster E on Fig. ‘0) were the
most common graminoid community found at Cape Herschel. They were most
often lo'lu;d‘ &;n fine substrates-on lower slopes with moderate to hea‘vy snowcover.
The cottongrass meadows sampled were all irrigated by surface runoff. Cover

values varied from 50 to 100% (mean = 78.6%).

Table 11 shows doini This was g Iy Etioph
’;'L,;but Eriophorum scheuchzeri replaced it on one site (Site 5). Otherwise,
Enoghor m scheuchun was prmclpally found as an associate specles in sedge
meadows and marshes. The mean species richness in l.hese sites was m 1 qucles
Forty-eight species were found in cottongrass meadows.

Bryophyles were quite variable I'ram site tq site. Catoscopium pigritum and

Orthothecium chryseum were the only species which were encountered in more -

than one site. Sixteen moss taxa and five lichen taxa were recorded from the

cottongrass meadow sites.

el
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Table 11: Cover and constancy-sbundance products for
species found on cottongrass meadows.

Site
Species 1 5 6°7 8 9 10 11 18 P
Eriophorum sp. 4 5 4 4 5 5 6 438
Luzula nivalis 1 22 3 4 0 1 176
_ Balix arctica 3 1 4 2 1 0 1 163

Carex misandra
Pedicularis hirsuta
Dryas integrifolia
.-Baxifraga oppositifolia
Draba sp.
Carex stans
Saxifraga cernua
Ranunculus sulphureus
Melandrium apetalum
Saxifraga tenuis
Stellaria longipes
Polygonum viviparum
Pagaver radicatum
Oxyria dimﬂ
Cerastium alpinum
Equisetum arvense
Juncus biglumis
Colpodium vahlianum
Eutrema edwardsii
Poa arctica
. Poa abbreviata
Saxifraga caespitosa
Cassiope tetragona
Alopecurus alpinus
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Sedge Meadow.

Sedge meadows (cluster 7 on Fig. 8, cluster C on Fig. ‘9) were much less
common at Cape Herschel than were cottongrass meadows. Ouly four of the six
sites sampled were located in the map area. Like the cottongrass meadow, sedge
meadows occurred on saturated fine substrates with moderate snow cover. In the
map area .zbey‘were confined to relatively low and usually very gently sloping
terrain in the northern half of the area. None of the sedge meadows sampled was
subject to surface runoff. The)7 were either built up on moss hummocks in
standing water, or developed on wet ground adjacent to well channelled streams.
Plant cover varied &Vm'u 100 % (mean = 86.7 %).

Table 12 shov?/e vascular species found on the sedge meadows. Carex

stans and Arctagrostis latifolia are the indicator species for this com;qgnity. With
70 species encountered, sedge meadows were the mos‘t diverse community found
at Cape Herschel. The mean species richmess was 17.0 species.

The wetter sedge meadow sites were dominated by stoloniferous graminoid
species including Carex stans and Arctagrostis latifolia. They were found mostly ~
on snowsheliered lower slopes on the northwest portion of the peninsula, and on
both north and south sides of the mainland, on poorly drained soils.

» Forty-fwo moss taxa were found in the sedge meadov sites. Bryum
algovicum, Catoscopium nigritum, Cinclidium arcticum, Drepanocladus revolvens

Gymnostomum recurvirostrum, Myurella julaces, Orthothecium chryseum and

Tortula mucronifolia occurred on a third to half of these sites. The ondy lichen
recorded on these sites was Physconia muscigena.

_Small hummocks (approximately 10 cm high, and separated by broad wet -
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Table 12: Cover and constancy-abundance products for
species found on sedge meadows.

Site
Species 12 13 14 16 16 17 P“
o Carex stans 4 4 5 3 4 5 417
Salix arctica 1t 1 6 3 2 2 233
Arctagrostis latifolia 3 1 0 3 0 133

Equisetum variegatum
Luzula nivalis
Pedicularis hirsuta
) Polygonum viviparum
- ‘Dryas integrifolia
¥ Stellaria longipes
Eriophorum sp.
Cerastium alpinum

Saxifraga oppositifolia 33
Draba sp. 33 ®
Ranunculus sulphureus 33

73 Melandrium apetalum 33

Equisetum arvense
Saxifraga hirculus
Saxifrjga caespitosa
Cassiope tetragona
Oxyria digyna
Silene acaulia
Arenaria rubella —
Cardamine pratensis
Eutrema edwardsii
Saxifraga cernua
Carex misandra .
Cerastium arcticum

©o0o00000000CO0OO0O0OOOCO0OOOOROOO

©HOOrROOOORONMHRKOMOORMOOM

L0000 O0000O0O0OOHOOO0OO0OO0O0O RO M

COHRPOHHOMOMOOOOKKMMONGMO KM

r0O0R000R000000RO00ONGON®S
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Species Richness.

cular s 4 13 65 10 14 7 27"
Bryophyte J 6 10 3 1 24 4 42
08 Lichen o 0 0 o0 1 o0 1
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>

bollows) developed on three of the sites. These hummocks were the result of

accumulations of moss and turf rather than being ice-cored as were the hummocks
-

found in the hummocky graminoid mesdow. On the sides saod tops of the

hummocks grew Bryum algovicum, Catoscopium nigritum, Distichium

capillaceum, G: recurvi Myurella ima, and Scorpidium
turgescens. Callierén spp., Campylium arcticum, C. stellatum, Cinclidium

stygium, C. subrotundum, Cratoneuron arcticum, sterilg Distichium sp.,

Ditrichum flexicaule, Drepanocladus badius, qurell{"ﬂlace, and Tortella

arctica, were found in the wet troughs separating the hummocks.




Steppe.

Steppe communities (cluster 3 on Fig. 8, cluster S on Fig. 9) were found on
the plateau crest slopes at altitudes between 100 and 200 metres. The slopes
generally faced east or west and were characterized by good drainage, relatively
little snow accumulation in winter, and a high frequency of orographic fog in the

summer. Luzula confusa was commonly accompanied by Saxifraga oppositifolia,

Potentilla hm‘ncticn Salix, and Luzulsnivalis (Table l‘a)A Total plant cover
varied from 20 to 80 % (mean = 52.9 %). Average species richness on the steppe
sites'was 12.7 species; 31 species were recorded for this community. At Cape
Herschel this community tended to in‘tergrade with the heath and lichen putcrop
eommnnitie?. '

The ml:ioxily of the plants found in the steppe sites were xemphyies. but
mesophilic and hydropl;ilic species such as Cassiope tetragona and Oxyria digyna
occurred in small pockets which collected snow.

Five moss and five lichen spefia were recorded in the steppe sites. These

-included Drepanocladus uncinatus, Pogonatum alpinum and species of Alectoria

* and allied genera.
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Table 13: Cover and constancy-sbundance products for

Site

species found on steppe.

-Species 19

20 21 22‘23 24 2% P
N ca

Luzula confusa 4 6 4 4 3 3 4 386
Saxifraga oppositifolia 3 4 2 3 1 1 4 267
Potentilla hyparctica 3 0 2 4 0 1 1 187
Salix arctica 4 0 1 1 1 1 0 114
Luzula nivalis 11 1 0 1 1 2 100
Poa, arctica . 11 2 0 0 11 e
Rapaver radicatum i .1 1 0 1 1 86
Oxyria digyna . 10 11 1 0 1 7T
Cassiope tetragona 10 1 1 1 0_0 &7
Cerastium alpinum L1120 0o .0 1 67
Poa abbreviata 0o 0 2 1 0°1 0 67
Saxifraga caespitosa 1 0 1 1 0 0 0 43
Draba sp. 1 0 o0 o0 1 1° 0 43
Stellaria longipes 11 0o 0 o0 1-0 43
Saxifraga cernua 1 0 0 0 t 0 0 28
Saxifraga ténuis o 0 11 0 o0 o 29
Silene acaulis 0 0.1 0 1 0 0 29
Juncus biglumis 0o 0 o o0 0 1 .0 14
Melandrium apetalum 1 0 0 0 0 o o 14
Saxifraga flagellaris 00 0 0 1t 0 0 14
Carex misandra ‘o 0 0 0 t 0 0 14
Species richness: .-

Vascular - 16 7 14 10 11 .11 7 21
Brydphyte 3 2 2 0 3 0 0 0 3

B 0 1 0. 0 0 5

Lichen 1
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Eutrophic Meadaw. N . .

This type of meadow (cluster 2 in Fig. 8, cluster N in Fig. 9) was restricvted
at Cape ’Hemhel to a few small-areas (about 2 ha. total) along the south l’acing_
base of a bird cliff, It was the only habitat in which-frost hummocks were found.
Poa glauca, and the nitrop;ilous grass Alopecurus A_IM were dominant (Table
14), espe;islly on ;he sides of hfe hummocks, while Potentilla hyparctica, and

Luzula confusa were common on the tops of the hummocks. , The dominance of

'
Alopecurus was greater towards the base of the cliff, and other nitrophilous
species, Poa abbreviata'and' Bryum argenteum were found there as well. Cover

oh both sites was 100 %. - With an aven.ge of 25 species per site, the eﬁtrophic

" meadow had .the highest mean species richness of any community at Cape

Herschel. A total of 37 species were found in the two sites.
Moss species restricted to the tops and drier sides of'the hummocks included

Distichium capillaceum, szndstomum recurvirostrum, Schistidium tenerum, and

Tortula ruralis. The lower sides and the troughs between the hummocks were

: 5 Y .
* occupied by Aulacomnium palustre, Brachythécium turgidum, and Drepanocladus

- 3 By

-




Table 14: Cover and constancy-abundance products fof
P species. found on eutrophic meadow.

v
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- Site 5
Species R v
Alopscurus alpinus 4 4 400
Poa glauca 4 4 400
Papaver radicatum 1 1 100
Potentilla hyparctica 1 1 100
Stellaria longipes 1 1 100
Saxifraga cernua 1 1 100
Draba sp. t 1 100

#Luzula nivalis 10 50
Saxifraga oppositifolia 1 0 50
Poa abbreviata 1 0 50
Luzula confusa f 0o 1 50
Poa arctica 01 50
Cerastium alpinum 0o 1 50
nannnculxt/a)xlphur-u- 0 1 60

Species ‘Richness:

, Vascular 10 11 1
Bryophyte 13 16 22
Lichen .1 0 1.

v
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" Heath, ’ V
' Heath communities (cluster 8 on Fig. 8, cluster H on Fig. 9) occupy 86
=====(iéctares or 9.2 % of the map area at Cape Herschel. Total plant cover ranged

N from 20 to 80 % (mean = 43.8 %). Heath sites gener@lly occurred on ledges of

south facing cliffs, where winter accumulations ‘of ‘snow were moderate, at
altitudes from sea level to 200 m. ’
Table 15 shows' the vascular species found in heath sites. Cassiope, Salix

and Dryas dominated this community. Carex misandra and Luzula confusa were

common associate species. Heath sites had an average species richness of 17.0 and
the heath community as a whole included 50 species, second only to the sedge

‘ meadows, ) '
The bryophyte flora included 22 species. Dregt\.nocla;lus uncinatus,

Pogonatum lgmum and Racomltaam lanuginosum were the most common

mosses in the heath sites. Thamnolia subulifofmjs and Cetraria mvahs were the

commonest of 10 lichen species found in these sites.

¥

v
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Table 16: Cover and constancy-abundance products for " v
8 species found on heath.

Sites

Species . 28 29 30 31 32 33 34 36

orrkwwd .

. Cassiope tetragona
> Salix arctica

C . Dryas integrifolia

Saxifraga oppositifolia

Carex misandra

Luzula confusa.

wWOormosw’
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RO

LY
comwrmN

Poa arctica ,
Luzula nivalis
Draba sp. -
Polygonum viviparum
Potentilla hyparctica
Cerastiuz alpinum
Papaver ‘radicatun
& Pedicularis hirsuta
. Oxyria digyna
Eriophorum sp.
Saxifrags tricuspidata
Carex nardina
Stellaria longipes
Saxifrags flagellaris
Cardamine bellidiflora
Saxifraga caespitosa
Taraxacum phymatocarpum’
Cystopteris fragilis
Festuca brachyphylla
Juncus biglumis
Arenaria rubella, . )

OMrMOOMOMONMOMOOHOOM~O

0

0000000000 HOOKMIMLOOOR
~O00OOOMOOOOHNOOOKMOOOM,
C0O0O0OCOOHROOOOHOMMELNLNO
COOMMMMOMKMIMOOMKMOMOOOR
©coco00co000O0C0OCOOMMOOOROOO

C0C000O000O00OHOOOOOKr-O

|
Bpecies Richness \ L ‘
Vascular . 0 10 14 17/ 10 16
Bryopyte '3 16 4 0 6 0 1
Lichen , 2 2 4 1 1 0

s0o @~
»
5]
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Marsh,

Marsh communities (cluster M on Fig. 9) occupied approximately 15
hectares or 2 % of: the map area.’ They were: restricted to the borders of
perm:nent ponds and streams on the lowlands in Elison Pass and along the shore
Tot” Rtme Bay on poorly drnmed sands and silts. Phnt cover'of the marsh
communities was 100 % of the land surface nbove the water table in all sites.

The vascular plants present in this community (TQBIe -16) varied radically
from site to site. There was no vascular species common to_all sites, but Luzula
nivalis, Eriophorum scheuchzeri and Alopecurus alpinus were commonly present.

Mosses were domil’wnt in a vagigty of wet habitats, which ranged from
stream banks, to seepage slopes, to wet lowland meadows by ponds. ly the
wetteSt situations cover values were as low as 5% on mineral soil, but the
majority of sites had total plant cover greater than 50%, and nearly half had

#100% plant cover. '

Of the 21 species of bryophytes found in the marsh sites, Drepanocladis
revolvens, Calliergon spp., Catscopium pigritum, . Ciﬁmlidium arcticum
Crntoneuron nrcucum and Orthothecium chryseum weren;nost comm‘;mﬁ

The wetness of the sites dommnted by miosses is reflected in the hydrophilic

nature of the species found in them ‘dEleven ol‘ these, Cinclidium Al’c‘ltllm,

Campylium arcticum, Campylium stellatufn, Catoscopium nigritum, Cratoneuron

arcticum, Ditrichum flexicaule, Drepanocladus bldi\l!‘, Drepariocladus revolvens,

. Orthothecium chryseum, Scorpidium’ turgescens, and Tortella fragilis, were also

collected in the wet graminoid meadow sites.




Table 18: Cover and coutnncy-abun(‘ance pron‘lpcls for

75

species found on marsh.

Site

Species / t 2 3 4 P,

- Balix arctica 1 0 2 o0 76
Luzula nivalis 1T 1 17¢ 75
Stellaria longipes 1i 0 1 1 76
Eriophorum sp. o 1 1 1 7
Alopecurus alpinus o 1 1 1 76
Saxifraga cernua o 1 1 1 7%
Arctagrostis latifolia 0. 1 0 1 B0
Pleuropogon sabinei 0 0o 1 1 B0
Juncus biglumis o o 1 1 60
Poa arctica 0 1 0 0 26
“Ranunculus sulphureus 0 0 1 _ 0 26
Melandrium apetalum 0o ¢ 1 o0 26
Poa alpigena © 0 1 0 0 25
Cardamine pratensis 0 1 0 0 26
Ranunculus hyperboreus 0 0 i 0 25
Ll

Species Richness:
Vascular 3 8 10 7 14
Bryophyte 5 10 7 6 21
Lichen 0- 0 0 © 0
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Minor Plant Communities.

A nujaber of iuinor community types have been described from Truelove
Lowland (Barrett 1972; Mué and Bliss 1977) and from Alexandra Fiord (Muc
1981)." A few of ‘these were found at Cape Herschel. The tidal salt marsh
community (Muc and Bliss 1977; Jefferies I077) was very poorly developed at
Cape Herschel, compmmg'lﬁijﬁ species Puecmlhn phryganodes.

. Unvegetated shorelines (Muc and Bliss 1977) with lyhe single. halophytic species
Cochlearia officinalis were also ol;served on_the rockier portions of shore line.
One of the Dwarf shrub communities fol‘llld on a well-drained stream I;ank at
Cape Herschel, hg&i_ a large amount of Epilobium latifolium, similar to the channel

community descrii:ed b;' Muc (1980, 1981) from Alexandra Fiord.
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Ecological Distribution of Plant Communities. r(
Topographic Analysis. _

Figure 10 si:ows the distribution of the twelve communities with respect to
altitude and’nspecl. Gl:amiuoid communi_ties (Fig. 10(b)) as a whole 6ccupied the.
% widest. range of tobcgraph‘y Marshes (Fig. 10(a)) occupied the n'arro‘_west range,
being restricted to lowlan‘dsA Within each of the three large vegetation complexes

" (meadows, barrens and tundra) there is some division between the communities.

The separafion is most obvious in the tundra communities (Fig. 10(d)) and.is most «

obscure in the graminoid communities (Fig. 10(b)) where the cottongrass, sedH

and eutrophic meadows overlap to some extent in their , topographical
distributions. South-facing slopes at all altitudes exhibit the greatest overlap

between ion' groups and

Figure 11 shows the distribution of plal.at communities observed in the field.
(Fig. 7) along four transects through the map area. Heath was more or less
restricted to south hcinmpe& Lichen outerop communitie; were more
prevalent in the northern portion of the map area, mostly ;t low altitudes, but
.were found utlhigher altitudes on south facing slopes. Marsh habitat was

restricted to lowlands in the northérn portion of the map area,




Figure 10: Distribution of communities with respect to
altitude class and aspect.

a) H - Heath, L - Lichen Outcrop, M - Marsh.
b) Meadows: C - Sedge, E - Cottongrass,
N - Eutrophic. S - Steppe ;
¢) Barrens: Bep - Cushion plant, Bep(a) with low
abundance of Saxifrage, Bep(b) with high of
Saxifrage, Bds - Dwarf shrub, Bm - Moss.
: d) Tundra: Tgep - Graminoid - cushion plant,
= " ‘Tds - Dwarf shrub.
’ Altitude class: 1: 0- 50 m, 2: 50- 100 m, -
3: 100 - 150 m, 4: 150 - 200 m, 5: >200 m.

g : )5[)9(:!: N - north, E - e&t, § - south,

W - west, O - level, without aspect.

4
’ n %
, ;
3

v ‘ [ "
‘ . * ”
} ' ; }

"‘ S, '

. - s s
) o




100dey

120dsy | .

N
L LY
>
=
H X
s
€ '
2
‘" -
H .
< s
2
2
!
'S
s
(LI
wee =
» .




Figure'11: 'Distributon of Cape Herschel plant -
communities along transects through map area.

Bep - Cushion plant barrens
Bds - Dwarf shrub barrens
C - Sedge meadow

E _- Cottongrass megdow
£ H -Heath

L - Lichen outcrop

M - Marsh

S - Steppe

P
Tds' - Dwarf shrub tundra
Tgep - Graminoid cushion plant tundra

Altitudes in metres.
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Dlrect gndnent analysis. i ":’ three upon

i whlch the sites at Cape Herschel could Be usefully comparsd Plant community

response to moisture, snowcover, and substrate showed the largest amplitudes of
vnriati‘on‘. Values oi th; ,m:gisture index varied from 100 to 480; snowcover index i
valués varied: from. 100 to 385; substrate index values ranged from 100 to 500.
Appendnx D lists lhe slte vnye,s for these three indices, by clusters of the second
cluster analysis (Flg 9) The site Nﬂl\l&ﬂ of the soil stability index varied from 100
zo 200 and were not found to be useful. . ’ ’
Figure 12 shows the distribution of the plant commnnmes wnth respect to
snowcover-and moisture. Low values of the moisture index (100) reflect relatively -
xeric sites; high values (400+) indie‘nte» wet sites. Low values of the snowcover
index (100) indicate sites with little snow accumulation, while hi;h values (>300)
indicate sifes with deep, relatively late-lasting sm;wcover. Good separation 'is
found between meadows, tundra, and barrens vegetation groups; :neado.ws being
found on wettish sites with moderate snowcover and barrens being found on xeric
to miesic sites with light snowcover. Tundra was. found on sites intermediate
be’tween barrens and meadows. Dwarf shrub tundra occurs on moister ground
than do dwarf shrub barrens, and on snowier sites than do cushion plant barrens.
Steppe occurs on drier, more showlree sites than ;10 any df the other graminoid
communities, and.occ\lpiu much the same Eegime as, the cushi;m plant barrens.
Heath sites had & sim‘ilgr moisture regime tqjtﬁé steppe but had higher snowcovery

than the steppe sites.
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: Figure 12: Distribution of communities with respect to

indices of snowcover and moisture.

a)H - Heath, Li - Lichen Outcrop, M - Marsh. -
b)Meadows: C -*Sedge, E - Cottongrass,
N - Eutrophic. S - Stgppe
c)Barrens: Bep - Cushion plant, Bep(a) with low
abundance of Saxifrage, Bep(b) with high
abundance of Saxifrage, Bds - Dwarf shrub,
Bm - Moss.
d)Tundra: Tgep - Graminoid - Cushlon plant
Tds - Dwarf shrub.
Snowcover : 100 = low, 500 =
Moisture : 100 = xeric, 500 =
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. hlgh propnmon of ﬁne sinds avw in the substrate. The ¢ communmes at Cnpe \

- sites wnh a larg amonnt 9I‘ bedrock present Bar rogns and uu]dr : commwm |gs

:'were fn,llnd on sntes wnth mtermedmte substrnte mdmu which correspond

. Figure 13 shows the distribution of Cal;e: Herschel plant communities with ’
respect to sub'sersle a;\’d moisture. Low” valuu of the substrate index reﬂect a’

krgrmuWeredfock or canrse hlns‘phsent in a sité. - High values\reﬂzct a

wnth \lu:hen

Herschel were wndely, i along a of

uutcrop commumms overlappmg with heath szeppe and cushion plnnt barrens on \
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Figure lax D:smbuuon of commnmues with respect to
indices of substrate and moisture.

a) H Henth Li - Lichen Outcrop, M= Mnrsh
Jb) C\: Sedge; E - C
‘N- Euhophx S - Steppe. »
¢)  Barrens: Bep -\Gushion plant, Bep(a) wnth Iow
abundance of Saxl(‘mge Bep(b) with high °
abundance of ¢ Saxi mge, Bds « Dwarf shrub,
Bm - moss. -
*d) “Tundra: Tgep - Gra mmd “cushion plant
Tds - Dwarf shrub.
Substrate : 100 = coarse, E
Moisture : 100 = xeric, 500
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DISCUSSION.

The flora of C-pe Herachel. ' ) . . .

rlora than n/m !act has. Both Beschel (1969) "and Young (1971) have drawn

attentlon’ to the ﬂonshc richness of the east coast ol Ellesme?e Island. Beschel *

k; ldentlﬁed the Hayes Sound - Thule region as one of threé cenms 9_1‘ floristic

isvgsity- in the‘Nearctic wifh ‘more” than 120 vascular taxa, Young"s Zone HF
(Which has the potential for 150 and: possxbly as many as 250 vasc‘Lur specle;]
extends along the east-coast of Ellesmere Island to latitude 80“ N on Nares Strmt

W|th 68 spbues, the vsscular flora: of Cape Herschel is moderately

depauperate when compnred to the floras of otlier localities in thns ﬂorlsmnlly

rich port of ‘the Queen Ellzabeth Islands. T uelove Lowldnd, ‘which Im; 2
similar area ‘(43 krflz) has;'species of vaseul;r é}:’ The lowland' aL‘Alexand,m‘;
Flord wlnch occupxes only 12 kmz has a vascular flora of 85 specm

The paucity of vaseular species at Cape Herschel cou}d be explained elther

in ‘terms ;f bxogeographlcal isolation or- m terms of sevemy of climate. stemming

* from its coastnl Ioention. Cape'} Herschel is isolated from Iarger sou‘@ areas at .

Sverdrup Pass, Inglefieldland and” the lwlinds of Makinson Inlet, ~The Cape

ely small |s|nnd

Herschel tnsula and its contiguou inland also have 3
e ~ o

~area. Isolmnn would pmduee a ﬂora that is poor m vaseular specxes with begvy

- propagules, ‘and rich in spec:eg with alrbgnefsud. The absence of berried shrubs,
e = _

suéh as Emgetrum pigrum and_Vaccinium uliginosum"which are'present at—
Alexsndrs Fiord could be expected (even with a small ni\gratory populmon of -

geese and ducks) Many species which travel- more esmly, however, are not
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present at Cnpe Herschel.. Several species of -Composites, found throughout

Eastern Ellesmbre Island (Ball and Hill 1981, Bridgland and. Gillett mssk are not.

follnd at. Cape Herschel The ungle Composlte species l‘mmd at Cape Herschel

" (Taraxacum’ phymatocarpum) was never, observed .to'.reach anthesis there.

_. Several .marsh and meadow spe’cieQ (eg. Care)é membranacea C: rupestris) which

are common ac Alexandrt Fxord arée not a! Cnpa Herschel

The low diversity ol the“ vssc\nlnr flora at.Cape Herschel is more likely -

related to the séyenty of the lotal chmate, which hag a smaller agy-egate snmmer‘
. wurmth and is also’ wmdler tlnn elther Truelove Lowland or Alexandra Fiord. As
significant as the scnmty of species, is the frequene stuntmg of vasculnr specxes

“and:the resmgnon oi one tenth of the vascular species to climatically Iavournble

south'ruihg"sl

es. The nbsencE‘a', Cape Herschel, of Vaccinium: ulig’ inosum is as

P

easlly explamed by poor chmste as by hi 4solatiun “There is rela'tively

: lmle assiope tetrngona at €ape Herschel compared to A.lexaudm Fiord.
. sl;tubs, bobh Important at’ Alexnndrn Flord are limited in-their developmenb there

by summer warmth (Nlemeld-Nsms 1981) y

* The composxtlon of the Cape Herschel vascularflora \s different tram the .

vnsculsr flora of . the whole of Ellesmere Island (Table 17) .The ‘gréat

of ci ol nn_d hi-Atlantic species and the relatlve lack ol‘ .

s

of A.rcnc Archipelago endemxcs at Cnpe‘Herschel suggest zhnt the ﬂura |s & young, .

,onq that is still in an extended pioneer stage. Cool summer tempenlures are hkely:

the’| gréatesl factor llmlnng establishment of vnsculnr species.

_Mosses are- perhaps more easily <distributed in arctic regions, than nre-

b . 4

vucular planu Wmd blown

have been "r
v Je g ; o .




Tnble 17:" Floristic Affinities of the Ellumere Island |
md Cape Herschel vascular floriis. No. of pp

nn{j (% of flora).

Tarct Cape Herschel

Circumpolar
‘North American Radiant
Arctic Archipelago Endemic

72 63\3) . 44 (89.9)
221609 . 4 (8.3),
20 (14.8) .4 (6.3)

Amphi
Amphi ‘Atlantic

1:0.7) ‘- 0.
20 (14.8)} 11 (17.5)

135°99.9) |- 63 (100.0)

+ Porsild 1966, Tabls 18, p.-59. \ .
% \ .
\ )
R o s
v » \ .
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\ .
. i !.
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1) perhaps not surprl.s‘

* w " . 91 L

.

~ N e ‘ s - ' o N
succm!nlly (Miller- and Ambrose 1976).  Even so, Sghxggllm is found at

MacMillan Glacrer, ¢ar 10 km to the southwest of Cape Herschel (1983 Field

. Notes), but is absent from the study area. As a genus, Sphagnum is a northem ke

* outlier in zhe Queen Ehzsbeth Islands® (Brassard 1071): ‘Edlund [in prgss] has -

descnbed )l as being resmc_ed to wnrrn sites st Melville leand

The bryophyte ﬂora o! ~l22 moss - sspecies at ga/pe Herschel compares

rnvourably with - the 132 mossw reported by Vitt (1075) om Truelove Lowland.

that mossa, bemg for the ‘mdst part very: drmm\mve

“and greatly influenced by nrcrohabrtn should be Iess affected by l;sl'favourable

regmnal chmate } J ) %
I . . .
"“The Queen Elizr‘;bet ‘Island distributions of the mosses found at Cape
Herschel are compnredi‘wit thosé of the whole Qm’aen ‘Elizabeth. Island moss flora’

in Table 18. The comi)ositlon‘of Cape Herschel's m«;ss flora shows the same type

of dlflerence I'rom that. of the wﬁole moss- flora’ as ls exh ited by the vnsclllar

ﬂora Ub|q|nmns and {Nld pread taxa are, far more rmportant at- Cape Herschel

than they are in the rest ol the Queen Elizabeth Isjnnds Other dumbutronnl &

categones, mcludmg eastern arctic species, are_ poorly represented at Cape

Herschel by compsrlson 5

With only 44 4pecm, \the lrchen flora must be elther depauperate or

incompletely Kaown. Barrett and Thomson (1975) reported 143 species of lichens

from Truelove bo\wlsnd There, is fio reason to assume thnt extensive collectrons

made by a trnmed lrchenulog}st would not add specres The drmculues of’

.rdentrﬁcumn ]:u;uemad by nou-frmtmg cms!ow forms obsérved. by Msnss (1981)'

nre a problem, especially. in the ﬁeld "The hchen flora colleqted at Cape Herschel
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/ Table 18: stt umnn\ elements of the Cape Herschel
: and Queen Ehzabeth Island bryophyte floras.
5 \No (Tf spp. and (% of nora)
- |
= ¥ T
] \Elinbn.h Cape - —
\ Itlmdn '} Herschel

I

; Ubiquitous 24 (10.3) 24 (22.9)
- Widespread, 76| (32.2) . "B0 _.(47.8)
Eastern 320\ (13.7) - 11 (10.5)
Southwestern .. . ° * 8| - (2.8). 0
Northern Dutlier 13) \.(5.6) - 4 (3.8)
Rare/ JoTesl (11.2) 6 (6.7).
Temperate Disjunct. B (2.1) . ]
Unknown < 50| (22.3) 16 (9.5
— / Total: 233 (100.0) ‘- 106 (100.0)
b ¥ e
m;’n Arctic Element \ 43 (18.5) 12 (11.4).

| .
* )lmjiﬂld from Braseard 1971, Flb],l 6. p. 260.

I .




. shows compoimon similar to that of '.Ils vuculn .and, \tryophm ﬂorna,
‘predommmlly circumpolar specm (Table 19). The extent to wlnch thu differs
I‘rom the composition of ather Ixehen floras in tln Qneen Ehnbeth l.slmds is
Mcult wdewnmne ; . ) e
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o ~Table, lﬂ?,‘v ~omposition of the Cape Herschel Lichen -Flora -
N T y Floristic Elements - number-of species and -
¥ <. (percentage of florg). - ™
Circumpolar O // North American .
Arctic Alpine 19 (47.5) Arctic Alpine 2 (5.0)
Arctic Boreal B.(16 ./oﬁ Arctic Boreal - 1 '(2.5)
~ Arctic Temperate '8 (15/ 0) _ Amphi-Beringian 2 (6.0)°
. Amphi-Atlantic - Cosmopolitan .

Arctic Boreal 1 /2.5) Arctic Temperate 3 (7.5)

7 o -
g " Total: . - 40°(100.0) .
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Two major factors nﬂ'ectmg arctic vegetauon -are the severity of the

x envuronmenz apd the low pumber of specxes m the arctic flora, Savile (1960)
noted that plant, associations in, poorer muc lmbltats are dl[ﬁc\llt to define’
bemlse plnnts tend to assocme in apparent-ly rmrdom comb\nahons Also, plants‘

with d)n‘erent hologies ‘in more fav hnhltata o[ten converge in’

oucwnrd morphology when thay oceur togebher in severe situations (Szwlle 1960)
. Beschel (1970) ubserved that; because the arctlc ﬂora is a small one, Iargelyh
composed of. holurchc species- with lmle regwml endemlsm, plant commnnmes in .

the arctic ,»sée more recognlza.ble by dlfferences in the, quantity of theu’

than by d of floristic y Siti n.* Ai C_‘ape Herschel the

. species with the h.ghesz in given hities rad very wide
ceati )
and very low lidelity to those communities.. Conversely, the species with the
highest hdehty to a given community type usunlly ‘had very low consta.ncy in that.

communlty Thls made zhe ducnptlon of communmes in. terms of- the presence

, %or xbsence‘
{ !

haracter species | dlfﬁcult 11‘ not'lmposs

ﬁempts to cllsmfy the vegetntlon of arctxc reglans‘ using floristic
associations and alliances (Barrett 1072; R¢numg, 1965 Aleksandrova 1080) were
vnot-wnthout jusuﬁcatmn, however As errnuc and random as ‘afetic Planz
commumms appear w be, there are deflmt.e constellahons of specles wluch
rreqnently oceur together, either as definite communmes, or as components of
’ ‘. other cnmmumues Theu do exist assemblnges w}uch repent themselves, and are
g t,n a-some extent predictable on the bn.m of momtuu, topogrnphy aﬁowcover

‘T_hl! is :pxgmcnlnrly evident jn the case of ‘cryptogamic )cognmunnm (Brassard




5 °

1071 Vm 1975 Rnchardson and Fmegan 1977; Hohnen 1955)

The vegetauon/ﬂ Cnpe Hemhel showed consldenble vnmhon in ‘the

consnstency with wh'dh sites nf a: commnmty were grouped bﬂcluster analysis:

. The clusters representmg the heath and the, sedge meaduw sites ldennﬁed in_the

held were conslstently (plnced in’ dlscrete clusters by the GLU,STAN runs. . The

shi pl! t'tundra were .‘ i [rom one run to the nex

The predictability of' plant t' at Cape’ Herschel and their »

cons‘sleney frorﬂone site to the next varied q\me dramatlcally from une type of
vegetauon to the next. The greatest conslstency was folmd in vy etuuon types

3 s\lch as zhe heath xnd gmmmmd communmfs which were generallyschamcteﬁzed ~
by high plant cover.- The Iowest conslstency was found ix barrens vegetahon apd’

in lichet and marsh commiinities. This lack of consistency, especiall

3 <in the held among the barrens sites, wm conﬂrmed by the the mabxlxty to %}ve
these commutities as diagnosed in the ﬁeld wnh groupmgs produced by the
“cluster analysis. o o L . X é '
The apparent. l'lorisbic mnd'omness of .the Iich‘en Au!crop and m’n}‘sl’:k
cowmumtles is an arnfaet of usmg, in the: cluster Thalysis only in vuculnr plun

"k[:e arbitrary retentwn of the. field commupities is justified i consldernuon of

"' their physiogngmic dlsnnctnm, and when usmg cryptcgalm as dxngnosuc specles




“Both ities” could doubtless be better described using cover values for

& Bl 97‘

crjpmgamic species in the cluster analysis. -Due to problems wit.h:po/sjtive

: identiﬁcuﬁo’n of cryptogams in 'the field this.would require more quantitative -
samplmg, snd would be better sluled to a study of a/ungle vegetatmn complex.

. Such analysls would llkely reveal subdmslons of the(e communmes, such as those

found at Tmelove,}.owhnd (Vxn and Paﬁarmeu [977, Rxchardson n.n} Fmegnn

e e o .

L E
‘. The bnrrens, and to a leﬁw( extent the< t\mdra vegemmn, nre more

ic.’A” certain

S T |

oceurs in these sltes and it is tempmﬂ; '.o
¥ y N 7/
question if floristi P itied' do exist in these veg&[stlon types. .

* Two: factors, . the ubs«*ce i snowcover and the real hmltunon of their xeri¢

sltuntion, ontril Inrgely to the  oni barrens sltes

A

Barrens And t)mdn communmes cun also be better deschbed mncentratmg

runher on these complexes aIune aevera] authors (eg Svoboda 1977, Miller and

Alpert 1984) have desqribe(} in detail the mlcrutopog-mphlc distributions of .

b like, nnd tundra-lik n ities on raised heach ndges and near

snowbeds.” tht is needed are extensive surveys of these  vegetation types across.

a_-braoder ical range. Q li ti li as ployed hql‘e_, is

) pérrectiy isfactory, pntems of 1 und hi .v{i(ill only
be resolved from the’ annlysls of 2 large- number ot sites. iy LR .
Cotton ds nnd "sedge niead ‘formed d‘iétinct clusters. Tle™

' restncted nntura of sedge meadows at Cabe Herschel, their floristic richnegs, and

theu- tendency "to occur on dner ground or in sites with less’ surface runoff

suggmu i Mﬂll‘e more warmth than the cowongrm mesdovf At Truelove




recexved by an drétic. site

U7 ese o " e

I.qwlapd, Carex stLixs' mea;:lows are’fmlnd in sites with more stnndin.g water and a
lbnggr énowfree peri&d than Cottongrass meadow sites (Muc !971). )
Steppe appears to be more cold adapted than either of the above mendéw
communmes Mean specxes nchness -in steppe snes was comparable to that rmmd
in the cuslﬂon plant and dw aef shrup bnrrens Steppe development also appears
to require a louger growing season than heath or grammmd cllshlon plant lundm
if t_he snowcover index is used as an'estimate (Fig. 12). ¥

The low aggregate, summer warmth at Cape Hemhel is rel‘leeted in the'

-dlstnbunon of the vegetauon in two obvious ways Flrst the study area is

dominated by ti " I wnh very low tota! plunt cover. "Two

complexes, barrens and lichen- outcrop, ‘accounted for 60 % of the map area.

V\fith 22 vascular species and no dwur %hmbs, the cushion plant burrens at Cape

* Herschel dre equivalent to Edlund's (1983a) Bioclimatic Zome 1. The Lichen

* outcrop map unit would fall into the same zone, although portiods of it fall into

the Zone 0 of (Bdlund and Al, in prep.) which is devoid of vegetation., At Cape

.Herschel vegetsuon-l‘ree Pomons of the lichen outcrop community. occurred on

ndrth I‘acmg outcrops with late-lying sno\!)[ Slmllar vegetation can be expected to

oécur at mcreasmg altitudes, - nnd’ on north-| facmg slopes . west of Cape Herschel,

Vv towards.the contmental interior of Ellesmer_e Island. JL

PN . 5
The se\cond‘ result of the low summer warmth at Cape Hersehel is the .

: mﬂuence of aspect on the dlsmbutxon of vegetation, Corbel (1072) demonstrnted

the~ lmpoﬁ,mcb of slope and aspect in determmmg the amount of radiation .

At Cape Hemhel a greater diversity. of plant

'cammnmuu ‘was folmd on’ south-facing slopes thaq on nonh-facmg ones,




]ncluded among these communities were both heath an{ graminoid ;:omm\mities,
which collectively (;chpie.d only 20% of the map area. The!?jﬂg:_é heaths at
Cnpe Herschel are indicative of Edlumi"s Zone 3, while Erioghorum‘ lﬁendowg are
mdlcatwe oI’ her warmest zone (Zone 4). Both thése communities can be expected
to show greuter development and a greater topog-raphlc dlstnbuuon in more

continental lowland locnhhes




The 3 of plant
Islands:

in the Queen Elisabeth )

Much of the vegetation at Cape Herschel is quite’col;'npnlble to vegetation
described from other localities m‘ the Queen Elizabeth Islands. Table 20 shows

lhe distribution of Cape Herschel plant commuiities found elsewhere in the Queen

9 'Elmbezh Islasids. Figure 14 shows thé relation of these sites to Young's floristc

" . zones in this pomon of the Aretic Archi lago. The it at’

sait N .t
Cape Herschel are distributed across lhi'ge of Young's floristic regions, nnd'_lnve ;

lntiiudinsl range of 13°, (ca 1000 km). ZAleri (B‘rng;emn‘m and Culder i053), Luie~ o

,\{hzen (Smle 1964 Sope;,and Powell 1985), Van.'Hauen Pm (Bnunrd nnd
bongwlr W10) and Axel Heiberg lslund (Beschel lDB:! 1070) are found in. the

" northern portion of Young's Zone IL Zone Lis represelted by northwesl. EIleI‘

ngns lslmd (Snnle IOBI)| .Longheed lshnd (Edlund IOQ)[ soulhenl Ellef
ngnu, King Christian and Melville Islnnds (Blm nnd Svoboda 1084). A third_

region, equwtlenp to lhe%uthern portion of Youn;’s‘ane 1 includes Polnr Bear -

Pass on iam-}r;z Island (Sheard and Geale 1083), .\rnwullis Island (Setiofield and
:Cody 1955 _Edlnnd 1983b), Cm; lebour (Poluhm 1048) lnd Truelove l.owlmd
on Devon Island (Muc and Bliss 1977). Aleundn Fiord (Mu: 1081) is the qnly
other sng buldu Cape Hehchel wlnch Young (lﬂ‘ll] pllced in Zone m. : & %

Bnrrens complexes are lmnng the mo;t w:dnpremd of vegzhhon typeo
. found in the «Queen E‘hnbeth Islands The nslly recogmzable Lfrng_
oggosmfolm barrens nre reported from most of the: eastern Queen Elmbelh
* ‘Islands,, “They also are fcl\md on Ward Hunt lnl!nd (Bruslrd pers. com.). They
‘are nhselz at localities . (Lake Hn!n, A.lexlndn Flord And Truelove bnwllnd)

which have been described as thermal oases. They are-also more or less cbunl.
2

. @ i 1 . . s,
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‘Figure 14: Localities in the Queen Elizabeth Islands i

with, one or more plant ¢cdmmunities similar to .
commupities found at Cape Herschel.
Alert (Bruggémnnmdﬂaldnr_mﬁ_&]\ -
ke Hazen (Savile 1064, Soper and Powell 1085)
auen Pass (Brassard and Longton 1970)
iberg Island -and Fosheim Peninsula

1
2.
3.
4.

. Astro Ridge (Beschel 1063) . - R
Alexandra Fiord (Muc 1981)
Ellef Ringnes Island (Savile 1961) * .
Lougheed Island (Edlund 1980)
Ellef Ringnes, King Christian-and Melvllle
. Islands (Bliss ahd Svoboda 1984)
10. Polar Bear Pass, Bathurst Island (Sheard
and Geale 1083) :
11. Cornwallis Island (Schofield and Cody 1955,
Edlund 1983c)
12. Truelove Lowland, Devon Island (Muc nnd
Bliss 1977)
13. Cmg Harbour (Polunin 1948). . )
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tr§m the “Barren "Wedge" of the Sverdrup Islands. At Astro Ridge Saxifraga
hyperborea replaces S, oggosiﬁujis\.‘ At Cornwallis_ Island Schofield and Cody
(1955) reported. two communities that have “floristic and physlognomlc equivalents
to the cushlon plant barrens l’ovnd at Cape Herschel

Dlrectly comparable dwa-f shrub barrens, dominated by Dr: 1 and Sal

are less common in the Queen Ellznr)elh Isls’nds, and more variation is apparent.

&1

- a sparse heath on well-drained gentle slopes. In the southern Queén Elizabeth
Islands it is found mostly along raised beach ridges.

The closest [lorlsnc equwalents of dwarr shrub tundra (whuch al Cape

4 Dlrectly comparuble communities are’ found \at Astro Ridge, nz Alexandra Fiord,

ab Balhuul Island, st»Comwallls Island, snd at Truelove Lowland. On: norQllern -

’ Ellesmere, a'. Lake Hazen and. at' Van Hauen Puss, it appears variant of '
* gtreambed iom, with & high réprésentati OM@,MM

Herschel differs from the dwarfl. shmb barrens moslly in total plant cover) are .

found 9nly at Van Hauen Pass, Alexandra }“'icrd and at Truelove Lowland. In

these localities, the plant cover approaches 100 % and Dryas forms a hummoc‘ky"

" microtopography. - A similar hummocky Duyas has been

reported from Lake Hazen (Sa_vilg 1964) where Carex M and Kobrésia
mxo‘sur‘oides- appear as common associates. I .

lThe grx;min‘ok‘i cushion plait tundra has direct equivalents at'Lake Hazen,
at Ax‘el Heiberg,.nt all of ihe “Barren Wedge" locn]it{es, and with smnli or rélated
forms at ‘localities in the souther; Queen Elizabeth Islands. 'Its position on a
north slope at Lake Hazen and its nbxqmty among the western stnnom, sugg&s!s

that it develops best in cold wet sltuutwns At thev more .northerly Ioc}itmns,
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Alopecurus appears as an important cqnsmu;nt_ ﬂ the community.

Heath commﬂilies dominated by ‘@g are very reco@izubl’a They are
found at Van Hnuer; Pass, at dry warm locations at Midrile Fiord and Iceberg'
Glacier on Axel Heiberg (Beschel 1(310] ‘and at cooler-damp sites on the Fosheim j
Peninsula. Polu'énin (19'48') found gﬁL heath'near snowbeds nt Craig Harbour
M A.lexandu Fiord Cassiope heath is & vnnunt of a nenes of henth—commumtles, /
.dommnted by enthsr _y_ or Vaccmmm Cassiope heath is not found in the' N
"Bnrren “Wedge”' of the Sverdrup lslnna§ bt has been reported from Cornwallis '
Island and Devon is a community with low coverage. This ‘suggested  that”

Cassiope dominates a ctﬂd portion of the spectrum of environmental. conditions

occupied by heath ion. Coimparing the distribution’ of heaths and dwiarf - 2

shrub tundras it is témpting to surmise that, just as decreasing-summer warmth X

limits the- nort] ion of 'a zone ddmi d by ‘dwarf shrubs (Edlund

1983a), 'snowcoyer,(either as™nsulation or as a limiter of growing season)

determinesswhich species of dwarf shrub will .dﬁmimu, Savile (1072) has noted
- . ‘e

" that Cassiople.is iated with swbeds th hiout the Canadian Arctic. 3
C ; ities domil d by inoid s‘};ecies are found throughout the

* Queen Elizabech Islands. Steppe communities -aré not found on m;rthem E
Ellesmere lslnnd but do. exist on the inner pnmon of the “Barren Wedge" on °
Lougheed Island nnd ‘Ellef Ringnes Island. A small area of steppe-is appurent in .
the nnalysu by Bliss et al. (1977) of upland communities at Truelove on Devon.
Steppe dommlted by Luzula confusa. is found at Middle Fxord Iceberg Glacier

and Expedition Fiord 'on Axel Heiberg, . being foun‘d at innrénsinxly kigher and. -

colder situations towards the Gontinental nterior of the Queen Elizabeth'Islands.




constituents of “thess two communlues at other localmes "The Carex stans
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—

Wet Mmeadow : communities .dominated either by’Cnreg stans - or by |

Eriophorum species are widespread in ‘the Queen_ Elizabeth lslnndi,' dccurkin; at

Alert,” Lake Hazé6*" Van Hauen, Pass, ‘Axel Heiberg, “the Sverdrup Islands,
Alexandm Fiord,’ %urst lsland Cornwallis Island and Truelove Lowknd

Three species (Carex vmgestnx . Carex membrances and Enophnr\lm
. = ) o, R
angustifolitm) none of which is found at Cape Hexschel, .are -important

mexdow in whlch Carex membranncez is an lmpomnt associate Species is Tound

and at Truelove

(1072) recogniz.éd two expressions of the Carex stans meadow.ohe with C.

membranacea as an i i and the other’ dominated almost solely
by C. stans. ’ iR '

The eutrophic meadow at, Cape Herschel hs no direct equivalents among
: : e

" the nitrogen-enriched communities reported from Van Hauen Pass and Cornwallis

: commumty Alopecnru alpinus and Enoghorum uheuchmn are often found in

Tsland. Alopecurus, Cerastium alpinum and P})ngonun'] viviparum appear ‘

frequentiy ‘m the community. Edlund (1983b) has found no consistently dominant

‘_specles on these sites. The h ky mi h thAt this

exhibits at Cape Herschel-has_not been reported from the other localities,” and is
more likely related to faicroclimate thnn to nutrient status.

Marsh communities have. been reported from Axel Helberg Island, Ellel’

Ringnes lslnnd, Bnhurst Island, Cornwulhs hhud and Truelnve Lowlnnd

Pleuropogdn sabi

it On Axel Heiberg lsland (Beachel 1970). this community is found in warm, wet

owland. ‘At Truelove Lowland Barreit ~

and Ranunculus hmerhore sppest restricted to this-




coltongrm meadows.
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siluatibm Calliergon giganteum and Scorpidium |

vmd:catbr species for this _community at Bathurst Iland, suggesting che

Dregan'uclldus%brwifolius community of northeti Ellesmere Iland (Brassard

lﬂ'!l),‘vihich seems to be a 'comf)one_nt there of marshes, sedge. meadows and
= S

T
Few hchen comtnumues have been described from the Queen . Elizabeth

Islnnds Rxchardsan and Finegan (1977) describe the lichen commnnmes of rmsed

bench ndges at Truelove Lowland, but do menmn the existence of an outcrop

hchen commmmy dommaled by Uml ia spp. and various cnmos_e \Specles.’lt

.ig'likely that this community is fairly widespread, parti;:ulafly in the Precambrian
A .

Shield ares of southeast Ellesmere Island.

Thus, despite 2 small flora and a predominance of barrens,-Cape Herschel

' exhibite a range of plant ities which are repr ive of

found throu’.éhan&'the Queen- Elizabeth Islands. These communities are
recognizable in the ﬁe]d on the: ‘basis of physiognomy, cover and floridtic

dommxnce, and “have ﬂamuc idéntities su(flclent to -allow their separatwn by

cluster analysxs. The iti istrib h Ives across dients of

, moisture, o and substrate texture caleul 'lrom direct gradient a.mlysu

af the prlnclpal vuculn species, and. are especmlly rayonslve to altitude and

/]

aspect.
‘The’ _sury’ey snd mabping techniques used bere were found efficient and
suitable for mapping vegetation at the scale used (1 : 25,000) and could “be useful

at.a b‘ro;dei;'re'jionsl seale (I ; 50,000 to 1 ;:200000).- The vegetation

‘clus'cation appears to work _best for—communities in which . moisture is not a

cens are reported as

i
N\

|
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limiting factor.”

complexes is needed before the distributions of their e
. be accurately predicted. ) “E * :
s 7 )
& 3
v : a * - g

Further delinestion of the classification of barrens and .lun;irn .
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APPENDIX A |
Sample Sites

Lat.  Long. "lhp Cover Classification:

" Bite
No. © *N ° *W Date -Unit % . MGCHAF
1 7837.2 74434 16.7.79 M 100 5 5%:53 1-1 )
2 78367 7444.8°-16.7.79 M . 100 BE11-1
3 7936874445 23.6.83 M 100 56541-1
4 78388 74448 14.7.%@\%\5\&.? 1- 1 K
6 7837.0 7445.8  20.683 E 60 5654121
8 7836.7 7446.0 29.6.83 E 50 543223
7 - 7836.0 7440.6 25.6.79 E .80 3423-1
i 8 78363 74421 27.6.83 E 60 553311
N 9 78736.8 -74 41.6 30.6.79 E . 100 466136
0~ 78 36.4 7445.0 15.7.83 E 100 FEBL11
11 .78 36.7 74 42:2 13.7.83 E 100 344132
12 7838 7451 16.6.80 C 100 3633256
13 7836.9 7443.2 .8.7.79 C 100 56531-1
14 7836.7 7442.8 14.7.83 C' 100 343143 -
16- 78 36.8- 74 44.68 23.6.83 C 70 463142 .
9 16 7635 7462 12.6.80 C . >90 454433 )
o8 17 78 36:1 74 40.8 24.6.79 C 60 5642-2"
£ 18 ' 7836.0 744256 11.7.79 E . 70 542434 ¢
19 78 36,0 74425 12.7.83° § 80 122481,
— 20 78357 7440.4 10.7.83 § 80 132443
X . 21 78358 74405 10.7.83 § 80 322341
o 22 78°36.1, 74 42.2 s 50 212421
23°.'78 36.9 74 42.4 5 20 223431
24 78 36.9 74 40.0 5 40 344441
25 70 36.2 74 46.2 s 20 123423
26'-./78,36.0 74 43.8 N 80 454236
271 78'36,0 74 43.8 N 100 4 1356 ~
28 78 36.3 '74.46.3 16.7.83 . H ' 30 212331
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29 78350-7439.0 968 H 20 112131
30 778 3.3 7446.8 16.7.83 H 30 212321
31 78368 7441.8 13.7.83 H J0 213231
32 7838.4 74437 28.6.83 —H B0 313341
33 7836.0 74428 .12.7.83 H Bb 223431
34 78367 7443.8 16783 H 80 . 313111
3 78 36.9 7442.2 -29.6.79 H 20~ 3161-1 -
3 7836.8 74420 13.7.83 T 60 244132
37 78 35.7 7441.7 30.679 T 90 3661365,
3 78368 7443.2 13.7.83 T 60 335132
— 39 7836.1 7445.9. 15.7.83 T 70 622421
40, 78360 74463 7.7.79, T, (60 - 323133
41" 78.36.1 74 44.2 '14.7.83 T 50 334141
42 78°3.2 7439.56 9.7.83 T , 40 448214
~ 43 78389 7446.0 29683 T 40 662123
44 7836.3 74 4Q:8. 24:6.79 T 45 524312
46 76 36.4 74 41.6 10.7.79 T _ 40 543131
T 48 78 36.674 46.0 29.6.83--T - 40 324823
47 78 36.4 74 42.2 31 T 50 666211 ~
48 7836.2 74365 12 LT, 40 4434-"2
4 78383 74819 27 T B0 424311
g 3 ¥ e Vo PR L
- 50 '7836.6 7444.1 {478 B 20 2631-3
61 78 36.4 74 44.0 28.8.83 B 5 121245 ¥
. 52 78 36.5 74 46.6- 29.6.83 B 10 1314-3 . -
5 63 78:'36.86 74 42.8 28.5.80 B - 5 131212 ¢« °
54 . 7836.7° 74419 30699 B S 5 6665132
55 78 36.9 74 4.1 6.7.79 B 20 . 362111
56 78'36.4 74403 2.7.79 B 10° 344213
67 78 35.7 ‘74 41.3 13.7.83 B 10 242132
58 78 36.2 74 40.2 12.7.83 B 10 34¢312 !
. 69 78 3&& 74 40.6 12.7.83 B 40, 121431
: 60  78.36.0 74454 14.7.83 B 20 122131
SR "61 7835.9 74 41.7 12.7.83 B 10 T 1314-3
62°°78.36.1° 7443.2 127.83 B. 16  1314-2 N '
- 63 78 36.9 7440.9 - 26.6.79 B <5 1413-2 '
. 64 78.36.7 7441.6 28.6.79- B <6 - 133213
iy 65 78.36.0, 74 445 7.7,79 B —<5 2311-3 . .
.. 68 .7836.1 74436 '14.7.79 B 5 111441
. 6% 7836.7 74 41.6 28.6.79 ‘B 20 ° 3332-3
6 - 7838.1 74408 24679 B <6 ' EBA4IL B
™ 897 78 36.2 74742.6° 13.7.83. B 20 222413 %
70 7836.7 74 43.0 14.7.83 B ‘30 143143
71, 78 36.3 74 42.7 B 10 326414,

27.6.83

i




74.72.3
' 74 44.5
74 46.0

23.6.79

29.6.79."
| 20.6:79 L .
.29:6.79 L

'3.6.80° gL -

9.7.83

* Classification :
C - anowcover, H
Values defined on Table 1.

. Eutrophic meadot

= Altitude,

M - Moisture, G = Bl{blﬂrlﬁl Texture,; -
A - Aspect, F - Cryoturbation.

/ Map Units: M - marsh,
Meadow, C - sedge meadow," § —~ step]
H - heath, T - Tundra, B

(il
e o
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APPENDIX B.
Flora of Cape Herschel. =<

. included in second cluster analysis
T2 - Dwarf Shrub Tundra’ T - mite,

.included in

=

cond cluster analysis, H -

class:

ation analysis.

. T1 -'Graminoid - (huhinn Plant Tundra,
ied as tundrd in field but not.
ath, C’'~ Sedge Meadow, E - Cotton-
- grass lndn', N_--Eutrophic Meadow, § - Steppe, M - llArlh R - sites nnd in
. zloti-tic survey -but not 1n Vi
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SPECIES

OCCURRENCE IN DIFFERENT CLUSTERS *

Vascular Plaits

L

Alugt;ﬁn- alpinus
Arctagrostis latifolia (R. Br.)
Griseb. 9
Arenaria rubella (Wahlenmb.) Sm.
Braya purpurascens (R. Br.)

. Bunge.
Campanula niflora L.

Cardamin 11lidifolia L.
Cardamine pratensis L.

ar. angustifolia Hook.
Carex maritima Gunn.

Carex misandra R. Br.
Carex n‘rdinn Fr.

Cnliau ntrgan- (L.) D. Don.
Cerastium alpinum L.

tium arcticum Lge.

tium regellii Ostf.

Blake s.n. 1981

88p. groanlnd:l.cm (L) Pors.

LBLB2B3 BTiIT2 T H
8

CENS
"4'105 37 .8 82 7
A, | 1.8, . .2
6 1 1 1 1:1
1 2
. 1
1 .
11 . 2.1 6516 1
t 14 CIN
8 .
. 81 . . 4
110 2 . 3 2 . 4 1 2 1 4
S i3 -

w K

w2t




Colpodium vahlianum (Liebm.)
~  Nevski
Cystopteris g;li (L.) Bernh.
Draba alpina L.
Draba corymbosa R. Br. ex DC.
Draba fladnizensis Wulf.
Adans

Draba ni'll Lﬂ.jlhl
Draba subcapitata Simm.
Dryas integrifolia M. Vahl
Epilobium latifolius L
Equisetun arvenss L.
Equisetum variegatum Schleich.
Eriophorum angustifolium Honck.
Eriophorum chlnehxgri Hoppl
M tris - Fr.)
Hadac and Lon
Eutrems sdwardsii R. Br.
;uca baffinensis Polunin
;uca brachyphylla Schultes
Juscus biglume L.
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Luzula can!_ a Lindebl.
Luzula pivalis (Laest.) Beurl.

Melandrium apetalum (L.) Fenzl.

ssp. arcticum (Fr.) Hult.
Oxyria digyna) (L.) Hill
Papaver radicatum Rottb.
Pedicularis hirsuta L.
Phippsia algida (Sol.) R. Br.
Pleuropogon ubind R. Br.
Foa abbreviata R.B:

_Pn alpigena (Fr.). Lindm

- Scribn. and Merr.
Ranuaculus hm-rbercn- Rottb.
. Ranunculus nivalis L.
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Ranunctilue gulphureus Sol.
Salix ucnzl Pall.
Saxifrags caespitosa L.

“ 8sp. uniflora (R. B?) Pors.

Saxifraga cernua L.
Saxifraga dg-nnp Willd.

ssp. platysepala (Trautv.) Pors.

Saxifraga foliolosa R. Br.
Saxifraga hirculus L. '

var. propinqua (R.Br.) Simm.
Saxifraga oppostifolia L. 1
Saxifraga tenuis Sm.-
Saxifraga tricuspidata Rottb.

Sile: aulis L.
var. exscapa (All.) D.C.

Stellaria longipes Goldie s.1.
Taraxacim pliymatocarpum J. Vahl
Trisetum spicatum (L.) Richt.
Blake s.n. 1981
Woodsia glabella R. Br.
Smol s:n. 1983
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Aloina brevirostris
(Hook. and Grev.) Kindb.
1!",-;1“ ltgglnl (Hedw.)

Andx'o a rupestri Hed' L
Anoectangium nnuinnrv- (Ls.lpr )
Par.-

Aplodon worms! kjoldi:l (Hornem.)

Blindia
Brachythecium turgidum
(C.J. Hartm.) Kindb.

m-rthroghzlhn recurvirestrum
- (Hedw.), Chen

a (Hedw.) B.5.G.

Bryum sp.
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‘Bryum aeneum Blytt ex B.S5.G. T
* Bryum algovicum Sendtn. - A i
ox C. Mull. L2000 2000002, 0 2 8
Bryum arcticum\(R. Br.) B.5.G. T o o5 6 %o se W o s swa X8
Bryum argenteum Hedw. . W wo v W e gt e % bow @ ow

Bryum bimum (Brid.).Turn. o @ W 8 % W o W om0 & @
Bryum creberrimum Taylor N T T T T O R O R R
N _1:2 cryophilum Mart. T T A S
stenotrichum C. Mull. " T aTe 8o o ww m M e onos s R

m tortifoliui Funck

ex Brid. ) e Y T A T
Bryun turbinatum (Hedw.) Turn. . s A

Calliergon cordifolium (Hedw.) *
N7 Kindb. e on o8 a8 @ o wSime & % 8
Cﬂunuon giganteum (Schimp. ) =

c;l!hgon richardsonii (Mitt.) )
* Kindb. ex Warmst. s @ % P @ oo s s 5 ¥
cﬂu-gon sarméntosum (Wahlenb.) . . S

.

c-llhg trifari % 1
(Web. and Mohr)| Kindb. F o o W oW & W oae e s owm o W

)

¥ g
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ampylium arcticum (Williams)
Broth.
Campylium polygamum (B 5.6. )
C. Jens
Campylium ltelllhum (Hedw.)
. C. Jens »
camncoginm nigritum (Hedw. )

arcticum (B.5.G.)

. ox Schultes) Grout
Cnestrum alpestre (| -

Spruce
Cynodontium polycarpum (Hedw.)
Schimp.
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Cyrtomnium hymenophylloides
(Hueb.) Kop.
Cyrtomnium hymenophyllum
(B.5.G.) Kop. . u e
Despatodon heimii (Hedw.) Mitt. v 5 88
matodon latifolius (Hedw,)
Brid. .
Dichodontium pellucidum (Hedw.)

crispula (Hedw.)
. Milde 1
Dicranum angustum Lindb. .
Dicranum elongatum Schleich.
ex Schwaegr. i o & & & .
Dicranum groenlandicum Brid. b SR U
‘Dicranum scoparium Hedw. 2

Distichium sp. 12351 ;43

Distichium capillaceum (Hedw.)

B.5.G. 21
Distichium hagenii Ryan ex

Philib.
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Distichium inclinatum (Hedw.)
.8.G. 2o X e e s b s s o owm s oW o 8
Ditrichum flexicaule (Schwaegr.) ' Y
\ g = - Hampe 1‘A.A','.2'A11..>.-19 .
. Drepanocladus aduncus (Hedw.) , = . cl
Varnst. c x om o wWw wow o s o w3 !
Drepanocladus badius !
(C.J. Hartm.) Roth.  momoom oo ow w2 Ko e BB ®
. Drepanocladus brevifolius \
: -(Lindb.) Warnst.
Drepanocladus exannu:
(B.5.G.) Warnst.
Drepanocladus revolvens (Sw.)
Warnst. . L s ¢« g5 » &= L@ A
Drepanocladus uzcinatus (Hedw.) R
Varnst. . 223 .31 .2
Drepanocladus vernicosus (Lindb.
.ex C. Hartm.) Narmst. a w ow s & e B
- i * Encalypta alpina Sm. AR EEE R
Encalypta procera Bruch q w e ® @ wm wom @ 0d s
. - Encalypta rhaptocarpa ‘Schwaegr. TR A E S o 558
Encalypta vulgaris Hedw. .
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adianthoides Hedw. L v o o » m @ 8 wSz sowmes w B
arcticus Bryhn ? 55 % R @ W 3 5 5 AR 3k X -
Grimmia torquata Hornsh. ex- .

“Grev. I T T - i
Gymiostomum recurvirostrum Hedw. O T i I
Hygrohypnum alpestre (Hedw.) !

Loeske

Hygrohypnum.luridum (Hedw.) Jemn. . . . . .. 2
Hygrokynum polare (Lindb.) Loeske . 1 . . . .. . . . . . . . . 1
Hypnum bambergeri Schimp. P S . B . )
Hypnum cupressiforms Hedw. . BEEREEEELREEINEEE SR
3 Hypnum recurvatum z . d & «
- (Lindb. and H. Arnell) Kindb. BIEEET IR T Y -
Hypnum revolutum (Mitt.) Lindh A TP S D T ST
Hypnum vaucheri Lesq. v 3 8 v s m M e s & o5 omow B
e Iscpterygium pulchellun (Hedw.) - ;
g . Jaeg. and Sauerb. e b v e o ow e B e @ o &
Kiaeria glacialis (Berggr.) Hag. A 5 o @ e e
. Leptobryum pyriforme (Hedw.) | . H
¥ils. C D s g S g
Meesia triquetra (Richt.) .-
Aongetr.
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Myurella julacea (Schwaegr.)
B.5.G. |

Myurella temerrima (Brid.)
Lin

- Oncophorus wahlenbergii Brid.

Orthothecium gl
(5 r. ex Schultes) B.S.G.
Orthothecium rufascens (Brid.)

B.S.G.
Orthothecium strictum. Lor.
Orthotrichum sp.
Orthotrichum pylaisii Brid.
Orthotrichum speciosum Nees
ex Sturm.
is fontana (Hedw.) Brid.
Plagiomnium ellipticum
(Brid.) Kop.
Plagiomnium medium (B.S.G.) Kop.
Platydictya jungermannioides
(Brid.) Crum .

e

e

LET




B ch‘nnnt.un n‘lginm (Hedw.) Ruﬂ
. Pogonatum urnigerum (Hedw.)
~ P. Beauv.
cruda (Hedw.) Linds
nutans (Hedw.) Lindb.

Raconitriun canescens (Hedw,)
Brid.”
Racomitrium h-r.nrenin:hmn
(Hedw.) Brid.
Racomitrium lanuginosum -
(Hedw.) Brid.
Rhizomnium andrewsianum
ol (Steere) Kop.
’ Schistidium agassizii
Sull. .and Lesq.
S:hiltidim Ecarg

. : . smagsinten t.- rup (Zett.) Nyh.

Scorpidiun turgescens
g (T. Jens) Loeske
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. Timmia bavarica Hessl
Timmia norvegica Zett.
“Timmi

Tomenthypnum
" (Hedw.) Loe:
Tortel:
Crundw. and Nyh. .

“Tortella'fragilis (Drumm.) Limpr.

‘Tortula mucronifolia Schwaegr.
orvegica (Web.)
Iahlenb. ex Limpr.
Tortula ruralis (Hedw.)
Gaert., er and Scherb.
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Lichens t )

Alectoria pigricans Gci)lyl. 3 8w o s bl s ®ad 5
chroleuca (Hoffm.) . . L

: ngnru chalybeiforns (L.) ° . : "
- Brodo & Hawkew. i s feowow oo ow o ow oo E o L
Buellia elegans Poelt £ ¢ v w w ow % s wew & e e i o F ) -
Buellia epigea (Pers.)-Tuck. < v e owme oo v o # Fow w4
- Buellia papillata (Somm.) Tuck. . I o 3 s VR wok ow m
- Caloplaca cirrochroa (Ach. ) : % *
<7 Th.Fr. . - N T L IR "
' Caloplaca ln:n j\mg-mnin (Vahl) N
Th.

ovT
58

Caloplaca lculi:idiom (Vahl)
Lyng: %

culbgllcn tiroliensis- Zahlbr. = 3 2
Candelariella terrigena Ras L R R L R
© Cetraria mivalis (L.) Ach. : Lz @ st omow o & : owow ow 4
Cladonia coccifera (L.) Willd. )
-Cladonia ecmocyna (Ach.) Nyl.




N

Cladonia’ pyxidata (L.) Hoffam.
a (Schreb.)
x (Hook.) Nyl.
(Hook.) Tuck.

2 (Hoffm.) Ras.

D_lrghlodilr.nl decussatus (Vill.)
Schol.

Peltigera canina (L.) Willd.

Peltigera lsucophlebia (Nyl.)
Gyeln.

Pertusaria coriacea (Th. Fr.)
Ta. Fr. . '
Pertusaria dactylina -(Ach.) Nyl.
-Physconia muscigena (Ach.) Pgglt
Protobli ia Tupestris (Scop )

Stein. -
Pseudephebe ninnlcull (Ny1. )
= Brodo & Hawksw.

-
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APPENDIX C
Annotations for selected species.
v

Mos(e’s

Amb&[slegmm serpens (Hedw) B.S.G. 997. This weed species, reported from
every other part of Canada, is reported here for the first time from, the .
Arctic Archipelago. It has probably been overlooked, due its small size.It
was, found growing with Gymnostomum recurvirostrum, Brachythecium
turgidum, and Myurella julacea amidst clumps of Melandrium apetalum in a
creek on a south-facing raised sand beach.

Bryum aeneum.Blytt ex B.S.G. 1 76-28-5B, 80-033. Mitten's (1878) report%‘f this
species, from the winter quarters of H.M.S. “Discovery"" (Discovery Harbour,
northern Ellesmere Island) was questioned by Brassard (1971), but the
species was subsequently found on'the Carey Islands (Brassard and Blake
1978). It was reported by Kuc (1970a) from Meighen Island. -At Cape
Herschel it was found on wet cliffs and rocks U

Bryum tortifolium Funck ex Brid. = 79-31-13. Bryhn (1906-1907) reported "this
species [as B. cxcloghxllum (Schwaegr.) BS.G.] from four localities in the
Hayes Sound region. Brassard (1971) questioned the record, suggesting that
the plants were probably B. cryophilum. The plant at Cape Herschel grew.
on the banks of a creek which drains a fennish moss meadow.

Bryum turbinatum (Hedw.) Turn. 1007. This was reported by Steere (1847) from
. Igloolik, Pangnirtung, and Southampton Island, in the Low ‘Arctic. At Cape
- Herschel it grew on wet seepy gravel.

Calliergon cor olmm (Hedw.) Kindb. 70—30—6 79-32-3. Brassard (1971) listed
this species as present in the southwestern portion of the Queen Elizabeth
Islands. Both specimens at Cape Herschel were collected from moss

«  meadows with subsurface runoff.

Gratoneuron commutatum (Hedw.) Roth. 79-32-2B. Not listed as occurring in the”
Arctic Archipelago by Ireland et al. (1980), this species was collected by Kue
(1973b) in uplands at Purchase Bay'on Melville Island. At Cape Herschel it
was found in a fen-like moss meadow mlxed with Cinclidium arcticum and -
Meesia triquetra.

\

Dicranum angustum Lindb. 80-185. This species was reported from the southwest
Queen Elizabeth Islands, by Brassard (1071), as D. laevidens, and from
Devon Island by Vitt (1975). At Cape Herschel it was found on the tops and

~sides of frost hummocks, dominated by Poa glauca, Luzula’ conlusa, and

Potentilla hyp®retica.




144 -

Hygrohypnum alpestre (Hedw.) Loeske 79-33-5B Steere (Schuster et al. -1959)
reported this species from northern Ellesmere Island, but the record was
questioned by Brassard (1971). Kuc (1969) found it on Axel Heiberg Island.
The only other known locality in the Arctic Archipelago_is southern Baffin
Island (Brassard, Fife and Webber 1679.)

Hypnum recurvatum (Lindb. and H. Arnell) Kindb. 80-017. Steere (1047)
reported this species from Craig Harbour.

Kiaeria glacialis (Berggr.) Hag. 79-5-11, 80-163. This species has been collectegl on
southern Baffin Island, snd is wuiespread in Greenland (Brassard et al
- = 1079). - }
e
Orthotrichum pylaisii Brid.. 80-242. In. the. Arctic Archipelago this spec
known from Baffin Island (Vitt (Vitt 1973), and-from Truelove Lowland on Devon
Island (Vitt 1975). ‘At Cape Herschel it was found on a dry granite ledge.

Plagiomnium ellipticum (Brid.) Kop. 953, 982, 1031, 79-22.7. Ireland et al.
(1980) indicate literature reports only, for this species in the Arctic
Archipelago. It appears, however to be quite widespread, reported under
the synonym Mnium rugicum Laur. from both northern and southern Baffin
Island’ (Brassard et al. 1979), and from Melville ‘Island (Kue 1973b).
Koponen (1971) reported it from the Fosheim Peninsula on Ellesmere Island,
from Cornwallis Island, from Lake Harbour on Baffin Island and from
Southampton Island. Vitt (1975) reports it as an uncommon element of wet
meadows and shores on Devon lsland The plants at Cape Herschel grew
mostly in seepy situations.

and cliffs. .’Aecording to Ireland et al. (1980), it has been reported in the
literature from the Arctic A:chlpelago It is common throughoub Labrador
(Brassard and Weber l078)

¥ Rhizomnium andrewsianum (Steere) Kop. 953. Kuc (1970a, 1973b) reporled this
species from Fitzwilliam Owen Islnnd and from Melville Island: Koponen
(1977) mapped it as also present on Cornwallis Island, on northern and
southern Baffin Island. At Cape Herschel it grew with Pla¥iomnium
ellipticum and-Arnelia fennica in a small patch of sedgﬂnoss meadow.

Svhlshdmm agassizii Sull and Lesq. 80-861B In the Canadian Arctic 'this species
has “been' reported from Melville Island (Kuc 1973b), from southern Baffin

* ..Island (Brassard et al. 1979), and from northern Labrador (Brassard .and - .

lW‘eb'er 1078.) The northernmost record in Greenland is from Disko Island
(Bremer 1980.) At Cape Herschel it grew on rocks in a creek-at the bottom

is-




of a deep south-facing valley.

Lichens
Buellia elegans Poelt 798. This species was.recently separated by Poelt (Poelt and

Sulzer 1974) from the B. epigaea species group. Thomson (1982) suggests

. that all B. epigaea previously reported for North America js in fact

B. el legnns, and that his published map for B. epigaea (Thomson 1972) is in

. Tact that of the North American range of B. el Iegans Schuster's-collection of

B. epigea from Alert (Schuster et al. 1050) is the- only other record from
Ellesmere Island.

Calbglaca jungernianniae (Vabl) Th. Fr. 70:5-11. The last reports of this speciei

occurring on Ellesmere Island -were by’ Fries (1879) who reported: it from
Cape Union, Floeberg Beach, Discovery Bay, and Cape Sabine. Barrett and
Thomson (1975) found it on Devon Island. .

Candelane]la terrigena Ras 857. This species has been reported from Devon

Island (Barrett and Thomson 1975), from Axel Heiberg Island (Thomson and
‘Scotter 1985) and from Somerset Island (McCartney 1978).

Cladonia ecmocyna (Ach.) Ny]. 80-297. Thomson (1984) ‘shows_this species on.
s-Axel Heiberg Island and Eglington Island. Previous collections of this plant
* from the Canadian eastern Arctic.appear.to be from south of the Arctic

Archipelago. It has been reported from Leonard Island, Hobewan Sound;
and: from Christopher (Shell) Lake (Evans 1952); from many localities in
Labrador (Lynge 1047), and from Churchill Manitoba (Thomson 1953).
Hansen (1962, 1971) reported .it as being common especially in oceanic
regions of . central west and southwest Greenland, although almost absent
from more continental regions. !

2 i ] :
_Peltigeta leucophebia (Nyl.) Gyeln. 804, 805, 860. This species is considered by *

some (Thomson :1979) to be a variety of Peltigera apthosa. Lynge (1937)
considered it & good species and called it ‘‘the commonest Pelt. apthosa in
the .Arctic.”* While having lumped much of Polunin’s material into P

- apthosa before returning’it Lynge (1947) suspected that. both; it and the

material collected: by Lennert and Greely from Grinnell Land was actually
P. leucophlebia. The P.leucophlebia he determined from Polunin’s Baffin.
mateml was later redetermined by Thomson as P. spthosa var. yariolosa
(Hale 1954). Thomson (1984) shows it present at Alert and. at Dundas
Hnrbour. 3

P\og toblastenia rupestris (Seop) Stein. 79—17~31 Prevmusly reported from Grant

“Land (Fries 1879) and from Devon Tsland (E (Bnrrett and Thomson lﬂ'lﬁ)

Stereocgulon botryosum Ach. gg:_A Frey 813, 817, Thls species was reported from '

H
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Ellesmere Island by Fries (1879) from Alexandra Haven, as Steredeaulon
evolutum b. fastigiatum. Thomson (1984) shows it in'the Yelverton Bay
region of northwest Ellesmere Island. It is also known from Devon Island -
(Barrett and Thomson 1975), and from western and southwestern Greenland
_ _ (Hansen 1962, Brodo and Alstrup 1981).

Umbsilicaria torrefacta (Lightf.) Schrad. 79-13-19. Apparently common
. throughout Greenland except in the central west and sothwestern regions
" - (Hansen 1962), this species has been reported from Dundas (Hansen 1980)
. and from Disko (Lynge 1937, Brodo and Alstrup 1981). The only reccrd for
R Ellesmere Island appears to be Fries recofd from Alexandra Haven (
: 1947). - Thomson (1984) shows it. present at Truelove Lowlxm K
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Appendix D

Site indices
derived from direct gradient analysis.

Site Me

L - Lichen outcrop —  ° .
76 . 200.0 266.7 266.

7
178 - 200.0 300.0 100.0 b
77 - 300.0 100.0 100.0
. ©100.0 300.0 300.0
79 - 276.0 . 268.7 . 376.0
80" ’ 250.0 260.0 360.0
B1 - Moss Barrens
0 300.0 300.0 366.7
53 200.0 300.0 300.0
. 54 350.0 333.3 300.0
6 ' 300.0 - 300.0 500.0
B2 - Cushion Plant Barrens p—
(a) 58 . 237.5 228.6 314.3
59 2 176.0 140.0 228.8
5 63 242.9 1750 260.0
2 85 200.0 * . 180.0 — 267.1
71 200.0 237.0 2717.8
. ) 61 246.2 244.4 336.4
62 223.1 200.0 222.2
64 263.6 216.7 314.3
.69 318.7' 280.0, 390.9
73 314.4 268.3. 407.7
B3 - Dwarf Shrub Barrens .
271.4 300.0 340.0
'5(1 246.5 287.5 3126
o . 236.3 276.0 300.0
67 240.0 300.0 201.8
3 433.3

72 300.0 283.
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T1 - Graminoid - Cushion Plant Tundra

292.3 326.
46 263.3 \) 307.
49 267.1 276.
T2 - Dwarf Tundra
37~ 315.4 307
38 350.0 326
39 290.0 260
~ 40 305.6 282.
41 300.0 288
43 366.6 314,
45 367.1 308.
H - Heath
28 . 2529 233.
29 241.7 266.
30 233.3 285
31 236.0 277.
32 261.1 291.
33 226.3 263
34 238.5 290.
35 240.0 325.
C - Sedge Meadow
12 455.6 300.
13 373.3 285
14 5 400.0 300.
16 440.0 313.
18 350.0 320
17 425.0 328
E - Cottongrass Meadow
5 442.9 336
6 483.8 363
7 388.9 360
8 386.7 337
9 389.5 343
10 480.0 366
1 313.3 337
18 376.5 306

coaNwmo~Nw wwomsoON

Nowo~wo

7

© N

370.
371.
204.

430.

450

400.

418
381
462
441

266.

245
273
228
206
229
261

300.

500.

408

600.
600.

388
480

452.
469.
600.

426

400.
500,

340
425

ocwoo~o cosrmo®0 O~ Noomoo®

cooowown®

o




N - Eutrophic Mesdow
26
27

§ - Steppe
19

381.
376

276.
261.
231.

238

260.
283.

241

400.
466.
460.

Nwooamo

o
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327.
316.

267.
‘244,
207.
200.
277.
260.
244.

366.
333.
360.

Nw

pOo®mONR®

ow=

460.
391.

331

2650.
241.
245.
290.
320.
¢ 266.

600.
460.
500

coomboa
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