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Preface, 2018: In 2014, Bob Armstrong and I published the 3rd 
edition of Nature of Southeast Alaska. The Habitats section of 
that book is 73 pages long—a pretty good introduction to the 
terrestrial, coastal and freshwater habitats of our region. But 
for the serious Southeast Alaskan wanting more information 
about habitats, there is so much more available! In Nature 
of Southeast we were limited by space, and the decision to 
minimize cost with 'black-&-white' illustrations. Yet when paper 
is bypassed, digital color is now 'free.' Furthermore, most avid 
readers now own tablets. These have changed the game, for 
meditative readings on the couch, or instantaneous feedback on 
the trail and in camp. (A phone's suboptimal but handy for quick 
reference, especially in the field.) 

Some of this collection first appeared in chapters I contrib-
uted to a region-wide conservation assessment in 2007. That 
publication saw only limited printing and distribution, and was 
replaced by the Ecological Atlas of SE Alaska. (Smith, ed, 
2016). The latter prioritized maps, retaining only thumbnail 
synopses of my Habitat and Biogeographic Provinces sections. 

My goal in this vastly updated not-for-profit document is to 
provide an encyclopedic review of what objective, non-agenda-
driven science and natural history observation tells us about the 
habitats we hike, hunt, fish and paddle through.1  I hope eventu-
ally to do the same for Southeast's 22 biogeographic provinces.

1  Bias is inescapable. Mine is perhaps confusingly out-of-step with party lines and 
should be declared upfront. I lean strongly toward conservation and the precautionary 
principle. I'm saddened by Southeast's history of corporate abuse and support its 
closure. What I mean by "non-agenda-driven" is that neither do I condone "science," 
however well-intentioned, designed to prove that, for example, logging is bad for 
wildlife, or that biological value peaks in unroaded watersheds. Good science is not 
backfill for pre-established truth, but a tool in its quest.  

Cover: Bedrock-controlled lake above Daxáanak, between two points (Berners Bay)  ●  Right: 
Moonmilk, a soft-textured precipitate on limestone cave wall, northern Tàan, sea lion, (POW).
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Overview
This guide presents the state of our knowledge (and presumption) about the 
terrestrial, coastal and freshwater habitats of Southeast Alaska. It derives in 
equal measure from published science, 40 years of Tongass explorations, and 
communication with other researchers and naturalists. All 'non-marine' South-
east habitats—that is, inland from the subtidal—are described. 

Part 1 treats 'terrestrial' habitats, from alpine summit down to, but exclu-
sive of, tidally-influenced zones.

Part 2 treats linear marine coastlines, pocketed or deltaic estuaries, and 
raised, recently tidal, 'uplift' communities. 

Part 3 treats freshwater streams, rivers, ponds and lakes.

Habitat classification
The world’s 3 great intersecting "ecosytems" 1 are conceptualized as intersect-
ing terrestrial, marine and freshwater-aquatic categories. This manual empha-
sizes terrestrial systems (Part 1). But in watery Southeast it's impossible to 
ignore the intersections of terrestrial habitats with those of the Pacific Ocean 
(Part 2), or with running or stationary freshwater bodies. (Part 3). 

There are of course many approaches to parsing the often intimidating 
diversity of plant and wildlife communities of our island and mountain-
studded home. DeMeo et al (1992) divided them into "series" named for 
overstory trees and "associations" named for understory indicators. Caouette 
& DeGaynor (2005) sorted forest types structurally according to tree size and 

1  This is the first and last time you'll see the term "ecosystem" in this manual, except for quotes and titles. 
My feelings about this overused word are best summarized by the desert naturalist Gary Nabhan: "The 
term 'ecosystem' comes from the scientific tradition of identifying discrete but somewhat arbitrary units 
of the natural world as though each functioned like an organic machine. In contrast, the term 'habitat' is 
etymologically related to habit, inhabit, and habitable; it suggests a place worth dwelling in, one that has 
abiding qualities. I could not make a machinelike ecosystem my abode for long, but I could comfortably 
nestle down within a habitat."  Another problem with "ecosystems" is their lack of scale; they're plastered 
reflexively over everything from solar systems to cells.   

Place names convention: In all 
my writing since publication of 
Haa L’éelk’w Hás Aani Saax’ú: 

Our grandparents’ names on the 
land (Thornton & Martin, eds. 
2012: abbreviated "T&M2012" 
throughout this manual), I’ve 

used Tlingit place names when-
ever available, followed by their 
translation in italic, and IWGN 
(important white guy name) 

in parentheses. Euro-names, 
however regal or preemptive, 
were afterthoughts. Example: 
Kadigooni X’áat’, island with 
spring water (Spuhn Island).

density, attempting to map 8 structural classes from then-existing GIS layers. 
My categories are linked to topographic position, hydrology, relevance to 
wildlife, and to conservation—that is, to the history and future of human use. 
While 'mappability' is a priority in my selection of habitat types, I've included 
some we can't yet map. Successional age is generally inaccessible to remote 
sensing and requires intensive groundwork. Likewise, as of 2018, we have no 
believable map of forest and woodland with significant components of red- 
and/or yellow-cedar—this at a time when USFS administrators and Native 
corporations are exporting both of these tree species as fast as possible. 

Following explorations of  'purely' terrestrial habitats in Part 1—those that 
can be described independently of their relationship to a nearby marine or 
riparian shoreline—shorter summaries are given for ocean beaches, estuaries, 
and moving or impounded fresh waters. 
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Sediment size is the primary determinant of soil drainage. Each 
landforming agent leaves distinctive sediment types.

Part 1  Terrestrial habitats
In the following descriptions, habitats generally correspond with existing Geographic Infor-
mation System (GIS) data layers developed by the USFS, USFWS, USGS and ADF&G. 
With just a few exceptions, these habitats can be mapped region-wide by using combina-
tions of these GIS data layers.1  

Within Part 1, terrestrial habitats are initially subdivided according to drainage or 
substrate permeability. In rainy Southeast, where waterlogged soils prevail, soil drainage is 
a key determinant of habitat type. Among terrestrial habitats, well-drained surfaces typically 
support forest, or pre-forest successional stages, while poorly drained surfaces support non-
forested or sparsely forested wetlands.

In addition to drainage, other primary influences on terrestrial habitat diversity include 
successional age—or time since last substantial vegetation disturbance—and elevation 
above sea level. Collectively, these 3 primary factors exert control over habitat character 
throughout Southeast and are clearly expressed on virtually every site. 

Secondary influences, such as aspect, climate, bedrock geology, and other living things 
(biotic influences) are locally important but most evident in more extreme situations. In 
bioregions outside of Southeastern Alaska, such influences may be considered equal in 
importance to the 3 factors identified here as primary influences.

Primary influences
Drainage  On most lowland,2 well-drained sites, succession eventually leads to forest. On 
wet and poorly drained sites, woody-stemmed plants may only occur on elevated microsites.

In intermediate drainage situations it can be difficult to draw clear lines between habitat 
types. Scrubby old-growth forest, for example, is usually stunted because of poor drainage. 
Small-tree stands stands may be classified as forested wetland in the National Wetlands 

1  It's assumed that most readers are familiar with acronyms for state and federal regulatory and research agencies. All 
acronyms used in this report are listed in Appendix 1. 

2  At higher elevations well-drained sites support nonforested alpine and subalpine habitats, deferred to Mountain zones. 

Inventory (NWI) database, but still get lumped within the 
Productive Old Growth (POG) classification in the Forest 
Service timber database as long as wood volume is estimated 
greater than 8,000 net board feet per acre.3

3  In my view, "Productive Old Growth" is somewhat of an oxymoron. Extending 
volume classes deemed "productive" to stands as runty as 8K bf/a is particularly 
illogical, but a welcome inflationary strategy for those charged with calculating 
allowable annual cut. Our wetland assessment work (Carstensen, 2016) indicates that 
NWI is similarly flawed—useful perhaps for watershed-scale comparisons, but 'falling 
apart' at finer resolution. More background on NWI is in Poorly drained habitats. 
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Primary influences: 
Habitats are first divided by drain-
age. Good drainage (left side) 
eventually supports medium 
to large-tree old-growth forest 
that varies mostly according to 
substrate character; this sequence 
represents increasingly well 
drained sites from cedar types to 
karst large-tree. 

The center column follows a 
successional series through post-
logging and (lastly) post-blowdown 
development. 

The right-side column for poorly-
drained habitats begins with small-
tree forests on soil too wet for 
optimal tree growth. Among non-
forested wetland types, younger 
marshes or wet meadows (shallow 
peat) can be distinguished from 
ancient, deep-peat habitats called 
bogs or fens depending on move-
ment of ground water.

This semantic and cartographic overlap—naming/mapping the 
soggy-footed, small-tree forest as both jurisdictional wetland and 
Productive Old Growth—requires an organizational decision on my 
part. Although unquestionably old growth, by the logic of this flow-
chart, small-tree forest needs shunt-
ing right, into the 'poorly-drained' 
column, divorced from other kinds 
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Wide range of old-growth 
structure east of Kax'wàaka, 

translation uncertain (Big 
Salt Lake), POW. Scrub 

forest in lower left may be 
as old or older than the tall, 

faster-growing spruces in 
upper right. Brightest green 
wetlands are in the zone of 

beaver disturbance. Primary 
influence on forest variation 

here is soil drainage. 

1999

of ancient-tree forest. By 
deferring description of 
small tree forested wetland 
to Poorly drained habitats, 
I've cast my lot with wetland 
delineation over sylviculture. 

Age  Within each of the 
2 first-cut options on the 
preceding flow chart—well 
versus poorly drained—habi-
tats may be further subdi-
vided according to plant and 
community successional 
status. The course of succes-
sion is determined in part 
by character of last major 
site disturbance. Post-glacial 
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Forest contact south of Cháatl Kóok, 
halibut storage (Trout Creek, central 
Kosciusko). Smooth-textured, even-

aged forest is recovering from logging 
in 1967. Bluish-green suggests mostly 

spruces. Ragged canopy in lower right is 
large-tree old-growth hemlock-spruce on 
low-quality karst, with spacious gaps and 

many snags at varying stages of decay.

2003

forest development, for example (prima-
ry succession), is different from post-
logging development (secondary succes-
sion), which in turn is different from post 
blowdown—the windforest at bottom of 
center column, another kind of second-
ary succession. But generalizations can 
be made about forest development that 
apply across all these disturbance types. 

Although age is a primary influence on 
forest character, it's poorly mapped. Only 
for clearcuts since about 1950 do we 
have a year_origin field in the USFS the 
managed_stands data layer, telling us, 
for example, that young growth here at 
Cháatl Kóok was 36 years old in 2003.4 

For young growth dating to natural 
disturbances, age or successional stage 
is almost completely unknown, and 
unmapped at Tongass scale. It's difficult 
to guess age from any remote sensing 
currently available, and labor-intensive 
to measure on the ground (tree coring, 
peat sampling for wetlands). There's 
no portable x-ray-type device to aim 
at a tree and quickly learn its year of 

4  Our ground-truthing throughout the Tongass indicates 
that cuts prior to 1950 in USFS records are spotty and 
often inaccurate. Overall, they underestimate the extent 
of early, pre-industrial coastal logging. 
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2017

North to Olds 
Mountain from 
CBJ's Granite 

Basin, named for 
predominance of 
Tertiary tonalite, 
an intrusive rock 

generally character-
ized by low plant 

productivity.

germination, let alone anything analogous to LiDAR that 
measures entire stands at one pass. And if even single-
cohort young-growth from blowdown or flooding is of 
unknown age, how much more challenging is the age 
structure of old growth! Is a given forest truly all-aged, 
or sorted into handfuls of distinct cohorts dating to non-
stand-replacing disturbances such as disease or small-
patch wind-snap? The answer is important but currently 
unaffordable.  

Succession applies to wetlands as well as forest. 
Age can be roughly judged from depth of peat, but like 
tree rings, increment rate is highly variable; there's no 
universal age-to-depth correlation. And unlike tree rings, 
peat has no visible annual strata, so dating requires even 
more laborious and expensive radiocarbon sampling. 
With knowledge of landform origin and glacial history, 
it should at least be possible to roughly sort wetlands 
into post-Little Ice Age versus "ancient," dating in many 
cases back to the early Holocene. So far this hasn't been 
attempted at Tongass-wide scale.

Successional stages leading to forest are described first 
in this manual. Wetland succession follows in the section 
on Poorly drained habitats.

Elevation Changes to habitat with elevation are poorly 
documented in Southeast. But if anything, the mosaic 
of community and landform types near tree line is more 
complex and variable than at sea level. Following the 
descriptions of lowland habitats (first well, then poorly 
drained), subalpine forest, subalpine parkland, and alpine 

elevational zones are discussed (1 Terrestrial habitats>Mountain zones).
Of the 3 primary influences on habitat type—drainage, age and elevation—the last is by far 

best mapped throughout the Tongass. Digital elevation models (DEMs) are improving by leaps 
and bounds. While only a few regions have LiDAR coverage (usually at ~1-meter resolution), an 
intermediate scale radar-based imaging called IfSAR (~5-meter resolution) is now available for all 
of Southeast. Although foresters and ecologists have been generally disappointed in its utility for 
tree measurements, IfSAR offers an outstanding leap in landform and waterbody detail. I've used it 
for example, to map previously 'invisible' surficial geology at Glacier Bay. Combined with rapidly 
improving aerial imagery, IfSAR surface models (and LiDAR bare earth as it becomes available) 
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Secondary influences
Aspect (or slope direction) controls forest habitat in Southeast in several 
ways; however, they are somewhat indirect and rather inconsistently 
expressed. Unlike in drier bioregions where striking north-south habitat varia-
tion stems from differences in sun exposure and soil moisture, the Southeast 
aspect differences are most obviously the legacies of disturbance history. 
Aspects receiving mega-storms every century or so suffer stand-replacing 
blowdown. Gale-exposed slopes typically have younger, more even-aged 
forests (Terrestrial habitats>Successional stages>Wind forests), while 
protected slopes have older, uneven-aged stands (Nowacki and Kramer 1998). 
Overall, wind forest tends to favor southerly aspects, but there are many 
exceptions—for example where Taku winds or screaming williwaws episodi-
cally barrel down coastal mountainsides, laying over trees like grass.

Steep south-facing forested slopes sometimes but not always 5 have less 
snow and attract more deer use in winter. High concentrations of deer result 
in more open understory, with forage shrubs browsed down below knee 
height, whereas deep-snow slopes (often but not always north-facing) retain 
thicker brush. Here, aspect influence overlaps with 'biotic influence' described 
below.

Climate  Except for differences with elevation, already described as a 
'primary' influence, annual temperature and precipitation regime doesn't vary 
enough within a given watershed or even biogeographic province to account 
for predictable differences in habitat. Climatic variability does come into 
play as we scale out to broader geographies. It explains, for example, the 

5  In beach-fringe forests so critical to deer, snow depth for any given canopy density may depend upon 
more than just sun exposure. Windy slopes can rapidly melt free when temps rise a few degrees above 
freezing, while lee slopes nearby remain buried. For both factors—sun and wind—aspect is key. But 
while ensolation is predictably strongest in the S-SW quadrant, wind exposure varies from site to site. 
Bob Christensen is currently (winter 2017-18) testing this hypothesis using trailcams as snowdepth 
monitors. 

Sample topogra-
phy from IfSAR 
elevation model. 
Steadily improv-

ing resolution 
will allow us to 
grapple with 

elevational influ-
ences on South-
east climate and 

habitats.

should inform vastly more detailed cartography of mountain environments 
throughout Southeast. 
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View up Meade Glacier into BC. Headwaters 
of Wulix'áasi Héen, cascading river (Katze-
hin)  This transboundary watershed spans a 
huge climatic gradient from dry, boreal inte-
rior to wet coastal rain forest.

"Meade Glacier" is an especially unfortu-
nate example of an IWGN (important white 
guy name), honoring  the commander who 
destroyed 5  Kéex' Kwáan villages in Febru-
ary, 1869.Thornton & Martin (2012, hence-
forth T&M2012) give no Tlingit name, but 
surely one existed.

2005

uniqueness of transboundary river bottoms, and of the extreme outer coast. 
Best venue for consideration of climate influence is in discussion of Southeast's 22 biogeographic provinces, 

which I hope to treat eventually in a separate document. Most habitats described in Summit to sea can be found 

throughout all 22 provinces. Exceptions 
raise interesting questions. Why, for exam-
ple, is redcedar forest restricted to southern 
Southeast? Current climate, or just laggard-
ly colonization? Planted redcedars appear to 
thrive in Juneau.  

Bedrock geology The influence of surfi-
cial geology on habitat is expressed largely 
through substrate permeability and drain-
age. Bedrock type (parent material) also 
exerts chemical and hydrologic influences. 
For example, some acid-buffered limestone 
and marble bedrocks can result in excep-
tionally productive lowland communities. 
Meanwhile, on steeper mountainsides, these 
same rocks may 'spit' and disintegrate so 
rapidly that no vascular plant endures. 

Serious cross-disciplinary collaboration 
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between geologists and ecologists has not 
occurred in Southeast Alaska, nor even, 
to my knowledge, in the greater Pacific 
Northwest. Contributions to our under-
standing are limited to the work of a few 
remarkable generalists (Kruckeberg, 2002, 
Streveler, 1996) well-versed across a 
breadth of 'ologies.'

Biotic influences  Certain keystone 
species such as bark beetles and beaver 
are so influential that they alter structure 
and composition of the plant community. 
Castor is so important to creation and 
maintenance of wetlands that we added 
a beaver classification to the array of 
wetland types in our CBJ area surveys 
(Carstensen, 2016).

Other species influences are more 
widespread but less obvious. While black-
tailed deer are nearly ubiquitous across 
our islands and mainland, population 
density varies with snow depth and wolf 
predation. Where deer are most abundant, 
as at low-snow, wolf-free Xaayta.aan, 
inside-yellow-cedar village, (Surge Bay, 
outer Yakobi), woody browse is trimmed 
back, resulting in park-like forest under-
stories, easy to walk through. Nearby, at 
Naguk Héen, stream at the eye, (Dick's 

 2005

Inlet delta on CBJ's 
Windfall Lake, hugely 
enhanced for fish & 

wildlife by generations 
of beaver dam construc-
tion and canal-dredging.

Arm, mainland north of Cross Sound 6), deer are currently absent and blueberry thickets so dense that bushwacking 
is a challenge.

6  Thornton & Martin, 2012 (henceforth T&M2012) give no Tlingit name for Cross Sound, Yakobi Island and several other major landscape features. Was 
this an oversight in data collection or were there perhaps no names for features so huge and kwáan-spanning they were 'taken for granted?'    


