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American distribution stating that this species is found "at high
latitudes or in mountainous regions in shaded situations, in cliff
crevices, on rocky banks, bases of trees, and decaying wood."

Aulacomnium androgynum (Fig. 34), Buxbaumia aphylla, and

Ditrichum lineare are most common in eastern Newfoundland and disjunctive

at Bonne Bay. Their distributions are difficult to interpret but for
D. lineare at least, may reflect lack of collecting.

The North American distribution of some mosses in the Bonne Bay flora

with special reference to evidence for botanical refugia.

Mosses generally exhibit the same distribution patterns as
vascular plants (Steere 1965; Crum 1966, 1972). Nine floristic elements
based on generalized distribution patterns are recognized here (based in
part on Schofield 1969, 1972, 1980; Schofield and Crum 1972; Crum 1976).
The pattern to which each species occurring at Bonne Bay belongs is
included in Appendix B. Table 5 lists the phytogeographic patterns and
gives the numbers of species from Bonne Bay assigned to each.

The majority (about 757%) of mosses are widespread cosmopolitan
or circumboreal/circumpolar species.

Mosses with disjunct distribution patterns (2a, 3a, 3b, 3c, 4b)
comprise 21.5% of the flora. Thirty nine mosses occurring at Bonne Bay
belong to a group which, in North America, show a bicentric distribution,
with one centre in the Western Cordillera and another in northeastern

North America. These species are listed below:
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habitat of Oligotrichum hercynicum on Gros Morne

e 27), taken from the top of the "Gully" looking
‘hward. 0. hercynicum was found on soil between
‘tzite boulders which, in this photo, are still

‘lain by snow (Photo by G.R. Brassard, May, 1973).






Figure 43.
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Wisconsinan ice limits at Bomnne Bay (modified from Grant
1977a). Stippled areas are land surfaces possibly not
glaciated since the last interglacial. Areas surrounded

by fence lines are surfaces probably not glaciated since
early or middle Wisconsinan time. Dots are known Bonne Bay

localities for Oligotrichum hercynicum; star is known

Bonne Bay locality for Arctoa fulvella.
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to the elimination of their habitat by climatic change and/or invasion
of sites by other plants".

The Newfoundland populations of Oligotrichum hercynicum are

sterile and this species is commonly without sporophytes elsewhere
(Schofield 1976; Schofield and Crum 1972).

Arctoa fulvella (Fig. 35). 1In North America, Arctoa fulvella

is frequent throughout the Western Cordillera, but in the east, there
are known stations only in New England (Schofield 1972), Gaspé, southern
Labrador, and Newfoundland.

Arctoa fulvella is an arctic-—alpine species of late snowbed

areas (Schofield 1976). At Bonne Bay it grew on soil among mafic
boulders at about 450 metres altitude. A. fulvella is generally
considered an acidophile (Grout 1937; Nyholm 1954).

In the study area, Arctoa fulvella, and Oligotrichum

hercynicum are both frequent in late-snowbed areas, a habitat which
undoubtedly would have been common during glaciation. In addition,
both mosses were found on sites possibly unglaciated during all of the

Wisconsinan Glaciation (Fig. 43). Grimmia hartmanii var. anomala also

occurred on a similarly aged land surface, and Campylopus atrovirens

grew on mountain tops which also escaped late Wisconsinan ice.

Grimmia hartmanii. Grimmia hartmanii is rare in eastern

North America, where it occurs in Michigan (Steere 1937, 1938), Ontario
(Ireland and Cain 1975), and in Nova Scotia and Newfoundland.

The distribution of Grimmia hartmanii is similar to the
distribution of many of the Rocky Mountaiq/Culf of St. Lawrence
disjunct vascular plants which have intermediate stations near the

Great Lakes (Butters and Abbe 1953, Soper and Maycock 1963). Unlike
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these, which are calciphilic (see Soper and Maycock 1963), G. hartmanii
is an acidophile (Vitikainen 1969).
Of the Bonne Bay mosses which might have survived the

glaciation in Newfoundland refugia, only Grimmia hartmanii is presently

known from intermediate localities in the Great Lakes region and may
have migrated eastwards from the Cordillera along a tundra corridor
such as proposed by Marie—-Victorin (1938). It is, however, possible
that G. hartmanii survived the Wisconsinan Glaciation in the Driftless
Area in the north-central United States, such as was proposed by

Schuster (1958) to explain the disjunct distribution of some hepatics.

The presence at Bonne Bay of Arctoa fulvella, Campylopus

atrovirens, Encalypta longicolla, Entodon concinnus, Grimmia hartmanni,

Oligotrichum hercynicum, and Pseudoleskeella catenulata (species with

different edaphic ecologies and dispersal potentials) is best explained
by their having survived glaciation at or near the sites where they
occur today. Glacial geological studies have recently provided
supporting evidence for such refugia in the study area (Grant 1969,
1977a), and have revived the concept of unglaciated areas in many
critical sectors of the Gulf of St. Lawrence (Brookes 1977; Grant 1977b).
However, further bryological exploration is required to establish the
precise distributions and edaphic ecologies of the rare disjunct
bryophytes in eastern North America before one can make conclusive
statements about bryological evidence for glacial refugia in the Gulf

of St. Lawrence region.
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APPENDIX A

This appendix lists the collecting localities within the Bonne
Bay area.

The following abbreviations are used for the lithophysio-
graphic regions: AH, Acidic Highlands; CH, Calcareous Highlands; CP,
Coastal Plain; MH, Mafic Highlands; UH, Ultramafic Highlands.

The following abbreviations are used for the habitats: b,
barrens; ce, coastal exposure; fw, freshwater habitat; fo, forest

habitat; p, peatlands.

Lithophysio-
Site Locality graphic Habitat Coordinates
number region type
1 Unnamed MH ce 49033'N,57057'W
2 Unnamed MH fur 49°33'N,57%57'w
3 Norris Cove CH fw 49030'N,57050'W
4 Shag Cliff CH ce 49°31'N,57°51'w
5 Serpentine Tableland UH p 49°27'N,57°59'w
6 Serpentine Tableland UH b 49°27'N,57°58'W
7 Serpentine Tableland UH fw 49026'N,57057'w
8 Unnamed MH fo 49°31'N,57°55'wW
9 Unnamed MH fw 49°31°N,57 55'W
10 Berry Hill CP fo 49°37'N,57°55'w
11 Unnamed CcP p 49°34'N,57%54 "W
12 Green Point CP ce 49°41'N,57°58'W
13 Bakers Brook CP ) 49039'N,57057'W
14 Unnamed CP P 49°37'N,57°%55'wW

15 Lobster Cove Head CcP fo 49037'N,57057'w
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Lithophysio-
Site Locality graphic Habitat Coordinates
number region type
16 Lobster Cove Head CP ce 49036'N,57057'W
17 Unnamed CH fo 49°34'N,57°54'W
18 Bakers Brook cP fo 49°38'N,57°53'w
19 Lookout Hills MH fu 49°31'N,57%57'w
20 Centennial Peak MH b 49°32'N,57%57'w
21 Lookout Hills MH p 49°31'N,57°56'w
22 Little Lookout MH b 49°31'N,57°56'w
23 Tuckers Head CH ce 49028'N,57046'W
24 Barters Brook CH fw 49°26'N,57°47'W
25 Unnamed MH fo 49°30'N,58°%01'w
26 Winterhouse Brook CH fw 49°29'N,57°56'w
27 Gros Morne mountain AH b 49°35'N,57%7'w
28 Gros Morne Mountain AH b 49036'N,57047'w
29 Crow Gulch Brook CH fw 49°33'N,57°%49'w
30 Bakers Brook Falls CP fw 49°38'N,57°54'w
31 Unnamed CH fu 49°23'N,57"48'W
32 Unnamed MH fur 49°29'N,58°04 W
33 Unnamed MH o) 49028'N,58003'W
34 Unnamed MH i 49°28'N,58°03'w
35 Unnamed MH b 49°28'N,58°%02'w
36 Unnamed CH fo 49°29'N,57%49'w
37 Unnamed CH ce 49°29'N,57°49'w
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Lithophysio-
Site Locality graphic Habitat Coordinates
number region type

38 Unnamed MH £ 49°31'N,57°57'W
39 Southeast Hills AH fu 49°26'N,57°38'w
40 Southeast Hills AH p 49°26'N,57°38'W
41 Southeast Brook AH fu 49°28'N,57°40'w
49 Unnamed MH fu 49°28'N,58°03'w
50 Unnamed MH b 49°28'N,58°02'w
51 Unnamed CcH fu 49°27'N,57%53'w
52 Green Gardens MH ce 4903O'N,58006'W
53 Unnamed MH fo 49°30'N,58°05'W
54 Unnamed MH fo 49030'N,58004'W
55 Crow Cliff AH b 49°35'N,57°%46'w
56 Crow Cliff AH fo 49°35'N,57%46'W
57 Crow Cliff AH p 49°35'N,57°%46'wW
58 Unnamed CH fw 49031'N,57051'W
59 South Head CH ce 49028'N,57O44'W
60 Southeast Hills AH b 49°28'N,57°36'wW
61 Trout River Pond CH fo 49°22'N,57758'W
NOTE: Sites 42-48 (inclusive) were outside of the study area.
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APPENDIX B

In this appendix is included detailed ecological and distri-
butional information of all species found in this study.

The lithophysiographic regions and the habitat collected on
them are listed at the top of the page. Numbers in the columns under
the habitat types is the number of sites from which a species was
collected from that habitat type. Total number of sites from which a
species was recorded is included under the column headed "no. of sites
presence recorded".

The five columns starting from the one headed '"Coastal Plain"
list the presence or absence of a species from a lithophysiographic
region, based on all specimens collected or seen in the herbarium at
NFLD. A "+" indicates presence of that species on a lithophysiographic
region.

The legend for the Newfoundland distribution types are:

d, disjunct; m, maritime; n, northern; nw, northwestern; s, southern;
w, widespread; u, unknown.

The legend for the world bryogeographic patterns are: 1,
Cosmopolitan; 2, Circumpolar/Circumboreal; 2a, Circumpolar/Circumboreal
Disjunct; 3, Amphiatlantic; 3a, Europe/North America; 3b Europe/E.
North America/W. North America; 3c, Europe/E. North America; 4, North
American Endemics; 4a, Transcontinental; 4b, E. North America/W. North

America; 4c, E. North America; ?, unknown; +, mainly this distribution,

but has outliers.












Coastal Plain

~ Freshwater

w~ Coastal exposure
w Peatlands

w Ferested areas

no. of sites i1nvestigated
Species

Orthotrichum speciosum Nees ex
Sturm.
Orthotrichum stellatum Braid.
Paraleucobryum longifolium (Hedw.)
Loeske
Philonotis fontana (Heaw.) Brid. 11
Plagiobryum zierii (Hedw_.) Lindb. 1
Plagiomnium ciliare (K. MUll.) Kop.
Plagiomnium cuspidatum (Hedw.) Kop.
Plagiomnium medium (B.S.G.) Kop.
Plagiopus ocederiana (Sw.) Limpr. 1
Plagiothecium cavifolium (Brid.)
Iwats.
Plagiothecium denticulatum (Hedw.)
B.S.G.
Plagiothecium laetum B.S.G.
Plagiothecium latebricola B.S.G.
Platydictya jungermanniocides (Brid.)
Crum 1 1
Pleurozium schreberi (Brid.) Mitt.
Pogonatum dentatum (Brid.) Brid.
Pogonatum urnigerum (Hedw.)
P.-Beauv. 1
Pohlia bulbifera (Warnst.) Warnst. 1
Pohlia cruda (Hedw.) Lindb.
Pohlia nutans (Hedw.) Lindb.
Polytrichastrum alpinum (Hedw.)
G.L. Smath 1
Polytrichastrum formosum (Hedw.)
G.L. Smith 1
Polytrichastrum longisetum (Brid.)
G.L. Smith
Polytrichastrum pallidisetum
(Funck) G.L. Smith
Polytrichum commune Hedw.
Polytrichum juniperinum Hedw.
Polytrichum piliferum Hedw.
Polytrichum strictum Brid. 1
Pseudoleskea patens (Lindb.) Kindb.
Pseudoleskea radicosa {(Mitt.]
Macoun & Kindb.
Pseudoleskeella catenulata (Brid. ex
Schrad.) Kindb.
Pseudoleskeella tectorum (Funck ex
Brid.) Kindb. ex Broth. 1
Pterigynandrum filiforme Hedw.
Ptilium crista-castrensis (Hedw.)

N

De Not. 1

Pylaisiella polyantha (Hedw.) Grout.
Fylaisiella selwynii (Xindb.) Crum,
Steere and Anderson
Rhabdowelsia crispata (With.) Lindb. 1
Racomitrium aciculare (Hedw.) Brid.
Racomitrium canescens (Hedw.) Brid.
Racomitrium fasciculare (Ledw.) Brid.
Racomitrium heterostichum (Hedw.)
Brid.
Racomitrium lanuginosum (Hedw.)
Brid. 1
Racomitrium microcarpon (Hedw.)
Brid.
Rhizomniur magrnifolium (Horik.) Kop.
Rhizomnium punctatum (Hedw.) Kop.
ssp. chlorophyllosum {(Kindb.) Kop. 1 1
Rhynchostegiella compacta (C. Muell.)loeske
Phytidiadelphus loreus (Hedw.)
Warnst.
Rhytidiadelphus squarrcsus (Hedw.)
warnst.
Fhytidiadelphus subpinrnatus (Lindbl)
Xop.
Rhytidiadelphus trigquetrus (Hedw.
warnst.
Fhytidium rugosum (Hedw.) Xindb.

~ Freshwater
& Barrens

~

13

[NN)

Highlands - Acidic

w~ Peatlancs
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