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EXECUTIVE SUMMARY

As a scientific standard, and as a tool for both federal and nonfederal agencies, organizations, and
scientists, the U.S. National Vegetation Classification (USNVC) is becoming an important ecological
vegetation classification that helps provide basic and consistent information on the status and trends of the
nation’s vegetation and ecosystems. It is supported by the Federal Geographic Data Committee (FGDC)
Vegetation Subcommittee (comprised of participating federal agencies), NatureServe, and the Ecological
Society of America (ESA). Together these partners have used their scientific and applied expertise to put
in place a flexible and innovative data standard for vegetation classification, using the EcoVeg approach
that forms the scientific basis for the USNVC.

We present the results of a workshop in Anchorage Alaska, Nov. 7-9, 2017, in which the participants
were organized into three teams—Arctic & Alpine, Boreal, and Coastal Pacific (hereafter Coastal)—to
review existing macrogroups and groups and revise as needed based on expert knowledge, maps, and
available publications.

We first outline the criteria that guide the development of the Macrogroup, Group and Alliance levels.
Then we explain how an expert-driven process has been used to develop initially the content of the mid
levels, using a series of workshops across the country. We describe how the expert-driven process
includes an integration of existing literature (thereby building on prior published types), some regional
guantitative analyses, extensive vegetation mapping information (particularly in the Arctic and Boreal
regions), and collaboration with international classification efforts (including circumpolar Arctic
Vegetation Classification and Canadian NVC). All concepts and types were peer reviewed at a three-day
workshop, November 7-9, 2017, administered by the ESA USNVC Review Board (hereafter Board).
Based on peer review feedback, the Board, working with NatureServe staff, revised as needed (added,
deleted or changed) the type concepts. An editorial review process was also completed, where types were
reviewed to ensure consistency within and across levels. All types are described using a standard USNVC
description template.

In addition to reviewing and revising macrogroup and group concepts, which were available from a
2011 workshop, the workshop participants also drafted alliance concepts, recognizing that lack of
definitive association concepts would prevent final resolution. Coastal units already had some accepted
association and alliance concepts, and these were revised as needed, along with group revisions.

A tally of types by USNVC hierarchy level is provided in the summary table below. The number is
now comprehensive for all levels except association, which remains the one level needing substantial
work outside of the Coastal region.
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Tally of Alaskan vegetation types by USNVC hierarchy level

Level No of Types
1. Class 5
2. Subclass 7
3. Formation 16
4. Division 20
5. Macrogroup 31
6. Group 68
7. Alliance 157
8. Association 96*

*The association level was not addressed at the workshop and is very incomplete.

At this time, all 31 macrogroups and 69 Groups in Alaska have been peer reviewed and many have
complete descriptions. Many alliance concepts do not have descriptions, nor have association concepts
been completed for all of them. This remains an ongoing need for Alaska. A comprehensive report that is
attached to this proceedings provides the types and descriptions for all macrogroups, groups, and
alliances, where completed. All USNVC types and descriptions, where available, are published on the

usnvc.org website.

Development of the USNVC includes international input. NatureServe has worked with partners to
promote an International VVegetation Classification (IVC). As U.S. ecologists test and peer review the
USNVC, its partners hope that, through coordination with partners of the IVC, and in Canada with the
CNVC, we will also contribute to a comprehensive global classification of vegetation. Currently, all
USNVC types for Alaska have been integrated into the IVC, whose content is available on NatureServe
Explorer (explorer.natureserve.org).

Our vision for the USNVC is that types be based on range-wide vegetation plot data. Existing data are
being compiled and new plot data are being collected around the state. Over time, we hope that the
partners in Alaska will be able to coordinate efforts and refine the vegetation type concepts provided here.


http://usnvc.org/
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INTRODUCTION

As a scientific standard, and as a tool for both federal and nonfederal agencies, organizations, and
scientists, the U.S. National Vegetation Classification (USNVC) is an important ecological classification
that helps provide basic and consistent information on the status and trends of the nation’s vegetation and
ecosystems. It is supported by the Federal Geographic Data Committee (FGDC) Vegetation
Subcommittee (comprised of participating federal agencies), NatureServe, and the Ecological Society of
America (ESA). Together these partners have used their scientific and applied expertise to put in place a
flexible and innovative data standard for vegetation classification, using a physiognomic-floristic-
ecologic approach (Jennings et al. 2009, Faber-Langendoen et al. 2014, ESA Panel 2015, Faber-
Langendoen et al. 2016).

Development of the classification in Alaska is preferably based on standardized ground data,
including vegetation plot data that are systematically analyzed and classified into types based on
vegetation and ecological information. In the past decade, various partners have initiated projects that
should lead to a growing accumulation of vegetation plots. Some of these analyses have already helped
improve the USNVC (Boucher et al. 2016). The Alaska Geospatial Council, Vegetation Technical
Working Group (http://agc.dnr.alaska.gov/vegetation.html) is coordinating efforts across agencies,
universities, and other partners, with a special focus on standardized vegetation map producs.

At this time, the development of the classification still relies largely on expert judgement coupled
with the available information described above. Input from experts across such a large area is best done
using workshops, where the peer review input happens through preparatory materials, face-to-face
dialogue, and post meeting review. For that reason, we have been conducting a series of workshops in
Alaska that builds on the work of Viereck et al. (1992) and many other local or regionally based
vegetation classifications (e.g., Boggs and Sturdy 2005).

This document first briefly describes the Alaska Vegetation Classification (AVC) that was published
by Viereck et al. (1992), followed by an introduction to the EcoVeg approach that uses the USNVC
classification. It then explains how the mid-level types of the revised hierarchy (especially macrogroup,
group, and alliance) were reviewed and revised at a workshop in Anchorage, Alaska on November 7-9,
2017 followed by team-based webinars in the spring of 2018. The process was overseen by the USNVC
Review Board, which maintains the USNVC through a dynamic, peer-review-based process directed by
ESA, with data management by NatureServe staff, all under the auspices of the FGDC Vegetation
Subcommittee.


http://agc.dnr.alaska.gov/vegetation.html
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THE ALASKA VEGETATION CLASSIFICATION

The Alaska Vegetation Classification (AVC) presented by Viereck et al. (1992) is a comprehensive,
statewide system that was developed between 1976-1992. The classification was based, as much as
possible, on the characteristics of the vegetation itself and is designed to categorize existing vegetation,
not potential vegetation. But occasionally, habitat features (such as substrate characteristics) were used to
clarify type concepts. A hierarchical, nested system with five levels of resolution was used for classifying
Alaska vegetation. The system is agglomerative, starting with 888 known Alaska plant communities,
which were listed and referenced. At the broadest level of resolution, the system contains three
formations—forest, scrub, and herbaceous vegetation. In addition to the classification, the report contains
a key to levels I, 11, and 111; complete descriptions of all level IV units; and a glossary of terms used.

The specific classification approach used by the Alaska Vegetation Classification is “physiognomic-
floristic.” The top two levels are strictly physiognomic (e.g. level 1 has 3 units: Forest, Scrub,
Herbaceous), the 3" level is strongly physiognomic but occasionally includes genera reflective of
physiognomy (e.g., dryas dwarf scrub, Ericaceous dwarf scrub, Willow dwarf scrub), the fourth level is
typically defined by dominant-codominant species in the dominant stratum, and the fifth level is defined
by floristic composition across multiple strata. Descriptions are provided for each unit in the top four
levels; the fifth level is a list of all published floristic types that fall within level 4.

The Alaska Vegetation Classification has been a foundational classification for cataloguing the wide
diversity of Alaskan vegetation types. The classification facilitated mapping many parts of the state
through rigorous definitions of the physiognomic and dominant species at each of the four levels. It also
provides the basis for ongoing development of fire fuel models (e.g. Alaska Fuel Model Guide Task
Group 2018).

Viereck et al. (1992) refer to their classification as a “natural, rather than an artificial classification”
because it is designed to serve many needs, rather than a narrowly-defined need. However, by relying
strongly on relatively narrowly-defined physiognomic criteria in the top three levels (e.g., level 2
distinguishes between Needleleaf, Broadleaf and Mixed forest, and level 3 separates closed forest, open
forest and woodland), it fails to adequately place closely-related types next to each other, while lumping
unrelated types together. Thus e.g. White spruce in 1.A.1. Closed needleleaf forest is separated from
White spruce mixed forest in 1.C.1. Mixed forest. Further, 1.A.1 contains all closed needeleaf forests,
whether temperate rainforests, boreal forests, floodplain forests, or alpine forest. No consideration is
given to ecological and biogeographic relationships of the vegetation. These are not external to the
vegetation; rather, they are relationships among vegetation types that give consideration to the
combination of physiognomic, ecological and biogeographic patterns reflected in the vegetation. It is this
wider canvas of criteria (ecological and biogeographic relationships of vegetation) that are provided in the
EcoVeg approach of the U.S. National Vegetation Classification (USNVC).
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THE U.S. NATIONAL VEGETATION CLASSIFICATION

THE USNVC HIERARCHY

The USNVC Standard provides a standard hierarchy with explicit criteria for each level (Table 1). The
details of the criteria have been published elsewhere (Faber-Langendoen et al. 2014, 2016, 2018). An
example of the hierarchy as it applies to an already-published vegetation type found in Alaska is provided
in Table 2. The upper levels of the classification integrate physiognomy and ecology into large-scale,
biome-type concepts called formations and divisions (Fig. 1).

Table 1. Summary of USNVC Hierarchy Levels and Criteria for Natural Vegetation (from FGDC
2008).

Hierarchy Level Criteria
Upper: Physiognomy plays a predominant role

L1 - Formation Class Broad combinations of general dominant growth forms that are adapted to basic temperature
(energy budget), moisture, and substrate/aquatic conditions.

L2 — Formation Combinations of general dominant and diagnostic growth forms that reflect global

Subclass macroclimatic factors driven primarily by latitude and continental position, or that reflect
overriding substrate/aquatic conditions.

L3 - Formation Combinations of dominant and diagnostic growth forms that reflect global macroclimatic
factors as modified by altitude, seasonality of precipitation, substrates, and hydrologic
conditions.

Mid: Floristics and physiognomy play predominant roles
L4 - Division Combinations of dominant and diagnostic growth forms and a broad set of diagnostic plant

species that reflect biogeographic differences in composition and continental differences in
mesoclimate, geology, substrates, hydrology, and disturbance regimes.

L5 — Macrogroup Combinations of moderate sets of diagnostic plant species and diagnostic growth forms that
reflect biogeographic differences in composition and subcontinental to regional differences in
mesoclimate, geology, substrates, hydrology, and disturbance regimes.

L6 — Group Combinations of relatively narrow sets of diagnostic plant species (including dominants and
co-dominants), broadly similar composition, and diagnostic growth forms that reflect regional
mesoclimate, geology, substrates, hydrology, and disturbance regimes.

Lower: Floristics plays a predominant role

L7 - Alliance Diagnostic species, including some from the dominant growth form or layer, and moderately
similar composition that reflect regional to subregional climate, substrates, hydrology,
moisture/nutrient factors, and disturbance regimes.

L8 — Association Diagnostic species, usually from multiple growth forms or layers, and more narrowly similar
composition that reflect topo-edaphic climate, substrates, hydrology, and disturbance regimes.
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Table 2. Example of the USNVC Hierarchy for Natural Vegetation.

Revised Hierarchy for
Natural Vegetation

Example

Upper Levels

1 — Formation Class

Scientific Name: Mesomorphic Tree Vegetation

Colloquial Name: Forest and Woodland

2 — Formation Subclass

Scientific Name: Temperate Forest Vegetation

Colloquial Name: Temperate Forest

Scientific Name: Cool Temperate Tree Vegetation

3 — Formation

Colloquial Name: Cool Temperate Forest
Mid Levels

Scientific Name: Pseudotsuga menziesii — Tsuga heterophylla — Tsuga mertensiana Forest
4 — Division & Woodland Division (D192)

Colloquial Name: Vancouverian Forest & Woodland

5 — Macrogroup

Scientific Name: Tsuga heterophylla — Picea sitchensis — Sequoia sempervirens
Rainforest Macrogroup (M024)

Colloquial Name: Vancouverian Coastal Rainforest

6 — Group

Scientific Name: Tsuga heterophylla — Picea sitchensis Alaskan Rainforest Group (G750)

Colloquial Name: Alaska Maritime Western Hemlock — Sitka Spruce Rainforest

Lower Levels

7 — Alliance

Scientific Name: Picea sitchensis / Oplopanax horridus Forest Alliance (A3603)

Colloquial Name: Sitka Spruce / Devil’s-club Forest

8 — Association

Scientific Name: Picea sitchensis / Oploplanax horridus / Dryopteris campyloptera Forest
(CEGL003259)

Colloquial Name: Sitka Spruce / Devil’s-club / Mountain Woodfern Forest
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Figure 1. Vegetation type map of Alaska (Viereck et al. 1992), showing upland terrestrial biome-scale
units that are largely equivalent to the USNVC https://esa.org/vegpanel/usnvc/usnvc-proceedings/types.
The macrogroup, group and alliance concepts are placed within these divisions units, providing
ecologically-based mid-scale vegetation types for the state.

MiD-LEVEL CONCEPTS

The macrogroup (L5), group (L6), and alliance (L7) levels of the USNVC are the main focus of this
report. All, preferably, need to be defined by characteristics that can be derived from standard field plots
and accepted analytical methods. They are often best developed when lower level units of association are
available, but they contain their own criteria sufficient to allow users to develop the concepts somewhat
independently of other levels. This approach best brings together the broader ecological tradition of
vegetation description and classification, where multiple approaches to classification have been used, and
where units comparable in scale to these levels have long been recognized.

Macrogroup (L5): A vegetation type defined by “moderate sets of diagnostic plant species and
diagnostic growth forms that reflect biogeographic differences in composition and sub-continental to
regional differences in mesoclimate, geology, substrates, hydrology, and disturbance regimes” (FGDC
2008, cf. Pignatti et al. 1994).

A macrogroup definition should typically contain a moderately large set (dozens) of strongly
diagnostic species that share a broadly similar physiognomy and ecology in response to continental, sub-
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continental, or regional differences in ecological factors (Table 3). Thus, the macrogroup expresses the
floristic, growth form and regional ecological factors that separate vegetation types within a division.

Group (L6): A vegetation type defined by “a relatively narrow set of diagnostic plant species (including
dominants and co-dominants), broadly similar composition, and diagnostic growth forms that reflect
regional mesoclimate, geology, substrates, hydrology, and disturbance regimes.” As with the macrogroup,
meeting this definition requires four conditions: characteristic taxa, physiognomy, ecology, and
biogeography (Table 3). It is similar to the “order” level of the Braun-Blanquet hierarchy (Pignatti et al.
1994).

A group description should contain several to many diagnostic species that share a similar structure
and ecology, responding to regional ecological factors, with many moderately differential species or two
or more strongly differential (character) species (see Faber-Langendoen et al. 2014 for definitions). There
should be several diagnostic species in the dominant stratum or growth form, but the diagnostic value is
typically that of constancy and dominance. Several dominant growth forms are consistent throughout the
type. There may be some variation in dominant overstory species where overall floristics and ecology are
otherwise quite similar (e.g., a group could include sites with either subalpine larch or Engelmann spruce-
subalpine fir as dominants because of their similar floristics, site factors and disturbance regimes).

The criterion of compositional similarity addresses the overall range of composition, rather than
specific diagnostic species or dominants. Whereas for the macrogroup, presence/absence may play a
strong role in discriminating among types (given the large number of species that are expected for
macrogroup discrimination), for the group, the abundance of a set of dominant species along with other
diagnostic species together play a stronger role in the characteristic species combination. As with
macrogroups, a constant species in a group could occur in as few as 25% of plots or sites (Chytry and
Tichy 2003).

Alliance (L7): A vegetation type defined by “diagnostic species, including some from the dominant
growth form or layer, and moderately similar composition that reflect regional to subregional climate,
substrates, hydrology, moisture/nutrient factors, and disturbance regimes.”

The alliance is a more inclusive (or typologically higher-scaled) concept than the association; as such, it
should be well separated floristically from other alliances by multiple diagnostic species (either by one or
more character species or by many differential species) that have diagnostic value over large geographic areas
(Mueller-Dombois and Ellenberg 1974). The alliance aggregates vegetation and habitat factors at somewhat
broader biogeographic and ecologic scales than the association. That is, whereas the association contains
vegetation characteristics that emphasize more local and narrowly-defined environmental and biotic
relationships, the alliance emphasizes somewhat larger environmental gradients and biogeographic regions
(Table 3).
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Table 3. Interpretive Guidelines for Vegetation and Ecology Criteria for macrogroup, group, and alliance (from Faber-Langendoen et al. 2014,
which contains guidelines for all levels). These are “typical” criteria, and the role of factors may differ for some types. The role of ecological
factors at each level may also differ depending on the site conditions; e.g., at the macrogroup and group levels, the substrate factors on “atypical”
or “azonal” wet or dry sites may more strongly influence vegetation patterns than do mesoclimates, which may more strongly influence vegetation

on “typical” or “zonal” or characteristic mesic upland sites.

Level Definition (FGDC 2008) Biogeography / Diagnostic Species | Growth Forms Climate Disturbance | Edaphic/Hydrology
Floristics regime /
Succession

Macrogroup | A vegetation unit that Sub-continental to Multiple sets of Broadly uniform Sub-continental Broadly Broad range of
contains moderate sets of regional ecological strong diagnostic sets of growth forms | mesoclimate — consistent, conditions,
diagnostic plant species and | gradient segment species, including and canopy closure | indicative of but variable sometimes reflective
diagnostic growth forms (often mesoclimatic), many strong — may be specific primary regional | disturbance of broad topo-
that reflect subcontinental reflected by sets of differential and growth form gradients in regimes edaphic interactions
to regional biogeographic strongly diagnostic character species. variants that support | vegetation, e.g., indicative of | with climate (e.g.,
composition and sub- species (many species | Constant species floristic patterns, latitudinal, sub- large-scale droughty
continental to regional ranges fully become more e.g., herb versus altitudinal, continental soils with or without
mesoclimate, geology, contained); overall important; at least shrub, coastal soft- continentality climate (e.g., | fires), or broad-scale
substrates, hydrology, and composition very 25% constancy leaved chaparral [major zonal or floods, large- | specialized
disturbance regimes. distinct from other expected. versus inland strong azonal scale fires). geological

units. sclerophyll gradients]. substrates.
chaparral.

Group A vegetation unit that is Regional ecological A set of moderately | Moderately uniform | Regional Moderately Moderate range of
defined by a relatively gradient segment strong diagnostic growth forms and mesoclimate — consistent variation in specific
small set of diagnostic (often broadly topo- species, preferably | canopy closure, could indicate disturbance topo-edaphic or
plant species (including edaphic) reflected by a | with one or more (e.g., varying from secondary regime; may | hydrologic
dominants and co- set of moderately strong differentials | evergreen to regional incorporate conditions.
dominants), broadly similar | diagnostic species (at or character species. | deciduous and open | gradients successional
composition, and least a few species Constancy of at to closed canopy). (depends upon stages that
diagnostic growth forms ranges fully least 25% expected selected primary | are otherwise
that reflect regional contained); overall for some species. gradient for floristically
mesoclimate, geology, composition broadly macrogroup). similar.

substrates, hydrology, and
disturbance regimes.

distinct from other
units.
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Level Definition (FGDC 2008) Biogeography / Diagnostic Species | Growth Forms Climate Disturbance | Edaphic/Hydrology
Floristics regime /
Succession

Alliance A vegetation classification | Regional to sub- Several or more Moderately uniform | Regional to sub- | Moderately Moderately specific
unit containing one or more | regional gradient moderate diagnostic | growth forms and regional topo- specific edaphic or
associations, and defined segment (often more species, preferably | canopy closure, at edaphic factors, disturbance hydrologic
by a characteristic range of | narrowly topo-edaphic | including at least least in the dominant | sometimes regime —may | conditions, e.g., dry,
species composition, or biogeographic), one strong layer (e.g., conifer + | reflective of group dry-mesic, mesic,
habitat conditions, reflected by at least differential mixed hardwood, biogeography successionall | wet-mesic, wet
physiognomy, and several moderate (character species other layers may and climate. y related moisture conditions

diagnostic species,
typically at least one of
which is found in the
uppermost or dominant
stratum of the vegetation.
Alliances reflect regional to
subregional climate,
substrates, hydrology,
moisture/nutrient factors,
and disturbance regimes.

diagnostic species,
including from the
dominant strata;
overall composition
moderately distinct
from other units.

may be absent).
Constant species
more important for
defining type, with
at least 40%
constancy expected.

vary from shrub to
herb or moss-
dominated ground
layers with either
open or closed
canopy).

associations.

and poor, moderate,
moderately rich, rich
nutrient conditions.
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DYNAMIC PEER REVIEW

The revised USNVC Standard (FGDC 2008) presents a process to be used to create a dynamic content for
all vegetation types in the classification. The standard itself does not contain a formal set of USNVC
units, but rather describes the process by which such units are to be described, peer reviewed, and
maintained through various data management and web tools. This means that the classification is
dynamic, subject to change as vegetation scientists revise or newly describe vegetation types in the United
States.

The peer-review process approved for the USNVC classification is made within the context of current
classification standards, such that the resulting units continue to form a comprehensive and authoritative
list(FGDC 2008). That is, at any given time, the types are all consistently matched with each other, and
users of the USNVC will be able to access a consistent and current classification. This classification is
now managed through peer review as an open process conducted by professional organizations in
collaboration with other interested parties. It is administered by a peer-review board under the aegis of an
institution capable of providing independent reviewers of appropriate experience in plant community
classification. The Ecological Society of America, on behalf of the USNVC partners, plays a key role in
guiding the screening and peer review that is needed to maintain the USNVC across all levels.
NatureServe staff manage the USNVC classification content and USGS publishes the content on
usnvc.org.

USNVC AND RELATED CLASSIFICATIONS

Much previous work has been done to describe vegetation and ecosystem types at scales comparable to
the macrogroup, group, and alliance. We drew heavily on this literature wherever possible to help provide
the descriptive material for our work, citing previous concepts as the basis for our concepts whenever
there was at least 50% correspondence between the original concept and that of the proposed USNVC
units.

Braun-Blanguet Approach

We have already noted the similarity of the macrogroup and group concepts to the “class’ and ‘order’ of
the Braun-Blanquet approach, widely applied throughout Europe and elsewhere. Several researchers have
developed units at this scale to the United States and Canada (e.g., Peinado et al. 1997, Rivas-Martinez et
al. 1999, Spribile 2002). In British Columbia, where a similar approach to that of Braun-Blanquet has
been used, a comprehensive set of classes and orders has been described for most vegetation (Meidinger
et al. 2003).
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North American Biotic Communities

Brown et al. (1998) published an impressive comprehensive list of *biotic communities’ for all of North
America (including Central America), and the scale of these units is at the level of macrogroup and group.
However, the publication provides only a list of types and a map of their distribution across North
America, but no descriptions.

Ecological Systems

The “Terrestrial Ecological System” classification was completed by NatureServe for the United States
(Comer et al. 2003). Terrestrial Ecological Systems are defined as “a group of plant community types that
tend to naturally co-occur within similar environmental settings, ecological dynamics, and/or
environmental gradients” (Comer and Schulz 2007). Descriptions are available at
https://explorer.natureserve.org/. Although developed as a single, non-hierarchical set of types, they have
a fairly strong correspondence to the USNVC “group’ and sometimes “alliance’ level, insofar as they

describe “existing vegetation” concepts. The two classifications are now tightly linked and interoperable.
Starting in the early 2000s, the ecological systems have been adopted and used by US federal agencies, in
part as a complement to the USNVC. The USGS Gap Analysis Program and LANDFIRE map products
(which form the basis for planning by agencies such as the BLM, Forest Service, and states), incorporate
Ecological System information. Ecological systems formed the basis for USGS Gap Analysis models for
vertebrates, including habitat relationships to these types and vegetation structural stages for much of the
U.S. Ecological Systems also provide the core concept to LANDFIRE for mapping biophysical settings
(i.e., the geophysical settings which, along with the effects of natural disturbance, result in recurring
mosaics of vegetation successional stages). They are used to characterize natural disturbance (including
fire) regimes through state-and-transition models and subsequent maps of fire regime departure (e.g.,
shifting proportions of successional stages due to human alteration). Linkages between fuel types and
ecological systems, as well as to the AVC and the USNVC, are helping to characterize fire dynamics
across the Alaska landscape (Alaska Fuel Model Guide Task Group 2018).
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METHODS FOR DEVELOPMENY OF MID-LEVEL TYPES

IMPLEMENTATION PHASES FOR DEVELOPING ALASKAN MID-LEVEL TYPES

Phase 1 (2008-2012) and the 2011 Alaska Workshop

The initial work on Alaskan Mid-level types was part of a country-wide project to draft an expert-based
set of types for the entire country. In preparation for each workshop, draft lists of macrogroups and
groups were developed, based on expert judgment, subsequent review of related concepts, and showing
wherever possible their linkage to both NatureServe’s Ecological Systems (especially relevant to
LANDFIRE’s interest) and, where they existed, to USNVC associations (where comprehensive lists for
the entire country had already been published in 1998 and continuously updated on NatureServe
Explorer).

The first workshop was conducted January 11-13, 2011, in Anchorage, Alaska, at the University of
Alaska Anchorage, with attendees and contributors shown in Table 4.

Table 4. Attendees and peer review participants of the 2011 Alaskan USNVC workshop.

First Name | Last Name Agency/Organization

Keith Boggs Uinversity of Alaska - Alaska Natural Heritage Program

Tina Boucher University of Alaska - Alaska Natural Heritage Program

Rob DeVelice U.S. Forest Service

Don Faber-Langendoen NatureServe

Scott Guyer Bureau of Land Management

Mark Hall NatureServe

Janet Jorgenson U.S. Fish and Wildlife Service — Arctic National Wildlife Refuge
Steve Lennartz Sanborn, CA GAP mapping, AK LANDFIRE BpS mapping
Del Meidinger Private Contractor

Barb Schrader U.S. Forest Service

Beth Schulz U.S. Forest Service

Jerry Tande U.S. Fish and Wildlife Service — National Wetlands Inventory

The workshop provided an early view of how a revised USNVC hierarchy, as specified in the FGDC
(2008) Standard, could be developed for Alaska. The major focus of the workshop was on the
macrogroup and group levels. The review was coordinated with parallel efforts to develop boreal forest
macrogroup concepts in Canada through the Canadian National Vegetation Classification Technical
Committee, to ensure a North American-wide perspective. But the work was a first test of the concepts;
also, it did not develop alliance concepts.
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After achieving a sufficient level of consensus on a working set of types, NatureServe’s ecology staff
imported the list of the types into Biotics, the USNVC database. Given the early stages of the USNVC
development, literature information available on each Group may range from very qualitative to more

guantitative.

Phase 2 (2012-2016) and Macrogroup Concept Review

Macrogroup descriptions that were briefly drafted as part of Phase 1 were more fully reviewed across the
U.S. and Canada through the USNVC Review Board. This review led to a commitment to “lock down”
the macrogroup concepts for a five year+ period in order to focus efforts on group, alliance, and
association types. That said, because of the large territory of Alaska and the need for circumarctic input,
Alaskan macrogroups were left open to change.

Phase 3 (2017-2020) and the Alaska Workshop 2017

The objective for the workshop was to finalize, through peer review, a comprehensive set of range-wide
concepts for USNVC macrogroups and groups for Alaska, and to review the linkage of Ecological
Systems to these concepts. The USNVC Review Board hosted a peer-review meeting to include both
Alaskan and Canadian ecologists. At the meeting, NatureServe staff (acting in part on behalf of the ESA
USNVC Review Board) and Alaskan ecologists would conduct the workshop. A list of all participants is
provided in Table 5.

Table 5. Participants at the Alaskan USNVC workshop Nov 7-9, 2017, Anchorage, Alaska.

First Last Name Email Agency/Organization

Name

Jennifer Barnes Jennifer_Barnes@nps.gov National Park Service

Bonnie Bernard blbernard@alaska.edu UA - Alaska Natural Heritage Program/
Alaska Center for Conservation Science

Tina Boucher tboucher@fs.fed.us U.S. Forest Service

Amy Breen albreen@alaska.edu USGS/UAF Alaska Climate Science Center

Matt Carlson mlcarlson@alaska.edu UA - Alaska Natural Heritage Program/
Alaska Center for Conservation Science

Betty Charnon bcharnon@fs.fed.us U.S. Forest Service

Karen Dillman kdillman@fs.fed.us U.S. Forest Service

Don Faber-Langendoen Don_Faber-Langendoen@natureserve.org | NatureServe

Mike Fleming mfleming@gci.net Images Unlimited

Nadele Flynn nadele@ualberta.ca Yukon CDC

Hunter Gravley hagravley@alaska.edu UA - Alaska Natural Heritage Program/
Alaska Center for Conservation Science

Jess Grunblatt jegrunblatt@alaska.edu UA - Alaska Natural Heritage Program/
Alaska Center for Conservation Science

Scott Guyer sguyer@blm.gov Bureau of Land Management

Michael Hannam michael_hannam@nps.gov National Park Service
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First Last Name Email Agency/Organization

Name

Jennifer Hrobak jennifer_hrobak@nps.gov National Park Service

Janet Jorgenson janet_jorgenson@fws.gov U.S. Fish and Wildlife Service

Torre Jorgenson ecoscience@alaska.net independent contractor

Patti Krosse pkrosse@fs.fed.us Ecology, Botany, Invasive Species, and Air
Program Lead for the Tongass NF

Kitty LaBounty kllabounty @alaska.edu UA - Sitka

Rachel Loehman rloehman@usgs.gov U.S. Geological Survey

Don Long dlong01@fs.fed.us U.S. Forest Service

Parker Martyn parker_martyn@nps.gov National Park Service

Patrick Mcintyre Patrick_Mocintyre@natureserve.org NatureServe

Amy Miller Amy_e_Miller@nps.gov National Park Service

Kate Mohatt kmohatt@fs.fed.us U.S. Forest Service

Tim Mullet Timothy_Mullet@nps.gov National Park Service

Jeanne Oshas jlosnas@alaska.edu UA - Alaska Natural Heritage Program/
Alaska Center for Conservation Science

Elizabeth Powers Elizabeth_Powers@fws.gov U.S. Fish and Wildlife Service

Martha Raynolds mkraynolds@alaska.edu UA - Fairbanks

Sue Rodman sue.rodman@alaska.gov Alaska Dept. of Fish and Game

Lisa Saperstein Lisa_Saperstein@fws.gov U.S. Fish and Wildlife Service

Barb Schrader bschrader@fs.fed.us U.S. Forest Service

Beth Schulz bschulz@fs.fed.us U.S. Forest Service

Anjanette Steer masteer@uaa.alaska.edu UA - Alaska Natural Heritage Program/
Alaska Center for Conservation Science

Aaron Wells awells@abrinc.com ABR, Inc.— Environmental Research &
Services

A second objective for the workshop was to develop short- and long-term support for USNVC
development by engaging Alaskan ecologists in a) facilitating peer review of USNVC products, and b)

developing USNVC types (involving field data collection, literature review, data analysis and type
description, and serving on the USNVC Review Board).

The process for conducting the workshop was as follows:

A series of webinars was held in September 2017 with key participants, in order to scope out
key issues for review.
USNVC classification documents were distributed to all workshop participants with the key
issues for review (October 2017).
The workshop was held on Nov 7-9, 2017, to review key issues and other identified issues.
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a. The Editorial team facilitated review of the macrogroups and groups, recording proposed
solutions identified by the workshop participants, and structuring the solutions based on
the submissions format for the USNVC Proceedings.

b. Participants were divided by region (Arctic & Alpine, Boreal, Coastal).

iv.  After the workshop, drafts of macrogroups, groups, and alliances were distributed to all
participants for review.

v. A series of webinars was held in March-April 2018 with each regional team (Arctic &
Alpine, Boreal, Coastal) to review products.

vi.  Proposed revisions were submitted to the USNVC Data Manager for posting on usnvc.org
(April-May 2018).

vii.  Opportunities were identified to continue development of the USNVC for Alaska at alliance
and association levels, based on plot-based data analyses and literature synthesis, with the
goal of a future comprehensive publication of the USNVC for Alaska.
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A series of tabular lists of USNVC vegetation types and commentary are provided below to document the
process that each of three teams (Arctic & Alpine, Boreal, and Coastal) followed in revising Alaskan

vegetation types.

ARCTIC & ALPINE TEAM

Participants on the Arctic & Alpine Team are listed in Table 6. A summary of the review comments

provided by members of the team is provided in Appendix I.

Table 6. Arctic & Alpine Team Participants, organized by Last Name.

First Name Last Name Email Agency/Organization

Katie Baer kbaer@fs.fed.us U.S. Forest Service

Jennifer Barnes jennifer_barnes@nps.gov National Park Service

Tina Boucher tboucher@fs.fed.us U.S. Forest Service

Amy Breen albreen@alaska.edu USGS/UAF Alaska Climate Science Center

Matt Carlson micarlson@uaa.alaska.edu Alaska Center for Conservation Science

Nadele Flynn nadele@ualberta.ca Fish & Wildlife Branch, Environment Yukon

Scott Guyer sguyer@blm.gov Bureau of Land Management

Mitch Heynen Mitch.Heynen@gov.yk.ca Yukon Government

Jennifer Hrobak jennifer_hrobak@nps.gov National Park Service, Alaska Region

Janet Jorgenson janet_jorgenson@fws.gov Fish and Wildlife Service

Torre Jorgenson ecoscience@alaska.net Alaska Ecoscience

Will Mckenzie Will.MacKenzie@gov.hc.ca BC Government

Jeane Osnas jleosnas@alaska.edu Alaska Center for Conservation Science

Martha Raynolds mkraynolds@alaska.edu University of Alaska Fairbanks, Institute of Arctic
Biology

Aaron Wells awells@abrinc.com ABR Inc. Environmental Research and Services

Tabular lists of USNVC vegetation types and commentary are provided below to document the process of
revising Arctic and Alpine vegetation types.

Arctic Uplands Review

The initial list of Arctic upland types provided to the Arctic & Alpine Team for review is shown in Table

7.
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Table 7. Initial list of Alaskan USNVC types within Arctic Tundra & Barrens (Division D044).
Tundra groups are ordered from dry, dwarf-shrub tundra to mesic-moist tundra.

D044

Arctic Tundra & Barrens

M173 North American Arctic & Subarctic Tundra

G365 | North American Arctic & Subarctic Lichen - Sparse Dwarf-shrub Tundra

G366 | North American Arctic & Subarctic Dryas Dwarf-shrub Tundra

G367 North American Arctic & Subarctic Ericaceous Dwarf-shrub Tundra

G614 North American Arctic & Subarctic Dwarf Willow Tundra

G828 North American Arctic & Subarctic Dwarf Birch Tundra

G827 North American Arctic & Subarctic Low Willow Tundra

G615 North American Arctic & Subarctic Mesic Herb Tundra

G829 North American Arctic & Subarctic Moist Tundra

G371 North American Arctic & Subarctic Tussock Tundra

M175 Arctic CIiff, Scree & Rock Vegetation

G375 North American Arctic CIiff, Scree & Rock Vegetation

G616 | North American Arctic Gravel Floodplain Vegetation

Arctic Uplands CommentsWe started with a basic macrogroup list of arctic and subarctic tundra, and
identified the following issues:

1.

At the macrogroup level, it didn’t make sense to specify a North American biogeographic region
from other regions in the Arctic (e.g. Beringian, Eurasian). Floristic analyses from the
Circumarctic plot data do not support this.

Floristic analyses from Braun-Blanquet separate acidic from nonacidic/alkaline types at their
highest level (Class is approximately equal to USNVC macrogroup). We discussed this approach
a lot, but it ignores growth form/structural differences that, along with floristics, are part of the
macrogroup concept. In addition, moisture is an important driver. And macrogroups should be
relatively meaningful for mapping. It would be difficult to reliably map alkaline versus acidic.
We considered a compromise by introducing acidic and nonacidic at the alliance level, and
emphasizing broader floristics/growth forms and moisture at the group level. There is enough
Acrctic literature to bring in the community types under these alliances and see how well the
alliances work. Current analyses by Wells (pers. comm. 2020) supports the approach of
introducing alkaline versus acidic at the alliance level.

This approach also has the benefit of linking the USNVC group level to the CAVM (Circumpolar
Arctic Vegetation Map) vegetation types and their mapped expressions (both Circumpolar and
Alaskan maps).

Arctic open rock type looks ok, but the name may not capture the predominant pattern of open,
flat rocky barrens.
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Arctic Uplands Recommended Changes

1.

Remove North American from macrogroup and group names. No associations had been identified

before.

Change macrogroup names to Arctic Dry-Moist Tundra (from North American Arctic &
Subarctic Tundra - M173) and Arctic Scree, Rock & Cliff Barrens (from Arctic Cliff, Scree
& Rock Vegetation - M175).

For Arctic Dry-Moist Tundra (M173): (see Table 8 for revisions)

a.

Adopt broad floristic/growth form/moisture criteria for Groups. Change group names to
closely follow the Circumpolar Arctic Vegetation Map (CAVM) based on growth forms.
(See new G896, G897 and G898.)

Take current Groups and move them to the alliance level, introducing the alkaline and
acidic distinction as needed.

Bring in the many documented plant community types already catalogued by the Alaskan
mapping team (Raynolds) and determine how well the draft alliances hold up.

Alder low tundra type (G357 Western Boreal Mesic Alder - Willow Shrubland) does
belong in boreal (where it currently is, Table 27), but that description should note that
there are arctic extensions. For example, there are alder communities as far north as the
Colville River delta. Perhaps there may need to be a place for an arctic alder group
depending on if there are alder plant associations unique to the arctic.

Draft plant community types will be refined into associations by the Alaskan Fairbanks
team.

M173/G365 focuses on sites where lichen cover is very high, often foliose. SW Alaska
tundra has a lot of this stuff. (M173/G896/A4330, A4331 in revised table.)

M175 has less foliose lichen, though crustose lichen cover may be high. This is the Arctic
Lichen Barrens we are proposing (G868).

Inland riverine sand dunes should be placed in the context of tundra. These are important
environments with many endemic rare and sensitive plants, and are distinct from coastal
dunes. See Arctic Inland Dune (G863), Table 14. [Editorial note: it was decided that for
now, Arctic Inland Dune (G863) will reside in D146/M402.]

Tussock Tundra will also include shrub tussock tundra, which has high enough cover of
shrubs (typically willows and dwarf birch, but in some cases alder) that there could be
confusion with G828 and G827 based on shrub cover alone. If there were a key to the
group level, then tussock tundra needs to fall out near the top of the key with the cover of
whole tussocks as an important criterion.

At one time, G368 (formerly North American Arctic & Subarctic Tall Willow Riparian
Shrubland Tundra) used to be in this macrogroup, but it has been moved to M870 based
on Boucher et al. (2016).
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4. For Arctic Scree, Rock & CIiff Barrens (M175):
a. Consider splitting G375 into two groups, with carbonate versus noncarbonate alliances

e (G375a[=G868] Arctic Lichen Barrens? [CAVM B1, B2, B3]
e  G375b [=G869] Arctic Open Scree, Rock & CIiff Barrens

b. Update G616 Arctic Gravel Floodplain Vegetation to note the early versus late seral.

Table 8. Revised Alaskan USNVC types within Arctic Tundra & Barrens (Division D044).

Revised Hierarchy Formerly
D044 | Arctic Tundra & Barrens
M173 | Nerth-American Arctic ard-Subaretic Dry-Moist Tundra North American Arctic and
Subarctic Tundra
G896 | Arctic Dwarf-shrub Tundra G365, G366, G367, G614
A4332 | Arctic Acidic Dryas Dwarf-shrub Tundra Alliance G366a
A4333 | Arctic Nonacidic Dryas Dwarf-shrub Tundra Alliance G366b
A4330 | Arctic Acidic Lichen - Sparse Dwarf-shrub Tundra Alliance | G365a
A4331 | Arctic Nonacidic Lichen - Sparse Dwarf-shrub Tundra G365b
Alliance
A4335 | Arctic Acidic Dwarf Willow Tundra Alliance G614a
A4336 | Arctic Nonacidic Dwarf Willow Tundra Alliance G614b
A4334 | Arctic Ericaceous Dwarf-shrub Tundra Alliance G367
G897 Arctic Low Shrub Tundra G827, G828
A4339 | Arctic Dwarf Birch Low Shrub Tundra Alliance G828
A4337 | Arctic Acidic Low Willow Tundra Alliance G827a
A4338 | Arctic Nonacidic Low Willow Tundra Alliance G827b
G898 Arctic Herbaceous Tundra G615, G371
A4341 | Arctic Acidic Nontussock Sedge Tundra Alliance G371a
A4344 | Arctic Rush/Grass, Forb, Cryptogam Tundra Alliance G615a
A4340 | Arctic Herb Tundra Alliance G615b
A4343 | Arctic Tussock Sedge Tundra Alliance G371b
A4342 | Arctic Nonacidic Nontussock Sedge Tundra Alliance G371c
G365 | North-American Arctic & Subarctic Lichen - Sparse Dwarf-shrub (now A4330, A4331)
upden
G366 | North-American-Arctic- & Subarctic Dryas Dwarf-shrub Tundra (now A4333, A4332)
G367 | North-American-Arctic- & Subarctic Ericacecus Dwarf-shrub Tundra (now A4334)
G371 | Nerth-American-Arctic-&-Subarctic FussockTundra (now A4341, A4342,
A4343)
G614 | North-American Arctic & Subarctic Dwarf Willow Tundra (now A4335, A4336)
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(now A4340, A4344)

(now A4337, A4338)

(now A4339)

(removed)

M175 | Arctic CHEE; Scree, &Rock Megetation-& CIiff Barrens

Arctic CIiff, Scree & Rock
Vegetation

G616 | Nerth-American Arctic Gravel Floodplain Vegetation

North American Arctic
Gravel Floodplain

Vegetation
A4362 Chamerion latifolium - Salix alaxensis Arctic Floodplain
Alliance
G868 | Arctic Lichen Barrens G375a
A4327 Noncarbonate Mountain Barrens Alliance
A4326 Carbonate Mountain Barrens Alliance
G869 | Arctic Open Scree, Rock & Cliff Barrens G375b

A4329 Arctic Noncarbonate Scree, Rock & Cliff Barrens Alliance

A4328 Arctic Carbonate Scree, Rock & Cliff Barrens Alliance

(now G868, G869)

Arctic Wetlands Review

The initial lists of Arctic wetland types provided to the Arctic & Alpine Team for review are shown in

Tables 9, 11, 13, and 15 in the sections below. Here we present overview comments and

recommendations across all arctic wetland types. Although initially presented to the Arctic Team, North
American Bogs & Fen (Division D029) was ultimately reviewed by the Boreal Team (see Table 31).

Arctic Wetlands Comments

1.

Some basic nomenclature changes. In D320, we should remove “subarctic’ from name, as
wetlands in subarctic can be expected to be treated with boreal vegetation, as is typical of other

subarctic vegetation.

M870 should have (wet) “shrubland” added to the name, to account for wet shrublands at group

level (Table 10).

G368 used to be in arctic uplands, but was moved here based on Boucher et al. (2016). But name
wasn’t fixed. Tundra should be deleted (Table 10). See details in notes for update to flooding

regime.

Bogs, fens, wet meadows. It can be hard to distinguish wet meadows from bogs/fens in arctic.
Boreal descriptor of bogs and poor fens is pretty good for Arctic part, too, given that flora is

depauperate. Still needs some work. Alkaline Fen (rich fen) description needs more work. See
also Yukon description for Yukon type “fen water track” (FwO01 in that classification).

The macrogroup names for the bog and fen types (M876 and M877) includes “Boreal & Sub-
boreal” (Table 31). This name helps separate it from North Pacific Bog & Fen (within the same
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Division), and from Southeastern Coastal Bog & Fen (in a different Division). Sub-boreal extends
into Rocky Mountain and Laurentian-Acadian regions.

But concept may apply to the Arctic. Is the name ok? Arctic bogs and fens are not really distinct
from boreal bogs and fens (i.e., they are essential boreal), so name was not changed.

6. G370 (Table 9). Are there multiple marsh groups? For now, only one major arctic freshwater
marsh type, with Arctophila fulva, Carex aquatilis and Hippuris vulgaris.

7. G528 type (Western North American Boreal Wet Meadow & Marsh) (see Table 28 in Boreal
section) doesn’t seem to be covering the montane-subalpine-boreal marsh. Review with Boreal
Team.

a. Carex aquatilis - Salix fuscescens alpine wet meadow (would this be in Yukon — any
elevational differences?)

b. Eriophorum angustifolium - Carex aquatilis, Salix spp. mostly S. planifolia alpine wet
meadow (G528 is the right home but this type is describing lowland)

c. Salix alaxensis with a lot of arctic species goes in G357 (see Table 26 in Boreal section)
but description is missing it.

8. G617 (North American Arctic & Subarctic Wet Meadow, Table 9). Wet meadow is very similar
to bog and fen.

a. Take out subarctic reference — boreal bog and fen (shrub bog dominates). (Table 10)

b. Copied what was done for wet meadow and boreal fen and bog — G617 to G360 (Western
North American Boreal Bog & Acidic Fen) for comments on what is acidic and
nonacidic.

c. Worked on G360 (Western North American Boreal Bog & Acidic Fen) a lot to modify
bog and acid fen to fit both boreal and arctic (may include poor to rich).

d. Do the same thing but an alkaline version of it (medium rich fen) still keep boreal and
arctic together... (G361 Western North American Boreal Alkaline Fen)

9. G769 and M871 (Table 11). Aquatic Vegetation does not exist in Arctic, so remove Arctic from
names.

Arctic Wetlands Recommended Changes

1. Changes to the wetlands need further review, especially whether G617 Arctic Wet Meadow is
even needed or should just be combined with G360 (acidic fen) or G361 (alkaline fen)

2. Update Nomenclature within M870, as summarized above. (Table 10)
G370 should only include one major arctic marsh type that includes Arctophila fulva, as well as
Carex aquatilis and Hippuris vulgaris.
Other groups in M870 need careful review for clarity as Arctic concepts.

5. Editorial changes to groups in M876 and M877 bog and fen types, but basic concepts otherwise
ok. (Table 32)
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6. Need to resolve G617 (North American Arctic & Subarctic Wet Meadow) versus G370 (North
American Arctic & Subarctic Freshwater Marsh). (Table 10)
7. Remove Arctic from Aquatic Vegetation type. (Table 12)

Arctic Freshwater Marsh & Wet Meadow
The initial list of types for this division are shown in Table 9.

Table 9. Initial list of Alaskan USNVC types within Circumpolar Arctic Freshwater Marsh & Wet
Meadow (Division D320).

D320 | Circumpolar Arctic & Subarctic Freshwater Marsh & Wet Meadow

M870 | North American Arctic & Sub-Arctic Freshwater Marsh & Wet Meadow

G370 North American Arctic & Subarctic Freshwater Marsh

G617 North American Arctic & Subarctic Wet Meadow

The team made the following recommendations:

a. Atonetime, G368 (formerly North American Arctic & Subarctic Tall Willow Riparian Shrubland
Tundra) used to be in the tundra macrogroup (D044/M173) but we moved it here to M870 based
on Boucher et al (2016).

b. We add G830 to this Macrogroup as well.
The term “Subarctic” was removed because subarctic would fall under Boreal wetlands.
The Division D320 was expanded to include boreal marshes, and M894 was moved into it (see
Table 30 under Boreal Open Wetlands review).

Table 10. Revised Alaskan USNVC types within Arctic & Boreal Freshwater Marsh, Wet Meadow
& Shrubland (Division D320, formerly Circumpolar Arctic Freshwater Marsh & Wet Meadow).

D320 | Circumpelar Arctic & BorealSubaretic Freshwater Marsh, & Wet Meadow & Shrubland

M870 | Nerth-American Arctic &-Sub-Arctic Freshwater Marsh, & Wet Meadow & Shrubland

G370 North American Arctic &-Subaretie-Freshwater Marsh

G617 North American Arctic &-Subaretic-\Wet Meadow

G830 North American Arctic Wet Shrubland

G368 North American Arctic and-Subarctic Tall Willow Ripariar-Wet Shrubland Fundra

[moved from D044/M173]

M894 | North American Boreal Marsh, Wet Meadow & Shrubland

G528 Western Nerth-American Boreal Wet Meadow & Marsh

G768 Eastern North American Boreal Freshwater Marsh, Wet Meadow & Shrubland [moved
from M069]

G865 Western Boreal Wet Birch — Willow Low Shrubland

G866 Western Boreal Wet Alder — Willow Tall Shrub Swamp

Gh47 | Western Boreal Alkaline Swamp
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North American Freshwater Aquatic Vegetation

Table 11. Initial list of Alaskan USNVC types within North American Freshwater Aquatic
Vegetation (Division D049).

D049 | North American Freshwater Aquatic Vegetation

M871 | Arctic & Northern Boreal Freshwater Aquatic Vegetation

G769 | North American Arctic & Boreal Freshwater Aquatic Vegetation

The team made the following recommendation:
a. The team recommended removal of “Arctic” from the name, as there is no substantive Arctic
freshwater vegetation.

Table 12. Revised Alaskan USNVC types within North American Freshwater Aquatic Vegetation
(Division D049).

D049 | North American Freshwater Aquatic Vegetation

M871 | Aretic-&Neorthern Boreal Freshwater Aquatic Vegetation

G769 | North American Aretic-& Boreal Freshwater Aquatic Vegetation

Arctic & Boreal Coastal Scrub & Herb Vegetation

Table 13. Initial list of Alaskan USNVC types within Arctic & Boreal Coastal Scrub & Herb
Vegetation (Division D146).

D146 | Arctic & Boreal Coastal Scrub & Herb Vegetation

M402 | North American Arctic & Boreal Coastal Shore

G612 Arctic & Boreal Coastal Beach & Dune

G611 | Arctic & Boreal Coastal Rocky Shore

The team made the following recommendations:

a. Separate Boreal and Arctic.

e Arctic Inland Dune (G863) should be separated from Arctic coastal dune (G612) and
from Boreal dune which is moved to G374 under D025/M055 (Table 27). [Editorial note:
it was decided that for now, Arctic Inland Dune (G863) will reside here in D146/M402.]

e There is no Western Boreal coastal shoreline, but there is in the eastern Boreal. See G818
under D025/M055 (Table 27), but that group may not fully account for eastern boreal
shorelines.
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Table 14. Revised Alaskan USNVC types within Arctic Coastal Scrub & Herb Vegetation (Division
D146—formerly Arctic & Boreal Coastal Scrub & Herb Vegetation).

D146 | Arctic &Bereal Coastal Scrub & Herb Vegetation

M402 North American Arctic &Bereal Coastal Shore

G612 Arctic &Bereal-Coastal Dune & Beach-&DBune

G611 | Arctic &Bereal Coastal Rocky Shore

G863 | Arctic Inland Dune [from G612 in part, and M055/G374 in part]

Arctic Coastal Salt Marsh

Table 15. Initial list of Alaskan USNVC types within Arctic Coastal Salt Marsh (Division D187).

D187 | Arctic Coastal Salt Marsh

M403 | North American Arctic Tidal Salt Marsh

G535 North American Low Arctic Coastal Salt Marsh

No substantive changes were made to this macrogroup or group. The G535 North American Low Arctic
Coastal Salt Marsh was renamed.

But note that G535 should include one major salt marsh shrub type - Salix ovalifolia.

Table 16. Revised Alaskan USNVC types within Arctic Coastal Salt Marsh (Division D187).

D187 | Arctic Coastal Salt Marsh

M403 | Nerth-American-Arctic Tidal Salt Marsh

G535 North-AmericanLow-Arctic & Subarctic Coastal Salt Marsh

Alpine Review
The initial list of Alpine types provided to the Arctic & Alpine Team for review is shown in Table 17.

Table 17. Initial list of Alaskan USNVC types within Western North American Alpine Tundra
(Division D043).

D043 | Western North American Alpine Tundra

M101 | Vancouverian Alpine Tundra

G317 | North Pacific Alpine-Subalpine Dwarf-shrubland & Heath

G319 | North Pacific Alpine-Subalpine Bedrock & Scree

G320 | North Pacific Alpine-Subalpine Tundra

G362 | Aleutian Ericaceous Dwarf-shrubland & Heath
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M404 | Western Boreal Alpine Tundra

G613 | Western Boreal Alpine Dwarf-shrub Tundra

G747 | Western Boreal Alpine Grassland & Meadow

G785 | Western Boreal Alpine CIiff, Scree & Rock Vegetation

Alpine Comments

1. There are two alpine macrogroups. The groups in these macrogroups have the same kinds of
group form/floristic criteria as we have now proposed for Arctic upland groups (see above). That
seems satisfying.

2. Aleutians are an odd-ball in the alpine. Torre has Oceanic Boreal in the CircumBoreal Vegetation
Map (CBVM). Torre proposed a CBVM: Circumboreal maritime, which in North America would
include Aleutians and southern Greenland. But others in CBVM team didn’t like it; they wanted
Arctic, Boreal, Temperate. Most of the floristics of Aleutians are boreal; so that’s the place to put
it if you had to pick one.

3. Do we need a new group: Low Birch-Willow Alpine Tundra type (cf G356 Western Boreal Scrub
Birch Shrubland / M055 North American Boreal Shrubland & Grassland at lower elevations)?
G356 is a low elevation type on permafrost. High elevation is rock. Both acidic, floristics similar.

4. G320: mostly herb name changed.

a. Festuca altaica as a graminoid type that is distinct from herb. Missing the super lush
meadows. See also 1997 Fort Richardson — classification. Veratrum viride (false
hellebore), others.

Alpine Recommended Changes

1. Moved Aleutians G362 out of M101 and put it into Boreal macrogroup M055 (North American
Boreal Shrubland & Grassland, see Table 27). Note that there are edits being proposed to that
Macrogroup, including a new Aleutian Group. See “Boreal Shrubland & Grassland” for further
details.

2. Develop a new Boreal Alpine tundra type, Western Boreal Alpine Mesic Dwarf Birch — Willow
Shrubland (G867), analogous to G356. But although G356 is a low elevation type on permafrost
and this type is high elevation on rock, both are acidic, floristics similar. So, we need further
input on this recommendation.

Table 18. Revised Alaskan USNVC types within Western North American Alpine Tundra (Division
D043).

D043 | Western North American Alpine Tundra

M101 | Vancouverian Alpine Tundra

G317 North Pacific Alpine-Subalpine Dwarf-shrubland & Heath
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G319 North Pacific Alpine-Subalpine Bedrock & Scree
G320 North Pacific Alpine-Subalpine Herb Tundra
L2el Aleutian-Ericaceous Dwarf-shrubland-&Heath [moved into D025/M055]
M404 | Western Boreal Alpine Tundra
G613 Western Boreal Alpine Dwarf-shrub Tundra
G747 Western Boreal Alpine Grassland & Meadow
G785 Western Boreal Alpine CIiff, Scree & Rock Vegetation
G867 Western Boreal Alpine Mesic Dwarf Birch — Willow Shrubland [analogous to G356 in
D025/M055]
BOREAL TEAM

Participants on the Boreal Team are listed in Table 19. A summary of the review comments provided by
members of the team is provided in Appendix II.

Table 19. Boreal Team Participants.

First Name Last Name Email Agency/Organization

Jennifer Barnes jennifer_barnes@nps.gov National Park Service

Tina Boucher tboucher@fs.fed.us U.S. Forest Service

Hunter Gravley hagravley@alaska.edu Alaska Center for Conservation Science
Jennifer Hrobak jennifer_hrobak@nps.gov National Park Service

Janet Jorgenson janet_jorgenson@fws.gov U.S. Fish and Wildlife Service

Torre Jorgenson ecoscience@alaska.net Alaska Ecoscience

Jeane Osnas jeosnas@alaska.edu Alaska Center for Conservation Science
Lisa Saperstein lisa_saperstein@fws.gov U.S. Fish &and Wildlife Service

Beth Schulz bschulz@fs.fed.us U.S. Forest Service

Aaron Wells awells@abrinc.com ABR Inc. Environmental Research and Services

Tabular lists of USNVC vegetation types and commentary are provided below to document the process of
revising Boreal vegetation types.

Boreal Upland Forest Review

The initial list of Boreal upland forest types provided to the Boreal Team for review is shown in Table 20.

Table 20. Initial list of Alaskan USNVC types within North American Boreal Forest & Woodland
(Division D014).

D014 | North American Boreal Forest & Woodland

M156

Alaskan-Yukon North American Boreal Forest
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G349 | Alaskan-Yukon Boreal Dry Aspen Forest

G350 | Alaskan-Yukon Boreal Mesic-Moist Black Spruce Forest

G579 | Alaskan-Yukon Boreal Mesic White Spruce - Hardwood Forest

G627 | Alaskan-Yukon Boreal Moist White Spruce - Hardwood Forest

M179 | North American Boreal Subarctic & Subalpine Woodland

G633 | Western Subarctic Woodland

G635 Eastern Subarctic Woodland

G646 | Boreal Subalpine Woodland

Boreal Upland Forest Comments

1. Our work was informed by two important sources:

a. Boucher et al. (2016). Plot-based analyses of various vegetation types, including boreal.

b. Jorgenson and Meidinger (2015). Circumboreal Vegetation Map (CBVM) for Alaskan-
Yukon region.

2. Subarctic Boreal forests. Ongoing review with CNVC team led us to put subalpine in with main
boreal rather than subarctic, and keep subarctic on its own.

a. So M179 would strictly be subarctic. Canadians then have eastern and western subarctic.
How would this work in AK? There is a northern boreal type on the CBVM map that is
already defined for AK. (Northern Alaska-Yukon Spruce Woodlands and Scrub). That was
proposed as the Alaskan subarctic unit (AK subarctic woodland). Black and white spruce, no
tamarack.

3. Moving subalpine (G646) to M156 as part of main boreal macrogroup, but splitting G646 into
three types: G856, G857, G858. These three groups equate to three CBVM subalpine types, and
are all placed in M156.

a. Yukon-Subalpine spruce woodland and scrub.

b. Southern AK subalpine spruce woodland and scrub.

c. Central Alaskan Subalpine.

d. Liard-Stikine Subalpine spruce fir woodland and scrub (Canada).

4. Main boreal forest types. Currently four groups are listed under M156 Alaskan-Yukon North
American Boreal Forest (Table 20).

In comparing these 4 USNVC groups to the CBVM map, some similarities and some differences
emerge. G350 Alaskan-Yukon Boreal Mesic-Moist Black Spruce Forest does not have a CBVM
equivalent. The Dry boreal G349 has a direct counterpart on the CBVM map, as do two of the
mesic groups (G579 and G627). Even though G579 was called mesic and G627 was called moist,
the distinction was intended to largely describe the differences between Central Boreal versus
Southern Boreal Alaska. Thus, a series of potential name changes could be made as shown in
Table 21). Team added in the Liard-Stikine type, only found in Yukon-BC, for completeness.
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Table 21. Comparison of revisions to groups in M156 (Alaskan-Yukon North American Boreal
Forest) with equivalent CBVM types from Jorgenson and Meidinger (2015).

Category USNVC USNVC name Jorgenson and Meidinger 2015
code
Dry lowlanq G349 Alaskan-Yuken Boreal Dry Aspen Forest CBVM-= Yukon Dry Spruce-Aspen
Forests
Mesic G579 Central Alaskan-Yukon Boreal Mesic White CBVM= Yukon Mixed Spruce-Birch-
Lowland Spruce—Hardwood Forest Aspen Forests. A lot of aspen here, not so
much in G627
G627 Southern Alaskan-¥uken Boreal Mesic Meist | CBVM= Southern Alaska Spruce-Birch-
\White Spruce-~Hardwooed-Forest Herb Forests. Aspen less common here
compared to G579
G855 Yukon Boreal Low Montane Forest CBVM= Liard-Stikine Spruce-Birch-
(new) [not in AK, shown for completeness] Aspen Forests

Given the approach taken for the lowland boreal forest types, above, it appears the Team could
tentatively add in the CBVM subalpine types as equivalent Group level distinctions under M156,
as shown in Table 22.

Table 22. Subalpine groups to add to M156 (Alaskan-Yukon North American Boreal Forest) based
on Jorgenson and Meidinger (2015).

Boreal Low Montane Forest (G855) in Table
23]

Category USNVC USNVC name Jorgenson and Meidinger 2015
code

Sub- G856 Central Alaskan Boreal Montane Woodland CBVM= Yukon Subalpine Spruce

alpine (new) Woodlands and Scrub
G857 Southern Alaskan Boreal Montane Woodland | CBVM= Southern Alaska Subalpine
(new) Spruce Woodlands and Scrub
G858 Yukon Boreal High Montane Woodland [Not | CBVM-= Liard-Stikine Subalpine Spruce-
(new) in AK, shown for completeness. See also Yukon Fir Woodlands and Scrub

These draft units essentially treat the CBVM types as equivalent to the Group level. The one
existing Group that does not have a CBVM equivalent is G350 Alaskan-Yukon Boreal Mesic-
Moist Black Spruce Forest. It was not clear how to handle this group. At the workshop itself,
Team noted that the CBVM report states that these CBVM map units are potentially equivalent to
alliances. But there was concern, on the one hand, that this would push all of the distinctions
below these categories to the association level, including black spruce types, hardwood types and

white spruce types. That’s a lot of diversity to cover at that level. There was also concern that
raising these spruce-fir types to alliance level might mean that we are separating types that are

successionally related in terms of overstory turnover, but otherwise essentially have the same
ground layer. That said, elsewhere in the USNVC (and CNVC), we often separate conifer types
from hardwood types at the alliance level, and if there are important moisture/pH/substrate
differences within these proposed groups, those differences may also be worthy of alliance level
recognition.
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Boreal Upland Forest Recommended Changes

To sort out our options, Team considered the following interim solution:

1.

Consider adopting the USNVC groups as described above, showing parallel geographic groups
for lowland boreal and subalpine boreal.

The group preferred to call the boreal subalpine a boreal montane.

Remove subalpine scrub from Jorgenson and Meidinger’s 2015 subalpine forest-woodland
concept (boreal montane) and place scrub in the Boreal Shrubland & Grassland macrogroup
MO055 (Table 27). However, USNVC criteria do permit scrub to be part of a woodland concept, so
this decision could be revisited.

Add in provisional alliances reflecting major changes in overstory dominance and physiognomy
(conifer vs. deciduous).

Produce a draft set of groups and alliances, as listed in Table 23.

Review of subalpine groups needs particular input. Are the subalpine geographical categories as
distinct as the lowland boreal forest categories, or is the alpine zone more homogeneous across
these geographic areas?

Table 23. Revised Alaskan USNVC types within North American Boreal Forest & Woodland
(Division D014), showing new groups and alliances.

D014

North American Boreal Forest & Woodland

M156 | Alaskan-Yukon North American Boreal Forest

G349 Alaskan-Yuken Boreal Dry Aspen Forest

A4256 White Spruce - Poplar Dry Floodplain Woodland
A4254 Alaskan Aspen Dry Bluff Woodland
A4255 Alaskan White Spruce Dune Woodland
G579 Central Alaskan-Yukon Boreal Mesic White-Spruce—Hardwood Forest
A4257 Central Alaskan-Yukon Black Spruce Mesic Forest [old G350 in part]
A4258 Central Alaskan-Yukon White Spruce Mesic Forest
A4259 Central Alaskan-Yukon Aspen — Birch Mesic Forest

G627 Southern Alaskan-Yuken Boreal Meist\White-Spruce—Hardwood-Mesic Forest

A4260 Southern Alaskan-Yukon Black Spruce Mesic Forest [old G350 in part]
A4261 Southern Alaskan-Yukon White Spruce Mesic Forest
A4262 Southern Alaskan-Yukon Aspen — Birch Mesic Forest

G855 Yukon Boreal Low Montane Forest [not in AK, shown for completeness]

Anew Liard-Stikine Mesic Black Spruce Forest [not in AK]

Anew Liard-Stikine Mesic White Spruce - Hardwood Forest [not in AK]
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Anew Liard-Stikine Mesic Aspen-Birch Forest [not in AK]
—2ED Alaskan-Yuken-Boreal-Mesic-Moist Black-Spruece-Forest[becomes Alliances under G579 and
G627]
G856 Central Alaskan Boreal Montane Woodland
A4288 Balsam Poplar Montane Woodland
A4287 Central White Spruce Ericaceous Montane Woodland
G857 Southern Alaskan Boreal Montane Woodland
A4290 Low Birch Montane Woodland
A4289 Southern White Spruce Montane Woodland
G858 Yukon Boreal High Montane Woodland [not in AK, shown for completeness]
Anew Liard-Stikine Subalpine Spruce Woodland [not in AK]
Anew Liard-Stikine Subalpine Birch Woodland [not in AK]

M179 | North American Northern Boreal-Subarctic-&-Subalpine Woodland

G859 Alaskan-Yukon Northern Boreal Mesic Woodland
A4292 Alaskan Northern Boreal Spruce / Ericaceous Woodland
A4291 Alaskan Northern Boreal Spruce / Dryas Woodland
G633 Western Canadian Subarctic Woodland [not in AK, if new Group G859 above is accepted]
G635 Eastern Canadian Subarctic Woodland [not in AK, shown for completeness]
G646 Boreal-Subalpine-Woedland [becomes G856, G857, G858 under M156]

Boreal Wet Forest Review

The initial list of Boreal wet forest types provided to the Boreal Team for review is shown in Table 24.

Table 24. Initial list of Alaskan USNVC types within North American Boreal Flooded & Swamp

Forest (Division DO16).

D016 | North American Boreal Flooded & Swamp Forest

M299 | North American Boreal Conifer Poor Swamp

G546

Alaskan-Yukon Boreal Black Spruce - Tamarack Poor Swamp

M300 | North American Boreal Flooded & Rich Swamp Forest

G548

Alaskan-Yukon Boreal Flooded & Rich Swamp

Boreal Wet Forest Comments

1. Team didn’t like the term “swamp,” for G546, as they suggested that it typically means moving
water through the system. In Alaska, wet forests are underlain by permafrost, and typically are
peaty, (but tall and not bog, i.e. > 2 (or 5) m. [Editorial note: As used by USNVC, swamp also
includes saturated depressional hydrology, so term is not necessarily inappropriate, but the
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permafrost hydrology may be distinctive enough to warrant a different term at the Group level].
Stuntedness, when it occurs, is a function of temperature and flooding. Trees can be stunted
because of tussocks, but they can grow tall on peat. There is currently not much tamarack in AK.
Remove Rocky Mountain references from type. These wet forests lack the bog indicators, such as
Oxycoccus, Sphagnum fuscum. Break point is a black spruce feathermoss/sphagnum type
(belongs on upland side with black spruce/feathermoss?). Wet forest includes black
spruce/tussock. Tussock tundra is on upland side, but black spruce/tussock indicates wet.

Team also didn’t like Group name for G548, as they felt it should strictly be floodplain; there are
few rich swamps in AK, and when they occur they would better be combined with poor swamp in
G546. Also fairly dry, almost upland-like. There was a suggestion to move G548 to uplands, but
most felt it was mostly restricted to floodplain ecology, and so ecologically fits better here. Does
this include both high (mostly montane but also lowland) and low gradient (lowland)? Or is high
gradient only open shrub-herb type?

Boreal Wet Forest Recommended Changes

1.

Change name of Group 546 type to wet forest. And, in line with upland forests, consider need for
alliance level units. What’s shown in Table 25 is a tentative draft.

Change name of G548 to “floodplain” forest. And, in line with upland forests, consider need for
alliance level units. What’s shown in Table 25 is a tentative draft. Note that G548 includes both
high and low gradient floodplains. Maybe alliance distinction needed for high versus low?

At this time the Division and Macrogroup names will retain “flooded” and “swamp,” as these are
wider than Alaska in concept.

Table 25. Revised Alaskan USNVC types within North American Boreal Flooded & Swamp Forest
(Division D016). New alliances are shown.

D016

North American Boreal Flooded & Swamp Forest

M299 | North American Boreal Conifer Poor Swamp

G546 | Alaskan-Yukon Boreal Black Spruce Wet Forest~—TFamarack-PoorSwamp

A4264 | Central Alaskan Black Spruce Wet Forest

A4263 | Southern Alaskan Black Spruce Wet Forest

G843 | West-Central Boreal Black Spruce - Tamarack Poor Swamp
[not in AK; included for completeness]

M300 | North American Boreal Flooded & Rich Swamp Forest

G548 | Alaskan-Yukon Boreal Flooded & Rich Swamp

A4266 | Central Alaskan-Yukon Spruce - Birch Floodplain Forest

A4268 | Southwest Alaskan Spruce - Black Cottonwood Floodplain Forest

A4267 Northern Alaskan-Yukon Spruce - Poplar Floodplain Forest

A4265 | Central Alaskan-Yukon Spruce - Poplar Floodplain Forest
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Boreal Shrubland & Grassland Review

The initial list of Boreal shrubland and grassland types provided to the Boreal Team for review is shown
in Table 26.

Table 26. Initial list of Alaskan USNVC types within North American Boreal Grassland &
Shrubland (Division D025).

D025

North American Boreal Grassland & Shrubland

MO055 | North American Boreal Shrubland & Grassland

G359 | Western Boreal Dry Shrubland & Grassland

G356 | Western Boreal Scrub Birch Shrubland

G357 | Western Boreal Mesic Alder - Willow Shrubland

G358 | Western Boreal Mesic Grassland & Meadow

G374 North American Arctic & Boreal Shrub & Herb Inland Dune

G659 Boreal Alvar

G818 | Eastern Boreal Shrubland & Grassland (not in AK; included for completeness)

Boreal Shrubland & Grassland Comments

1.

Team felt that the Aleutian meadow type (G362) fits here (under M055), rather than in alpine (see
Table 17 for its former placement under M101).

Subalpine scrub also included here. See G848.

Team reviewed G356 and G357 concepts, and struggled with montane-subalpine vs lowland. At
end of meeting, concepts were left as is, but descriptions needed to be overhauled to reflect range
of variation.

Made sure that the alpine type G613 Western Boreal Alpine Dwarf-shrub Tundra was
distinguishable from G356. i.e. G613 is the alpine dwarf-shrub versus taller boreal subalpine
scrub distinction.

G357 (Western Boreal Mesic Alder — Willow Shrubland). This includes fairly dryish alder on
floodplain (?). This is the boreal counterpart to the Arctic wetter type G368 (North American
Arctic Tall Willow Wet Shrubland, see Table 10). It is also the boreal upland counterpart to the
boreal open wetlands type G547 (Western Boreal Alkaline Shrub Swamp [includes scrub birch
and willow?], see Table 30). Also, does this type include the CBVM type below, as described by
Jorgenson and Meidinger (2015), or does their type lump G356 and G357 together?

Southern Alaska Alder-Willow-Dwarf Birch Scrub comprised of both tall scrub (Alnus viridis ssp.

33ilatat, Salix barclayii, S. scouleriana, Sambucus 33ilatate) and low scrub classes (Betula nana, Salix
pulchra, Vaccinium uliginosum). The alder tall shrub class has abundant herbs (Gymnocarpium
33ilatate33s, Dryopteris 33ilatate ssp. Americana, Heracleum maximum, Trientalis europaea, Chamerion
angustifolium, Aconitum delphiniifolium) and grasses (Calamagrostis canadensis). In the low scrub class,
other common species include Rubus arcticus, R. chamaemorus, Spirea beauverdiana, lichens in drier
areas and Sphagnum mosses in wetter areas. This type has a subcontinental-cold bioclimate, permafrost is
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absent, and it occurs on hillside colluvium and glacial till. The alder tall shrub type is abundant at higher
elevations along the mountains in the Alaska Peninsula, Aklun mountains, Chugach and Kenai Mountains
and has been described by Talbot et al. (2005), Jorgenson et al. (2003), Clark and Duffy (2005), and Wells
et al. (2013). Low shrub classes have been described by Wells et al. (2012) and Wibbenmeyer et al. (1982).

G368 (North American Arctic Tall Willow Wet Shrubland), which is a wetland type now in
M870 (Table 10), is the Arctic equivalent of boreal G357 (Western Boreal Mesic Alder - Willow
Shrubland).

G368 should be dominated by Salix alaxensis subsp alaxensis. Whereas in boreal (G357) it is S.
alaxensis subsp. longistylis.

G374 (N. American Arctic and Boreal Shrub and Herb Inland Dune). Not clear if this is really
needed in the Arctic as a distinct type. Clean up description. May be pretty uncommon, even in
Boreal.

Boreal Shrubland & Grassland Recommended Changes

1.

G356 Western Boreal Mesic Birch-Willow Low Shrubland. Keep concept as is. Includes both
subalpine and lowland scrub birch. But modify name slightly.

G357 Western Boreal Mesic Alder — Willow Shrubland. Distinguished from both boreal wet alder
(G866, Table 10) and arctic wet alder.

G359 Western Boreal Dry Shrubland & Grassland. Concept good, description needs to be
overhauled.

G358 Western Boreal Mesic Grassland & Meadow. Concept pretty good. Clean up description.
G374 N. American Arctic & Boreal Shrub & Herb Inland Dune. Remove Arctic for now, and any
sandy inland Arctic types probably belong under arctic upland macrogroup M175 (Arctic Scree,
Rock & Cliff Barrens). [Editorial note: for now, Arctic Inland Dune (G863) will reside in
D146/M402. See Table 14.] Clean up description. May be pretty uncommon in Boreal.

Arctic G368 (N. American Arctic Tall Willow Wet Shrubland) should be dominated by Salix
alaxensis subsp alaxensis, distinct from boreal (S. alaxensis subsp. longistylis).

Add Aleutian meadow type (G362).

Table 27. Revised Alaskan USNVC types within North American Boreal Grassland & Shrubland
(Division D025).

D025

North American Boreal Grassland & Shrubland

MO055 | North American Boreal Shrubland & Grassland

G359 Western Boreal Dry Shrubland & Grassland

A4272 Alaskan-Yukon Boreal Montane Dryas Riverine Dwarf-shrubland

A4273 Alaskan-Yukon Boreal Montane Low Birch Shrubland

A4271 Alaskan-Yukon Boreal Dry Riverine Grassland
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A4269 Alaskan-Yukon Boreal Sagebrush Steppe Bluff

A4270 Alaskan-Yukon Boreal Silverberry - Buffaloberry Dry Shrubland

G374 Western Boreal Dune Shrubland & Grassland Nerth-American-Arctic & Boreal
Shrub-& Herb-lnland Dune

A4293 Alaskan-Yukon Boreal Dry Dune Grassland

G357 Western Boreal Mesic Alder — Willow Shrubland

A4279 Southwest Alaskan Boreal Mesic Alder - Willow Shrubland

A4277 Central Alaskan-Yukon Floodplain Mesic Alder - Willow Shrubland

A4276 Central Alaskan-Yukon Mesic Alder - Willow Shrubland

A4278 Southwest Alaskan Boreal Floodplain Mesic Alder - Willow Shrubland

G358 Western Boreal Mesic Grassland & Meadow

A4248 Western Boreal Bluejoint - Mixed Forb-Graminoid Meadow

A4280 Western Boreal Bluejoint - Fireweed Meadow Alliance
G659 Western Boreal Alvar
G356 Western Boreal Mesic Serub-Birch — Willow Low Shrubland

A4275 Alaskan-Yukon Boreal Mesic Low Willow Shrubland

A4274 Alaskan-Yukon Boreal Mesic Low Birch - Willow Shrubland

G818 Eastern Boreal Shrubland & Grassland [Not in AK; included for completeness]

(G848 Alaskan-Yukon Boreal Montane Alder - Willow Shrubland

A4282 Alaskan-Yukon Southern Boreal Montane Alder - Willow Shrubland

A4281 Alaskan-Yukon Central Boreal Montane Alder - Willow Shrubland

G862 Atlantic Boreal Scrub & Grassland [Not in AK; included for completeness.]
G362 Aleutian Ericaceous Dwarf-shrubland & Heath [moved from alpine tundra macrogroup
(moved) | M101]

A4348 Aleutian Mountain-heath Ericaceous Dwarf-shrubland

A4347 Aleutian Black Crowberry - Mixed Ericaceous Dwarf-shrubland

G860 Aleutian Mesic Willow Low Shrubland

A4349 Aleutian Barclay's Willow - Ladyfern Low Shrubland

G861 Aleutian Mesic Forb Meadow

A4351 Aleutian Common Ladyfern - Pacific Reedgrass Forb Meadow

A4350 Common Ladyfern - Kamchatka Aconite Aleutian Forb Meadow

A4352 Aleutian Subalpine Fleabane - Maidenfern Forb Meadow
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Boreal Open Wetlands Review

The initial lists of Boreal open wetland types provided to the Boreal Team for review are shown in tables
in each of the sections below. Here we present overview comments across all Boreal open wetland types.

Although originally presented to the Arctic Team, North American Bogs & Fen (Division D029) was
reviewed by the Boreal Team.

Boreal Open Wetlands Comments

1.

MO75 (in D031) seems lumpy. Also description is specific to the lower 48. Elevations do not
apply to Alaska. Review whether Vancouverian Group (G520, G521) belong here. Subarctic
would be included here and not with D320/M870.

G528 (Western North American Boreal Wet Meadow & Marsh, in D031/M075). Possibly
includes shrublands too. But compare with G547.
Consider adding a new boreal subalpine wet meadow group with Carex aquatilis, Salix fuscesens,

Eriophorum, Salix.

G360 (Western North American Boreal Bog & Acidic Fen, in D029/M876). Pretty good concept.

Low scrub bog type. Discussed how it is typically <2 m. Between 2 and 5 m may be difficult to
separate from Black Spruce Wet Forest; rely on floristics to help make call. See Vierek.
Stuntedness a function of temperature and flooding. Can get stunted because of tussocks, taller
trees with peat.

G361 (Western North American Boreal Alkaline Fen, in D029/M877). Good split between acidic
(G360) and alkaline. Tamarack is pretty incidental in fens, and not a repeating type. We do have a
white spruce rich fen type. Betula glandulosa/nana should be in poor fen, not rich fen.

G769 (North American Arctic & Boreal Freshwater Aquatic VVegetation, in D049/M871). Does
this need discussion? Is a distinct aquatic vegetation type needed in the Arctic? Or should we
remove Arctic from name of G769?

Western North American Montane-Subalpine-Boreal Marsh, Wet Meadow & Shrubland

Table 28. Initial list of Alaskan USNVC types in Western North American Montane-Subalpine-
Boreal Marsh, Wet Meadow & Shrubland (Macrogroup M075) under Division D031.

D031

Western North American Temperate & Boreal Freshwater Marsh, Wet Meadow & Shrubland

MO75 | Western North American Montane-Subalpine-Boreal Marsh, Wet Meadow & Shrubland

G520 | Vancouverian-Rocky Mountain Subalpine-Alpine Snowbed, Wet Meadow & Dwarf-
shrubland

G521 | Vancouverian-Rocky Mountain Montane Wet Meadow & Marsh

G526 | Rocky Mountain-Great Basin Lowland-Foothill Riparian Shrubland

G527 | Western Montane-Subalpine Riparian & Seep Shrubland

G528 | Western North American Boreal Wet Meadow & Marsh

G547 | Western Boreal Alkaline Swamp
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The team made the following recommendations:

a. MO075. Major change recommendation is to separate out boreal wetlands from the temperate
wetlands at the macrogroup level. This led to sufficiently large changes in concept that M075 was
retired and split into M893 and M894.

b. Split M075 into new M893 (VVancouverian and Rocky Mountain wetlands) and new M894 (boreal
wetlands).

c. Revise G528 in new M894 to include shrublands, or broaden G547 to not be only alkaline. The
latter choice is recommended. Two new groups were added.

d. Move G768 (Eastern North American Boreal Freshwater Marsh, Wet Meadow & Shrubland)
from MOG69 into M894 (Table 10). And move M894 to D320 Arctic & Boreal Freshwater Marsh,
Wet Meadow & Shrubland.

Table 29. Alaskan Revisions to the old M075 Western North American Montane-Subalpine-Boreal
Marsh, Wet Meadow & Shrubland, following the new montane macrogroup M893 split from it
(still under Division D031).

D031 | Western North American Temperate & Bereal Freshwater Marsh, Wet Meadow & Shrubland

M893 (old Western North American Montane Marsh, Wet Meadow & Shrubland
MO75, in part)

G526 Rocky Mountain-Great Basin Lowland-Foothill Riparian Shrubland

A3799 Skunkbush Sumac - River Hawthorn - Stretchberry Shrubland

A2557 Silver Sagebrush Wet Shrubland

A3800 Narrowleaf Willow - Dewystem Willow Shrubland

G521 Vancouverian-Rocky Mountain Montane Wet Meadow & Marsh

A1361 Western Glaucous Bluegrass Wet Meadow

A2584 Bigleaf Sedge - Inland Sedge - Sheldon's Sedge Wet Meadow

A3539 Vancouverian Horsetail Wet Meadow

A3805 Western Lowland Sedge Wet Meadow

A3806 Clustered Field Sedge - Mountain Sedge - Few-flower Spikerush Wet
Meadow

A3807 Common Spikerush - Needle Spikerush Marsh

A3808 Western Mannagrass Wet Meadow

A3809 Cow-parsnip - California False Hellebore - Yellowcress Wet Meadow

A3810 Brook Saxifrage - Arrowleaf Ragwort - Mountain Bluebells Wet Meadow

A3812 Monkeyflower - Primrose - Shootingstar Wet Meadow

A3813 Pacific Northwest Dense Sedge Wet Meadow

A3814 Oatgrass - Camas Wet Meadow
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A3815 Bluejoint - Slimstem Reedgrass - Bluegrass Wet Meadow

A2642 Silverweed Cinquefoil Wet Meadow

A2564 Blue Wildrye - Sedge Wet Meadow

A1374 Western Baltic Rush - Mexico Rush Wet Meadow

A3804 Water Sedge - Northwest Territory Sedge - Tufted Hairgrass Wet Meadow
G520 Vancouverian-Rocky Mountain Subalpine-Alpine Snowbed, Wet Meadow & Dwarf-

shrubland

A3831 Alpine Laurel - Moss-heather - Mountain-avens Wet Dwarf-shrubland

A3832 Black Alpine Sedge - Sibbaldia - Globeflower Wet Meadow

A1309 Native Sedge - Icegrass - Sierra False Needlegrass Wet Meadow

Al424 Western Sedge Wet Meadow

A1698 White Marsh-marigold - Red-pod Stonecrop Wet Meadow

A0958 Rocky Mountain Shrubby-cinquefoil Wet Shrubland
G527 Western Montane-Subalpine Riparian & Seep Shrubland

A2563 Sierra Willow Wet Shrubland

AQ0977 Arroyo Willow Wet Shrubland

A0981 Park Willow Wet Shrubland

A1003 Cascadian Undergreen Willow Wet Shrubland

A3769 Western Montane Tall Willow Wet Shrubland

A3770 Rocky Mountain Short Willow Wet Shrubland

A3771 Western Alder Wet Shrubland

A3772 Western Water Birch Wet Shrubland

A3774 Mountain Willow - Lemmon's Willow Wet Shrubland

A3973 Valley Bottom Netleaf Hackberry / Lewis' Mock Orange Wet Scrub
A3974 Valley Bottom Black Hawthorn / Common Snowberry Wet Shrubland
A3773 Western Non-willow Wet Shrubland

Table 30. Alaskan Revisions to the old M075 Western North American Montane-Subalpine-Boreal
Marsh, Wet Meadow & Shrubland, following the new arctic and boreal macrogroup M894 split
from it (under Division 320).

D320 | Arctic & Boreal Freshwater Marsh, Wet Meadow & Shrubland

M894 (old
MO75, in part)

North American Boreal Marsh, Wet Meadow & Shrubland

G528 Western Nerth-American Boreal Wet Meadow & Marsh
A2563 Sierra Willow Wet Shrubland
A0977 Arroyo Willow Wet Shrubland
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A0981 Park Willow Wet Shrubland

A1003 Cascadian Undergreen Willow Wet Shrubland

A3769 Western Montane Tall Willow Wet Shrubland

A3770 Rocky Mountain Short Willow Wet Shrubland

G768 Eastern North American Boreal Freshwater Marsh, Wet Meadow & Shrubland [moved
(moved) from M069]
G865 Western Boreal Wet Birch — Willow Low Shrubland
A4306 Alaskan-Yukon Boreal Wet Low Willow Shrubland
A4305 Alaskan-Yukon Boreal Wet Low Birch Shrubland
G866 Western Boreal Wet Alder — Willow Tall Shrub Swamp
A3825 Western Boreal Alder - Willow Shrub Swamp
G547 Western-Boreal-Alkaline-Swamp [becomes G865, G866]

North American Bog &

Fen

Table 31. Initial list of Alaskan USNVC western boreal types within North American Bog & Fen

(Division D029).

D029 | North American

Bog & Fen

M876 | North American Boreal & Sub-boreal Acidic Bog & Fen

G360

Western North American Boreal Acidic Bog & Fen

M877 | North American Boreal & Sub-boreal Alkaline Fen

G361

Western North American Boreal Alkaline Fen

The team was satisfied with these groups. No type concept changes were made, apart from modifying the

name of M876 and G360

from “Acidic Bog & Fen” to “Bog & Acidic Fen.”

a. M876/G360 (Western North American Boreal Bog & Acidic Fen). Pretty good concept. Add in
low scrub bog and poor graminoid fen. Not much tamarack in AK. Remove Rocky Mountain
references from type. Contains bog indicators, such as Oxycoccus, Sphagnum fuscum. For taller
black spruce swamps, see G546 Alaskan-Yukon Boreal Black Spruce Wet Forest. Consider
adding in alliances, all very tentative.

b. M877/G361 (Western North American Boreal Alkaline Fen). Improve concept. Consider adding
in several alliances, all very tentative.
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Table 32. Revised Alaskan USNVC types within North American Bog & Fen (Division D029).

D029 | North American Bog & Fen
M876 | North American Boreal & Subboreal Bog & Acidic Beg-&-Fen
G360 | Western North American Boreal Bog & Acidic Beg-&-Fen
A4299 Western Boreal Sedge Poor Fen
A4300 Western Boreal Dwarf Birch Poor Fen
A4298 Western Boreal Conifer Scrub Bog
A3448 Western Boreal Ericaceous Shrub Bog
M877 | North American Boreal & Subboreal Alkaline Fen
G361 | Western North American Boreal Alkaline Fen
A4302 Western Boreal Sweetgale Shrub Fen
A4304 Southern Alaskan Alkaline Fen
A4301 Western Boreal Buckbean Fen
A4303 Western Boreal Sedge Fen
A3449 Western Boreal Alkaline Shrub Fen

North American Freshwater Aquatic Vegetation

For changes to Alaskan types within the North American Freshwater Aquatic Vegetation (Division
D049), see Table 12 in the Arctic Team section.

D049

North American Freshwater Aquatic Vegetation

M871

Arctic & Northern Boreal Freshwater Aquatic Vegetation

G769 | North American Arctic & Boreal Freshwater Aquatic Vegetation

Boreal Open Rock Vegetation Review

The initial list of Boreal open rock vegetation types provided to the Boreal Team for review is shown in

Table 33.

Table 33. Initial Alaskan USNVC types within Western North American Temperate & Boreal Cliff,
Scree & Rock Vegetation (Division D052).

D052

Western North American Temperate & Boreal Cliff, Scree & Rock Vegetation

Mm887

Western North American CIiff, Scree & Rock Vegetation

G822 | Western North American Boreal Cliff & Rock Vegetation
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Boreal Open Rock Vegetation Comments

1. No review completed of G822. Insofar as it exists, is alkaline versus acidic the most important
alliance distinction? We are unsure of this pattern and so do not recommend any changes at this
time.

COASTAL TEAM

Participants on the Coastal Team are listed in Table 34. A summary of the review comments provided by
members of the team is provided in Appendix Il1.

Table 34. Coastal Team Participants.

First Last Name | Email Agency/Organization
Name
Katie Baer kbaer@fs.fed.us U.S. Forest Service
Tina Boucher tboucher@fs.fed.us U.S. Forest Service
Betty Charnon bcharnon@fs.fed.us U.S. Forest Service
Karen Dillman kdillman@fs.fed.us U.S. Forest Service
Michael Hannam michael_hannam@nps.gov National Park Service
Don Long dlong01@fs.fed.us U.S. Forest Service, RMRS Missoula Fire Lab
Amy Miller amy_e_miller@nps.gov National Park Service
Kate Mohatt kmohatt@fs.fed.us U.S. Forest Service
Jeane Osnas jeosnas@alaska.edu Alaska Center for Conservation Science
Elizabeth Powers elizabeth_powers@fws.gov U.S. Fish and Wildlife Service
Barb Schrader bschrader@fs.fed.us U.S. Forest Service
Beth Schulz bschulz@fs.fed.us U.S. Forest Service
Aaron Wells awells@abrinc.com ABR Inc. Environmental Research and Services

Tabular lists of USNVC vegetation types and commentary are provided below to document the process of
revising Coastal vegetation types.

Coastal Lowland Pacific Forest Review

The initial list of Coastal lowland Pacific forest types provided to the Coastal Team for review is shown

in Table 35.

Table 35. Initial list of Alaskan USNVC types within macrogroup M024 Vancouverian Lowland &
Montane Forest, under Division D192.

D192

Vancouverian Forest & Woodland

MO024

Vancouverian Lowland & Montane Forest

G241

North Pacific Maritime Silver Fir — Western Hemlock Forest
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A3386 Abies amabilis - Tsuga heterophylla / Achlys triphylla Forest Alliance

A3387 Abies amabilis - Tsuga heterophylla / Vaccinium membranaceum Cold Forest
Alliance

G750 North Pacific Maritime Western Hemlock — Sitka Spruce Rainforest

A3601 Tsuga heterophylla - Picea sitchensis / Vaccinium alaskaense Forest Alliance

A3602 Picea sitchensis / Athyrium filix-femina Forest Alliance

A3603 Picea sitchensis / Oplopanax horridus Forest Alliance

G751 North Pacific Western Hemlock — Sitka Spruce — Western Red-cedar Seasonal Rainforest

A3604 Tsuga heterophylla - Picea sitchensis / Rhytidiadelphus loreus Forest Alliance

A3611 Tsuga heterophylla - Thuja plicata / Vaccinium ovalifolium Forest Alliance

A3608 Picea sitchensis / Rubus spectabilis Mesic Forest alliance

Coastal Lowland Pacific Forest Comments:

1.

Distinction between G750 and G751 needs refining. Alaskan rainforests do not fit with seasonal
description — potential break in seasonal & non-seasonal types based on precipitation patterns.
Distributions need updating and alliances refining.

G750: Clarify range — does not occur as far north as Cook Inlet (Prince Wm. Sound, eastern
Kenai is probably the most northern extent). ‘Matrix type’ forests, covering bulk of coastal AK
forests. Is there a western hemlock association only? w/o sitka spruce? Transitions to G751 where
you pick up red cedar (?).

Refine alliances. Some confusion about western red cedar, seasonal rain forest. Need for a non-
seasonal type. Should this type be restricted to Alaska only? W. red cedar, questions about
distribution. Became apparent that a lot of these descriptions are legacy; descriptions stretched
from OR and WA and smeared northward. Build descriptions from these that address variation in
vegetation within Alaskan portion of range.

G751: Revision of alliances noted as needed. “Seasonal rainforest” does not match precipitation
patterns for Alaskan forests. However, some alliances range well into AK.

A3608 (Picea sitchensis / Rubus spectabilis Mesic Forest Alliance) should be moved from G751
to G750. Description emphasizes Douglas fir, which does not fit with Alaska.

A3611: range is described as “up to the Kenai Peninsula,” noted to be incorrect. Range
description needs updating.

Lowland Mountain Hemlock type: There is a need for a lowland mountain hemlock type. Should
this be a new group, or an alliance under G750?

Coastal Lowland Pacific Forest Recommended Changes

1.

New lowland mountain hemlock type at Group or Alliance level.
a) Preferred placement of lowland mountain hemlock to be determined by Coastal Team.
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2. Revisit “G751 seasonal rainforest.” Can this be addressed by clarifying distinction between
G750/G751 and description of G751? or is a new non-seasonal Group needed?
a) Coastal Team to determine preferred way of addressing non-seasonal rainforests

i) New AK-only or primarily AK Non-seasonal group, based on precipitation patterns.

i) Revisions to G751 and distinction with G750 regarding seasonality to address issue that

Alaskan forests are non-seasonal.

Move Alliance A3608 from G751 to G750 or create new alliance matching AK type under G750.
For now leave A3608 in G751.
Revise description of distribution of A3611, to reflect that it does not occur to the Kenai

Peninsula.

Table 36. Revised Alaskan USNVC types within macrogroup M024 Vancouverian Coastal Forest
(formerly Vancouverian Lowland & Montane Forest), under Division D192.

D192

Vancouverian Forest & Woodland

MO024 | Vanc