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Executive Summary
A research program investigating the causes of vegetation differences on the Nisga’a lava
beds (Nass River Valley, B.C.) was initiated in 2018. Some areas are well forested, yet other
areas remain dominated by moss and lichen cover. A total of 66 sample plots were randomly
established across 13 strata in the 25 km2 lava plain. In those plots, the most common species
were the lichens Stereocaulon paschale and Cladina mitis, and the moss Racomitrium
lanuginosum. Common vascular plants included Saxifrage tricuspidata and the fern
Cryptogramma aristichoides. Betula papyrifera is the most widespread tree species found on
the lava beds, with some areas supporting closed cover of Pinus contorta, Populus
balsamifera ssp. trichocarpa, or Thuja plicata as well. A review of historical documents and
local knowledge reveals a complex history of disturbance that has variously reset succession
or accelerated it at different places and times. Further work is needed to identify the sequence
of weather events that have facilitated wildfires and floods on the lava beds, and to project
their likely occurrence in the future.

Acknowledgements
The British Columbia Ministry of the Environment and Climate Change is thanked for
making this work possible under its BC Parks Living Lab Program. Support provided by
Deanna Nyce of the Wilp Wilxo’oskwhl Nisga’a Institute and Mansell Griffin of the Nisga’a
Lisims Government is gratefully acknowledged. Information shared by Yannick Le Moigne,
Glyn Williams-Jones, and by Margaret Vanderberg contributed much to the project, as did
local information shared by Harry Nyce Sr., Arthur Azak, Irene Sequin, and Caroline
Hayduck. Field work was conducted with the assistance of Lori Squires, Charlie Bourque
and Carla Burton. Charlie Bourque provide the GIS services. A special thank-you to Curtis
Bjork for providing species names to the many bryophytes and lichens observed.

2

Introduction
The Aiyansh Volcano erupted about 1770, creating a 25 km2 lava plain and destroying two
Nisga’a villages. These volcanic features and this tragic history are protected in
Anhluut’ukwsim La xmihl Angwinga’asanskwhl Nisga’a (Nisga’a Memorial Lava Beds
Provincial Park, NMLBPP), designated in 1992. The cinder cones and lava deposits are the
second-most recent products of volcanism in Canada, and are nationally unique in terms of
accessibility and First Nations history. Plant inventory work in the 1970s consisted of sketch
maps and species lists, and little has been done since. In the meanwhile, evidence suggests
that climate in the northwest is becoming wetter and milder (see plan2adapt.ca). With forest
cover reported to have developed rapidly in recent decades, it is conceivable that the iconic
lava landscape covered by lichens and mosses could be hidden by trees by the end of the
century.
Within the context of BC Parks’ Living Lab Program for Climate Change and Conservation
(see http://www.env.gov.bc.ca/bcparks/partnerships/living-labs/), a multi-pronged approach
to documenting and explaining the past and current patterns of vegetation in NMLBPP was
proposed. In particular, the goal is to separate the influences of normal successional
processes and those related to yearly variations in climate. In this manner, baseline
descriptions have been undertaken against which future change can be measured.
Furthermore, it is hypothesized that pulses of tree colonization on the lava beds can be
identified, that those colonization events can be related to climate history, and that the
probability of future forest development on the lava beds thereby can be derived from climate
change projections.
Methods
The methodology and sequence of research activities varied from those proposed a year ago,
once information was compiled and recent history of the lava beds became apparent. In short,
a good compilation of disturbance history, coupled with the limited availability of
Enlichened Consulting Ltd. staff for field work in 2018, meant that plot sampling of
vegetation types was conducted in Year 1 instead of Year 2, and efforts to relocate all species
documented in the 1970s will be conducted in Year 2 instead of Year 1.
Disturbance History and Local Knowledge
Information on natural disturbances, infrastructure development and other human activities
on the lava beds was compiled from multiple sources, including literature searches,
government databases, and local informants. In particular, the cooperation of Simon Fraser
University volcanology researchers, the Nisga’a Lisims Government, the Terrace Heritage
Park Museum, Wilp Wilxo’oskwhl Nisga’a Institute, long-time Nass Valley residents and
their many respective contacts greatly facilitated this process (see Discussion). The
information obtained spans much of the 20th century, but remains incomplete. Table 1
summarizes some key events, and indicates those for which additional research is needed.
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Table 1. History of disturbance, vegetation documentation, and infrastructure development
on the Nisga’a lava beds.
Year
Event
Information Source Follow-Up?
Mid-1700s

Eruption, lava
deposition

1800s-1900s

Nisga’a traditional use
on lava beds

1927

Earliest photographs

1930s

East-west wagon road
built
Fire – most area
burned

?Arthur Azak

?Fire recovering,
circular, on east-west
road
?Fire north of eastwest road
Published photographs

1947 Dominion Air
Survey

1944

Pre-1947

Pre-1947
1961
1960s
1973

1976
1977
Pre-1978

Cedars logged from
southeast portions
Ecological reserve
nominations by V.
Krajina & K. Klinka
Vegetation surveys by
K. Kromm
Vegetation assessments by A. Inselberg
Various rough roads
and jeep trails built

1978

Fire at western end

1978

North-South Road
from Terrace built
Aerial photograph
“high school grad fire”
Log sort abandoned
Small fire
Vetter Creek flooded
the east-west road
Roads through lava
beds paved
Surveys on potential
gas pipeline route

1982
1988
?1988
1991
Repeatedly in living
memory
?2001
2013-2015

Sutherland Brown
1969, Symons 1975,
Wuorinen 1978
Picking lava berries,
licorice root (Alice
Azak)
Barbeau 1935

BC Government

1947 Dominion Air
Survey
Beautiful BC
magazine, 1962
Margaret Vanderberg

Look for scars on any
large trees at lava flow
perimeter
More research needed

Relocate photo points,
search for more in
private collections
Exactly what year(s)?
Test for vegetation
differences from
unburned area
More research needed;
test for vegetation
differences
More research needed;
test for differences
Relocate and reshoot
photo points
Dates needed

File reports (courtesy
of Jim Pojar)

Relocate and reshoot
photo points; compare
spp. Lists
File reports (BC Parks) Compare species lists
File report (BC Parks)

Compare species lists

Visible on ground, in
air photos, 1980 forest
cover map
BC Government air
photo
?

Sample biomass
accumulation by
lichens and mosses
Test for vegetation
differences
Both arms of the wye?

BC Government
Caroline Hayduck
?
BC Government
Harry Nyce, Irene
Seguin
(Nisga’a Final Agree.),
BC Min. of Transport.
EDI 2016

Needs confirmation
More research needed
Test for differences
More research needed
Confirmation needed
Confirm rare plant
locations
4

Field Sampling
Combined with a recent geological map (Y. Le Moigne, Simon Fraser University, pers.
comm.), structural differences in the vegetation visible on 1982 and 2010 aerial photographs,
the mappable boundaries of those disturbances were used to define 13 relatively homogenous
strata for ground-based inspection and sampling. The range of Universal Transverse
Mercator (UTM) coordinates from the southwest corner to the northeast corner of the lava
plain were used to define the span of random numbers generated in MS Excel, from which
the first five in each stratum (Table 2) were used to select random locations for sample plots.
The coordinates for those locations were programmed into a Garmon GPS receiver, and
served as the basis for field sampling during two weeks in August 2018. A few incidental
plots were added to the sampling plan, and two of the smaller strata were represented by only
three plots rather than five (Table 2, Figure 1).
Table 2. Strata sampled on the Nisga’a lava beds, ordered from west to east; see Figure 1.
Stratum
Western pahoehoe
margins
Western lobe
Central west
Gitwink rectangle
Central vegetated
Northeast corner

Central bare area

Woodland
The triangle
Circle fire
Log sort

Last lava lobe

Southeast corner

Geology, Vegetation
Complex pahoehoe,
slabs and a’a; mixed
vegetation
Complex surface;
mixed vegetation
Complex surface;
mostly lichen/moss
Mostly pahoehoe;
mixed vegetation.
Complex surface;
mixed vegetation
Complex surface;
patchy mixed
vegetation and
lichen/moss
Complex surface;
patchy mixed
vegetation and
lichen/moss
Complex surface;
closed forest
A’a ridges; lichen &
moss
A’a; lichen & moss
Crushed a’a;
closed forest
Complex surface;
mostly lichen/moss
with treed patches
Mostly a’a & slabs;
complex vegetation

Disturbance History
?none

Plots Sampled
5,8,28,35,36

Fire 1978, 1991

26,41,43,53,56,65,70

Fire 1944, 1978

22,30,31,37,38

Fire 1944, ?1988

9,10,11,54,57

Fire 1944

2,3,33,42,45

Fire pre-1947, 1944

1,16,17,18,61,62

Fire 1944

4,21,24,44,58

Recurrent flooding

23,25,40,55,63

Fire 1944

7,19,27,32,34

Fire pre-1947
Bulldozed level, driven
on, maybe
ripped/decompacted
Fire 1944

13,14,49
50,51,52

Fire 1944

0,29,46,59,60

12,15,20,39,47,48
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Figure 1. Main plain of the Nisga’a lava beds, showing the strata used to guide sampling and sample plot locations.
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Upon reaching each pre-determined sampling location, a 4m x 4m sample plot was laid out
with carpenter’s tape measures, with one edge oriented due north using a compass; the plot was
situated left or right of the random point (while facing north) determined by a digital watch
seconds readout being odd or even. No permanent marker or flagging was left at each sample
site, so it is not possible to exactly relocate them. A standardized field data sheet (Appendix I)
was used to guide data collection. One or more digital photographs were taken of the plot at each
site (e.g., Figure 2). Substrate attributes were recorded, notably with regard to the abundance of
intact pahoehoe pavements, major cracks in pahoehoe, tilted pahoehoe slabs, and rubbly a’a lava.
The average elevational microsite relief within each plot was estimated, and any dominant slope
and aspect was recorded. At locations 1 m inside the four corners of each plot, a trowel was used
to excavate, and a carpenter’s tape measure was used to measure the depth/thickness of any moss
or lichen mats, and that of any litter and humus (organic matter) accumulation. Where trees were
present, a concave spherical densiometer was used to characterize the amount of overhead cover
(shade), based on grid-square tallies when facing in each of the four cardinal directions. Signs of
fire – charcoal, charred tree bases or twigs – were also noted at each plot.

Figure 2. Layout for sample Plot 38 in the Central West stratum, 28 August 2018.

Once site description was complete, all crew members searched for each distinct plant
species found within the 16 m2 plot area, which were then checked off or added to the field data
sheet. Any unknown specimens were assigned a temporary field identification name, and put in a
labelled paper bag (for lichen and bryophytes) or plastic bag (for vascular plants) for future
identification. Once the species list for a plot was completed, percent cover of each species was
estimated with reference to a standard template (Anonymous 2010), and by consensus among
crew members. A minimum value of 0.1% cover was assigned to any individual specimen of
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insignificant cover. Total cover could exceed 100% due to overlapping layers where trees, shrubs
or tall herbs are found over a vegetated ground layer. Although a few epiphytes were recorded,
this was not done systematically, with emphasis instead placed on ground cover. Some unusual
lichens and bryophytes found outside of sample plots or en route to plots were also collected for
identification, but this was not done systematically in 2018 and will be supplemented by 2019
floristic studies.
It had originally been anticipated that representative trees would be cored or sacrificed to
determine ages. But this work is on hold, as 44% of the random sites sampled had no trees
whatsoever, and where trees were found, they frequently represented a range of species and sizes
rather than recognizable cohorts of establishment. Given the widespread history of fire (causing
tree mortality and loss) and frequent localized flooding (which may facilitate tree establishment),
the rationale of relating tree ages and recruitment events to climate signals is being re-evaluated,
with any related field sampling deferred to 2019.
Analysis and Data Processing
Vascular plant samples were keyed out using sources such as Pojar and MacKinnon (1994) and
Douglas et al. (1998-2002), with verifications based on the labelled photographs and range maps
published on E-Flora BC (www.eflora.bc.ca). Several specimens, especially juvenile material,
could not be identified to the species level, and are recorded only at the genus level (e.g., Salix
sp., Woodsia sp., etc.). Lichen, moss and liverwort specimens were shipped to Enlichened
Consulting Ltd. (Clearwater, B.C.), where they were identified by Curtis Bjork and Trevor
Goward, experts in bryology and lichenology. When species names were returned, however,
there often were multiple determinations derived for material in each of the numbered envelopes
submitted, making the matching of some identified specimens with their corresponding field
labels uncertain.
Once updated with corrected species identifications, the information recorded on field data
sheets was entered into an Microsoft Excel spreadsheet, with attributes (such as site features and
cover of individual species) constituting columns, with one row for the data derived for each plot
sampled. Data were then imported into SAS version 9.4 (SAS Institute 2015). Plant cover was
summed by growth form, and simple mean values were computed for each growth form.
Differences among strata in the abundance of each growth form, and for individual species with
mean cover >1%, were tested for using Kruskil-Wallis tests, i.e., analysis of variance on ranked
values, using SAS procedures RANK and GLM. Further explorations based on substrate type,
disturbance history, and proximity to intact forest await supplemental ground plot sampling to be
conducted in 2019. Likewise, multivariate analysis (ordination and/or classification) would
benefit from the more targeted sampling planned for Year 2 of this project.
Preliminary Results
Floristics
Within the 66 plots sampled (for a total 1,056 m2 intensive search area), a total of 197 species
were documented. Of those 10 were tree species, with Betula papyrifera the most frequently
encountered, found in 32% of the plots. Eighteen shrub species were found, with Amelanchier
alnifolia the most frequent, in 14% of the plots. Broadleaf herbs (forbs) of 20 different species
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were documented, with Saxifraga tricuspidata the most frequent, found in 45% of plots. Only 6
grass species and 7 fern and fern ally species were found, represented by Agrostis scabra (in
17% of plots) and Cryptogamma arostichoides (in 56% of plots) as the most frequent species,
respectively. In contrast, the floristic biodiversity of the Nisga’a lava beds is clearly at its richest
among the cryptograms, with 63 moss and liverwort species encountered, and with Racomitrium
lanuginosum found on 91% of the plots. Similarly, 73 lichen species were identified from these
sample plots, with Stereocaulon paschale being encountered most frequently (found in 92% of
plots). Several other vascular and non-vascular species were encountered outside of the sample
plots as well, some of which (identified bryophytes and lichens only) are reported in Appendix
II. Three blue-listed species were encountered: the lichen Cladonia decorticata; and the mosses
Orthotrichum pylaisii, and Schistidium pulchrum. Other noteworthy finds of rare lichen species
include Arctomia fascicularis and the recently named Peltigera islandica.
Vegetation Patterns
Some general observations are first worth noting. First of all, we confirmed that several areas
with closed forest cover (in the “woodland” stratum, and on the southwest edge of the “southeast
corner” stratum) were indeed situated on lava, and did not represent inaccurate mapping of the
underlying lava deposits. Furthermore, many of those locations showed evidence of flooding,
sometimes with widespread silt deposition. Secondly, despite the fact that 56 of the 66 plots
sampled reportedly have some history of fire, there was very little on-the-ground evidence of that
fire history, with only 6 plots showing unequivocal evidence of fire in the form of charcoal
residue or charred wood remaining on site. Thirdly, a number of anthropogenic disturbances
from the latter half of the 20th century (abandoned roads and trails, bulldozed fire guards, borrow
pits used in highway construction) were almost exclusively dominated by Stereocaulon paschale
lichen cover. Similarly, there were some very sharp boundaries in moss-lichen cover, sometimes
related to slope and aspect, with more Racomitrium lanuginosum and other bryophytes clearly
more abundant on the north-facing side of ridges, or apparently reflecting where a historical
surface fire had stopped (Figure 3a and 3b).
Finally, scattered trees were found in most strata, sometimes in very dense configurations.
But rarely did they seem to represent a cohort that might reflect a set of concurrent conditions
favourable for seedling establishment. Only at three locations were such apparent cohorts
observed: an even-aged stand of lodgepole pine on the old log sort; dense young trees (mostly
western hemlock) growing on a logging trail between Plot 23 and the highway; and on the
western-most arm of the “woodland” stratum, where a stand of even-sized lodgepole pine
established on relatively level pahoehoe lava that has been covered with silt.
There are some interesting contrasts in the dominant vegetation found in different parts of the
lava beds (Table 3). Of note is that graminoids and ferns are not a major component of the
vegetation, rarely averaging more than 1% cover. Broadleaf herbs and shrubs are most abundant
in the understory of tree-dominated strata such as the woodland and the log sort. Bryophytes
dominate in the central bare area, the triangle, and the circle fire strata, whereas lichens are more
abundant at the western pahoehoe margins, in the central west, Gitwink rectangle, and northeast
corner strata. Conversely, lichen cover is very low in the woodland and the log sort, and
surprisingly low at the spots sampled in the triangle stratum.
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Figure 3. Sharp transitions in moss and lichen cover observed on the Nisga’a lava beds. a) aspect
differences, with Stereocaulon paschele prevailing on south-facing ridges (left) of a’a rubble,
and Racomitrium lanuginosum dominating on the north-facing sides (right) of the same ridges,
with a few vascular plants establishing in the depressions. b) Stereocaulon paschale cover (right)
apparently removed by a historical surface fire (left).

Table 3. Mean growth form cover values (%) in strata sampled on the Nisga’a lava beds.
Stratum
Western pahoehoe
margins
Western lobe
Central west
Gitwink rectangle
Central vegetated
Northeast corner
Central bare area
Woodland
The triangle
Circle fire
Log sort
Last lava lobe
Southeast corner
GLM F value
Prob > F

Trees*
0

Shrubs
2.18

Forbs
0.12

Graminoids
0

Ferns
1.00

Bryophytes
32.7

Lichens
58.3

5.14
0
2.40
0
0.25
0
(3.5)
0
0
(0)
0
0
1.13
0.3594

0
0
1.24
0
0
0.34
23.4
0.14
0
8.67
0.83
0
4.08
0.0002

0.27
1.65
3.48
1.25
5.01
0.26
13.7
0
0
0.07
0.37
0.18
3.23
0.0018

0.23
0.13
0.04
0.10
1.37
0.02
0.05
0
0
0
0.33
0
1.25
0.2810

0.34
0.30
0.48
0.73
0.70
0.10
0.15
0
0
0
0.43
0.70
0.87
0.5856

40.4
15.3
29.8
22.8
28.0
60.7
31.2
73.2
75.6
18.7
50.0
50.6
3.73
0.0005

54.2
82.3
59.3
70.7
55.6
33.9
1.9
16.8
22.1
13.9
42.0
41.1
5.32
<0.0001

*values in parentheses, ( ), denote understory tree cover only, over which there were high levels
of shade from taller trees, which was measured separately.
Across the Nisga’a lava beds as a whole, only the following plant species had an average of
more than 1% cover: the trees Pinus contorta, Thuja plicata, Betula papyrifera, and Populus
balsamifera ssp. trichocarpa; the forb Saxifraga tricuspidata; the moss Racomitrium
lanuginosum; and the ground lichens Cladina mitis and Stereocaulon paschale. A largely
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different set of species exhibited constancy across the study area, with the following species
found on more than one-half (33) of the plots: Crytogramma aristichoides (a fern) as the only
vascular plant; the bryophytes Bucklandiella sudetica, Polytrichum juniperinum, and
Racomitrium lanuginosum; and the lichens Cladina mitis, Cladina rangiferina, Cladonia c.f.
pyxidata, C. coniocrea, C. gracilis spp. turbinata, C. stricta, and Stereocaulon paschale.
Discussion
The field sampling program was not designed to test for significant differences among strata, but
rather to ensure a broad representation of vegetation across the study area. By visiting such a
large number of random locations, including the observations made in crossing the lava beds to
get to each of those sites, exposed the research team to a large variety of vegetation patterns and
associations. Further analysis and field sampling is required to fully elucidate the factors
responsible for the diversity in vegetation development observed on the Nisga’a lava beds. The
following are some interim interpretations, which set the stage for additional focused research to
be conducted in 2019.
In general, there is a surprising history of wildfires on the lava beds, a phenomenon perhaps
unique in the world. In the humid climate of the inland North Coast, conditions supporting lava
colonization by Stereocaulon paschale (a species that tends to colonize bare rock or compacted
soil substrates) are very good. That lichen cover is quickly overgrown by deep mats of
Racomitrium lanuginosum, with scattered vascular plants and woody species establishing in
cracks and hollows. But during prolonged summer droughts, those moss and lichen blankets
become tinder dry, and are very easily ignited. Although lightning is relatively rare in the area,
the Nisga’a lava beds have always been widely used and travelled by Indigenous and settler
populations, providing ample ignition sources. Those recurrent fires are hypothesized to have
repeatedly reset succession to earlier stages. It is proposed that there seems to be more abundant
tree cover in recent years primarily because there haven’t been any major fires on the lava beds
for the last 20 or 30 years.
On the other hand, some areas have not only escaped burning in recent decades, but have
managed to support closed forest cover of cottonwood (Populus balsamifera ssp. trichocarpa) or
lodgepole pine (Pinus contorta var. latifolia). Disturbance history seems to be at the root of this
phenomenon as well, for most of that woodland area seems to flood recurrently, with silt often
deposited and providing a more suitable substrate (than bare lava rock) for tree seed germination
and seedling growth. Industrial activities at the former log sort likewise homogenized the surface
materials, compacted them so water could be better retained, and thereby provided an improved
substrate for tree establishment. The net effect is that ecosystem development on the Nisga’a
lava beds does not follow the textbook portrayal of primary succession, proceeding slowly and
linearly as nitrogen fixers establish, organic matter accumulates and multi-layered vegetation
develops. Rather, it primary succession here is proceeding in fits and starts mediated by
disturbances: often reversed by wildfires, but accelerated in some places by flooding.
Although there seems to be no strong support for favourable weather events prompting
widespread tree establishment on the lava beds, there still may be a detectable connection to
weather and climate in the vegetation patterns observed. Analysis is needed to characterize the
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weather during and preceding the documented wildfires, which will allow projections of how
frequently such conditions might arise again in the future under different climate change
scenarios. Likewise, it is expected that particular combinations of snowpack, spring thaw
trajectories, and rainfall are responsible for those years when the Vetter Creek overflowed its
banks, deposited sediments, and facilitated tree establishment and woodland expansion. More
research is needed to identify the timing and locations of different fire and flooding events, as
well as to investigate the role of additional factors such as intact forest edge proximity and the
role of road dust.
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Appendix I. Field data sheet used for 2018 sampling of Nisga’a lava beds vegetation.
NISGA'A LAVA BEDS VEGETATION SURVEY, BC PARKS LIVING LABS PROGRAM
Date____________ Crew_______________ Stratum ________________________ Plot ___
UTM-East ________________ UTM-North __________________ Elevation ______m
Slope ______ Aspect _____ Slope Posit _____________ Cyclic Relief _________m
Moss/Lichen Depth, cm: 1____ 2____ 3____ 4____
OM Depth, cm: 1____ 2____ 3____ 4____
Overhead Cover, Spherical Densiometry (/96): 1____ 2____ 3____ 4____
Species
% Species
% Species
%
Trees
Forbs
Dryopteris expansa
Abies
Achillea millefolium
Gymnocarpium dryopteris
Picea sp.
Actaea rubra
Polypodium glycyrrhiza
Pinus contorta
Anaphalis margaritacea
Polystichum
Thuja plicata
Antennaria
Pteridium aquilinum
Tsuga heterophylla
Aquilegia formosa
Woodsia
Alnus rubra
Arabis
Betula papyrifera
Arnica cordifolia
Fern Allies
Juniperus communis
Aruncus dioica
Equisetum arvense
Populus balsamifera
Aster
Lycopodium
Populus tremuloides
Castilleja miniata
Salix scouleriana
Chrysanthemum leucanthemum
Mosses & Liverworts
Epilobium angustifolium
Dicranum fuscescens
Shrubs/Dwarf shrubs
Erigeron
Dicranum scoparium
Alnus sitchensis
Fragaria virginiana
Eurhynchium praelongum
Amelanchier alnifolia
Galium
Grimmia torquata
Arctostaphylos uva-ursi
Geum macrophyllum
Hylocomium splendens
Cornus canadensis
Goodyera oblongifolia
Pleurozium schreberi
Cornus stolonifera
Hieracium
Polytrichum juniperinum
Linnaea borealis
Heuchera
Rhacomitrium lanuginosum
Pachistima myrsinites
Orthillia secunda
Ptilium crista-castrensis
Ribes lacustre
Saxifraga tricuspidata
Ribes laxiflorum
Sedum divergens
Ribes
Sedum lanceolatum
Rhododendron groenlandicum
Solidago
Rosa nutkana
Taraxacum officianale
Lichens
Rubus idaeus
Trifolium
Cladina alpestris
Rubus leucodermis
Vicia americana
Cladina multiformis
Rubus parviflorus
Cladina rangiferina
Rubus pedatus
Cladina
Rubus pubescens
Graminoids
Cladonia coccifera
Salix
Bromus
Cladonia coniocraea
Sambucus racemosa
Carex
Cladonia gracilis
Sherpherdia canadensis
Calamagrostis canadensis
Cladonia pyxidata
Sorbus scopulina
Elymus glaucus
Cladonia
Spiraea douglasii
Festuca
Nephroma arcticum
Symphoricarpos albus
Juncus
Peltigera
Vaccinium membranaceum
Luzula
Stereocaulon tomentosum
Vaccinium scoparium
Poa
Stereocaulon
Vaccinium
Viburnum edule
Ferns/Fern Allies
Arthyrium filix-femina
Cystopteris fragilis
Fungi
Cryptogramma arostichoides
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Appendix II. Plant species encountered in Nisga’a lava bed plots sampled in 2018.
Trees:

Shrubs:

Forbs & Dwarf Shrubs:

Abies lasiocarpa (Hook.) Nutt.
Acer glabrum Torr.
Malus fusca (Raf.) C.K. Schneid.
Picea sitchensis (Bong.) Carrière
Pinus contorta Douglas ex Loudon
Thuja plicata Donn ex D. Don
Tsuga heterophylla (Raf.) Sarg.
Tsuga mertensiana (Bong.) Carrièr
Betula papyrifera Marshall
Populus balsamifera ssp. trichocarpa
L. (Torr. & A. Gray ex Hook.) Brayshaw
Populus tremuloides Michx.
Alnus viridis ssp. sinuata (Chaix) DC. (Regel) Á. Löve & D. Löve
Amelanchier alnifolia (Nutt.) Nutt. ex M. Roem.
Arctostaphylos uva-ursi (L.) Spreng.
Chimaphila umbellata (L.) W.P.C. Barton
Cornus stolonifera Michx.
Crataegus douglasii Lindl.
Linnaea borealis L.
Lonicera involucrata (Richardson) Banks ex Spreng.
Prunus sp.
Ribes laxiflorum Pursh
Rosa nutkana C. Presl
Rubus idaeus L.
Rubus pubescens Raf.
Rubus sp.
Salix c.f. sitchensis Sanson ex Bong.
Salix c.f. arbusculoides Andersson
Salix sp.
Shepherdia canadensis (L.) Nutt.
Sorbus scopulina Greene
Symphoricarpos albus (L.) S.F. Blake
Vaccinium membranaceum Douglas ex Torr.
Vaccinium ovalifolium Sm.
Viburnum edule (Michx.) Raf.
Actaea rubra (Aiton) Willd.
Aralia nudicaulis L.
Aster sp.
Clintonia uniflora (Menzies ex Schult. & Schult. f.) Kunth
Cornus canadensis L.
Epilobium angustifolium L.
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Graminoids:

Ferns & Fern Allies:

Bryophytes:

Epilobium latifolium L.
Erigeron sp.
Fragaria virginiana Duchesne
Galium triflorum Michx.
Goodyera oblongifolia Raf.
Hieraceum c.f. albiflorum Hook.
Leucanthemum vulgare Lam.
Maianthemum racemosum (L.) Link
Melampyrum lineare Desr.
Orthilia secunda (L.) House
Osmorhiza sp.
Pyrola asarifolia Michx.
Pyrola chlorantha Sw.
Saxifraga tricuspidata Rottb.
Sedum divergens S. Watson
Agrostis scabra Willd.
Danthonia c.f. spicata (L.) P. Beauv. ex Roem. & Schult.
Deschampsia caespitosa (L.) P. Beauv.
Elymus hirsutus J. Presl
Festuca saximontana Rydb.
Trisetum spicatum (L.) K. Richt.
Athyrium filix-femina (L.) Roth
Cryptogramma acrostichoides R. Br.
Dryopteris expansa (C. Presl) Fraser-Jenkins & Jermy
Dryopteris filix-mas (L.) Schott
Gymnocarpium dryopteris (L.) Newman
Polypodium glycyrrhiza D.C. Eaton
Woodsia sp.
Amblystegium serpens (Hedw.) Schimp.
Amphidium lapponicum (Hedw.) Schimp.
Anastrophyllum minutum (Schreb. Schust)
Antitrichia californica Sull.
Antitrichia curtipendula (Hedw.) Brid.
Arthrorhaphis alpina (Schaer.) R. Sant.
Barbilophozia barbata (Schmid. ex Schreb.) Loeske
Barbilophozia kunzeana (Huebener) Gams
Brachythecium acutum (Mitt.) Sull.
Bucklandiella sudetica (Funck) Bednarek-Ochyra & Ochyra
in R. Ochyra et al., Cens. Cat.
Bryoria fuscescens (Gyeln.) Brodo & D. Hawksw.
Cephaloziella divaricate (Sm.) Schiffn.
Ceratodon purpureus (Hedw.) Brid.
Climacium dendroides (Hedw.) Web. & Mohr
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Dicranum howellii Renauld & Cardot
Dicranum pallidisetum (J.W. Bailey) Irel.
Dicranum polysetum Sw.
Dicranum scoparium Hedw.
Dicranum sp. (sterile)
Didymodon fallax (Hedw.) R.H. Zander
Eurynchiastrum pulchellum (Hedw.) Ignatov & Huttunen
Fissidens adianthoides Hedw.
Grimmia torquata Hornsch.
Heterocladium procurrens (Mitt.) A. Jaeger
Homalothecium fulgescens (Mitt. ex C. Muell.) Lawt.
Hylocomium splendens (Hedw.) B.S.G.
Hypnum circinale Hook.
Lophozia bicrenate (Schmidel ex Hoffm.) Dumort.
Mnium blyttii Bruch & Schimp.
Mnium spinulosum B.S.G.
Niphotrichum canescens (Hedwig)
Niphotrichum elongatum (Frisvoll)
Niphotrichum ericoides (Bridel)
Orthotrichum pylaisii Brid. Blue-listed
Orthotrichum speciosum Nees
Plagiochila satoi S. Hatt.
Plagiomnium ciliare (Müll. Hal.) T. Kop.
Plagiopus oederiana (Sw.) Crum & Anderson
Plagiothecium laetum Schimp.
Pleurozium schreberi (Brid.) Mitt.
Pohlia cruda (Hedw.) Lindb.
Polytrichum juniperinum Hedw.
Polytrichum piliferum Hedw.
Porella cordaeana (Huebener) Moore
Ptilidium ciliare (L.) Hampe
Ptilidium pulcherrimum (Weber) Vain.
Ptilium crista-castrensis (Hedw.)
Ptychostomum pallescens (Schleicher ex Schwagrichen)
Ptychostomum weigelii (Sprengel)
Pylaisia polyantha (Hedw.) Grout
Racomitrium lanuginosum (Hedw.) Brid.
Rhizomnium glabrescens (Kindb.) Kop.
Rhytidiadelphus loreus (Hedw.) Warnst.
Rhytidiadelphus triquetrus (Hedw.) Warnst.
Sanionia uncinata (Hedw.) Loeske
Sanionia orthothecioides (Lindb.) Loeske
Schistidium frigidum H.H. Blom
16

Schistidium pulchrum H.H. Blom Blue listed
Sciurohypnum latifolium (Kindb.)

Tetralophozia setiformis (Ehrh.) Schljakov

Lichens:

Tritomaria quinquedentate (Huds.) H. Buch
Warnstorfia exannulata (Schimp.) Loeske
Alectoria sarmentosa (Ach.) Ach.
Arctomia fascicularis (L.)
Arthrorhaphis citronella (Ach.) Poelt
Caloplaca atrosanguinea (G. Merr.) Lamb
Cladina mitis (Sandst.) Hustich
Cladina rangiferina (L.) Weber ex F.H.Wigg.
Cladina stellaris (Opiz) Pouzar & Vězd
Cladonia albonigra Brodo & Ahti
Cladonia bellidoflora (Ach.) Schaer.
Cladonia borealis S. Stenroos
Cladonia cenotea (Ach.) Schaerer

Cladonia cf. pyxidate (L.) Hoffm.
Cladonia cf. verticillate (Hoffm.) Schaer
Cladonia chlorophaea (Flörke ex Sommerf.) Sprengel
Cladonia coccifera (L.) Willd.

Cladonia coniocraea (Flörke) Sprengel
Cladonia cornuta (L.) Hoffm. ssp. cornuta

Cladonia cornuta ssp. groenlandica (E. Dahl) Ahti
Cladonia crispata ssp. crispata (Ach.) Flotow
Cladonia decorticata (Flörke) Sprengel Blue listed
Cladonia deformis (L.) Hoffm
Cladonia fimbriata (L.) Fr.
Cladonia gracilis ssp. turbinata (L.) Willd. (Ach.) Ahti

Cladonia macilenta Hoffm.
Cladonia merochlorophaea Asah.
Cladonia multiformis G. Merr.
Cladonia phyllophora Ehrh. ex Hoffm.
Cladonia pleurota (Flörke) Schaer.
Cladonia pseudalcicornis Asahina
Cladonia rei Schaer.
Cladonia scabriuscula (Delise) Nyl.
Cladonia squamosa Hoffm.
Cladonia squamules
Cladonia stricta (Nyl.) Nyl.
Cladonia uncialis ssp. uncialis (L.) Weber ex F.H. Wigg.
Cladonia verruculosa (Vain.) Ahti
Cynodontium tenellum (Bruch & Schimp.) Limpr.
Hypogymnia enteromorpha (Ach.) Nyl.
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Hypogymnia inactiva (Krog) Ohlsson
Hypogymnia occidentalis L.H. Pike
Kaernefeltia californica (Tuck.) Thell & Goward
Lecanora pulicaris (Pers.) Ach.
Lepraria diffusa (J.R. Laundon) Kukwa
Lepraria borealis Lohtander & Tønsberg
Lepraria eburnean J. R. Laundon
Lepraria membranacea (Dicks.) Vain.
Lepraria neglecta (Nyl.) Erichsen
Lobaria pulmonaria (L.) Hoffm.
Nephroma arcticum (L.) Torss.
Nephroma bellum (Sprengel) Tuck.
Ochrolechia juvenalis Brodo
Parmelia saxatilis (L.) Ach.
Parmelia sulcata Taylor
Parmeliopsis hyperopta (Ach.) Arnold
Peltigera apthosa (L.) Willd.
Peltigera britannica (Gyelnik) Holt.-Hartw. & Tonsb.
Peltigera conspersa (nom. prov.)
Peltigera islandica T. Goward & S.S. Manoharan-Basil
Peltigera leucophlebia (Nyl.) Gyelnik
Peltigera macilenta
Peltigera membranacea (Ach.) Nyl.
Peltigera neckeri Hepp ex Müll.Arg.
Pertusaria stenhammari Hellb.
Placopsis gelida (L.) Lindsay s.l.
Platismatia glauca (L.) Culb. & C. Culb.
Ramboldia cinnabarina (Sommerf.) Kalb, Lumbsch & Elix
Rhizocarpon eupetraeum (Nyl.) Arnold
Stereocaulon grande (H. Magn.) H. Magn.
Stereocaulon klonkikense T. Sprib.
Stereocaulon paschale (L.) Hoffm.
Stereocaulon tomentosum Fr.

Appendix III (digital MS Excel file). Vegetation table, showing estimated species cover in 66
plots (4m x 4m) sampled on the Nisga’a lava beds in 2018.
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