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Fog and stones on Caribou Island.
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Abstract

Islands are biogeographically exceptional because of their isolation from populations on the mainland as well as the environmental 
influences of their surrounding waters.  While islands in large lakes and those in oceans share many similarities, they also show a number of 
fascinating differences in their biogeography and ecology.  Limited study has been devoted to lake island biology, leaving the degree of  
uniqueness of ocean and lake island biotas and many other questions to be answered.

A study of two groups of islands has been undertaken for this project; the Ushkanii Islands in Lake Baikal (Russia), and the Caribou 
Islands in Lake Superior (Canada).  The main islands of each of the two locations are of similar size and shape, and both are well covered 
with their regional variants of the circumboreal forest.  They differ in topography, geology, and pedology; in age and origin; in disturbance 
and human use history; and in distance from mainland.  They both represent the most remote islands in their respective lakes.  

Both islands have climates heavily modified by the lake waters.  Both groups have floræ smaller than comparable areas of the nearby  
mainland, and both include some disjunct species normally not found in their regions, generally explainable through some microclimatic  
anomaly.  Ushkanii Island has a higher incidence of arctoalpine plants, and is older and much closer to “source” areas of such plants, as well  
as possessing more suitable habitats.  Caribou Island has few arctoalpine plants, and is younger and farther removed from a suitable source  
area.  

The vegetational characteristics, physical geographies, and histories of the islands are considered in this study and related to their status 
as lake islands and insular habitats, and interpretation concerning the phytogeographical influences and development of the islands is pre-
sented.  Biogeographical and ecological conditions are compared, and ideas are proposed on how these may follow principles similar to 
other large lake islands.  Some ideas on conservation for the islands are also offered. 
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Aquilegia sibirica on southwest Bolshoi Ushkanii Island.
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Balsam firs under bright polarized sky, Caribou Island. 
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Introduction

A species once on an island may find conditions somewhat different from those in its usual mainland abode, yet not intolerable when  
other choice is unavailable; so from place to place among the islands we find numerous instances of the unexpected, and other cases  
which, though unusual, are strictly insular in character.

-Hatt, et al. (1948, 137)

The Study of Lake Islands

As vacation paradises,  as  private  retreats  or  hideouts,  and 
sometimes as inescapable prisons, islands have long attracted and 
stimulated the curiosity of the traveler and explorer.  Their isola-
tion and dissimilarity from the mainland, their unique landscape, 
and their unusual climate has shaped their value to human activ-
ity.  For many of these same reasons, the conditions on islands are 
optimal for uncommon communities of plants and animals - and, 
as  a  result,  of  great  interest  to  the  biogeographer.   Islands  are 
exclusive environments, like no other, for life of all kinds.  The 
unusual  endemic  plants  and  animals  of  New  Zealand  and  the 
Galapagos and Hawaiian Islands are famous examples (Carlquist 
1965).

Mac Arthur and Wilson's The Theory of Island Biogeography 
(1967) focused attention on the study of island biogeography and 
island population ecology three decades ago.  They presented evi-
dence and theory, gained from their own research and that of oth-
ers,  for  the  rules  of  insular  populations  and  their  formation, 
demographics,  and  evolution.   Subsequent  island  biogeography 
studies, building on, refining, and modifying the general theory of 
Mac Arthur  and Wilson,  have  added to  the  wealth of  data  on 
islands and other insular populations (Quammen 1996).  Compre-
hensive as subsequent study has been, it has not covered equally 
all of the many varieties of islands having distinctive biogeograph-
ical patterns.

Islands of lakes are interesting and enigmatic in their own 
right.  Their biogeographical conditions are distinct from oceanic 
islands, and their plant communities are no less biogeographically 
interesting than their animal communities.  The intriguing study 
of lake island biogeography, seldom studied and little known, is an 
especially unique area for further research.  The moose and wolves 
of Isle Royale and the caribou of the Slate Islands in Lake Superior 
have been long studied as examples of animal populations in isola-
tion from their “normal” habitats, supports, and perils, and there-
fore  interesting  in  their  population  ecology.   The  principles 
involved  in  lake  island  biogeography,  as  will  be  shown in  this 
study, are often different from those of oceanic islands, as are the 
resulting ecological conditions. 

Perhaps  most  biogeographically  unique  are  the  islands  of 
very large lakes of the temperate areas, where the interactions of 
air over land and water are most influential on local climate.  Here 
the changing temperatures of the seasons are moderated by the 

thermal lag and physical properties of the water to produce a lim-
noclimate,  which is neither oceanic nor completely continental. 
As a result, microclimatic conditions on such islands often mimic 
the climates of other regions, such as those of more northern or 
southern areas.   These climatic conditions are often sufficiently 
different from mainland areas away from the lakes to host plants 
that  are  ordinarily  not  found  in  the  region  (Given  and  Soper 
1981).  In addition, the islands of even the world’s largest lakes are 
isolated  by  relatively  short  distances  of  water,  which  present  a 
more “porous” barrier than remote islands of oceans.  This “inter-
mediate isolation” of islands of large lakes bears closer attention. 
What  is  the  biogeographical  significance  of  having a  mainland 
much closer—often connected by ice during winter—than that of 
oceanic islands?  

The limnoclimatic and isolation conditions are among the 
most  deterministic  elements  of  large  lake  island  biogeography 
(Ладейщиков 1982, Hazlett 1988).  Islands in large lakes do share 
some properties,  albeit  modified,  with those of  oceanic islands. 
Examples are fewer taxa per area and higher rates of endemism 
than on the mainland, and unique ecological contexts related to 
isolation and limited genetic diversity.  Limited studies have been 
made on the subject of islands in large lakes.  Previous reports,  
though often excellent,  are  frequently obscured in various pub-
lished and unpublished formats, and usually focus on only a small 
area, while seldom noting their differences and similarities with 
those of other areas.  It is also significant that much of the work 
relates to Lake Baikal, and is available only in difficult to access 
Russian  language  sources.   There  are  also  far  fewer  large  lake 
islands than there are oceanic islands, and they are, like oceanic 
islands, as endangered as they are rare.  These lake island habitats 
deserve serious study as natural laboratories of population ecology 
and isolation, while there are still many that are relatively undis-
turbed.

Many large lake islands are now experiencing unprecedented 
threats from commercial, residential, industrial, and recreational 
uses.  In the Great Lakes, some of the most distinctive and unique 
island habitats are endangered, or even lost (Nature Conservancy 
Great Lakes Program 1994).  On Beaver Island, Lake Michigan (as 
on many other shoreline areas of the Great Lakes) lakeshore con-
struction threatens much of the natural shoreline.  On Isle Royale 
National Park, Lake Superior, increasing numbers of recreational 
users  are  beginning  to  stress  the  island's  capacity,  and  at  Lake 
Baikal, an increasingly mobile and affluent upper class places new 
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demands  on that  lake's  resources—including the few islands  in 
Baikal.  It is important that, before these lake island habitats are 
irreversibly altered, we learn about their history, their ecology, and 
their perils.  It is only with this knowledge that we will be able to 
make intelligent and effective decisions for their stewardship or, in 
absence of their conservation, know what we have lost.

There  are  two  particular  isolated  lake  island  groups,  on 
opposite sides of the world, which are worthy of further study and 
which will be introduced here.  The first group is on Lake Baikal, 
the second on Lake Superior.  Lake Baikal is the largest volume of 
freshwater in the world, containing an impressive 23,000 km3 of 
water—an estimated  20% of  the  total  volume  of  freshwater  on 
earth, and its surface area, though not the largest in the world, is 
still quite large at 31,500 km2, and the lake has a shoreline 2,000 
miles long.  Lake Superior contains a bit more than half of the vol-
ume of Baikal, at 12,200 km3 (10% of the world’s freshwater), but 
its area, 82,300 km2, is over twice Baikal’s, and is the largest lake, 
by area, in the world, with a shoreline length of over 4,700 km. 
The drainage basins of Baikal and Superior are different as well; 
Baikal  drains 560,000 km2,  while  Superior  drains just  less  than 
124,000 km2.  As with their parent lakes, the islands that are exam-
ined in this study—the Ushkanii Islands on Baikal and the Cari-
bou  Islands  on  Superior—have  contrasting  and  complimentary 
superlatives, as will be shown.

Problem Statement

Because of limited previous study of the phytogeography of 
islands in large lakes, some interesting questions remain to be clar-
ified.  This study investigates several:

1.  What  are  the  phytogeographical  conditions  of  the 
Ushkanii and Caribou Islands?

2. How phytogeographically similar and different are they?

3.  How  do  the  similarities  and  differences  relate  to  and 
express  geographic  variables  such  as  climate,  nearby 
mainland  vegetation,  topography,  soils,  geology,  and 
human activities?

4. Do they show recurring patterns of phytogeography?

5.  Are observations made on the Ushkaniis  and Caribous 
applicable to other islands in large temperate lakes?

6. How might scientific knowledge of the islands be used to 
better manage and protect the natural features of these 
and other lake islands?

Purpose and Objectives of this Study

As Sherwin Carlquist  stated in the introduction to  Island  
Biology

At a time when insular biotas are, in many respects, 
little known beyond the floristic and faunistic level, 

yet when a number of these same biotas are endan-
gered, apology is not necessary for presentation of 
materials that could be called “natural history”.  The 
material in this book will not reveal how much is 
known  but  how  many  very  interesting  questions 
remain to be asked and answered, largely by field 
studies. (Carlquist 1974, vii)

I am also of this opinion, and this study might also be called 
a natural history of two lake island archipelagoes in their setting. 
The phytogeography of two small lake island groups are examined, 
similar as well as different phenomena at each are identified, and 
this information is interpreted as expressions of the islands' condi-
tions.   The  study  integrates  phytogeographical  studies  of  the 
islands with other available  ecological  and conservation data to 
provide a framework for further botanical study and conservation 
management of the unique botanical features of the Caribou and 
Ushkanii Islands, and may be applicable to other large lake islands.

This study focuses on the presence, distribution, and absence 
of certain indicator plants and the distribution of plant communi-
ties on the islands.  Indicator plants in this study include those that 
have  unusual  environmental  requirements  that  are  met  on  the 
islands.  Many plants of the islands in this study are likely depen-
dent on limnoclimate.  These plants, by their distribution on the 
islands, give important clues to the phytogeographical history and 
present  conditions.   Examples  include  arctoalpine,  steppe,  and 
other disjunct plants.  Other examples are the semi endemic forms 
on the Ushkanii Islands, and species of plants that are particularly 
well suited to dispersal to islands, such as the steppe grasses at the 
Ushkanii Islands.

The floræ and phytogeographies of the islands are examined 
in  detail,  and attention is  drawn to  some of  the  common and 
uncommon floristic conditions, their distributions, and how they 
relate to the other physical features.  The vascular floræ have been 
more studied at the islands, and are therefore addressed more than 
the  nonvascular,  though  occasional  mention  is  made  of 
bryophytes and lichens when information is available and they are 
important  to  the  vegetation  communities  (although  unless 
expressly stated, “flora” in this thesis refers to vascular flora).  The 
study directs greater attention to the main islands of each group 
(Bolshoi Ushkanii Island and Caribou Island) than to the outlying 
islands (Tonkii,  Kruglii,  Dolgii,  Lighthouse,  and Gull),  as  more 
information is available for the main islands than the smaller.  The 
outlying islands,  however,  are  considered integral  parts  of  their 
associated archipelagoes, and relevant information is incorporated 
throughout  the  thesis.   Physical  and  human  geography  of  the 
islands is examined, and related to their influence on the phyto-
geography and natural environment of the islands.  Interpretation 
is offered for the relationship between the floræ and phytogeogra-
phy, their physical environment and history, and the islands’ isola-
tion.  Examples from other islands are incorporated, when appro-
priate, to illustrate similar patterns of lake island biogeography.
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Likewise, the composition and location of communities can 
give insight into the conditions present on the islands, which gov-
ern the distribution of plants and communities there (Weaver and 
Clements  1938).   For  example,  the steppe  communities  on the 
Ushkanii Islands are very definitely affected by their large amount 
of insolation during the growing season, and the resultant high 
temperatures and evapotranspiration (Выхристюк 1980, Иванова 
1969).  On Caribou Island, the areas of deciduous forest may be 
related to the high winds during the fall and winter in the area, as 
well as the characteristics of the soil and hydrology of the site.

A comparison of the Ushkanii and Caribou Islands with each 
other is given, the phytogeography and flora of the islands is com-
pared with that of other areas of their respective lakes and regions, 
and the floræ of the Caribou and Ushkanii Islands is compared to 
that of other lake islands.  Based on the phytogeographic charac-
teristics of the islands and comparison with other areas, patterns 
of plant distributions according to limnoclimate and other aspects 
of island biogeography are interpreted.

The result is an account of two large lake island groups that, 
although separated  by  great  distance  and  history,  share  similar 
problems in their  climatic,  phytogeographical,  and conservation 
settings.  It is demonstrated that lake island phytogeography has 
unique  attributes  which  set  it  apart  from  “standard”  (oceanic) 
island phytogeography, and that it is worthy of further research. 
Finally, several ideas for future management are related to prob-
lems of the study sites, in response to their current and historical 
situations.

This  study  is  not  intended  as  the  most  comprehensive 
account of the floræ of the islands in the study.  Although I add 
several new plant records and detail on other features of the land-
scapes and revise  phytogeographical  information of  the islands, 
the more comprehensive accounts of the floræ in the literature are 
relied upon often.  I attempt in this thesis to give as complete a 
description as practical to make a critical comparison between the 
islands and their phytogeographies.  It is not an exhaustive treatise 
on lake island biogeography, but rather a brief, empirical introduc-
tion.  It is not a comparison of identical ecosystems, but of ecosys-
tems with similar “controls”, and therefore subject to some arbi-
trary categorizations when comparisons are made.  It is not strictly 
a test of the theories of island biogeography, though some of the 
information given may prove to support it.  The reader is referred 
to the literature cited in this thesis for references to more compre-
hensive coverage of the above topics, where excellent sources may 
be found.  I hope primarily that this thesis will show that there is 
much more to be learned of the interesting topic of lake island 
biogeography.

Suitability of the Study Areas to this 
Project

Two separated island groups are examined in this study, and 
are described more fully later in this thesis.  Their locations are 
shown in figures 1 and 16 (Location Maps of the Ushkanii and 
Caribou Islands).   The first  group is  the Ushkanii  Islands,  also 
known as the Ushkanii Archipelago, which are situated near the 
center of Lake Baikal, and are approximately 10 kilometers west of 
the  east-central  shoreline.   The  second  group  is  the  Caribou 
Islands, which are situated near the east-center of Lake Superior, 
approximately 55 kilometers west of the shoreline.  Caribou Island 
and Ushkanii Island are remarkably similar in many aspects:

1.  Both island  groups  are  comprised of  a  small  (<7 km2) 
main island and several smaller islands, and are situated 
far from the mainland shore,  near the middle of their 
respective lakes.

2. Both archipelagoes represent the most remote land points 
in their lakes.

3. They are both shaped approximately as an oval (and thus 
compact); therefore, each island has distinct north, east, 
south, and west shorelines.

4.  The islands are largely  forested in a natural  state  (with 
exceptions which will be noted).

5. Both island groups are on lakes with well-developed limn-
oclimates; these are strongly expressed in the vegetation 
of their shorelines.

6.  Many floristic characteristics and patterns are similar to 
both island groups as well, notably the regional variant of 
the circumboreal forest characteristic of each region, and 
the phytogeographic influence of isolation.

In other respects, the island groups are quite dissimilar.  The 
large number of wetlands exclusive to Caribou Island, and steppe 
areas exclusive to the Ushkaniis are two of the most dramatic eco-
logical examples.  Other characteristics of the islands are likewise 
quite  different  from  one  another;  for  instance  the  topography, 
geology, soils, fauna, and disturbance history of the islands differ 
greatly.   Perhaps most serious to the conservation future of the 
islands  is  the  fact  that  the  two groups  have  had  very  different 
human histories,  values  and management  regimes.   Because  of 
these easily delineated contrasts, the islands are ideally suited to a 
comparative study.  
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The south shore of Bolshoi Ushkanii Island and the Barguzin Range.
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Literature and previous research

Introduction  

There are few previous studies strictly on the problem of lake 
island phytogeography.  As this is primarily a phytogeographical 
study, familiarity with that field is assumed, although the literature 
consulted in this thesis provide essential background.  The periph-
eral literature is excellent albeit scattered, and island biogeography, 
shoreline vegetation of the Great Lakes and Lake Baikal,  boreal 
ecology,  and  circumboreal  plant  geography  have  all  been  well 
studied.  Because this project has an interdisciplinary emphasis, 
literature  and  other  sources  have  been  consulted  from  various 
fields  to  better  document  and  understand  the  nature  of  the 
Ushkanii and Caribou Islands.  The sources cited here represent a 
necessarily abbreviated mention of some of  those I found most 
useful in this project, and they are likewise indispensable reference 
for further study.  In addition, this survey of previous studies sug-
gests which areas are less understood than others, and where the 
need for further investigations is implied.

Island Biogeography and Ecology 

General and Oceanic Island Biogeography

Island biogeography, the study of the plants and animals of 
islands and their distinctive problems of  immigration,  distribu-
tion, survival,  and extinction on islands, has developed steadily 
over  several  centuries  of  careful  observation  and  scientific 
research.   Darwin  (1839,  1859)  and  Wallace  (1892)  published 
famous 19th century studies on the Galapagos Islands and other 
remote islands.  They are a notable early landmark in the recogni-
tion and study of islands as unique biogeographical subjects, and 
were the first to bring knowledge of unusual island life forms to 
the attention of a mass audience.  Well over a century later,  The  
Theory of Island Biogeography by Mac Arthur and Wilson (1967) 
gave an attentive and comprehensive examination of island bio-
geography’s  population  and  demographic  problems,  along  with 
some quantitative models of the processes and factors involved. 
They  examined  the  positive  correlation  of  species  numbers  on 
islands with their size, age, and closeness to mainland and other 
factors governing their biocenoses.

As Quammen (1996) has shown, the study of island biogeog-
raphy increasingly became a key area for research following Mac 
Arthur and Wilson's book.  He made a simple survey, using the 
Science Citation Index, of the number of times that Mac Arthur 
and Wilson's 1963 article “An Equilibrium Theory of Insular Zoo-
geography”, and their 1967 book The Theory of Island Biogeogra-
phy were  referenced in  academic  monographs,  and found that, 
despite little reference to their 1963 article (until after their 1967 
monograph), and a slow start to their 1967 book, references rose 

to unprecedented numbers through the 1970s and beyond.  The  
Theory of Island Biogeography remains one of the most influential 
and oft-referenced books  in  ecology.   There  have  been a  great 
number of island biogeography studies stimulated by their work, 
and the field has progressed rapidly during the last 30 years.  Arti-
cles continue to appear regularly in journals, applying island bio-
geography theory and models to many timely areas of applied and 
theoretical ecology.  Quammen has written a very readable and 
informative account of the history of island biogeography studies, 
linking  together  in  context  many of  the important  studies  and 
their investigators.

Lake Island Biogeography

Studies of lake island biogeography are far more limited than 
those of oceanic islands.  As noted above, a major portion of what 
has been reported is for either the North American Great Lakes or 
Lake Baikal, and available reports vary greatly in scope and depth. 
Furthermore, there is a conspicuous lack of study relating to more 
comprehensive areas, such as from multiple or distant sites, com-
parison with other lake islands, or inquiry into the principles of 
lake island biogeography.  Despite these limitations, there are sev-
eral excellent sources that are immediately relevant to this study. 
For the Ushkanii Islands particularly, there is a wealth of scientific 
literature available.  For Caribou Island, the data are less extensive, 
though increased interest in recent years by a small and interested 
“group” of researchers has produced some appealing preliminary 
contributions.

A particular problem of classification in lake island biogeog-
raphy is that islands are often classified in general island biogeog-
raphy studies as either “continental” or “oceanic” (e.g., Mac Arthur 
and Wilson 1967), but neither of these terms are adequate for this 
study.  Pielou's (1979) definition is typical: continental islands are 
those islands nearshore to continents, which have become sepa-
rated only by a change in sea level, while oceanic islands as those 
which  “have  risen  from  the  deep ocean,  and  have  never  been 
linked to a continent by a land bridge”.  As will be shown, neither 
of these definitions are appropriate for the islands in this study, 
nor most others in Lakes Baikal and Superior, nor for many other 
large lake islands.  Moreover, lake islands have also been called 
“continental islands” (e. g., Timoney 1983).  Adding to this confu-
sion, continental islands have also been defined by Gorman (1979) 
and others as any insular habitat on continents—though, appar-
ently, not as any type of islands surrounded by waters!   In this 
thesis it is necessary to refer to two main types of islands, simply 
defined as oceanic islands (in oceans, including nearshore and off-
shore) and lake islands (in lakes).  Occasionally here I have made 
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reference to “typical” islands, referring to any landmass which is 
surrounded by water, as opposed to other types of insular areas 
such as habitat fragments or nature reserves.

Island  phytogeography,  botanical  island  biogeography, 
addresses problems such as the principles of propagule transport 
and dispersal  vector  (animal  carried,  wave  carried,  windblown, 
etc.) to the islands.  Propagules are the plants or portions of plants 
(seeds or spores, vegetative parts, entire plants, etc.) that are suffi-
cient to establish a plant on an island.  

John Morton of  the University of  Waterloo,  in association 
with other investigators, has been involved in a number of island 
phytogeography studies  in  the Great  Lakes.   In  addition to his 
work on Caribou Island (Morton 1982, Morton and Venn 1996), 
he has done research on islands in Lake Huron and the means and 
demography  of  plant  establishment  on  lake  islands  (Hogg  and 
Morton 1983; Hogg, Morton, and Venn 1989; Morton and Hogg 
1989),  as  well  as a comprehensive flora and phytogeography of 
Manitoulin  Island  in  Lake  Huron  (Morton  and  Venn  1984). 
These studies show some of the salient properties of lake island 
floræ, which are also found on the Caribou and Ushkanii Islands. 
They address important questions—of flora size, dispersal vector, 
rare species, and conservation problems—in the study and man-
agement of lake islands.

Brian Hazlett has conducted studies on several islands and 
groups in northern Lake Michigan, and showed the importance of 
several  factors  to  the  phytogeography,  including  limnoclimate, 
distance  from shore,  geological  origin,  and  disturbance  history 
(Hazlett  and  Vande  Kopple  1983,  Hazlett  et  al.  1986,  Hazlett 
1988).  In his dissertation (1988) he also made comparisons with 
the mainland flora, indicating some of the difficulties for certain 
species to become established on the islands.  Surprisingly, he did 
not find a larger flora on islands which had been connected to the 
mainland  than  on  those  which  were  not;  indicating  that  the 
islands may have reached equilibrium in the approximately 8000 
years since a land bridge existed.

A small number of floræ and natural inventories are avail-
able for individual islands and groups, which add valuable infor-
mation on the biogeographical milieu of lake islands.  Though the 
scale of the studies mentioned below varies, many phenomena of 
lake island phytogeography are repeatedly demonstrated, includ-
ing the presence of disjunct species (often near the shorelines) and 
other limnoclimatic influences on the vegetation; relationships of 
flora size to isolation, island size, and island age; and management 
concerns related to their isolation and delicate ecology.

For Lake Baikal, Litvinov (Литвинов 1982) gives a thorough 
summary of the history of island studies, including botanical, zoo-
logical, geological, and others.  The most intensively studied island 
on  Baikal  is  undoubtedly  the  largest:  Olkhon  Island,  (остров 
Ольхон; a large island to the southwest of the Ushkaniis on the 
west-central side of the lake).  Olkhon's steppe climate and vegeta-

tion are one of the must unique features of the Baikal landscape 
(Попов 1990).  In addition to studies on the Ushkanii Islands sev-
eral other islands on Baikal have received attention.  Islands of the 
Maloye Morye Strait,  and the Chivyrkuisky Bay are particularly 
noteworthy.   Important  studies  include  Litvinov  (Литвинов 
1982),  Molozhnikov  (Моложников 1974),  Skryabin  (Скрябин 
1987), and Litvinov and Petrochenko (Литвинов & Петроченко 
1990).   Other islands that might  also be worthy of attention at 
Baikal, but for which I was unable to locate reports, are those of 
the Selenga and Verkhnaya Angara Deltas.  Because of the geo-
morphology of the region (as evidenced by steep mountains and 
cliffs surrounding nearly all of Baikal), there are few other islands 
in the lake (Галазий 1988).

For Lake Superior, there are also several important published 
reports.  The lake's largest island group, Isle Royale and its archi-
pelago  are,  as  Olkhon  on  Baikal,  the  best  represented.   Most 
notable  are  Adams  (1909),  Brown  (1937),  Cooper  (1913  and 
1914), and Slavick and Janke (1987).  Thompson and Wells (1974) 
described  Manitou  Island,  Keweenaw  County,  Michigan,  and 
Euler, Snider and Timmermann (1976) explored the Slate Islands. 
In addition, The Ontario Ministry of Natural Resources (OMNR) 
have undertaken multiple-scale research on islands of Lake Supe-
rior— including Michipicoten Island (Noble 1984); the North and 
South Sandy Islands (Kor 1995b, Crins 1996); as well as studies of 
Caribou Island,  mentioned in  more  detail  below.   The  OMNR 
studies on the islands are similar to this thesis, in that they empha-
size the conservation aspects of the islands, including rare features 
and their status in Ontario.  Given and Soper (1981) discuss sev-
eral  islands  and  their  arctoalpines—disjunct  plants  which  have 
their  main distribution centered in either arctic  or alpine areas 
(often both).

Important studies on other Great Lakes islands include Forz-
ley et al. (1993), Herdendorf and Herdendorf (1983), and Wells et 
al. (1975).  Timoney (1980, 1983) briefly addressed some of the 
interesting questions of species diversity and number on islands in 
Lake Nipigon.  An interesting recent study by Crête et al. (1997) 
examined the biodiversity of newly created islands in a large reser-
voir in Québec, comparing them to older, naturally formed islands 
in a neighboring lake.  Their study gave important insight to the 
dynamics of small islands, relaxation rates, and habitat fragmenta-
tion.

Other Applications of Island Biogeography

Island biogeography is also important in the study of indi-
vidual areas which are not surrounded by water; islands in these 
cases are not necessarily islands in water bodies, but instead may 
be isolated—permeably or absolutely—by other community types; 
disturbed areas; or other arbitrary delineations convenient to the 
researcher.  “Islands” in this broader context refer to any discrete 
or insular areas that are somehow detached from others by barri-
ers physical or otherwise,  including “typical” islands, ecosystem 
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fragments,  and even artificially delineated areas.   The effects of 
separation from outside environments, communities, and organ-
isms are significant to the ecology of those within such isolated 
and discrete areas.  This concept of island biogeography is increas-
ingly recognized as a valuable asset to the research on the prob-
lems of conservation biology including nature reserve design and 
management, habitat fragmentation ecology, “edge effect” conser-
vation biology,  and landscape  ecology (Shafer  1990,  Meffe  and 
Carroll  1997,  Schwartz  1997).   This  conservation application is 
also particularly relevant to this thesis, as both sites in this study 
have conservation management concerns relating to their insular-
ity.

Lake Shoreline Plant Biogeography and 
Ecology

Previous literature suggests that the influence of large lakes 
on climate (and in turn vegetation) is similar at Baikal and Supe-
rior, and on islands as well as on other shorelines.  Most study of 
this topic has been done for the mainland shores, though most is 
also applicable to islands.  As in many other areas of study, the 
Lake  Baikal  region's  shoreline  phytogeography  has  been  more 
thoroughly examined than Superior.  The major work on Baikal's 
flora is by Popov and Busik (Попов & Бусик 1966), who give an 
annotated conspectus of the shoreline flora, including a wealth of 
phytogeographical, ecological, and historical information.  Other 
monographs  on  shoreline  vegetation  at  Baikal  are  limited  to 
smaller areas, and provide excellent accounts.  For the Svyatoi Nos 
Isthmus, the work of the Svyatoi Nos 1991 expedition (Mlíkovský 
& Stýblo 1992) gives an account of the area incorporating ornitho-
logical  and other  zoogeographical  studies,  as  well  as  vegetation 
and  phytogeography.   The  prominent  Siberian  botanist  M.  G. 
Popov has, in addition to the above-mentioned work with Busik, 
written several important studies on rare plants on Baikal.   His 
account  of  the  steppe  and  cliff  vegetation  (Попов  1957),  and 
endemism (Попов 1956) are particularly relevant to this thesis. 
Molozhnikov  (Моложников  1969)  studied  the  distribution  of 
Pinus pumila in the Barguzin Mountains (Баргузинский хребет) 
near the Ushkanii Islands, as well as its second distribution—along 
the shores of Baikal.  L. I. Tulina has done extensive study of the 
vegetation zonation from the Baikal shoreline to the mountains, 
noting  the  distribution  of  characteristic  arctoalpine  species  on 
both the shore and alpine areas (Тюлина 1975, 1976, 1981).  Her 
Humid Pribaikal-Type Zonal Vegetation (Тюлина 1976) is one of 
the  most  highly  regarded  ecological  studies  of  recent  years  at 
Baikal, and a model study of microclimatic and topographic influ-
ences on vegetation.

A number of important studies addressing the phytogeogra-
phy of  the Lake Superior area provide valuable  background for 
this study.  Arctoalpine and other disjunct plants have been a pri-
mary area of botanical study at Lake Superior.  The most compre-
hensive document relating to rare plants at Lake Superior is  The  

Arctic-Alpine  Element  of  the  Vascular  Flora  at  Lake  Superior 
(Given and Soper 1981), which addresses the occurrence of arc-
toalpines found at various locations on the lake.  Other notable 
studies include Berquist (1937), Butters and Abbe (1953), Euler, 
Snider and Timmermann (1976),  Fernald (1935),  Hosie,  Taylor 
and Clarke (1938), Lindsay (1969), Soper (1963), Soper and May-
cock (1963), Soper and Voss (1964), Soper, Voss and Guire (1965), 
Soper,  Garton  and  Given  (1989),  and  Wells  and  Thompson 
(1974). 

Comparative and Circumboreal 
Phytogeography 

Although the study of phytogeography is quite well devel-
oped in many respects, in others it is far from complete.  One such 
area  in  need of  further  documentation is  that  of  circumboreal 
phytogeography.   Though the floræ of  many individual  regions 
(political  entities,  ecological  regions,  continents)  are  well  docu-
mented, there is a dearth of information concerning the distribu-
tion of plants and their geographic variations on a larger scale. 
The circumboreal (referring to the boreal regions of North Amer-
ica and Eurasia as a single biogeographical entity) and circumpo-
lar (which is frequently used to describe all areas north of approxi-
mately  45°  north,  including  the  circumboreal  areas)  areas  are 
important  delineations  in  the  geographical  study  of  taiga  (e.g., 
Hultén 1964), and if an understanding of the circumboreal vegeta-
tion is to be approached, a knowledge of the differences and simi-
larities of the floræ on different continents is essential.

Taiga is the Russian word (тайга) for the widespread north-
ern subarctic forest of spruce, fir, larch, birch, aspen and pine; the 
term is interchangeable with “boreal forest”, more commonly used 
in English-language literature.  This type of forest includes those 
on the Ushkanii and Caribou Islands.  Although there is occasion-
ally  a distinction  made,  either  with  “taiga”  referring  to  the 
Eurasian component of the forest, and “boreal forest” to the North 
American, or with the two terms differentiating some zonal varia-
tions of the whole*.  This appears to be an unfortunate 20th century 
Americanism of already defined terms, and this distinction is not 
made by Russian speaking specialists. In Russian there is no geo-
graphical  differentiation between Eurasian and North American 
taiga nor is there any version of a northern and southern variant, 
and taiga refers to the entire unit (see Лавренко & Сочава [1956] 
and Курнаев [1973] or Hoffmann (1958) in English for more). I 
find  this  splitting  contrary  to  the  appreciation of  circumboreal 
phytogeographical connections, and taiga is used in this thesis in 
the same sense as boreal forest.    

*The Russian “темнохвойный” (“dark needle-leaved”); dark coniferous 
forest of mainly spruce and fir, and “светлохвойный” (“light needle-
leaved”); light coniferous forest containing pine and larch differentiate 
two primary varieties of taiga, though this is a compositional differentia-
tion, not geographical. 
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There is clearly a deficit in study of the circumboreal forest 
as a single, interactive, system with a common history and influ-
enced by similar forces.  It is unfortunate that many western phy-
togeographers know little of the Russian taiga, due to the language 
difference and relative inaccessibility of relevant academic litera-
ture in the West.   All too often the English language sources—
including academic—that  I  have  consulted cite  older,  outdated, 
“popular”, or inaccurately translated works.  Larsen, for example, 
in his generally excellent book The Boreal Ecosystem, states:

It is, of course, absurd to attempt to treat the boreal 
vegetation of Eurasia in any less detail than has been 
accorded that of North America; the experience of 
the author,  however,  is  limited to  North America 
and, in addition, the literature available in transla-
tion, hence available to most North American read-
ers,  is also of limited extent.  The available litera-
ture, moreover, does not present community data in 
a form that would be statistically comparable to that 
obtained by the author in North America... (Larsen 
1980, 225)

Adding to the argument for better understanding of the cir-
cumboreal is the fact that the Russian taiga comprises the largest 
portion of the circumboreal world, and the largest forest of any 
type on earth!  

Hultén made extensive study of the botanical problem of the 
circumboreal lands.   His  works  The Amphi-Atlantic  Plants  and  
Their  Phytogeographical  Connections (1958),  The  Circumboreal  
Plants 1 and 2 (1964 and 1971), and Flora of Alaska and Neighbor-
ing Territories (1968) show the distribution of many taxa across 
several  continents  and worldwide;  the  interesting  patterns  near 
several  large  lakes  (including  Baikal  and  Superior)  are  easily 
examined in his works.  No less useful are the thorough accounts 
of the regional intergradation and subspeciation, as well as phyto-
geographical and ecological differences according to areas of the 
range.  Information given for the differences in North America 
and Eurasian distributions is an example: some plants (e.g., Poten-
tilla  multifida,  Isoëtes  echinospora,  Vaccinium  vitus-idaea)  are 
shown to have a much more restricted range on one continent 
than the other, though the climates are similar.  Hultén’s studies 
highlight—and often provide critical explanation for—one of the 
central problems of the study of circumboreal taxa and their phy-
togeography: the divergent and often dissimilar character of many 
species  in  different  areas  of  their  range.   Though some of  the 
species names have changed, Hultén's work remains the standard 
of a clear, organized, and essential reference to the study of multi-
continental plant distribution.

With the exception of  Hultén notwithstanding,  the phyto-
geography of separated boreal regions is an understudied theme. 
Larsen (1980, 1982) has written informative primers on the boreal 
ecosystem,  though  as  mentioned  above,  their  focus  is  mainly 
restricted to North American areas.  Likewise, there are relatively 

few studies on the subject of comparative floristics and phytogeog-
raphy.  There have been some investigations made into the simi-
larities and differences of floræ on different continents, and they 
vary greatly in scope and methodology.

The earliest noteworthy account on the topic is that of the 
19th  century  interdisciplinary  scientist  Louis  Agassiz.   Agassiz 
made notes on the flora and other features found during his 1848 
Lake Superior north shore expedition, and compared them with 
those of the Jura and Alps, which he knew well, in central Europe 
(Agassiz 1850).  Botanical nomenclature has changed significantly 
in the 150 years since his investigation, but it remains nonetheless 
among  the  most  concise  and  relevant  studies  of  comparative 
boreal  phytogeography.   Particularly  interesting  are  his  parallel 
comparisons of the vegetation and flora of the two regions, and 
notes on species analogs.

Among the most applicable later accounts to this thesis are 
those  of  Hultén  as  mentioned  above  and  those  relating  to  the 
Transberingia and North Atlantic connections (Hultén 1958, 1960, 
1961,  1963,  1964,  1968,  1971),  Kornás  (1972),  Hara  (1972), 
Böcher (1972) and others in Valentine (1972), Cody and Mooney 
(1978), and various monographs in Löve and Löve (1963).  The 
comparison  of  alpine  areas  of  North  America  and  Eurasia  by 
Major and Bamberg (1967) addresses the problem of circumbo-
real  species,  regional  endemics,  and  local  climates  —  all  very 
important concepts in the present thesis.

Islands  occasionally  appear  as  the  subjects  of  comparative 
phytogeographical  studies.   The  comparison  of  Gotland  and 
Öland, Sweden, by Pettersson (1965) is a precise and well-devel-
oped approach to the topic.   He addresses the similarity of  the 
islands as well  as  their  differences,  and how these comparisons 
affect the vegetation and phytogeography.  Origins and composi-
tion of  the islands'  floræ are also discussed in relation to their 
landscape and human influence.

Though few, there have been several noteworthy compara-
tive analyses of lake islands made.  Skryabin's investigation of the 
islands of the Maloye Morye Strait of Baikal contains a significant 
comparative  element  (Скрябин 1987),  emphasizing  the  steppe 
vegetation and its distribution in the region, the climatic effect of 
the Primorye Mountains and the Maloye Morye on the flora, and 
other aspects of the natural environment and landscape.

Barclay-Estrup and Nuttall (1974) studied the distribution of 
Empetrum nigrum on Bowman Island, Lake Superior, and relate its 
occurrence to other areas at Superior and elsewhere.   On Lake 
Michigan, Forzley et al. (1993) made a small study of islands, con-
centrating on similarity indices.  Although it is mainly a zoogeo-
graphical study of islands in northern Lake Michigan, the investi-
gations of Hatt et al. (1948) are one of the most comprehensive 
and well-written studies  on  lake  island  biogeography,  and they 
address the landscape, vegetation and climate of the islands and 
discuss the modification of  the islands'  environment by human 
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activity.  Perhaps the focus on the landscape as a whole is the most 
striking feature of their work, written decades before an increased 
emphasis  on landscape  geography  in  ecological  studies  became 
common.   Peattie (1922) and Guire and Voss (1963)  discussed 
certain shoreline plants of the Great Lakes region in comparison to 
their distribution along ocean seashores and relating to other phy-
togeographical aspects.  In a more popular style, the comparison 
between  Lakes  Baikal  and  Superior  by  Swain  (1989),  gives  an 
introduction to some of the most salient comparative aspects of 
the two lakes, and why they should be considered analogous and 
complimentary to each other.

Limnoclimate

The  term  limnoclimate was  first  proposed  by  the  Soviet 
physicist and climatologist Nikolai Ladeischikov in 1967 to refer 
to the climate that is influenced by lakes (personal conversation 
with N. P. Ladeischikov August 1995),  and limnoclimatology is 
the study of this subject.  The term limnoclimate is used mainly in 
the Russian literature, while in North America, where there has 
been much study devoted to the influence of the Great Lakes on 
climate, the term “lake effect” is used as a noun, and refers to the 
climatic and,  to a lesser extent,  meteorological  consequences of 
Great Lakes limnoclimate (see Eichenlaub 1979).  As an adjective, 
lake effect is analogous to the term limnoclimatic.  I find the term 
limnoclimate more precise, and it is used in this thesis.

The influence of large water bodies such as oceans and seas 
on climatic patterns is an integral part of the world’s weather and 
climate mechanism.  It is the influence of the world’s oceans that is 
ultimately  responsible  for  the  climate,  which  drives  much  of 
human  economic  activity  such  as  agriculture,  tourism,  and 
forestry industries (Eichenlaub 1979).

The influence of smaller water bodies is, albeit on a smaller 
scale,  no less important to the climates of the areas concerned. 
The presence of large bodies of water such as lakes and reservoirs 
also greatly influences the climate of the surrounding area due to 
physical properties of water, including thermal capacity, thermal 
conductivity,  density  differences  according  to  temperature,  and 
the  optical  properties  of  transparency  and  reflectivity  (albedo) 
(Ладейщиков 1982;  Wetzel  1983;  Yoshino  1975;  Geiger,  Aron, 
and Todhunter 1994; Eichenlaub 1979).  These properties together 
control the heating and cooling speeds of the lake waters, resulting 
in temperature differences between lake and land.  

Properties of the lakes themselves which affect the severity of 
limnoclimate  include  the  stratification  (mictic)  regime  of  the 
waters; the volume, depth, surface area and shape of the lake; the 
directional  orientation and presence of  islands,  peninsulas,  and 
other lands in the lake; latitude and altitude of the lake; the pres-
ence and extent of ice cover during winter; and topography and 
relief  of  the  surrounding  landscape.   Localized  influences  also 
include the morphology and topography of the shorelines, vegeta-

tion and land cover, and human landscapes.  The main control on 
the climate of large lakes, however, is the macroclimate, and all 
lake effects are merely modifications of this.  For example, lake 
islands  often  have  a  greater  annual  range  of  temperature  than 
most oceanic islands of similar latitudes, because of their conti-
nental location.  The weather and climate of near-lake areas have, 
as a result, some aspects of a maritime climate, and some of a con-
tinental, but are certainly unlike either (Ладейщиков 1982).

Limnoclimatic influence is variable.   In general,  the larger 
the lake, the greater the limnoclimatic effects, and closer to the 
lake limnoclimate is stronger (Ладейщиков 1982).  For example, 
areas near the Great Lakes shorelines of North America are excel-
lent wine and fruit producing regions because of the amelioration 
on the mesoclimate by the lakes, while areas inland by as little as 
several dozen kilometers are unsuitable (Eichenlaub 1979).  Like-
wise, the relief of the surrounding landscape controls the intensity 
of the climatic influence of the lakes.  At Lake Superior, which has 
much lower relief than that of Baikal, the climatic influence along 
the shores is often most intense, and decreases over considerable 
distance inland (Saulesleja 1986).  At Baikal, which is largely sur-
rounded by mountains, the climatic influence near the shores is 
often greater than that at Lake Superior and, because of the isola-
tion  of  mesoclimatic  air  masses,  rapidly  attenuates  outside  the 
mountain barrier (Ладейщиков 1982,  Байкал атлас 1993).  The 
influence of limnoclimate, therefore, is a major force differentiat-
ing the local  natural  and human landscape from other regions. 
Likewise, a significant factor on the phytogeography of large lake 
islands is the influence of limnoclimate on vegetation.

Limnoclimate has drawn limited but steady attention, and 
studies have often been applied to such themes as shipping, agri-
culture, tourism, settlement, as well as vegetation as influenced by 
lakes and their climate.  Most notable in the literature are studies 
from the Great Lakes of North America, Lake Baikal and other 
lakes  of  the  former  USSR,  and  studies  from  various  areas  of 
Europe  and  Japan  (e.g.,  Eichenlaub  1979,  Ладейщиков 1982, 
Визенко et al. 1984, Wetzel 1983, Yoshino 1975).

In  the  Great  Lakes  region,  early  studies  such  as  those  of 
Leighly (1942) examined the role of the lakes in influencing local 
climate.  Phillips (1978) succinctly explained the climatic relation-
ships between landscape and lakescape, and supported this with 
data from weather stations at locales on Lake Superior to show the 
unique  limnoclimate  and  often  harsh  conditions  there.   It  is 
notable in the scope of this thesis that many of the data used in 
Phillips' study are from Caribou Island.  Studies by Lindsay (1969) 
applied questions of limnoclimate and microclimate to their influ-
ence on phytogeography of shorelines on the northwest of Lake 
Superior.  Eichenlaub (1979) and Keen (1993) gave comprehensive 
popular coverage of the variety of climatic forces which are modi-
fied and affected by the Great Lakes, including some satellite pho-
tography  which  dramatically  show  this.   Dericki  (1976)  also 
addressed somewhat differently the problem of climatic effects of 
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the Great Lakes,  and his  study adds detail  unavailable  in other 
sources.  Rondy (1976), in the same volume, explained very well 
the distribution and dynamics of ice cover and its influences on 
the  Great  Lakes.   A  more  recent  overview  by  Scott  and  Huff 
(1996) shows continued interest in the study of Great Lakes limn-
oclimate.

By far the largest amount of information on limnoclimate is 
for Lake Baikal.  Ladeischikov and other Soviet researchers of the 
USSR Academy of Sciences have made extensive investigation into 
the  nature  and  extent  of  Baikal’s  climate  (Ладейщиков 1977, 
1982;  Ладейщиков & Моложников 1989;  Визенко et al. 1984). 
Ladeischikov's  monograph  The  Fundamentals  of  the  Climate  of  
Large Lakes (Ладейщиков 1982) is a comprehensive and precise 
treatment of the problem.  Data from the Ushkanii Islands are fre-
quently given as examples, because of the particularly “pure” limn-
oclimate on the islands.  He also has addressed the history and 
development of the study of limnoclimate at Baikal (Ладейщиков 
1982, 1987).

Limnoclimate  and  lake  effects  are  seldom  covered  at  an 
introductory level in texts, but three, which are particularly useful, 
are Geiger et al.  (1994), Yoshino (1975), and Borisov (Борисов 
1967).   Wetzel,  in  his  comprehensive  limnology  text  (1983), 
includes useful background on the limnology and physics of water 
fundamental to the understanding of limnoclimate.  The influence 
of  limnoclimate  on  plant  distribution  is  one  area  in  particular 
where more study would be appropriate, although several reports 
have  given some stimulating examples.   Those  of  Vuikhristyuk 
(Выхристюк 1980),  Ladeischikov  and  Molozhnikov 
(Ладейщиков &  Моложников 1989),  and  Given  and  Soper 
(1981) attest to the appeal and importance of the topic.

Geiger, Aron, and Todhunter (1994) give a useful definition 
of the scales of climate which is adapted for use here: macrocli-
mate is the climate of larger scales, such as Siberia or North Amer-
ica, with a horizontal scale of more than 200 km and a vertical 
scale of 1-10 km; mesoclimate is medium scale climate, as in the 
regional climate of the Baikal basin or the Great Lakes area, and 
has a horizontal scale of 1 km to 200 km, and a vertical scale of 
500 meters to 4 km; and microclimate is the climate of the small-
est scales, from millimeters to 1 km in scale, and a vertical scale of 
-10 meters (which includes soil and bedrock conditions, as well as 
caves, etc.) to 500 meters, as on the south slope forests of Bolshoi 
Ushkanii Island or the dunes on Caribou Island.  Their coverage 
of small-scale climate—including its influence on vegetation and 
animals—is particularly  applicable  to the study of  microclimate 
and its impacts on ecology.  Yoshino's (1975) introduction is like-
wise  useful  to  the  study  of  the  problems  of  plant  distribution 
according to microclimatological and limnoclimatological influ-
ences.

Previous Investigations at the Study Sites

Studies at the Ushkanii Islands

There has been a longer and more comprehensive history of 
investigation at the Ushkanii Islands for several reasons, including 
the large number of scientists historically employed by the USSR 
Academy of Sciences (and now the Russian Academy of Sciences), 
the establishment of several major research institutions specializ-
ing in or close to Lake Baikal, the establishment of the Zabaikalskii 
National Park (ZNP) in the area surrounding the Ushkaniis, the 
large numbers of nerpa (Baikal seals) at the islands, and the enig-
matic nature (and therefore immense scientific interest) of Baikal. 
Because  of  its  richness,  review  of  scientific  research  at  the 
Ushkaniis is attenuated here.  The most important research to date 
has been that conducted under the auspices of the Limnological 
Institute (LIN) of the USSR (now Russian) Academy of Sciences; 
the main research institution engaged in Baikal studies.  LIN initi-
ated in 1959 a program of comprehensive, multidisciplinary land-
scape  geography  investigation  of  the  nature  of  the  Ushkanii 
Islands,  including  floristic  and  phytogeographical  studies 
(Природа Ушканых Островов на Байкале 1967,  Галазий & 
Моложников 1982).  Likewise, many of the later Ushkanii Island 
studies, indeed many of the Baikal studies referred to in this thesis 
were undertaken as LIN research.

Sukachev and Lamakin (Сукачев & Ламакин 1952) gave an 
overview of the study to 1950 of the vegetation on the Ushkanii 
Islands.   In  addition,  Galazii  and  Molozhnikov  (Галазий & 
Моложников 1982) concisely review the history of botanical and 
ecological  study  at  the  islands,  including  the  period  between 
Sukachev and Lamakin's study and their review.  An important 
aspect  of  them  is  the  fact  that  both  of  these  reviews  provide 
accounts of otherwise unpublished studies and other information 
such as habitat modification and fire influence.

The earliest botanical investigation of the Ushkanii Islands 
which I have found reference to is that of V. N. Sukachev, who 
made a cursory inventory of the vegetation and phytogeography of 
the island in 1914, noting such features as shoreline arctoalpine 
plants, the endemic forms of birch, poplar and larch, and several 
other  salient  aspects  of  island  biogeography  (Сукачев & 
Поплавская 1914).  Dyagilev (Дягилев 1936) made a small sur-
vey of the vegetation of Bolshoi Ushkanii Island in 1931, but I was 
unable  to  obtain this  report,  and the study is  not  described in 
detail in other publications I have seen.  L. N. Tulina made collec-
tions at Bolshoi Ushkanii Island around 1940, although no mono-
graph was written directly reporting those findings.  Many of her 
earlier studies, however, have supplemented her research for later 
publications (e.g., Тюлина 1981).

In 1952, V. V. Lamakin incorporated a study of the islands' 
vegetation in his  book on the geology of  the Ushkanii  Islands, 
written with Sukachev (Сукачев &  Ламакин 1952).  This study 
incorporated  data  of  Sukachev's  1914  expedition  (much  of  it 
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unpublished) and those collected by Lamakin in his studies of the 
early 1950s on the island.  A prominent feature of their study was 
their  report  on the  differences  in  vegetation observed between 
1914 and 1952, and they also noted other features including the 
occurrence  of  arctoalpine  plants,  steppe  communities,  and  the 
bottleform larch and other endemic tree forms.  During the period 
of 1950 to 1952 the botanist M. G. Popov made several collecting 
expeditions  to  the Ushkanii  Islands  with associates,  though the 
results were not published separately (Галазий &  Моложников 
1982).   L.  V.  Bardunov  made  a  few  bryological  collections  at 
Kruglii Island in 1956, which added the first bryophyte records for 
the islands (Бардунов 1961).  

The  Limnological  Institute  (LIN)  studies  on the  Ushkanii 
Islands remain the most comprehensive published account of the 
flora and phytogeography of the islands.  The majority of floristic 
studies  in  that  project  took place  in  1959 and 1960  under  the 
supervision of  M.  M.  Ivanova  and  M.  K.  Shimaraeva,  and are 
reported in Ivanova (Иванова 1969).  For several years during the 
1980s  the  geobotanist  V.  N.  Molozhnikov  resided  on  Bolshoi 
Ushkanii Island (personal conversation with G. V. Matyashenko in 
July 1993), presumably making botanical studies; however, I was 
unable to contact Dr. Molozhnikov, and was unsuccessful in find-
ing references, collections, or other records of his studies of the 
island’s flora.  Such records, if they exist, would certainly be a val-
ued addition to the floristic knowledge of the islands.  Other stud-
ies and collections may have been made at the Ushkaniis as well.  I 
visited the Ushkanii Islands from July 4 to July 31 1995 to conduct 
field study; details of this study are given in the methodology sec-
tion of this thesis.

There has been much more scientific research conducted on 
or  relating  to  the  Ushkanii  Islands  important  to  this  study. 
Addressing the climatic parameters of the island are those con-
ducted by Vuikhristyuk (Выхристюк 1966а, 1966б, 1969а, 1969б, 
1980) and Ladeischikov (Ладейщиков 1977, 1982).  In particular, 
the complex microclimatological studies undertaken by LIN dur-
ing the multidisciplinary work on the Ushkanii Islands starting in 
1959  (Выхристюк 1969а,  1969б)  are  valuable  in  assessing  the 
effects of topography and proximity to lakeshore on climate and 
vegetation.  The climate station on the southwest side of Bolshoi 
Ushkanii Island allows continued monitoring of the climate and 
weather of the island, and makes continued long-term comparison 
with  other  shoreline  and  inland  areas  possible.   Climatograms 
published  in  various  sources  (Байкал атлас 1993,  Выхристюк 
1980,  Ладейщиков 1982)  are  the  most  convenient  method  for 
this,  and  more  complete  data  on  temperature  variation,  snow 
cover, evapotranspiration, wind, and other factors give very useful 
insight for the interpretation of plant distribution on the islands 
(Мизандронцева 1985, Выхристюк 1966a, 1966б, 1980).

Extensive study of the soils of Bolshoi Ushkanii Island were 
undertaken during the LIN investigations, and were particularly 
well  related to  the vegetation of  the island (Шимараева 1969). 

Their detail exceeds the scope of this thesis, and will likely remain 
for some time as a definitive study of the soils.  However, it is pos-
sible that there has been some change in soil quality and distribu-
tion related to fires, which have burned areas of the island since 
the studies. 

Studies at the Caribou Islands

Limited  studies  have  been  undertaken  at  Caribou  Island, 
though the majority of the information that is available concerns 
the flora.  In 1931, Carl Grassl and Walter Koetz visited the island, 
and  made  some  plant  collections  (Morton  and  Venn  1996). 
Though I do not know of any report for their work and collec-
tions,  some  herbarium  specimens  from  their  visit  have  been 
deposited,  including  Empetrum nigrum (Soper  and Voss 1964). 
Morton and Venn visited the island and made collections in 1976 
(Morton 1976),  though their  collections  and observations  were 
not  published  until  recently  (Morton  and  Venn  1996).   Their 
report was the first comprehensive treatment of the island’s flora, 
listing 223 species to Caribou, Gull, and Lighthouse Islands, and 
subsequent investigations have added to that list.  Comparison of 
Morton and Venn's observations with those of more recent inves-
tigators  may be used to  determine  potential  vegetation change; 
this will be discussed later in this thesis.

Brown (1981) made a brief visit to the island in 1981 and 
prepared an unpublished report on his findings.  Unfortunately, 
Brown's  report  contains  many  questionable  species  reports,  no 
voucher specimens are known, and habitat and location data of his 
records are minimal.  It is doubtful, therefore, that Brown’s report 
can be taken as valid documentation, and that component of his 
list  that has subsequently been shown to be present at Caribou 
does not always match his habitat notes.  Later collections at Cari-
bou Island have revealed many of Brown’s reported species, but 
many of  the plants—including subtaxa—Brown reported are so 
unusual for the area that their presence at Caribou is unlikely (see 
comments in Morton and Venn 1996, White 1995).  Other species 
he reported would, if confirmed, be important phytogeographical 
indicators  (e.g.,  Vaccinium  vitus-idaea,  Lycopodium  alpinum, 
Betula  alleghaniensis,  Primula intercedens,  Lycopodium alpinum, 
etc.).  It seems almost as though Brown made legitimate observa-
tions and reasonably comprehensive field studies, and then mixed 
a number of random species names to the list.  To be fair, though, 
Brown’s report seems to be of a somewhat provisional nature and 
not  intended for the subsequent scrutiny given it  by so staid  a 
group of investigators!  The end result, however, is that Brown’s 
report causes more confusion (at least for the present author) than 
contribution. 

Several  studies  and  inventories  have  been  more  recently 
coordinated at Caribou Island by the Ontario Ministry of Natural 
Resources (OMNR).  Noble (1982) and Kor (1993) made small 
OMNR site assessments at Caribou in accordance with manage-
ment plans, and a systematic OMNR checklist of potential human 
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impacts  and  values  was  completed  in  the  early  1990s  (OMNR 
undated).   David  White,  a  private  consultant  working  for  the 
Ontario Ministry of Natural Resources, visited the island in 1994 
as part of an investigative team assessing the island as an area of 
natural  and  scientific  interest  (ANSI)  (White  1995).   White's 
report for the island was finished a year before Morton and Venn's 
as an Ontario Government internal document, though his field 
work was done 18 years after Morton and Venn's.  White reported 
a total of 246 species of vascular plants for the islands, including 

21 unreported by Morton and Venn (1996), whose monograph—
including  species  list  and  distribution—he  had  in  draft  form 
before his study.  White also filled in abundant further detail on 
the ecological conditions of the island.

A comprehensive  history  of  the  island  is  given  by  Carter 
(1979), and it supplies much of the human activity record for the 
islands, which is important in assessing the recent phytogeograph-
ical history, possible anthropogenic influence, and the conserva-
tion  record  and  potential.   Wormington  et  al.  (1986)  give  an 

account  mainly  of  the  birds,  but 
additional details are quite useful 
for  assessing  the  general  ecology 
as  well.   One note is  that  it  was 
Wormington—only—who  has 
reported  seeing  Symplocarpus  
foetidus on  Caribou  Island;  the 
significance  of  this  plant  will  be 
discussed  further  in  this  thesis. 
Kor (1995a) studied the geology of 
Caribou  Island  during  the  same 
expedition  as  White  (1995),  and 
his report helps in understanding 
the  vegetational  history  of  the 
island,  particularly  through  his 
ideas on the geological history and 
age of the island. 

Driftwood on Caribou Island shore
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Study methodology

The islands in this project have drawn my curiosity for some 
years previous to the fieldwork, and during that time I have made 
a  reasonably  comprehensive  search  for  all  pertinent  sources  of 
information.  Additionally, I have continued my search in text and 
elsewhere after the fieldwork and during thesis preparation.  This 
has consisted of literature review using English and Russian lan-
guage materials, consultation with experts familiar with the topics 
concerned,  review  of  governmental  and  other  non-published 
materials, and aerial photographs (for Caribou Island only).

Field Investigations

Field study was conducted at Ushkanii and Caribou Islands 
in 1995 and 1996 respectively.  In 1995, I was on Bolshoi Ushkanii 
and Tonkii Islands of the Ushkanii Islands group continually July 4 
through July 31.  In 1996, I was on Caribou and Gull Islands of the 
Caribou Islands group continually June 14 through July 19.  

During that time on the islands, extensive field reconnais-
sance was made to examine vegetation and ecology, to look for 
indicative  phenomena (such as  plants  or  communities),  and to 
inventory plants and habitats.  Most days consisted of curation of 
collections and general duties in the morning, and site study in the 
afternoon and evenings.   Weather was suitable  for field botany 
during most of the time on both islands, and fewer than 5 “rain 
days” were sufficient during each island expedition to cancel field-
work.

Comprehensive  photographic  surveys  were  made of  many 
aspects  of  the  islands’  vegetation  and  landscapes  for  post-field 
study, and field notes facilitated later analysis of the islands.

The most important activities in fieldwork were identifica-
tion  of  plant  species  (and,  where  appropriate,  subspecies)  and 
community  composition,  delineation  of  plant  and  community 
locations, field photography, general observation notes, and com-
parison with previous reports available for the islands.  Plant com-
munities and habitats were investigated individually for site condi-
tions and composition.  Straight-line transects were walked across 
many areas of the islands (generally from one side of the island to 
the  other),  regardless  of  obstacles  (with  the  exception  of  open 
water on Caribou), to obtain a relatively unbiased familiarity with 
the vegetation diversity  of  the islands.   A deliberate  effort  was 
made to visit all plant communities one or more times during the 
field study.  Emphasis was placed on the community level and on 
indicator species, and the extent and composition of communities 
were compared with available data.  

An effort was made to find species or ecological conditions 
that differ from those previously reported and which are impor-
tant to the biogeography of the islands, rather than confirmation 

of all species previously reported.  I did, however, try to observe as 
many  species  as  practical,  particularly  those  at  the  Caribou 
Islands, that were documented by previous investigators.  

Minimal  but  selective  plant  collections  were  made  at  the 
Caribou and Ushkanii Islands.   Most  collections were to docu-
ment species present but not previously documented and/or men-
tioned, or for later base-camp identification with the larger man-
ual.  Most collections are retained by the author, and I expect to 
deposit duplicates of these collections in herbaria at some future 
date (the Caribou Island plants will be most likely at CAN).  

Investigations on the Ushkanii Islands differed from those on 
the Caribou Islands mainly because I had no manual of plants of 
the area available for use while on the Ushkaniis, and so checking 
of unknown plants was less convenient.  (It should be noted here 
that,  especially during the period of  my study at  Baikal,  it  was 
often very  difficult  or  even impossible  in  the  former  USSR to 
obtain many basic resources taken for granted in the West.)   A 
checklist was used on Ushlkanii (Бойков et al. 1991), and famil-
iarity  with the Baikal  area flora  facilitated recording of  general 
notes on the abundance and distribution of plants.  

Some collecting was done of unknown plants for later deter-
mination in Listvyanka and in Irkutsk.  There were few discrepan-
cies found between the flora observed on the Ushkaniis and that 
information which was previously available, with the exception of 
two species which I found new to the islands.  Post-island plant 
verification was made mainly using the Flora of Central Siberia by 
Malyshev and Peshkova (Mалышев & Пешкова 1979).

Field botany studies were more easily accomplished on Cari-
bou Island,  having had several  botanical  manuals  on-site.   The 
main botanical manual used in the field was Spring Flora of Wis-
consin (Fassett 1976), which proved most practical and handy for 
the  plants  flowering  on  the  island  during  my  study,  with  the 
exception of  a  few easily  recognized species  not  included (e.g., 
Rubus chamaemorus).   It is interesting to note that  Spring Flora 
was ideal for the period of my visit on Caribou (June 14-July 19), 
even though Spring Flora's emphasis is on plants flowering in Wis-
consin  before June 13.  This highlights the later spring flowering 
and colder climate on Caribou Island compared to even Wiscon-
sin.  Gleason and Cronquist's  Manual of Vascular Plants (1991) 
was used as a second manual at my base camp.

Extensive bryophyte collections were made for most habitats 
and areas of  the islands during the fieldwork at  both sites,  but 
inclusion of these proved beyond the scope of this thesis project, 
and are not incorporated into this document.  It is likely that they 
will be covered in one or more separate reports later, and will add 
to  the  understanding  of  the  islands'  physical  environment  and 
phytogeography.  
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Limitations of the Project

This study has several significant limitations.  First, the floræ 
of the islands presented here are only those plants that are known 
to have existed on the islands at the time of the various investiga-
tions that have been made.  For example, Wormington reported 
Symplocarpus foetidus in 1979 (Morton and Venn 1996), although 
I was unable to locate it in 1996.  In fact, no collections of this 
plant have been made at the island, and no other researcher has 
reported it.  Does this indicate that it is or is not part of the flora? 
Perhaps it no longer grows there, or maybe never did grow there, 
since there is no herbarium record.  Perhaps it will be established 
or reestablished there sometime in the future.  Has Iris ruthenica 
grown on Ushkanii Island for the last several years,  or for cen-
turies?   Some plants doubtless are established for only a period of 
time, then vanish from the islands.  Others may reappear periodi-
cally.  

The floræ I give of the islands are thus not necessarily the 
plants of the islands, but only the plants found on the islands.  Such 
reported floræ tend to become larger proportional to the number 
of field investigations undertaken, as noted by Hazlett (1988).  For 
this reason, any analysis of the vegetation is simply an analysis of 
the plants that have been found and reliably reported.

Although I visited the islands, I did not attempt a compre-
hensive  inventory  of  the  flora  at  either  site.   I  did,  however, 
attempt to record any species that were previously not noted for 
the islands, or those with distributions that differed from previous 
reports.  The field study instead focused on the differences and 
changes in the phytogeography and floræ from the information 
already available, i.e., the further elaboration of the phytogeogra-
phy of the islands.  There may well be more taxa of plants “undis-
covered” at Caribou than Ushkanii.   Therefore,  the floræ given 
represent at best the majority of the plants present during the vari-

ous surveys.  It is important to note, however, that since this thesis 
addresses that community level as well as indicator species, a good 
amount can indeed be determined from available data.

Another limitation of the data is that they are not equal for 
each  site,  and  indeed  not  even  for  each  island  at  each  site. 
Research methods, support, and objectives have historically been 
different in Canada and Russia (and the USSR).   Investigations 
have been more thorough at the Ushkanii Islands than at Caribou 
Island, although there is much more recent data available for Cari-
bou than Ushkanii.   The previous research at Caribou has been 
more conservation oriented, while at the Ushkaniis it has focused 
more on landscape geography.  Finally, greater detail (and variabil-
ity) is available for the main islands—Bolshoi Ushkanii and Cari-
bou—than their outlying islands.

Multiple  investigations over  a longer  period is  superior  to 
those  made  during  a  shorter  time,  since  plant  populations 
undergo  demographic  fluctuations  and  may  be  more  common 
during  some  years  than  others  (Weaver  and  Clements  1938). 
Likewise, as will be discussed further, some plants may be estab-
lished for a short time only, and therefore not noticed if field sur-
veying takes place during a shorter period.  The investigations by 
researchers of the USSR Academy of Sciences, Irkutsk State Uni-
versity, and others at the Ushkanii Islands have been comprehen-
sive, addressing not only botany and plant ecology, but climate; 
geology; pedology; ornithology; zoology; and others.  In addition, 
the more extensive physical environment and landscape studies at 
Ushkanii allow a better interpretation of the phytogeography.  The 
Caribou Islands  have  been studied only  briefly  by  comparison, 
and only in a few disciplines, although it should be noted that for 
such small (though important) areas they have, overall, received 
more scientific attention than most areas.
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Study site 1: the Ushkanii Islands, Lake Baikal

Baikal and its climate, animal, and plant worlds—it’s a phenomenon; there’s nothing in the world like it.  But the Ushkanii Islands with 
their natural and climatic conditions; this is an exceptional wonder for Baikal.  One could say that here is uniqueness within the unique.

—Nikolai Ladeischikov, 1975 (in Потемкин 1975)

The Islands and their Setting 

The Ushkanii  Islands  (Ушканьи острова),  also known as 
the  Ushkanii  Archipelago  or  the  Ushkaniis,  are  situated  at 
53°50'N,  108°40'E,  near the center of  Lake Baikal  and approxi-
mately 10 kilometers northwest from the east-central lakeshore at 
Svyatoi Nos Peninsula (полуостров Святой нос).  Though not as 
far from the shore as Caribou Island on Lake Superior, they none-
theless represent the most remote islands in Lake Baikal.  Figure 1 
shows the location of the Ushkanii Islands in Lake Baikal.  

The shortest land-to-land distance between the eastern most 
of the Ushkanii Islands (Dolgii and Kruglii)  to the mainland at 
Svyatoi Nos Peninsula is approximately 6 km—the shortest possi-
ble migration route between the mainland and the Ushkaniis.  The 
minimum  distance  to  the  western  shore  of  Baikal  is  27  km 
between  Bolshoi  Ushkanii  Island  and  Cape  Sharmla  (мыс 
Шармла).  The Ushkanii Islands are at the northern end of a sub-
merged ridge of small mountains.  This is known as the Academic 
Ridge (Академический хребет), and stretches for about 100 kilo-

meters northeast from Olkhon Island to the Ushkaniis.  The ridge 
rises a maximum of 1360 meters from the bottom of Baikal in the 
area (Галазий 1988), and the four Ushkanii Islands represent the 
tops of these submerged mountains. 

Place Names 

The  largest  island  of  the  group  is  Bolshoi  Ushkanii  (о. 
Большой Ушканий), which means “Big Ushkanii”, and the three 
smaller  islands  nearby  to  the  east:  Tonkii,  Kruglii,  and  Dolgii 
(Тонкий,  Круглый,  Долгий);  which  mean “tiny”,  “round”,  and 
“long”,  respectively.   Bolshoi  Ushkanii  Island  is  also  called 
“Ushkanii  Island” in this  document and elsewhere.   The name 
Ushkanii comes from a local Siberian word, “ushkan” (ушкан) for 
“hare” (заяц).  Ushkan is taken from the Russian word for ears 
(уши), in reference to the large ears of hares.  On a 1701 map of 
the Baikal region by the historian, geographer, and cartographer S. 
U.  Remezov,  the  islands  were  named  the  “Hares”  (Заячьии) 
(Галазий 1988, Ламакин 1952).  Adding to the confusion is the 
fact  that this word may refer either to hares (Lepus sp.)  or the 
Baikal nerpa (seal, Phoca sibirica), which has also historically been 
given the name “ushkan” in local speech (Гурулев 1992).  Inciden-
tally, a species of White Sea seal is also sometimes called ushkan 
(Атлас Байкала 1969,  Галазий 1988,  Гурулев 1992,  Байкал 
атлас 1993).  The islands have also occasionally been referred to 
as the Marble Islands (Мраморные острова) (Галазий 1988).  A 
general  map  of  the  Ushkanii  Islands,  showing  place  names 
referred to in this study, is given in figure 2.  

Morphology 

Size and Arrangement

The Ushkanii Islands are comprised of four islands within an 
archipelago of one large island and three smaller islands arranged 
in an arc to the east of the main island.  The largest island, Bolshoi 
Ushkanii Island, is approximately 7 km2 in area, and shaped some-
what like an east-west oriented oval.   It is in longest dimension 
approximately 4.9 kilometers wide from east to west, and 2.7 km 
from north to south.  Its longest continuous dimension is about 5 
km in a east-northeast direction from the southwest tip near the 
meteorological station to the northeast tip.  The maximum eleva-
tion above Lake Baikal is 216 meters (Ламакин 1952), although 
Galazii (Галазий 1988) gives a figure of 211 meters.

Figure 1.  Location map of the Ushkanii Islands. 
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Caribou and Ushkanii Island plants

LYCOPODIOPHYTA

LYCOPODIACEAE   Clubmoss family 

Diaphasiastrum complanatum L.  (Houlb.)    (Lycopodium anceps Wallr., L.  complanatum L.)    northern ground-cedar,  плаун 
обоюдоострый.  UI: Bolshoi: larch woods on lower terraces and on northern slope.  Kruglii: larch and Empetrum woods. 
CI: Backdunes and forest edges.  

Lycopodium annotinum L.   stiff clubmoss,  плаун годовалный.  UI: Bolshoi and Kruglii:  Empetrum shrub areas near northern 
coasts; rare.  CI: Caribou; common in forest.

L. clavatum L.  running-pine, common club-moss, running club-moss.  CI: Common on backdunes and forest border   

L. dendroideum Michaux   ground-pine, round branched ground-pine, northern tree-clubmoss.  CI: Open forest in east central inte-
rior.

L. inundatum L.  bog clubmoss.  CI: On bogs and lakesides.

L. lagopus (Laest.) Zinserl ex Kuzen   one-cone clubmoss.  CI: Grows in association with L. clavatum.

L. lucidulum Michaux   shining clubmoss.  CI: Common in forest.

L. obscurum L.  princess-pine, ground-pine.  CI: Forest edge on north side of island.

L. tristachyum Pursh   ground-cedar, wiry ground-cedar.  CI: On vegetated dunes on West Bay.

SELAGINACEAE   Selaginella family  

Selaginella selaginoides (L.) C. Mart    northern selaginella,  плаунок плауновидный,  Селагинелла зубчатая.   UI:  Bolshoi,  on 
northern shore; damp meadows at beach; rare.

S. rupestris (L.)   S. sibirica (Milde) Hieron.  rock selaginella, плаунок скалный.  UI: Bolshoi: dry cliff slopes on southern slope.

S. sanguinolenta (L.) Spring.  плаунок кровяно-красный.  ST   UI: Bolshoi: southern slope, on fractured carbonate cliffs.

S. borealis (Kaulf.) Rupr.  Lycopodium boreale Kaulf.  плаунок северный.  UI: Listed for Ushkanii only in  Flora of Siberia, and 
described as occurring on shaded cliffs.  Possibly given by Ivanova as  S. sanguinolenta, though it is unclear whether both 
species occur on the island.

ISOËTACEAE   Quillwort family 

Isoëtes echinospora Durieu   I. setacea Durieu   spiny-spored quillwort.  CI: Common in peat bottom in Deer Lake.

EQUISETOPHYTA (Horsetails)

EQUISETACEAE   Horsetail family 

Equisetum arvense L.  common horsetail, field horsetail, хвощ полевой.  UI: Bolshoi Ushkanii: Stony beaches and shorelines.  CI: 
Caribou: gravelly areas.

E. fluviatile L.  water horsetail.  CI: In fen near South Bay Headland.

E. x mackaii (Newman) Birchan   CI: on shoreline marsh at north end of Caribou Island.

E. pratense Ehlrh   meadow horsetail, хвощ луговой.  UI: Bolshoi Ushkanii: on lower terraces at bottom of sharp slopes; moist larch 
woods.

E. scirpoides Michx.  dwarf scouring-rush,  хвощ камышковый.  UI: Bolshoi, Tonkii, and Kruglii: dry fields near  shore, larch 
woods on lower terraces, primarily on northern sides.  Occasional on Bolshoi in pine woods.

E. varigatum Schleicher   variegated horsetail.  CI: On shoreline marsh at north end of Caribou Island.
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POTOMOGETONACEAE   Pondweed family 

Potamogeton alpinus Balbus   red pondweed, alpine pondweed.  CI: Bay between Gull Island and North Point.

Potamogeton confervoides Reichb.  algal-leaved pondweed.  CI: Peat at edge of Deer Lake.  Listed as rare in Ontario and threatened 
in Michigan.

Potamogeton epihydrus Raf.  ribbon-leaf pondweed, emersed pondweed.  CI: Deer lake.

Potamogeton gramineus L.  variable-leaved pondweed, grass-leaved pondweed.  CI: Water between Gull Island and North Point.

Potamogeton natans L.  floating pondweed.  CI: In peaty water of south side Deer lake.

Potamogeton richardsonii (A. Bennet) Rydb.  Richardson's pondweed.  CI: According to Morton and Venn (1996): “sheltered water 
at north end of (Caribou) island”; presumably the small “strait” between Gull and Caribou Islands.

SCHEUCHZERIACEAE   Scheuchzeria family 

Scheuchzeria palustris L.  scheuchzeria.  CI: On bogs, especially big west side bog. 

SPARGANIACEAE   Bur-reed family 

Sparganium emersum Rehmann ssp. acaule (Beeby) C. Cook & M. S. Nicholls   green-fruited bur-reed.  CI: in Deer Lake   

XYRIDACEAE   Yellow-eyed grass family 

Xyris montana Ries   yellow-eyed grass.  CI: Common on wet peat of bogs and around inland lakes (Morton and Venn 1996). 

The small Ushkaniis from the southeast gravel beach of Bolshoi Ushkanii Island.
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Appendix B: Noteworthy Plants of the Ushkanii and Caribou Islands

Noteworthy Plants of the Ushkanii Islands

Endemic Forms or Species

Larix x czekanowskii (L. ushkanensis)
Betula pendula (B. insularis)
Populus tremula (P. tremula f. uczkanensis)
Geranium pseudosibiricum (G. uschkanense, G. coeruleum v. uschkanense)
Cotoneaster tjuliniae

Officially Designated Protected

Deschampsia turczaninowii: Red Books of USSR, Russian Federation, and Buryat Republic
Cypripedium guttatum: Red Book of Buryat Republic
Cypripedium calceolus: Red Books of USSR, Russian Federation, and Buryat Republic
Epipactis helleborine: Red Book of Buryat Republic
Trolllius asiaticus: Red Book of Buryat Republic
Rhododendron dahuricum: Red Book of Buryat Republic

Arctoalpine

Pinus pumila
Betula divaricata
B. rotundifolia
Polemonium pseudopulchellum

Salix divaricata
Sorbaria pallasii 
Chamenerium latifolium

...and the nonvascular arctoalpine plants
Aulacomnium turgidum
Cetraria nivails

C. cuculata

Steppe and Cliff

n.b. - The species given here are mainly from Peshkova’s  Steppe Flora of Baikal Siberia (Пешкова 1972), and include many steppe species 
which also occur in other habitat types.

Asplenium ruta-muraria
Ephedra monosperma
Selaginella sanguinolenta
Stipa capillata
Poa botryoides
Bromopsis inermis
Agropyron cristatum 
Agrostis trinii
Poa argunensis
Calamagrostis epigeios
Phleum phleiodes 
Achnatherum sibiricum
Festuca lenensis

Koeleria altaica
Helictotrichon schellianum
Carex duriuscula
Carex korshinskyi
Carex obtusata
Carex pediformis
Allium anisopodium
Allium strictum
Polygonatum odoratum
Iris humilis
Rumex thyrsiflorus
Polygala sibirica
Polygala comosa
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Acontium barbatum
Delphinium grandiflorum
Pulsatilla multifida
Thalictrum foetidum
Patrina rupestris
Patrina sibirica
Campanula glomerata
Campanula rotundifolia
Veronica incana
Cerastium arvense
Dianthus versicolor
Silene jenisseensis
Silene repens
Achillea asiatica
Artemisia commutata
Artemisia dracunculus
Artemisia frigida
Artemisia gmelinii
Artemisia lacinata
Artemisia santolinifolia
Artemisia sericea
Aster alpinus
Dendranthema zawadskii
Heteropappus hispidus
Hieracium virosum
Saussurea controversa
Saussurea salicifolia
Scorzonera austiaca
Youngia tenuifolia
Androsace amurensis
Androsace incana
Astragalus suffruticosus
Lupinaster pentaphyllus
Oxytropis strobilacea
Vicia multicaulis

Geranium sibiricum
Geranium pseudosibiricum
Linum perenne
Cotoneaster melanocarpus
Cotoneaster uniflorus
Potentilla acaulis
Potentilla bifurca
Potentilla conferta
Potentilla multifida
Rosa acicularis
Spirea flexuosa
Spirea media
Galium boreale
Galium vernum
Bupleurum scorzonerifolium
Kitagawia baicalensis
Phlojodicarpus popovii 
Viola dissecta
Kochia prostrata
Teloxys aristata
Alyssum lenense
Alyssum obovatum
Clausia aprica
Draba nemorosa 
Erysimum hieracifolium
Isatis oblongata
Sedum aizoön
Orostachys spinosa
Saxifraga spinulosa
Myostis suavolens
Lappula redowskii
Thymus  serpyllum
Orobanche coerulescens
Plantago media

Introduced

Agrostis trinii 
Phleum phleoides
Urtica canabina
Urtica angustifolia
Rumex thyrsiflorus
Fallopia convolvulus
Delphinium grandiflorum
Campanula glomerata

Pedicularis ventusa
Oberna behen (?)
Achillea asiatica
Taraxacum officinale (?)
Trifolium pratense
Trifolium repens
Geranium pratense
Geranium sibiricum 
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Silene latifolia
Galium uliginosum
G. vernum
Linum perenne (?)
Potentilla multifida
Anthriscus sylvestris var. nemorosa
Bupleurum scorzonerifolium (?)
Carum carvi (?)

Arabis pendula
Clausia aprica
Dracocephalum ruyschiana (?)
Descurainia sophia
Galeopsis bifida
Cuscuta europaea
Plantago media

Eastern range edge

Hierochloë odorata 

Noteworthy Plants of the Caribou Islands

Officially Designated Protected or Rare

Calamagrostis stricta: threatened in Michigan
Potamogeton confervoides: rare in Ontario and threatened in Michigan 
Thalictrum revolutum: rare in Canada and threatened in Michigan
Sagina nodosa: threatened in Michigan
Empetrum nigrum: threatened in Michigan
Lathyrus palustris: considered regionally important by White (1995)

Arctoalpine

Rubus chamaemorus
Sagina nodosa
E. variegatum 
Scirpus cespitosus
Eriophorum vaginatum ssp. spissum

Calamagrostis stricta ssp. inexpansa
Empetrum nigrum
Leymus mollis
Festuca brachyphylla
Primula mistassinica (nominally)

Maritime

Lathyrus japonicus
Ammophila breviligulata

Leymus mollis

Introduced

Elytriga repens
Phleum pratense
Poa annua 
Poa pratensis ssp. pratensis
Poa compressa
Rumex acetosella
Rumex crispus
Polygonum persicaria

Barbarea vulgaris
Ranunculus acris
Aster lanceolatus ssp. lanceolatus
Hieracium canadense
Trifolium repens
Capsella bursa-pastoris
Erisimum cheiranthoides
Cerastium vulgatum
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Cirsium arvense
Taraxacum officinale
Prunella vulgaris (?)

Malus pumila
Potentilla norvegica (?)

Western

Amelanchier alnifolia
Rubus parviflorus

Vaccinium membranaceum
V. ovalifolium

Eastern

Potamogeton confervoides

Eastern Deciduous and Disjuncts from More Southerly Regions

Claytonia carolineana
Thalictrum revolutum

Symplocarpus foetidus
Acer rubrum

Near the easternmost point of Caribou Island, towrd the northeast. Island of the Yellow Sands. 
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