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Introduction 
The Bureau of Land Management is entrusted with the management of recreational activities, 
energy and minerals, cultural resources, and habitat and wildlife on its lands. To meet the 
management objective of documenting the floristic resources and preserving the biological 
integrity of the region, BLM entered into an assistance agreement with AKNHP aimed at 
identifying and collecting rare and non-native plants and noting the location, distribution, and 
abundance of populations. The proposed work has been conducted in three phases. Phase I 
focused on diverse habitat types and areas proposed for construction of off-road vehicle trails 
in the Tangle Lakes Archeological District or TLAD (Carlson 2007), Phase II was directed at the 
Gulkana National Wild and Scenic River corridor (Duffy and Cortés-Burns 2010), while Phase III 
focused on the flora of the Delta National Wild and Scenic River (herein referred to as DNWSR), 
including the Tangle Lakes network and the first 29 miles of the Delta River. This report 
summarizes the main findings from the floristic inventories conducted by AKNHP in the last of 
the three phases.  
 
Objectives 
The objective of the rare plant survey was to assess the occurrence of rare plant populations 
within the river corridor. Additional beneficial work associated with this agreement included 
recording new non-native plant populations that had not been recorded in 2008 (Cortés-Burns 
et al. 2010) and updating the Alaska-statewide rare plant (BIOTICS) and non-native plant 
(AKEPIC) databases. The overarching goal of this project was to increase knowledge on the flora 
of the Tangle Lakes Archaeological District and two associated National Wild and Scenic 
Corridors. With the data gathered, resource managers can have a better understanding of the 
condition of public lands and will be better able to address rare plant population concerns for 
new management actions within the realm of NEPA. 
 
Physiography, climate and vegetation 
The DNWSR is located in the Alaska Range in the southern interior of Alaska. It encompasses 
the Upper and Lower Tangle lakes, the Tangle River, and the upper Delta River. The DNWSR 
abuts the Gulkana National Wild and Scenic River in the south (Fig. 1). The Delta River flows out 
of Lower Tangle Lake, through the Alaska Range, and into the Tanana River. 
 
Floristic elements are strongly influenced by the abiotic environment. Therefore, here we 
briefly summarize the climatic and geologic patterns of the region. The climate of the Alaska 
Range is characterized by long, cold, dry winters and short, cool to warm summers. The mean 
annual temperature is 25.2º F, with an average July temperature of 53.4º F and an average 
January temperature of -1.8º F. While there is only a mild temperature gradient between the 
southern and northern end of the river, there are marked differences in precipitation: average 
annual precipitation varies from 127 inches in Paxson to 55 inches in Big Delta (although in both 
cases, approximately 80 percent of the precipitation is snow). The growing period is similar to 
other subarctic locations, with a few growing degree days in mid-late May, increasing in June, 
climaxing in July and August, and tapering off in September to the beginning of October 
(Western Region Climate Center).  

http://aknhp.uaa.alaska.edu/wp-content/uploads/2011/09/Carlson-2007-Tangle-Lakes.pdf
http://aknhp.uaa.alaska.edu/wp-content/uploads/2010/11/Duffy_Cortes_2010.pdf
http://aknhp.uaa.alaska.edu/wp-content/uploads/2010/11/Cortes_etal_2010.pdf
http://aknhp.uaa.alaska.edu/wp-content/uploads/2010/11/Cortes_etal_2010.pdf
http://aknhp.uaa.alaska.edu/botany/akepic/
http://www.wrcc.dri.edu/CLIMATEDATA.html
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The region is a mosaic of rugged mountains, hills, valleys, with many lakes, streams, and rivers. 
Likewise, the geology is complex, including Precambrian metamorphic, as well as recent 
volcanic and alluvial deposits.  Rich mineral deposits are clustered north of Eureka Creek and 
south of the Alaska Range spine.  These deposits include unusual substrates, such as ultramafics 
(Bittenbender et al. 2007), which often host rare vascular plants, at least at lower latitudes 
(Kruckeberg 1987, Kruckeberg 1991).  The Wrangellia composite terrane dominates most of the 
area; the terrane is a complex assembly of accreated material, primarily of oceanic affinity 
(Bittenbender et al. 2007).  The Wrangellia terrane includes a mixture of basalts, carbonate 
layers, and mafic-ultramafic intrusives.  Much of TLAD and the DNWSR corridor is Quaternary 
aged unconsolidated glacial deposits.  Eskers, moraines, kettles and kames, and pitted outwash 
plains are common glacial features (Clark 2005).  The diversity of landforms as well as acidic, 
basic, and ultramafic parent materials suggests a capacity for the region to harbor a high 
diversity of rare vascular plants. 
 
The landscape, however, was largely overrun by glaciers during the Illinoian and Wisconsin 
Glaciations and therefore the flora is likely more depauperate than unglaciated regions to the 
north.  Glaciers shaped mountains and valleys during maximum glaciations, ca. 150,000 ybp, 
and were discontinuous during the height of the Wisconsin, 20,000 ybp.  Some ridges such as 
the Amphitheater Mountains and Whistle Ridge appear to have remained unglaciated during 
the Wisconsin (see Manley and Kaufman 2002).   
 
The water of the Delta River is clear from its source at at Tangle Lakes to the confluence with 
Eureka Creek, where it becomes silty, glacial, fast moving water with numerous braided 
channels. ¢ƘŜ ŘƻƳƛƴŀƴǘ ǾŜƎŜǘŀǘƛƻƴ ŀƴŘ ǎǳǊŦƛŎƛŀƭ ƎŜƻƭƻƎȅ ŎƭŀǎǎŜǎ ŀƭǎƻ ŎƘŀƴƎŜ ŦǊƻƳ ǘƘŜ ǊƛǾŜǊΩǎ 
southern headwaters to its northern mouth. Tangle Lakes is a glaciated intermontane basin 
characterized by rolling hills and alpine tundra with numerous small, generally isolated kettle 
lakes and eskers, steep alluvial slopes, and rock cliffs. The area around the upper most reaches 
of DNWSR also includes steep alluvial slopes and rock cliffs, as well the highest elevation points 
in the study area (e.g. Sugarloaf Mountain, 5,347 feet). Shrub birch and willow scrub are the 
dominant vegetation types from the lakes to the canyon. After the canyon, the steep slopes 
give way to a corridor of flood plains, terraces, and mountain slopes, and the vegetation 
changes from alpine tundra to riparian scrub communities. Occasional spruce woodlands are 
interspersed with scrub on alluvial fans and mountain slopes adjacent to the river. 
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Figure 1. Overview of the study area 

 
Land use and management objectives 
The BLM-managed Wild and Scenic portion of the Delta River is a popular recreation 
destination. The area provides excellent remote and backcountry recreational opportunities, 
including flat water and white water boating, camping, moose and caribou hunting, fishing, 
wildlife viewing, and hiking. It has limited 
commercial facilities along the Denali 
Highway and a BLM campground at Round 
Tangle Lake; the rest of the Wild and 
Scenic portion of this river only has 
primitive campgrounds dotting the 
riverbanks, with minimal signs of human 
presence in the lower reaches of the river 
όYǊŜōǎΩ Ŏŀōƛƴ ŀƴŘ ŀ ŦŜǿ !¢± ǘǊŀƛƭǎύΦ  
 
BLM is tasked with managing this portion 
of the river corridor so as to protect and 
enhance any identified outstandingly 
remarkable river values. However, it must 
also manage the area to allow its use by 
the public. It is also involved in decisions 
that relate to the development of mining 
operations in lands adjacent to the river 
(there are a number of prospect sites and 
mining claims for sale along the river at 
the mouths of Garret, Phelan, and Rainy 
Creeks). These often competing 
management goals necessitate that the 
ŀǊŜŀΩǎ ǊŀǊŜ ŀƴŘ ƻǳǘǎǘŀƴŘƛƴƎ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ ōŜ ƛƴǾŜƴǘƻǊƛŜŘ ŀƴŘ ŀǎǎŜǎǎŜŘ ƻƴ ŀ ǊŜƎǳƭŀǊ ōŀǎƛǎΦ 
This report aims to partially fulfill that objective.  
 

Previous botanical work in the Delta River watershed  
The plant collection history of the region was initiated by Alf Erling Porsild and his brother 
Robert Thorbjørn in 1926 from along the Delta River at Black Rapids. Danish born A. E. Porsild 
was a botanist who worked in Greenland prior to being hired by the Canadian government in 
1926 to study reindeer/caribou grazing in arctic Canada and Alaska. He later was made the chief 
botanist of the National Museum of Canada. L. J. Palmer of the Bureau of Biological Survey, U.S. 
Department of Agriculture, made numerous collections in the Alaska Range north of TLAD in 
1941. Upon the completion of the Denali Highway in 1953, significant collections were made by 
{Φ DŀƭŜƴ {ƳƛǘƘΣ ŀƴŘ ƛƴ ǘƘŜ ƭŀǘŜ мфтлΩǎ WŀƴƛŎŜ 5ŀǿŜ collected extensively from around Tangle 
Lakes and Paxson. Intermittent collecting has occurred since this time, primarily restricted to 
the immediate road corridor.  
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Of noteworthy importance are the collections made by Mike Duffy during the USDA-Natural 
Resources Conservation Service soil survey for the Delta River corridor (Clark 2005). This project 
resulted in the documentation of new populations for the following five species of conservation 
interest: 

1. Viola selkirkii was found both on a forested slope north of Wildhorse Creek and in a 
riparian woodland downriver of Rainy Creek. This species is globally secure but used to 
be ranked as rare or uncommon in Alaska (G5? S31, AKNHP 2008).  

2. The mountain bladder fern, Cystopteris montana, was also collected in the vicinity of 
Rainy Creek. This species is ranked as secure globally (G5). It is imperiled in most of the 
western provinces in Canada and yet apparently secure but a cause for long-term 
concern (S4, AKNHP 20112) in Alaska.  

3. Mike Duffy also made a collection of the rare Crytogramma stelleri (G5 S2S3, AKNHP 
2008), a fern that grows in wet crevices in calcareous rocks. 

4. Carex deflexa var. deflexa is a globally secure sedge that used to be considered critically 
imperiled in Alaska (G5 S1S2, AKNHP 2008). Although new collections have reduced the 
conservation concern for this species, it is still being tracked as rare by AKNHP (S3S4, 
AKNHP 2011). This sedge was collected at the confluence of aƛƭƭŜǊΩǎ /ǊŜŜƪ and the Delta 
River; although this site is located two miles downriver from our take out point, other 
populations might be found within the confines of our study area.  

5. Salix setchelliana currently ranks as being apparently secure globally and statewide, but 
of long term conservation concern (G4 S42). This willow is associated with moist to 
mesic, sandy to gravelly glacial riversides and glacial moraines. It was collected in three 
separate locations along the Delta River, all three downstream of Black Rapids [two 
collections by George Argus (1989) from Darling Creek and one from near Donnelly by 
Mike Duffy (1998)]. As with Carex deflexa var. deflexa, this species was included in our 
target list as it is likely to occur on gravel bars upstream from these known locations. 

 
A similar soil survey from the Gulkana River corridor (Clark & Kautz 1999) reported three plants 
that were on the AKNHP tracking list (2008): Cypripedium montanum G4 S1, Galium 
kamtschaticum G5 S2, and Melica subulata G5 S1. However, these reports are likely erroneous 
and were not vouchered by herbarium specimens or photographs. As far as we know, these 
species are restricted to coastal areas in southern Alaska. It is therefore highly unlikely for them 
to occur in this region. 
 

                                                 
1
 Ranks correspond to those assigned by AKNHP in 2008. άDέ ŘŜƴƻǘŜǎ ǘƘŜ Ǝƭƻōŀƭ Ǌŀƴƪ ŦƻǊ ŀ ǎǇŜŎƛŜǎΣ ǿƘƛƭŜ ά{έ 

denotes the statewide rank. Smaller rank values indicate greater conservation concern (for instance, a G3 or S3 
species is more common or less threatened than a species ranked G1 or S1). See Appendix 3 for a description of 
each of the rank categories used by NatureServe and the Heritage Programs across North and South America. 
2
 AKNHP is in the process of reviewing the taxonomy and rank of all vascular plant species that were considered of 

conservation concern in 2008 (see http://aknhp.uaa.alaska.edu/botany/rare-plants-species-lists/). As a result of 
this effort, a number of species that were being tracked as rare by AKNHP in 2009 have now been de-listed or 
down-graded with regard to their conservation status. The preliminary new ranks for each of the species target in 
the DNWSR survey are listed and discussed in greater detail in Appendix 2. 

http://aknhp.uaa.alaska.edu/botany/rare-plants-species-lists/
http://aknhp.uaa.alaska.edu/botany/rare-plants-species-lists/
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Rare vascular plant species targeted in 2009 
Target species for the current survey included rare plant taxa on the BLM sensitive species list 
and on the AKNHP tracking list that are likely to occur in the DNWSR, as well as those previously 
reported or documented from the area (see Table 1 for target species names, conservation 
status, and likelihood of occurrence in the DNWSR). A list of species of conservation concern 
that are known to occur within 50 km of the DNWSR boundary and could possibly occur inside 
it are presented in Appendix 2. To develop these lists, we downloaded collection data from 
ARCTOS (The University of Alaska Fairbanks herbarium database) and from BIOTICS (a database 
that specifically tracks rare plant and animal species and is maintained by AKNHP) and plotted 
their distribution (Fig. 2). We also looked for range extensions of more common plant species. 
 
Many of the species in Appendix 2 are known from higher elevations (e.g. Aphragmus 
eschscholtzianus, Draba ruaxes, Arnica mollis, and Oxytropis huddelsonii) and only could have 
occurred along the western edge of the DNWSR corridor near Landmark Gap. Some typically 
alpine species such as the pink poppy (Papaver alboroseum), can sometimes be found in 
isolated populations in naturally disturbed areas such as river bars.  
 
The species we considered were most likely for us to encounter were those that might occur in 
wetlands and aquatic habitats (Potamogeton subsibiricus, Carex laxa), along early successional 
riparian gravel bars (Salix setchelliana), or in riparian scrub and herbaceous meadows (Viola 
selkirkii). Other habitats especially suitable for rare plants included seeps, alluvial forests and 
scrubs, black spruce muskegs, rocky outcrops, bluffs, and scree. Candidate species for these 
types of habitats include Carex deflexa var. deflexa, which grows in mesic meadows, forest 
openings and talus, Stellaria alaskana, which could be found both in the more alpine Tangle 
Lakes area and in scree slopes and meadows along the river corridor, Arnica ovata, in forests in 
the upper Delta River), and Cryptogramma stelleri, a fern that is restricted to wet crevices in 
calcareous rocks and has been recorded from the upper Delta growing in limestone cliff 
crevices in closed tall green alder-Richardson willow scrub. 
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Table 1. List of target species for the DNWSR survey*  

Family name 2011 accepted name with authority
3
  

2008 
SRANK 

2011 
SRANK 

Tracked 
at 
present 

nearest 
collection 
to DNWSR 

likelihood of 
presence in the 
DNWSR 

Adiantaceae Cryptogramma stelleri (S.G. Gmel.) Prantl S2S3 S4 No 1 mi high 

Asteraceae Arnica mollis Hooker S1 S2Q Yes 50 km high 

Asteraceae Arnica ovata Greene (previously, Arnica x diversifolia) S1 S3S4Q Yes 1 mi medium 

Brassicaceae Aphragmus eschscholtzianus Andrzejowski ex de Candolle  S3 S3S4 YesϞϝ 5 mi medium 

Brassicaceae Draba porsildii G. A. Mulligan S1S2 S3Q YesϞ 50 km low 

Brassicaceae Draba ruaxes Payson & H. St. John S3 S4 No 5 mi low 

Caryophyllaceae Stellaria alaskana Hultén S3 S4 bƻϞ 1 mi medium 

Cyperaceae Carex atratiformis Britton S2 S3 Yes 50 km low 

Cyperaceae Carex deflexa Hornemann var. deflexa S1S2 S3 Yes 1 mi high 

Cyperaceae Carex laxa Wahlenberg S1S2 S2 YesϞ 50 km medium 

Fabaceae Oxytropis huddelsonii A.E. Porsild S2S3 S4? bƻϟ 1 mi high 

Papaveraceae Papaver alboroseum Hultén S3 S4 bƻϟϝ 1 mi high 

Polemoniaceae 
Phlox hoodii Richardson (previously Phlox richardsonii ssp. 
richardsonii) 

S2? S3 YesϞ 50 km medium 

Potamogetonaceae Potamogeton subsibiricus Hagstr. S3 S4 bƻϞ 1 mi high 

Primulaceae Douglasia gormanii Constance  S3 S4 bƻϞ 50 km medium 

Ranunculaceae 
Ranunculus grayi Britton (previously Ranunculus gelidus var. 
shumaginensis) 

S1 S4 No 5 mi low 

Salicaceae Salix setchelliana C. R. Ball S3 S4 bƻϞ 50 km high 

Violaceae Viola selkirkii Pursh ex Goldie S3 S4 No 1 mi high 

* This list was developed by selecting all documented rare plant populations that occur within a 50km radius from the DNWSR 
N.B.: Lighter font indicate species that are no longer included in !YbItΩǎ ǊŀǊŜ ǾŀǎŎǳƭŀǊ Ǉƭŀƴǘ ǘǊŀŎƪƛƴƎ ƭƛǎǘ. 
N.B.: A collection of the rare Potentilla hippiana in the area is now considered taxa misidentification of a more common species. See Appendix 2 for more 
information. 
όϞύ нлмм .[a ά²ŀǘŎƘ [ƛǎǘέ ǎǇŜŎƛŜǎ όǎǇŜŎƛŜǎ that warrant consideration during the development of NEPA compliance documents and permitting); όϟύ нлмм .[a 
ά{ŜƴǎƛǘƛǾŜ {ǇŜŎƛŜǎ [ƛǎǘΣ ¢ƛŜǊ нέ όǎǇŜŎƛŜǎ ǘƘŀǘ are experiencing significant declines throughout their range with a high likelihood of being listed in the 
foreseeable future; includes species ranked by AKNHP as G1ςG3 or T1ςT3); (*) 2009 USFS Sensitive Species List.  

                                                 
3
 AKNHP folƭƻǿǎ ǘƘǊŜŜ ǎƻǳǊŎŜǎ ƻŦ ōƻǘŀƴƛŎŀƭ ŜȄǇŜǊǘƛǎŜ ǘƻ ǘǊŀŎƪ ŎƘŀƴƎŜǎ ƛƴ ǘƘŜ ƴƻƳŜƴŎƭŀǘǳǊŜ ŀƴŘ ǘŀȄƻƴƻƳȅ ƻŦ !ƭŀǎƪŀΩǎ ŦƭƻǊŀΦ When available, we adhere to 

Panarctic Flora Checklist (Elven et al. 2010) treatments. If a species has not been revised by the latter, we follow Flora of North America (Flora North America 
Ed. Comm. 1993+) in combination with expert input from Alaskan botanists (primarily Dr. Dave Murray at the University of Alaska Fairbanks, Rob Lipkin and 
Mike Duffy). 

http://www.nhm.uio.no/english/research/infrastructure/paf/
http://www.efloras.org/flora_page.aspx?flora_id=1
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Figure 2. Locations of all rare plant populations recorded along the DNWSR corridor 
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Methods 
Access in the survey area was by foot, canoe, and raft. In order to attain the goal of determining 
the presence of species of conservation concern in the unit, we used the reconnaissance 
method of floristic survey. The reconnaissance method has been recommended as the best 
approach for plant inventories by the wide group of botanists at the Alaska Plant Inventory 
Working Group; the general methodology is also supported by Catling and Reznicek (2003). 
Further, the level of botanical training is well accepted to be the primary factor explaining the 
number of plant species of conservation concern recorded (see Ahrends et al. 2011). This 
methodology has been widely used in Alaska for other rare plant surveys in the state (Carlson 
and Lipkin 2003; Carlson et al. 2004a, b; Parker 2006a, b; Carlson 2007). The reconnaissance 
method includes identifying survey areas within landscape units via spatial analysis and uses 
the following criteria: 

¶ Unique geological or geomorphologic features 

¶ Unusual communities or habitats of biological concern 

¶ Likely habitats that house expected species, as indicated by regional floras and other 
collections 

¶ Under-represented plant communities in existing inventories 

¶ Logistical feasibility (e.g., access, cost) 

¶ Potential of certain types of sites to maximize species and communities encountered 
(e.g., ecotones, high environmental gradient areas) 

 
We selected survey sites to represent a range in variability of landcover types, wetlands, plant 
associations, and the geographic scope of the upper reaches of the Delta River watershed (from 
Tangle Lakes to the take out point at mile 212.5 on the Richardson Highway). These sites were 
largely pinpointed during the course of the fieldwork, guided by geologic maps, coordinates 
from prior rare plant collections in the area, and on-the-site identification of habitats that 
looked suitable for rare plants.  Survey sites were explored by covering the area on foot and by 
carefully examining all plant species. Species of interest or those not previously encountered 
were collected. Greater effort was spent in areas with high diversity and high environmental 
gradients. At each survey site (hereafter also referred to as site) we made a general survey of all 
the microhabitats present and inventoried all vascular plants in a roughly 30 x 30 m area. Notes 
were made on the landscape, vegetation communities, natural and human-derived disturbance 
(if any), and dominant plant species observed. GPS coordinates and photographs were taken. 
Each species of plant was identified to determine if notable species were present. If a rare plant 
was encountered, the site would have been described in more detail with soil/substrate, 
associated plant species and number of plants. Specimens of interest were collected when 
population size permitted, according to the protocol set forth by Murray and Parker (1990) and 
Parker and Murray (1992). All vouchers have been curated and catalogued at the University of 
Alaska Anchorage Herbarium (UAAH).  
 
To maximize our chances of finding and recording any rare plant populations along the area, 
AKNHP developed a list of species of conservation concern that are likely to occur in the region 
by researching (1) BIOTICS, the rare species database that is administered by AKNHP, (2) 
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!w/¢h{ ό¦ƴƛǾŜǊǎƛǘȅ ƻŦ !ƭŀǎƪŀ CŀƛǊōŀƴƪǎ IŜǊōŀǊƛǳƳ ŎƻƭƭŜŎǘƛƻƴǎΩ ŘŀǘŀōŀǎŜύΣ όоύ ǇǊŜǾƛƻǳǎ 
vegetation surveys that have been conducted in the area (Clark 2005).  
 
The resulting list of species and associated habitats was then adjusted following discussions 
with Alaska botanists Robert Lipkin, who co-authored the Alaska Rare Plant Field Guide (Lipkin 
and Murray 1997) and managed the rare plant information in BIOTICS through 2008, and Mike 
Duffy, who has been the lead botanist on numerous rare plant field surveys in the area, 
including the Delta soil surveys (Clark 2005). 
 
Surveys were carried out in two phases. Phase one was directed by AKNHP botanist Matthew 
Carlson and focused on the Tangle Lakes network. Phase two was conducted by AKNHP 
botanist Helen Cortés-Burns and ecologist Tina Boucher, and consisted on surveying the upper 
reaches of the Delta River (the 29 miles that are Wild and Scenic), from Round Lake to milepost 
212.5 of the Richardson Highway. We used canoes as the primary means of transportation (Fig. 
3).  
 

 

Results and Discussion 
We did not collect or observe any rare plants on the 2008 AKNHP tracking list or on the BLM 
sensitive species and watch lists within these boundaries.  However, the regionally rare Arnica 
mollis was collected from the western side of the Maclaren River, just outside of the western 
TLAD boundary on a separate trip by an AKNHP botanist. Additionally, earlier collections 
indicate that four plant species of conservation concern are, or were, within a one mile buffer 
zone of the DNWSR (these are, from south to north: Potamogeton subsibiricus, Arnica ovata, 
Viola selkirkii, Cryptogramma stelleri, and, two miles downriver from the take out point, Carex 
deflexa var. deflexa4).  

                                                 
4
 See Appendix 2 for recent nomenclatural and rank changes to these species. 

 
Figure 3. The 2009 BLM river crew at the end of the portage trail 

http://aknhp.uaa.alaska.edu/botany/alaska-rare-plant-field-guide/
http://aknhp.uaa.alaska.edu/botany/rare-plants-species-lists/
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Figure 4. Sites surveyed by AKNHP botanists in 2009 

 
A total of 34 sites were thoroughly surveyed in 2009 (Fig. 4). Fieldwork was conducted in two 
phases. Phase I focused on the upper reaches of the DNWSR (Tangle Lakes, Landmark Gap): a 
circular route including 11 survey sites from Upper Tangle Lake boat launch to Mud Lake and 
returning along the Tangle River was surveyed in one leg; we also surveyed the variety of 
wetland, upland, and alpine habitats adjacent to Round and Long Tangle Lakes in 2009, where 
53 collections were made from nine sites. The sites we surveyed covered a wide range of 
habitat types. We collected aquatic plants from lakes, rivers, and ponds. Riparian shrub 
communities and wetlands were surveyed intensively. We surveyed mesic shrublands and open 
gravel barrens, as well as higher elevation forb-graminoid tundra and scree slopes. Last, we 
surveyed the small spruce and aspen stands.  
 

 
The second phase of the trip consisted of surveying habitats likely to harbor rare plant species 
from Round Tangle Lake to the northern end of the Wild and Scenic portion of the river, at mile 
212.5 of the Richardson Highway. We targeted habitats that looked likely to harbor the 
targeted rare plants (e.g. rocky, alpine tundra, talus slopes, alpine fens, riparian shrub and 
gravel bars), areas with unique geologies (e.g. limestone outcrops), and sites at which rare 
plants had previously been recorded (Mike 5ǳŦŦȅΩǎ мффф ŎƻƭƭŜŎǘƛƻƴ ǎƛǘŜǎ ŦƻǊ Viola selkirkii and 
Cryptogramma stelleriΤ DŀƭŜƴ {ƳƛǘƘΩǎ мфро ŎƻƭƭŜŎǘƛƻƴ ƭƻŎŀƭƛǘȅ ŦƻǊ Potamogeton subsibiricus, see 
















































