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EXECUTIVE SUMMARY

River valleys are especially diverse portions of any landscape because of their diversity of
moisture, exposure and disturbance regimes. In highly altered landscapes, river valleys also often
retain the most natural communities because of inherent difficulties in farming, logging and settling
their steep slopes and flood-prone bottomlands. Because soils with higher pH values (i.e. alkaline,
basic or calcareous soils) are generally much more fertile than acidic ones and often support species-
rich communities, river valleys underlain by alkaline bedrock often constitute particularly significant
reservoirs of biodiversity.

In New Brunswick, high-pH habitats (including alkaline bedrock outcrops, cliffs, fens and
swamps) represent a small portion of the provincial land area, often occurring as small islands within a
predominantly acidic | andscape. These faachlarplant, s s upr
lichen and bryophyte species and represent areas of high conservation significance. Due to lack of
connectivity and relative isolation, species of conservation concern found in these habitats may be at
greater risk of local extirpation due to human disturbance or stochastic events, as recruitment and
recolonization from other populations is unlikely. Furthermore, calcareous upland and wetland habitats
are underrepresented in the provinceds network of g
support may therefore be under greater threat.

The central and eastern portions of Restigouche County in New Brteemswi ckds N
Uplands Ecoregion, hold some of the most significant concentrations of high-pH habitats in the
province, mainly found where bedrock is exposed on steep ravine slopes and river shores. Due to
northern New Br unredapogrdphy,settiementand agrigulture have had a relatively
small impact in the region and several of its river valleys have remained largely intact, aside from
impacts of historical logging and log driving, and recent industrial wood harvesting and sylviculture.

With funding from the New Brunswick Wildlife Trust Fund and Environment and Climate
ChangeCanadads Atl ant i c peograns the Atlantic Candda Canderaatian Data
Centre expanded on previous fieldwork carried out along northern New Brunswick rivers over the last
two decades. Over two weeks in late July and late August 2018, we devoted the equivalent of 56
person days to biological inventories in 13 northern New Brunswick calcareous ravines and river
valleys focused on vascular plants, lichens and bryophytes. Thep r o j e ¢ t @as to discpver ard
precisely document rare species populations and rare plant communities in order to: (1) identify areas
of high conservation value, and (2) improve understanding of the provincial status of rare species and
communities.

Our fieldwork was highly successful, discovering 1,369 locations of 124 taxa of conservation
concern in New Brunswick (57 vascular plants, 35 macrolichens, 23 bryophytes and nine birds),
including 58 location records for 26 Critically Imperiled species, 181 location records for 31 Imperiled
species, and 1,130 location records for 68 Vulnerable species. Across all survey sites, we
documented over 7,700 species occurrence records.

We documented several very significant finds for New Brunswick, including the discovery of
one vascular plant and eight lichens not previously known to occur in the province: Inland Bluegrass



(Poa interior), Thick-branched Rockshag Lichen (Ephebe solida), Lesser Eye Shadow Lichen
(Phaeophyscia decolor), Sc hr a d e r 6 &ichéngleptogianksichmaderi), Lesser Rockbud Lichen
(Euopsis granatina), Rock Hairball Lichen (Spilonema revertens), Rockvelvet Lichen (Thermutis
velutina), Rimmed Cobblestone Lichen (Acarospora glaucocarpa) and a jellyskin lichen with no
recognized common name (Leptogium massiliense). Other highlights included additional records of
five species first discovered in New Brunswick through AC CDC fieldwork in 2017: Northern Holly Fern
(Polystichum lonchitis), Large-leaved Sandwort (Moehringia macrophylla), Thread Lichen (Ephebe
perspinulosa), Soil Tarpaper Lichen (Collema tenax), Forty-five Jellyskin Lichen (Leptogium
intermedium).

Precise documentation of rare species and communities has allowed for the fine-scale
identification of several areas of conservation significance representing potential future targets for
protected area designation, especially in the Upsalquitch River and Charlo River watersheds and
particularly in the South Charlo River gorge. Surveys in 2017 and 2018 reveal that this area holds one
of the most significant rare species concentrations in New Brunswick and supports the only known
provincial occurrences of two vascular plants (Inland Bluegrass and Northern Holly Fern) and one
lichen (Forty-five Jellyskin Lichen).

The significant amount of occurrence data collected through this project has improved our
understanding of the true status of many rare species and communities in the province and has
greatly informed ongoing species rank reassessments. This will in turn make a significant contribution
in focusing conservation action on species and areas most in need of protection.
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BACKGROUNDRATI ONALE

River valleys are especially diverse portions of any landscape because of their diversity of
moisture, exposure and disturbance regimes. In highly altered landscapes, river valleys also often
retain the most natural communities because of difficulties inherent in farming, logging and settling
their steep slopes and flood-prone botto ml and s . Due to northern New
topography, settlement and agriculture have had a relatively small impact in the region and several of
its river valleys have remained largely intact, aside from impacts of historical logging and log driving,
and recent industrial wood harvesting and sylviculture.

Where watersheds are underlain by alkaline bedrock, river valleys often constitute particularly
significant reservoirs of biodiversity. Along with hydrology, soil pH is one of the most important factors
governing the occurrence of plant species and communities. Soils with higher pH values (i.e. alkaline,
basic or calcareous soils) are generally much more fertile than acidic ones, and often support species-
rich communities, constituting biodiversity hotspots. Conditions suitable to support calciphilic plant
communities generally occur in two types of situations: (1) where high-pH bedrock is exposed (cliffs,
outcrops, deeply incised ravines, etc.) or where shallow soils are underlain by high-pH bedrock (e.g.
rich upland hardwoods underlain by limestone) and (2) where significant groundwater seepage
through high-pH bedrock brings nutrient-rich alkaline water to the surface, forming calcareous swamps
and fens.

Over 400 of New Br unrplant spdciéssrepresentingi~85%\ofttec ul a

Br un s

provincebs total flora, show at | east some affinit:y

analysis; AC CDC 2018). These include roughly 270 species of conservation concern, nearly 200 of
which are considered Critically Imperiled (S1) or Imperiled (S2) (see Appendices 1 and 2 for status

rank definitions) in the province. Many of NpdHw Br ur

habitats, meaning that these areas are particularly significant for conservation.

In New Brunswick, high-pH habitats represent a very small portion of the total provincial land
area, and most often occur as small islands within a predominantly acidic landscape. Due to lack of
connectivity and relative isolation, species of conservation concern found in these habitats are at
greater risk of local extirpation due to human disturbance or stochastic events, as recruitment and
recolonization from other populations is unlikely. Furthermore, calcareous upland and wetland habitats
are underrepresented in the provinceds networ Kk
support may therefore be under greater threat.

The central and eastern portions of Restigouche County,inNew Br unswi ckds
Uplands Ecoregion, hold some of the most significant concentrations of high-pH habitats in the
province, mainly found where bedrock is exposed on steep ravine slopes and river shores. The region
has a varied geology, characterized by a complex mosaic of volcanic rock, carbonate sedimentary
rock, and deep- and shallow-water clastic sedimentary rock (Fyffe and Richard 2007, GSC 2019, NB
DERD 2019). Several of the bedrock formations most prevalent in the area include moderately to
highly alkaline components. Whilet h e r e g i canogable fivers (Bestigouche, Kedgwick and
Upsalquitch) have received considerable survey attention in the past and are well known as calciphilic
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species hotspots, numerous smaller and less accessible river sections and brook valleys have never
been explored by professional naturalists.

With project funding from Environment and Climate ChangeCanadads At l antic Eca
Initiative fund and the New Brunswick Wildlife Trust Fund in 2018, the Atlantic Canada Conservation
Data Centre (AC CDC) expanded on previous fieldwork carried out along northern New Brunswick
rivers over the last two decades, conducting botanically-focused biological inventories in thirteen river
and brook valleys of central and eastern Restigouche County. The objective of this project was to
discover and precisely document rare vascular plant populations and rare plant communities in order
to (1) identify areas of high conservation value and (2) improve our understanding of the provincial
status of rare species and communities throughthee nhancement of the AC CDCo&s
occurrence dataset.

METHODS

Prior to fieldwork, relatively intact river and brook valleys potentially containing alkaline bedrock
exposures were identified in central and eastern Restigouche County based on geological mapping
and aerial photography, used in combination with AC CDC rare species data to ensure that sites had
not previously been extensively covered. Documented calciphilic plant occurrences were also used as
indicators of high-pH habitats to identify higher-priority areas for survey.

During the weeks of July 24" to 27" and August 21 to 24", biological surveys were carried out
by AC CDC botanists Sean Blaney, David Mazerolle and Colin Chapman, E.C. Smith Herbarium
botanist Alain Belliveau and freelance bryologist / lichenologist Tom Neily. The fieldwork team devoted
the equivalent of roughly 56 person days (including travel and overtime, conservatively estimated) to
surveys focused on documenting plant and lichen biodiversity and ecological communities of
conservation concern. Surveys were carried out in thirteen river and brook valleys: (1) Whites Brook
(upper section and lower section), (2) Lower Grindstone Brook, (3) Cheuters Brook, (4) Jardine Brook,
(5) Grog Brook, (6) the Northwest Upsalquitch River, (7) Narrows Brook, (8) the Charlo River, (9) the
South Charlo River, (10) the South Branch Benjamin River, (11) Louison Brook, (12) Lower McNair
Brook and (13) Upper McNair Brook. Figure 1 shows the location of surveyed sites.

During fieldwork, botanists focused on areas with higher potential to support provincially rare
species or ecological communities (with particular attention to steep slopes with high-pH bedrock
exposures, rich floodplains and old forest), but generally sampled all habitat types within survey areas.
Site coverage was precisely documented by GPS units set to record track point locations at 10 to 15
second intervals. Surveyors collectively travelled roughly 290 km on foot during the project. Survey
coverage is precisely illustrated in Site Summaries.

We compiled full vascular plant species lists for each survey site, assigning general
descriptions of speciesd® abunda meé preséentirhsmall niambesur v ey e
at very few locations; uncommon i present at roughly four or five locations in small numbers or one or



two locations in large numbers; locally common i present at several locations in larger numbers but
not widespread; fairly common i widespread at the site but generally not in very large numbers;
common i widespread at the site and present in large numbers. For any provincially rare species
encountered during surveys (those species with provincial status ranks [S-ranks], of S1 to S3S4
and/or provincial General Status Ranks of At Risk, May Be At Risk or Sensitive; see Appendix 1 for
rank definitions), we recorded precise locations by GPS (accurate to 10 m or less), along with
information on population size and extent, habitat and associated species. Individuals or patches
separated from others by 10 m or more were considered distinct locations and were generally
recorded separately. Most rare species populations were also documented by voucher specimens that
will be deposited at the New Brunswick Museum in Saint John, the Connell Memorial Herbarium -
University of New Brunswick in Fredericton, the E.C. Smith Herbarium - Wolfville Nova Scotia, the
Agriculture and Agri-Food Canada Collection of Vascular Plants - Ottawa and the Canadian Museum
of Nature - Ottawa.

In addition to vascular plant occurrence data, general notes were taken on significant
ecological communities represented within survey sites, with more detailed data collected for
provincially rare communities, including old growth forest. Macrolichens were also considered an
important target during fieldwork, although level of survey effort for these taxa varied considerably
between sites. Freelance bryologist / lichenologist Tom Neily focused his efforts solely on
documenting bryophytes and lichens, in complement to the observations of other surveyors who
generally had a broader focus including vascular plants, lichens, ecological communities and animals.
Breeding bird species, particularly those considered to be of conservation concern, were incidentally
documented with breeding evidence recorded using the methods of the Maritimes Breeding Bird Atlas
(http://www.mba-aom.ca).

All data collected and compiled through this project were digitized and standardized for
i ncorporati on i n treferencedespesi€s odCuréhbedatapase, where they will be
permanently maintained and will inform future conservation and land use decisions.
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RESULTS

SPECIES OF CONSERVATION CONCERN

We discovered 1,369 locations for 124 different provincially rare species or subspecies,
including 26 Critically Imperiled (S1) taxa, 31 Imperiled (S2 and S2S3) taxa, and 68 Vulnerable (S3
and S3S4) taxa (Table 1; see Appendix 1 for status rank definitions). Species of conservation concern
documented during surveys include 57 vascular plants, 35 lichens, 23 bryophytes and nine birds.

All but five of the 57 documented vascular plant taxa of conservation concern are considered
moderately to highly calciphilic, and roughly two thirds of these are entirely restricted to alkaline
habitats in the province.

Total rare species richness by site ranged from 11 to 50, averaging approximately 23 species
(median of 21) across all sites (Table 1; see also Site Summaries below). Rare vascular plant species
richness varied from four to 24 species, averaging 11. The highest numbers of provincially rare
species were documented along the Northwest Upsalquitch River (50 spp.), the South Charlo River
(38 spp.) and the Charlo River (46 spp.). These three sites, which represent the largest watercourses
surveyed through this project, received the most extensive search effort and benefitted from a more
diversified survey coverage with a greater focus on lichens and bryophytes. Documented richness of
rare vascular plant species largely follows the same pattern, with highest numbers also recorded on
the Northwest Upsalquitch River (24 spp.), South Charlo River (22 spp.) and Charlo River (15 spp.).

Discussion on the rarest and most significant species of conservation concern recorded during
our fieldwork is presented below. Details provided on the distribution and range of these species were
obtained from ACCDC (2019), CESCC (2015), NatureServe (2019), CNALH (2019) and CNABH
(2019). Due to the more cryptic nature of lichens and bryophytes, knowledge of their distribution and
status is often much more limited than is the case for vascular plants. As a result, status ranks
assigned to lichen and bryophyte taxa often reflect a lack of search effort and are generally more likely
to change drastically with increased surveying than those of vascular plants.

The following species of conservation concern representt h i s p mastjprewntiadlys
significant finds:

Inland Bluegrass (Poa interior; S1? i Critically Imperiled; Figure 23E): This native bluegrass
ranges throughout much of Nor tskatoQuebeciamd acdwss indowr e a | r e
alpine habitats of the Rocky Mountains as far south as Arizona and New Mexico. It is known to grow in
a variety of dry to mesic habitats but appears to be mainly associated with high-pH bedrock in
northeastern parts of its range. Our discovery of a very small population of Inland Bluegrass on an
alkaline bedrock outcrop along the South Charlo River represents the first documentation of this
species in Atlantic Canada. The nearest known populations are situated at scattered locations in the
GaspéPeninsul a, along Quebecds Nor tThoudhkhespeciesisarathgr i n n
distinctive, it may easily be overlooked, as its detection requires considerable experience with regional
bluegrasses. It is therefore quite possible that Inland Bluegrass is present elsewhere in New
Brunswickds northern calcareous river valleys.
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Thick-branched Rockshag Lichen (Ephebe solida, S1? 1 Critically Imperiled): This endemic
North American macrolichen typically occurs on damp calcareous rock. Until 2016, when it was
discovered in western Ontario, the species was known in Canada only from a single 1939 collection
from northern Quebec. Bryologist / lichenologist Tom Neily collected Thick-branched Rockshag Lichen
during our surveys on the South Branch Benjamin River for the first documentation in the Maritimes
and, based on the CNALH (2019), the third collection of the species in Canada. The uncertainty
associated with the status rank (S1?) reflects its cryptic nature and the likelihood that it may be
overlooked or misidentified.

Lesser Eye Shadow Lichen (Phaeophyscia decolor, S1 1 Critically Imperiled): This largely
saxicolous lichen is widespread throughout western North America and apparently scattered across
northeastern regions, with a small number of occurrences documented in Ontario, Quebec and New
England. Tom Neily discovered the species on an alkaline bedrock outcrop during our surveys in the
South Branch Benjamin River valley. Prior to this project, Lesser Eye Shadow Lichen had never been
reported from the Maritimes.

Schrader 6 s Je l(leptagiknm schraderi,cSh e Qritically Imperiled): The North
American distribution of Schradero6s Jellyskin Liche
regions from Nunavut to Alaska and south to Oregon. Outside of these regions, the species is only
known from a few highly disjunct populations in the Maritimes, where it occurs on exposed calcareous
rock. Prior to this project, the specitetwdgygsumown di s
sites in Nova Scotia. The first confirmed New Brunswi c k occurrence of Schrader6
was discovered by Tom Neily during our 2018 surveys on the South Charlo River.

Lesser Rockbud Lichen (Euopsis granatina, S1? i Critically Imperiled): This mainly boreal
and arctic lichen species is known in North America from a limited number of widespread collections
from Alaska to Greenland and south at least to Colorado and New England. It appears to be rare
throughout its range but may be overlooked. In the Maritimes, the species was previously only known
from Nova Scotia, where it is considered Critically Imperiled. During our surveys, Lesser Rockbud
Lichen was collected by Tom Neily from a calcareous outcrop along the upper section of Whites
Brook.

Rock Hairball Lichen (Spilonema revertens, S1? i Ciritically Imperiled): Rock Hairball Lichen
is widespread throughout North America, including most Canadian provinces and territories, though its
Canadian distribution is patchy. It is considered of conservation concern over most of its range and
typically occurs on calcareous substrates. It had never been documented in New Brunswick prior to
our project. As with Lesser Rockbud Lichen, Rock Hairball Lichen was collected from a bedrock
outcrop in the upper section of Whites Brook.

Rockvelvet Lichen (Thermutis velutina, S1? i Critically Imperiled): Rockvelvet Lichen is
widespread in North American but only known from a small number of collections, and its distribution
and status are not well understood. In Canada, the species had only been reported from British
Columbia, Ontario and Quebec. A single occurrence of Rockvelvet Lichen was discovered during this
project by Tom Neily on a calcareous rock outcrop along the Charlo River. This represents the first
documented record for the species in Atlantic Canada.
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Rimmed Cobblestone Lichen (Acaropsora revertens, SU i Unknown): This saxicolous lichen
is very widespread across the northern temperate and arctic zones. As with many crustose lichens, its
exact status and distribution are poorly understood at present. Prior to this project, Rimmed
Cobblestone Lichen had never been documented in the Maritimes, although it was known from nearby
sites in the Gaspé Peninsula. Tom Neily collected the species at three of our survey sites during the
project (Northwest Upsalquitch River, South Branch Benjamin River and Upper McNair Brook),
suggesting the species is likely locally common in northern New Brunswick.

A jellyskin lichen (Leptogium massiliense, SU i Unknown): Little is known of this very rare or
underreported jellyskin lichen. Online sources and peer-reviewed publications indicate the species is
mostly European in distribution, with only two previously-known collections from North America in
British Columbia and the state of Washington. A specimen of this cryptic species was collected from a
calcareous outcrop during our surveys along the Northwest Upsalquitch River. Its reported affinity for
calcareous rock suggests the species could be rare.

Northern Holly Fern (Polystichum lonchitis, S1 7 Critically Imperiled; figures 23C and 23D):
Northern Holly Fern, an attractive evergreen species, has a wide but discontinuous North American
range made up of several disjunct regions including the Western Cordillera, the Great Lakes, the
eastern Quebec and Atlantic region, and Greenland. It is absent from New England and rare
throughout the eastern part of its range, considered Vulnerable in Quebec and Newfoundland,
Imperiled in Nova Scotia, and Critically Imperiled in New Brunswick and Labrador. In the Maritimes,
Northern Holly Fern is known from several river and brook ravines in northern Cape Breton, Nova
Scotia, but was only first reported from New Brunswick in 2017, when a small occurrence was
discovered through AC CDC fieldwork on the South Charlo River. In 2018, our surveys discovered an
additional small occurrence on a steep calcareous semi-forested slope along the South Charlo River.
This river remains the only site known to support Northern Holly Fern in New Brunswick.

Thread Lichen (Ephebe perspinulosa, S1 71 Critically Imperiled): The known Canadian
distribution of this cryptic macrolichen is limited to Ontario, where its status is unknown, and a few
sites in Nova Scotia and New Brunswick, where it is considered Critically Imperiled. The species was
first documented in New Brunswick through AC CDC fieldwork along the South Charlo River in 2017.
A second New Brunswick occurrence was documented along the South Branch Benjamin River in
2018. However, the identification of the specimen collected at this location is tentative and will require
expert review to confirm.

Soil Tarpaper Lichen (Collema tenax, S1 1 Critically Imperiled): Though widespread and fairly
common throughout much of North America, Soil Tarpaper Lichen is apparently quite rare in the
northeast. The species is considered Critically Imperiled in New Brunswick, Critically Imperiled to
Vulnerable in Newfoundland, and Vulnerable in Quebec and Nova Scotia. It is not known to be present
in Prince Edward Island and Labrador. Soil Tarpaper Lichen was first documented in New Brunswick
by bryologist / lichenologist Tom Neily through AC CDC fieldwork in 2017, when it was collected from
exposed gypsum outcrops at Plaster Rock. Through this project, we discovered two additional
occurrences for the province along the Northwest Upsalquitch and South Charlo rivers.

Forty-five Jellyskin Lichen (Leptogium intermedium, S1 7 Critically Imperiled): The known
distribution of this small macrolichen is mostly concentrated in the Western Cordillera, with disjunct
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occurrences scattered eastward to the Atlantic Region. In eastern Canada, the species is only known
from Ontario, New Brunswick and Nova Scotia, and is considered Critically Imperiled in each province.
It was first documented in New Brunswick in 2017 by bryologist / lichenologist Tom Neily through AC
CDC fieldwork along the South Charlo River. In 2018, we documented the species at eight additional
locations in the same river gorge.

Rooftop Leskea Moss (Pseudoleskeella tectorum, S1 7 Critically Imperiled): Though
widespread in western and northern North America, Rooftop Leskea Moss is apparently extremely
rare in the Maritimes. Its entire distribution in the Maritimes was limited to a single location in northern
New Brunswick in Sugarloaf Provincial Park. A second Maritimes location for Rooftop Leskea Moss
was discovered during this project on an alkaline bedrock outcrop in the South Charlo River gorge.

Large-leaved Sandwort (Moehringia macrophylla, S1 1 Critically Imperiled; figures 5C and
27F): This small mainly boreal and western montane species of the Pink family (Caryophyllaceae) is
uncommon throughout much of its North American range. The species is rare to extremely rare in
every jurisdiction where it occurs in central and eastern North America, from Saskatchewan east to
Quebec, Labrador and New Brunswick, Vermont, Massachusetts and Connecticut. Its distribution in
the region suggests a strong affinity for exposed alkaline bedrock, especially serpentine. Large-leaved
Sandwort was only first discovered in the Maritimes in 2017, when AC CDC fieldwork documented a
few occurrences on the South Charlo River and the Upper South Branch Jacquet River. Our surveys
in 2018 resulted in the documentation of small occurrences on alkaline outcrops along Whites Brook
(3 locations), the South Branch Benjamin River (1 location) and the Louison River (2 locations). The
known Maritimes distribution of this species remains entirely restricted to calcareous ravines in
Restigouche County.

Northern Arnica (Arnica lonchophylla, S1 1 Critically Imperiled; Figure 15B): A small to
medium-sized yellow-flowered plant of the Aster family (Asteraceae), Northern Arnica is strongly
associated with open habitats of calcareous bedrock and high-pH soils. The species is mainly northern
in its distribution, ranging acrossmuch of Canadaédés boreal zone, with a
occurrences. It is largely absent from the contiguous United States except for a few mid-western and
western states near the Canadian border. Largely due to its close association to high-pH habitats, the
species is rare to extremely rare from Ontario eastward. It is extremely rare in the Maritimes, only
known from a small number of river valleys in northern New Brunswick and northern Cape Breton,
Nova Scotia. Our fieldwork discovered Northern Arnica occurrences on alkaline bedrock outcrops
along both the Northwest Upsalquitch River (9 locations) and the Charlo River (1 location). Prior to this
project, the species was only known from three sites in the province, one of which had been
discovered on the South Charlo River through AC CDC fieldwork in 2017.

Purple-stemmed Gentian (Gentiana rubricaulis, S1 7 Critically Imperiled; Figure 15C): An
attractive purple-flowered perennial, Purple-stemmed Gentian is endemic to a restricted portion of
central and eastern North America, mostly limited to Ontario, Manitoba and the western Great Lakes
(Minnesota, Wisconsin and Michigan), with disjunct occurrences found to the southwest in Nebraska
and to the east in Maine and New Brunswick. Throughout its range, the species occurs in a variety of
moist alkaline habitats including fens, swamps, marshes, shores and riparian meadows. Prior to this
project, the known distribution of Purple-stemmed Gentian in New Brunswick was limited to a small
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number of sites in Charlotte County. We documented a single small occurrence of the species along
the shores of the Northwest Upsalquitch River, greatly extending its known provincial range.

Common Butterwort (Pinguicula vulgaris, S1 i Critically Imperiled; Figure 8E): Common
Butterwort is a small calciphilic carnivorous plant of boreal affinity with a wide distribution ranging
across northern North America. It is largely absent from the contiguous United States, reaching its
southern limits in the Great Lakes states and northern New England. The species is considered
Critically Imperiled in New Brunswick, Imperiled in Nova Scotia, and does not occur on Prince Edward
Island. In New Brunswick, Common Butterwort is entirely restricted to calcareous outcrops and shores
along a 30 km section of the Restigouche River. In 2018, we documented the species at one location
on the Restigouche River near the mouth of Jardine Brook, roughly 500 meters from a previously
known occurrence.

Great Northern Aster (Canadanthus modestus, S11 Critically Imperiled): This species of the
Aster family (Asteraceae) is fairly widespread in boreal and north temperate North America but rare
over most of its range. Great Northern Aster reaches its southeastern distribution limit in New
Brunswick, where popul ations are highly isolated fr
from the nearest known occurrences near Chibougamau, Quebec. In New Brunswick, this calciphilic
species was previously only known to occur along the Restigouche River, a small section of the
Meduxnekeag River in Carleton County and the Right Hand Branch of the Green River in Madawaska
County. We documented Great Northern Aster at a single location along the Northwest Upsalquitch
River.

Intermediate Sedge (Carex media, S1 7 Critically Imperiled; Figure 15E): This inconspicuous
amphiatlantic sedge of peatlands, shores and open tundra occurs throughout Nor t h  Arbereal c a 6 s
zone and in the northern reaches of its temperate climate zone. In eastern North America, it ranges
south to Michigan in the Great Lakes region and in Maine along the Atlantic Coast. Intermediate
Sedge is extremely rare and geographically restricted in both New Brunswick and Maine and is not
present in other Maritimes provinces. In New Brunswick, it is only known from a small number of
locations on alkaline shores of the Green River and Restigouche watersheds in extreme northwestern
Madawaska County and in Restigouche County. During this project, we found Intermediate Sedge at
two locations on the Northwest Upsalquitch River, growing on moist calcareous shoreline ledges.

Rock Whitlow-grass (Draba arabisans, S1 1 Critically Imperiled; Figure 23A): This small
perennial mustard family (Brassicaceae) plant of northern affinity has a narrow global range limited to
northeastern North America, where it typically occurs on high-pH bedrock cliffs and outcrops. The
species is only known to occur from from Ontario and the Great Lakes states east to northern New
England and the Atlantic Region, and is considered to be of conservation concern over most of this
range. In New Brunswick, Rock Whitlow-grass was previously known from only six sites, mainly
concentrated along the Fundy Coast. During this project, we recorded the species at two locations on
alkaline bedrock outcrops along the South Charlo River.
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VASCULAR PLANT SPECIES DIVERSITY

Across all surveyed sites, we documented nearly 6,400 vascular plant location records for
approximately 590 different taxa (Appendix 2), 85% of which are native to the province of New
Brunswick, and 15% of which are introduced. Most notably, this data includes 1013 locations for 57
species of conservation concern (24 locations for Critically Imperiled species, 135 locations for
Imperiled species and 854 locations for Vulnerable species; see Species of Conservation Concern
and Table 1). Site-specific summaries of vascular plant diversity are provided in the Site Summaries
section below.

Recorded native species richness varied considerably between survey sites from 183 species
to 352 species, averaging 247. Total and native species richness were highest on the Northwest
Upsalquitch River (352 spp. / 301 spp.), on the South Charlo River (302 spp. / 258 spp.) and in the
vicinity of Lower Grindstone Brook (301 spp. / 252 spp.). The proportion of exotic species did not vary
greatly across surveyed sites, ranging from 9% to 17% and averaging 13%, with highest values
recorded at Grog Brook (17%), Jardine Brook (16%) and Lower Grindstone Brook (16%).

Although they provide general indications of habitat diversity and richness, native species
counts are not a robust indicator of site condition or relative conservation value. Likewise, exotic
species counts do not always provide amlinegrityur ate i r
Both metrics are greatly influenced by factors such as search effort, survey coverage, and the extent
to which anthropogenic habitats were traversed.

A full list of all vascular plants documented through this project, with on-site abundance, is
provided below in Appendix 2.

LICHEN DIVERSITY

Fieldwork documented over 600 location records for approximately 115 lichen species. Across
all survey sites, we recorded 240 locations for 35 species of conservation concern in New Brunswick,
including 26 locations for Critically Imperiled species, 20 locations for Imperiled species and 194
locations for Vulnerable species (see Species of Conservation Concern and Table 1). Most lichen
occurrence data were collected by Alain Belliveau and Tom Neily, although all surveyors recorded at
least some incidental observations. A full list of documented species is provided in Appendix 3.

BRYOPHYTE DIVERSITY

Bryologist / lichenologist Tom Neily documented over 400 location records for approximately
125 bryophyte species at seven of our survey sites (Whites Brook [upper section], Cheuters Brook,
Northwest Upsalquitch River, Charlo River, South Charlo River, South Branch Benjamin River and
Upper McNair Brook). These include 63 locations for 23 species of conservation concern, with seven
locations for Critically Imperiled species, 26 locations for Imperiled species and 30 locations for
Vulnerable species (see Species of Conservation Concern and Table 1). A full list of documented
species is provided in Appendix 4.
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INCIDENTAL ANIMAL OBSERVATIONS

Incidental observations made through this project documented occurrences of 88 animal
species including 65 birds, 10 invertebrates, six mammals, six herptiles and one fish.

We documented 272 incidental observations of 57 different bird species during site surveys,
with highest numbers of species recorded along the the Northwest Upsalquitch River (48 spp.), at
Lower Grindstone Brook (41 spp.) and in the upper section of Whites Brook (35 spp.). Most
observations were made during the first week of fieldwork, at sites surveyed in late July in the
Restigouche River watershed. Less effort was made to document avifauna during late August
fieldwork because it was outside of the typical breeding period for most bird species in the region,
meaning that most observations would not provide reliable evidence of breeding.

Bbird observations included 52 locations for 9 species of conservation concern (see Species
of Conservation Concern and Table 1). Most notably, we recorded 37 locations for five bird Species at
Risk listed Collected data include 13 locations for Canada Warbler (COSEWIC Threatened, SARA
Threatened), 14 locations for Olive-sided Flycatcher (COSEWIC Special Concern, SARA
Threatened), three locations for Common Nighthawk (COSEWIC Special Concern, SARA
Threatened), one location for Harlequin Duck (COSEWIC Special Concern, SARA Special Concern)
and six locations for Evening Grosbeak (COSEWIC Special Concern).

A full list of documented species is provided in Appendix 5.
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TABLE 1. Species of conservation concern detected during surveys, with numbers of occurrence locations found at each survey site and provincial
status ranks (S-rank, see Appendix 1 for definitions).

SURVEY SITE
B |[€ 85 5B F ¢ s d ¢ € EF € o o=
SCIENTIFIC NAME COMMON NAME FAMILY . S s @ o m 92 4, 5 8 8&£ ¢c & 8
Srank | X X S g =5 2z 2 mME © =2
o W 33 s £ 8 £33 ®8 © s 2 o ¢
2 § 22 5 6 8856 5 353 2 3
=2 = = 5 ° Z o > 3 8 n - E 2
g g 0] - ] D
Arnica lonchophylla Northern Arnica Asteraceae S1 9 1
Canadanthus modestus Great Northern Aster  Asteraceae S1 1
Carex media Intermediate Sedge Cyperaceae S1 2
Draba arabisans Rock Whitlow-Grass  Brassicaceae S1 2
Gentiana rubricaulis Purple-stemmed Gentianaceae s1 1
Gentian
o Large-Leaved
Moehringia macrophylla Sandwort Caryophyllaceae S1 3 1 2
Pinguicula vulgaris Common Butterwort Lentibulariaceae S1 1
Poa interior Inland Bluegrass Poaceae S1? 1
Polystichum lonchitis Northern Holly Fern Dryopteridaceae S1 1
Agrostis mertensii Northern Bent Grass  Poaceae S2 5 15 7 8
Allium tricoccum Wild Leek Liliaceae S2 1
Asplenium trichomanes Maidenhair Aspleniaceae S2 3 1 2
Spleenwort
Carex albicans var. emmonsii White-tinged Sedge Cyperaceae S2 1
Carex concinna Beautiful Sedge Cyperaceae S2 1 23
Cyprlpgdlum parviflorum var. Small Yellow Lady's- Orchidaceae S2 1
makasin Slipper
- Menzies' :
Goodyera oblongifolia Rattlesnake-plantain Orchidaceae S2 1
Poa glauca Glaucous Blue Grass Poaceae S2 1 1
Viola novae-angliae New England Violet Violaceae S2 7
Woodsia alpina Alpine Cliff Fern Dryopteridaceae S2 1 1 3 3
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SURVEY SITE

T o | , o N
s & d x LTy . o g o o o
NB | & = o @ @A ¥ BE D £ T S5 T 5 5
SCIENTIFIC NAME COMMON NAME FAMILY ; . o€ €2 4 m £ o o & £= ¢ 8 F
Srank [ ¥ % =22 8 £ o 22 5 = G %E 3 % &
w » 93 3 © o 5® £ £ £ sz 3 = =2
QO £ c 8 O Zuo 8 O 5 3o 9§ o g
£ E 5 0 7 5 z o @@ S 2
Woodsia alpina / glabella a cliff fern Dryopteridaceae S2/S3
Salix cf. myricoides Bayberry Willow Salicaceae S2?
Corallorhiza maculata var. Spotted Coralroot Orchidaceae S2S3 2 1
maculata
Juncus brachycephalus Small-Head Rush Juncaceae S2S3 3
Neottia auriculata Auricled Twayblade Orchidaceae S2S3 3
Rumex occidentalis Western Dock Polygonaceae S2S3 19
Solidago altissima Tall Goldenrod Asteraceae S2S3 5
Symphyotrichum anticostense  Anticosti Aster Asteraceae S2S3 5
Arabis pycnhocarpa Cream-flowered Brassicaceae S3 3 1 2
Rockcress
Arnica lanceolata Lance-leaved Arnica  Asteraceae S3 4 1
Asplenium viride Green Spleenwort Aspleniaceae S3 1 4 4 4 4 4 72 2 4 1 4
Carex atratiformis ggzgreous Black Cyperaceae S3 3 7 1 1 1 60 8 13 9 7 1
Carex capillaris Hairlike Sedge Cyperaceae S3 2 3 92 3 40 17
Carex eburnea Bristle-leaved Sedge  Cyperaceae S3 3 1 6 1 26 1
Carex garberi Garber's Sedge Cyperaceae S3 1 3
Carex haydenii Hayden's Sedge Cyperaceae S3 1
Necklace Spike
Carex ormostachya Sedge Cyperaceae S3 1
Carex tuckermanii Tuckerman's Sedge Cyperaceae S3 1
Clematis occidentalis Purple Clematis Ranunculaceae S3 6
Cryptogramma stelleri Steller's Rockbrake Pteridaceae S3 2 7 2 1 4 27 5 3 3
Dryop_tens fragrans var. Fragrant Wood Fern Dryopteridaceae S3 5 1 1 9 1 2 9 3 5 7
remotiuscula




SURVEY SITE

T g . : o I
s & d x LTy . o g o o o
NB [2 2 o P @m ¥ BEg@m® £ T S:- & = %
SCIENTIFIC NAME COMMON NAME FAMILY ; . o€ €2 4 m £ o o & £= ¢ 8 F
Srank | ¥ ¥ 22 8 £ 9 £33 5 § &6 2E § % &
n o 938 g BT 8 5® £ £ £ £ 32 = =2
QO £ c 8 O Zuo 8 O 5 3o 9§ o g
£ E 5 0 7 5 z o @@ S 2
Eleocharis intermedia Matted Spikerush Cyperaceae S3 1 1 2 1
Erigeron hyssopifolius Hyssop-leaved Asteraceae S3 4 1 7 4 41 90 6
Fleabane
Galium boreale Northern Bedstraw Rubiaceae S3 3 1
Gentianella amarella Northern Gentian Gentianaceae S3 1
Hedysarum americanum Alpine Hedysarum Fabaceae S3 8
Huperzia appressa Mountain Firmoss Lycopodiaceae S3 2 1
. Fen Grass-of- .
Parnassia glauca Parnassus Saxifragaceae S3 6
. . Appalachian :
Polypodium appalachianum Polypody Polypodiaceae S3 1
Primula mistassinica Mistassini Primrose Primulaceae S3 2 6
Pyrola minor Lesser Pyrola Pyrolaceae S3 1
Ianacetum bipinnatum ssp. Lake Huron Tansy Asteraceae S3 2
uronense
; . Sticky False- .
Triantha glutinosa Asphodel Liliaceae S3 6
Trichophorum clintonii Clinton's Clubrush Cyperaceae S3 3 14
Viola cf. adunca Hooked Violet Violaceae S3 3
Viola nephrophylla Northern Bog Violet Violaceae S3 4 1 30 5 7 4
Woodsia glabella Smooth Cliff Fern Dryopteridaceae S3 1 1 4 1 10 2 2 3
Corallorhiza maculata Spotted Coralroot Orchidaceae S354 1
Lobelia kalmii Brook Lobelia Campanulaceae S354 4 21
Stachys pilosa Hairy Hedge-Nettle Lamiaceae S354 1 1
. Thick-branched -
Ephebe solida Rockshag Lichen Lichinaceae S1 1
Ephebe cf. perspinulosa Thread Lichen Lichinaceae S1 1
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T g . : o I
R B X I - x o o © r . ©O @
NB | & = o @ @A ¥ BE D £ T S5 T 5 5
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s s ° ® sk
Collema tenax Soil Tarpaper Lichen  Collemataceae S1 1 1
Leptogium intermedium Eorty-ﬂve Jellyskin Collemataceae S1 4
Lichen
Leptogium schraderi E_chrader s Jellyskin Collemataceae S1 1
ichen
Phaeophyscia decolor tesser Eye Shadow Physciaceae S1 2
ichen
Euopsis granatina tesser Rockbud Lichinaceae S1? 1
ichen
Peltigera venosa Fan Pelt Lichen Peltigeraceae S17? 4 2 1
Spilonema revertens Rock Hairball Lichen  Coccocarpiaceae S1? 1
Thermutis velutina Rockvelvet Lichen Lichinaceae S1? 1
Cystocoleus ebeneus Egﬁl;%ossamer Cystocoleaceae S1S2 1 1
. . Rose-petalled
Leptogium gelatinosum Jellyskin Lichen Collemataceae S1S2 2 1
. . Rimmed Shingles .
Fuscopannaria leucosticta . Pannariaceae S2 1
Lichen
Nephroma laevigatum Mustard Kidney Nephromataceae S2 1 1
Lichen
Peltigera lepidophora Scaly Pelt Lichen Peltigeraceae S2 5 3 3 1
Nephroma arcticum Arctic Kidney Lichen ~ Nephromataceae S2? 2 2 1
Ahtiana aurescens E_astern Candlewax Parmeliaceae S3 1 1
Lichen
Cladonia deformis L_esser Sulphur-cup Cladoniaceae S3 1
Lichen
Cladonia strepsilis Qllve Cladonia Cladoniaceae S3 1
Lichen
Collema nigrescens Blistered Tarpaper Collemataceae S3 1

Lichen
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Leptogium lichenoides I;tkt:;fd Jellyskin Collemataceae S3 2 1 3 2 2
Nephroma resupinatum E'(r:?gsd Kidney Nephromataceae S3 2 2 7 1
Peltigera membranacea E/ilgr:ne t;]ranous Pelt Peltigeraceae S3 1 1 1 1 1
Solorina saccata \If\i’é’k?gr']a”d Owl Peltigeraceae s3 5 2 3 13 1 12 13 2 5 4
Leptogium subtile Appressed Jellyskin Collemataceae S3? 1 1
Lichen
Cladina terrae-novae Ney\rfoundlqnd Cladoniaceae S354 1
Reindeer Lichen
. Brookside ;
Dermatocarpon luridum Stippleback Lichen Verrucariaceae S3S4 1 5 5 4 4 15 6 1
Leptogium teretiusculum Eﬁ;gﬁd Jellyskin Collemataceae S354 2
Melanelia panniformis fi?:wgrl]ed Camouflage Parmeliaceae S354 1
Nephroma parile Eicé\;}vgre]ry Kidney Nephromataceae S354 1 1 2 2 3 2 1
Pannaria conoplea Me_aly-rlm_med Pannariaceae S354 1 1
Shingle Lichen
Pannaria rubiginosa B_rown-eyed Shingle Pannariaceae S354 1 1
Lichen
Protopannaria pezizoides Brown-gray Moss- Pannariaceae S3s4 1 1 1 1 3 5 1 1 1 1
shingle Lichen
Pseudocyphellaria perpetua S!ﬂg?} Specklebelly Lobariaceae S354 1 2 1
Vabhliella leucophaea Eirclf]léir Shingle Pannariaceae S354 3 2 8 3 1 2
Pseudoleskeella tectorum I\RA?)ZfStOp Leskea Leskeaceae S1 1
. . Long-stalked Fine .
Campylium radicale Wet Moss Amblystegiaceae S1S2 1
Hygrohypnum bestii Best's Brook Moss Amblystegiaceae S1S2 1
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Seligeria brevifolia Shortleaf Bristle Seligeriaceae S1S2 1 3
Moss
Anomodon viticulosus I\S/lr(l)(;réleaf Bristle Anomodontaceae S2 3
Didymodon ferrugineus I\S/lhortleaf Bristle Pottiaceae S2 1
0SS
Ditrichum flexicaule Flexible Cow-hair Ditrichaceae S2 1
Moss
Dicranum spurium Spurred Broom Moss = Dicranaceae S2? 1
Seligeria campylopoda I\SA?;‘S” Limestone Seligeriaceae S2? 1
Bryum uliginosum Cernuous Thread- Bryaceae S2S3 1 1
moss
. . Short-pointed .
Cyrtomnium hymenophylloides Lantern Moss Mniaceae S2S3 2
I—_lypnum cupressiforme var. Cypress-leaved Hypnaceae $253 1 1
filiforme Plaitmoss
Orthotrichum speciosum Showy Bristle Moss Orthotrichaceae S2S3 1 1 1 1
Saelania glaucescens Blue Dew Moss Ditrichaceae S2S3 1 2 3 1 2
Hymenostylium recurvirostre Hymenostylium Moss = Pottiaceae S3 1 2 1 2
Tortella fragilis Fragile Twisted Moss = Pottiaceae S3 1 1
Abietinella abietina Wiry Fern Moss Thuidiaceae S354 1 1 1
Barbula convoluta Lesser Bird's-claw Pottiaceae S354 1
Beard Moss
Encalypta ciliata ,\F/Ircl)ns%ed Extinquisher Encalyptaceae S354 2 2 1 1
Fissidens bryoides Lesser Pocket Moss Fissidentaceae S354 1 2
Heterocladium dimorphum Dimorphous Tangle Pterigynandraceae S354 1

Moss
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Myurella julacea I\Sﬂrgs‘l‘l Mouse-tail Pterigynandraceae S354 1 2 2 1 1
Trichostomum tenuirostre Acid-Soil Moss Pottiaceae S354 1
L e Harlequin Duck - . S1B,
Histrionicus histrionicus pop. 1 E Anatidae S1S2N, 1
astern pop.
S2M
Spinus pinus Pine Siskin Fringillidae S3 1 2 1
Cardellina canadensis Canada Warbler Parulidae 22'3 1 3 1 1 8
. Olive-sided . S3B,
Contopus cooperi Flycatcher Tyrannidae S3M 1 1 1 1 10
S3B,
Coccothraustes vespertinus Evening Grosbeak Fringillidae S3S4N, 1 1 3 1
SUM
. . . . ) S3B,
Chordeiles minor Common Nighthawk = Caprimulgidae SaM 1 1 1
Setophaga tigrine Cape May Warbler Parulidae S3B, 1
S4S5M
. . . . S3S4B,
Actitis macularius Spotted Sandpiper Scolopacidae S5M 2 1 1 3 1 1
Gallinago delicata Wilson's Snipe Scolopacidae Sggi'AB’ 1
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CONTRI BUTI ON SP ROO-J ETCHIE

This project was highly successful in documenting a very large number of rare
species locations and in documenting the diversity of vascular plants, lichens, bryophytes
and birds in 13 of northern New Brumw©Owi ckds cal
fieldwork resulted in the discovery of 1,369 locations for 124 different taxa of conservation
concern in New Brunswick (57 vascular plants, 35 macrolichens, 23 bryophytes and nine birds),
including 58 location records for 26 Critically Imperiled species, 181 location records for 31
Imperiled species, and 1,130 location records for 68 Vulnerable species.

The project documented several very significant finds for New Brunswick, including the
discovery of one vascular plant and eight lichens which were not previously known to occur in
the province: Inland Bluegrass [Poa interior], Thick-branched Rockshag Lichen [Ephebe solida],
Lesser Eye Shadow Lichen [Phaeophyscia decolor], Sc hr ader 6 s Je[Leptgguurki n Li che
schraderi], Lesser Rockbud Lichen [Euopsis granatina], Rock Hairball Lichen [Spilonema
revertens], Rockvelvet Lichen [Thermutis velutina], Rimmed Cobblestone Lichen [Acarospora
glaucocarpa] and a jellyskin lichen with no recognized common name [Leptogium massiliense].
We also found additional occurrences of several plant and lichen species first discovered in
New Brunswick through AC CDC fieldwork in 2017 (Northern Holly Fern [Polystichum lonchitis],
Large-leaved Sandwort [Moehringia macrophylla], Thread Lichen [Ephebe perspinulosa], Soll
Tarpaper Lichen [Collema tenax], Forty-five Jellyskin Lichen [Leptogium intermedium]).

Through precise documentation of rare species and communities, the project has
allowed for the fine-scale identification of several areas of conservation significance which
represent potential future targets for protected area designation. Our results show the
Upsalquitch River and Charlo River watersheds to be especially rich in provincially rare species,
particularly the South Charlo River gorge where 2017 and 2018 surveys revealed that this site
holds one of the most significant rare species concentrations in New Brunswick and supports
the only known provincial occurrences of two vascular plants (Inland Bluegrass and Northern
Holly Fern) and one lichen (Forty-five Jellyskin Lichen).

The extensive occurrence data collected through this project has improved our
understanding of the status of many rare species and communities in the province and has
greatly informed ongoing species rank reassessments. This will in turn make a significant
contribution in focusing conservation action on species and areas most in need of protection.

All species occurrence information collected will be permanently documented via
i ncorporati on i n tliokedidatabaséd @he@ Dwilbbse madd aSailable for
procincial agencies and land conservation organizations, and will be provided in response to
any area- or species-specific data request.
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WHITES BROOK (LOWER)

Survey date: July 25" 2018
Observer(s): A.G. Belliveau
Survey track length: 12.1 km

Sl

Total number of rare species documented: 14

Vascular Plant Diversity:

TE SUMMARI

ES

Total Spp. Native Spp. Exotic Spp. o . 0 .
Richness Richness Richness /6 Native % Exotic # of Rare Spp.
198 181 17 91 9 5
Rare Species Documented:
NB Number of
SCIENTIFIC NAME COMMON NAME FAMILY Locations
Srank
Documented
Asplenium viride Green Spleenwort Aspleniaceae S3 1
Carex atratiformis Scabrous Black Cyperaceae S3 3
Sedge
Cryptogramma stelleri Steller's Rockbrake Pteridaceae S3 2
. . Appalachian :
Polypodium appalachianum Polypody Polypodiaceae S3 1
Woodsia glabella Smooth Cliff Fern Dryopteridaceae S3
Peltigera venosa Fan Pelt Lichen Peltigeraceae S1? 4
Peltigera membranacea Membranous Pelt Peltigeraceae S3 1
Lichen
Solorina saccata Woodland Owl Peltigeraceae S3 5
Lichen
. Brookside .
Dermatocarpon luridum Stippleback Lichen Verrucariaceae S3S4 1
Nephroma parile P_owdery Kidney Nephromataceae S354 1
Lichen
Protopannaria pezizoides Brpwn-gr_ay Moss- Pannariaceae S354 1
shingle Lichen
Pseudocyphellaria perpetua Sgﬂzﬂ Specklebelly Lobariaceae S354 1
Cardellina canadensis Canada Warbler Parulidae 2:;?/' 1
. Olive-sided . S3B,
Contopus cooperi Flycatcher Tyrannidae S3M 1
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Figure 2. Survey coverage and rare species locations documented along the lower section of Whites
Brook, Restigouche County, NB, on July 25t 2018. Aerial imagery from ESRI, 2019.
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