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Note to DSE naturalists and Juneau teachers  This slideshow 
gives typical on-the-ground views of most of Southeast’s terrestrial 
and intertidal natural communities, punctuated by drawings showing 
how these are usually arrayed along successional or environmental 
gradients. Two air photos give practise in “typing” communities.

Some of these slides can be treated as “posters,” to be 
investigated at length. I recommend that you preview the profile 
views and the slides of aerial photos, using the sketch maps 
included in this script for orientation. You may also wish to examine 
the vocabulary words, italicized, and present these in a separate 
class before viewing the slides. They collectively present more 
information than students could absorb in one sitting. 

The script is written at a high school level. Middle and 
elementary school teachers will need to adapt it for their students. 
 
1) title slide 
(Should you wish to 
comment on the title-slide 
sketch) Victor Shelford, 
in The Ecology of North 
America (1963), described 
the different bioregions of 
our continent. He referred to Southeast Alaska as the 
Western hemlock/Sitka deer/Sitka spruce Association. 
His reasons for naming our area after its 2 most 
common trees are obvious. As for the deer, he felt that 
Sitka blacktails, by grazing and browsing in literally 
every community, exerted more influence than any other 
vertebrate on this bioregion. 
 
2) rocky intertidal coastline  
Southeast Alaska has 
over 10,000 miles of 
shoreline, and most of 
it is rocky. This meeting 
place of land and sea 
is year-round home to 
salt-tolerant plants and 
invertebrates, and a foraging 
place for almost all of our mammals, birds and fish. 
Rocky intertidal communities are extremely productive. 
Predators and herbivores from far back in the forest and 
deep in the ocean visit frequently. 

This picture, taken during low tide, shows seaweeds 
exposed at the minus 1-foot level, then dense belts of 
barnacles and mussels. Unlike any other community 
in Southeast, the dominant organisms of the rocky 
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intertidal are not plants, but animals, mostly salt-
tolerant invertebrates.
  
3) zonation on uplifting beaches  
There are two ways in 
which our typical rocky 
intertidal can be replaced 
by a blanket of loose 
mud, sand or gravel. A 
stream or river can dump 
material at its estuary, or 
else longshore currents can bring sediments into a cove 
or bay, and deposit them when the current slows down. 
These flats shelter very different intertidal communities 
than those of steeper rocky beaches. And when the land 
is also rising slowly out of the sea from glacial rebound , 
we also find land communities just above the tides that 
used to be intertidal. (Note to teacher. Glacial rebound is 
explained in the Landforms slide show, which includes a 
map of uplift rates in Southeast Alaska.) 

Let’s climb up through the zones in this profile, 
starting at the water’s edge on a “zero-foot” low tide. The 
first and lowest intertidal community is sand or mudflat, 
with billions of tiny burrowing animals, but not many 
seaweeds, since the sands shift so constantly, and there 
isn’t enough rock for them to cling to. 

Climbing up the beach about 12 to 14 feet, we find 
the first seed plants. This is the beginning of the salt 
marsh  which is divided here into the low marsh, usually 
dominated by sedge or goosetongue, and the high marsh 
usually with grasses. 

The high marsh begins at about 16 feet and only gets 
covered by salt water during the monthly spring tides  
Just above the debris line, at EHWS, the grassy high 
marsh ends and much richer uplift meadows take over. 
This is a terrestrial community, never covered by salt 
water, but which was intertidal only a few decades 
ago. As we continue up from the debris line, we find 
scattered spruces or stands of alder. 
 
4) sand or mudflat 
This community may look barren to people, but the 
gulls aren’t fooled! Sand and mudflats harbor hundreds 
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of squirming crustaceans 
and marine worms and 
tiny clams beneath every 
square foot. Unvegetated 
flats below the salt marsh 
are feeding grounds for 
migrating shorebirds 
and ducks, and when 
submerged support fish such as flounders and sculpins. 
 
5) salt marsh 
When the intertidal 
surface is muddy, of 
silt and fine sand, the 
dominant low marsh plant 
is usually Lyngbye sedge, a 
waist-high grass-like plant 
tolerant not only of salt 
water, but of being buried every year under more fine 
sediment. This sedge feeds geese, grazing bears in spring, 
and is critical habitat for baby salmon. 
 
6) uplift meadow 
When a salt marsh is lifted 
above the highest tides 
by glacial rebound, a rich 
coastal meadow is usually 
the result. In this scene 
the common plants are 
fireweed, baneberry and 
ryegrass, but in other places we might find lupines, cow 
parsnip or angelica. These meadows are used by bear and 
deer and moose in places where people haven’t made it 
too dangerous for large grazers to leave the forest cover. 
Many birds forage here, but only the ground-nesting 
savannah and Lincoln’s sparrows are common breeders. 
 
7) uplift spruces 
Eventually young Sitka 
spruce trees get started on 
old drift logs or fire scars 
in the uplift meadows. 
These 20 to 30 year old 
trees are growing on 
former tidal sands at the 
Eagle Rec Area. Such trees 
are typical nest sites for crows. 
 
8) aerial view, Sawmill creek estuary  
Sawmill Creek is a small, clear, non-glacial stream 

that enters Berner’s Bay 
north of Juneau. This 
aerial photo, taken on 
a low tide, shows all of 
the community types 
we’ve just seen, so let’s 
take a moment to see 
how they’re arranged 
in a typical estuary of northern Southeast Alaska (in 
southern Southeast there are no uplift communities). 

The majority of the shoreline in this view, like most 
of Southeast, is rocky intertidal. Sand and mud is found 
only where Sawmill Creek feeds into its protected cove, 
and in the smaller square-shaped cove on the left, where 
long-shore currents slow down, dumping fine materials. 
The gray and white colored area at the lower margins of 
these deposits is sand and mudflat, which feeds many 
birds in April and May. 

Salt marsh is the pale green color along Sawmill 
Creek. A narrow belt of uplift meadow shows even paler 
green between the salt marsh and the first trees. And in 
this estuary, a dense stand of alders is now growing on 
much of the former tideflat. 

Finally, and this is the most subtle feature, notice 
that much of the forest surrounding the cove appears 
slightly darker, with bigger trees than the paler and 
more tightly packed forest behind. These dark trees are 
healthy young spruces, 50 to 200 years old, also growing 
on uplifted tideland. The forest behind them is mostly 
western hemlock. 
 

9) post-glacial succession 
Succession is the term for the change in natural 
communities over time, for example as uplifted mudflat 
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becomes salt marsh, 
then meadow, then alder 
thicket, then spruce 
forest. Ecologists come to 
Southeast Alaska from 
all over the world to 
study a different kind 
of succession, on land 
uncovered by receding glaciers. We call it post-glacial 
succession. 

This profile view shows how forests develop on 
glacial till. (Glacial till is explained in the Landfortns 
slide show. Also see discussion of the Little Ice Age advance 
and retreat in Mendenhall Valley.) For a few decades the 
land is mostly bare rubble, then a thicket of sitka alders 
forms, followed by a mixed spruce/cottonwood forest, 
then even-aged spruce up to two centuries old, and 
finally after at least 300 years, old growth. Let’s look at 
examples of each of these stages. 
 
10) bare rubble, glacier snout, 0 years
This scene looks pretty 
lifeless, but already 
succession is happening. 
A closeup of the fine 
materials between the 
rocks would show tiny 
sprigs of mosses and 
lichens and seedlings 
of willow and fireweed. Birds like pipit, bunting and 
ptarmigan forage for insects here. 
 
11) alder/willow thicket, 50 years 
This site on the Herbert 
Glacier trail was under ice 
in 1948. Alder thickets are 
dense and shady, and not 
much else grows here, but 
the nitrogen-rich leaves 
enrich the soil for trees 
that will follow. Since Sitka 
alder can only grow about 15 to 20 feet high, it starts to 
die as cottonwoods and spruces grow above and shade it. 
The commonest singing bird in post-glacial alder/willow 
thickets is the orange- crowned warbler. When willow 
and cottonwood are available, snowshoe hare and beaver 
can usually be found. 
 
12) mixed spruce/cottonwood, 100 years 
A glacier covered site about a century ago. Now spruces 
(dark) and cottonwoods (paler) have formed a forest, 

and alder/willow scrub 
remains only in the 
gaps between big trees. 
In the entire sequence 
between 0 and 200 years 
after a glacier leaves, 
this stage is the richest 
for wildlife. Evergreen 
spruces provide year-round cover, and deciduous trees 
and shrubs offer forage for browsers like deer and 
moose, and feed lots of insects which support very high 
densities of nesting songbirds. Berry-producing shrubs 
appear in the understory, which attract bears and fruit-
eating birds. 

13) even-aged spruce, 150 years 
After a century and a 
half, however, almost all 
of the cottonwoods have 
died off. The spruces 
have closed canopy ; they 
now form a complete 
cover over the forest 
floor, too shady to grow 
hardly anything but mosses and ferns. Although hiking 
is easy -- not much brush or down logs -- many of the 
birds and mammals of the mixed spruce/cottonwood 
stages are no longer found. There are fewer deciduous 
leaves and berries. Very little dead wood is available 
(dead cottonwoods rot quickly) The only animals that 
thrive are bark-eaters like porcupines and spruce seed-
eaters like siskins and crossbills. 

14) old-growth forest, 500+ years 
In the ancient forests there 
are trees of many sizes and 
ages. The spruce in this 
picture is 7 feet in diameter. 
Its entire center is rotten, 
but the outer eight inches 
of solid wood contains 
250 annual rings! When a 
tree like this finally falls, it 
creates a large gap in the 
canopy, and for a time berry 
bushes fruit in the sunlight, 
until young hemlocks spring up to shade them again. 
Plants like bunchberry and trailing raspberry feed deer 
in the winter, and birds like woodpeckers, creepers, 
flycatchers and goshawks find shelter and prey. Creatures 
as diverse as flying squirrels, marten, owls, redbacked 
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voles, winter wrens and even bears rely on the many 
large snags and down logs. 
 
15) young wet meadows and marshes 

Now consider 
freshwater wetlands, 
communities developing 
on soggy or even slightly 
submerged land where 
trees can’t grow. We can 
divide freshwater wetlands 
into: 

a) wet meadows where the water table lies at the 
surface for at least part of the year, discouraging trees 
and most shrubs; 

b) marshes, with six inches or more of standing water 
and emergent plants like sedges and horsetails, and 

c) bogs, which we’ll examine in the next slide. Wet 
meadows and marshes are relatively young communities; 
they haven’t been around long enough to build deep 
accumulations of peat, or undecomposed remains of 
mosses and sedges. Bogs are usually thousands of years 
old, and can have several meters of peat. 

Here, along the margins of a small stream flowing 
into Eagle River are both kinds of young freshwater 
wetlands. A small marsh is in the lower left. Taken in 
May, the photo shows emergent sedges just beginning to 
rise from the water. By mid-June they’ll hide the surface. 

At the lower right is a wet meadow, with no standing 
water but damp enough to drown spruce seedlings. If 
you dig a hole here you’ll discover fine sand and silt, 
which drains very slowly. This entire scene was intertidal 
less than 200 years ago, so neither type of wetland has 
had time to make much peat. 

There are 2 possible futures for this wetland 
(assuming nobody builds condos here!); it could 
eventually become a genuine muskeg, with sphagnum 
moss and bog tea and scrubby shore pines, or it could 
become better drained as the creek cuts deeper into 
its bed, and a forest could take over. Meantime, both 
marshes and wet meadows make fantastic wildlife 
habitat. Plants are mostly tender and delicious to grazers 
like moose and mallards. Like salt marshes, young 
freshwater wetlands are used by almost all mammals and 
birds of Southeast Alaska. 
 
16) ancient sphagnum bog 
Young freshwater wetlands are found in poorly drained 
places along rivers and lakes, and where glaciers have 
receded, or land has risen out of the intertidal. But 
far more common in Southeast Alaska are ancient 

freshwater wetlands, called 
muskeg or sphagnum bogs. 
Sphagnum is a kind of 
moss which is extremely 
absorbent, holding 20 
times its weight in water. 
The bog surface is a 
difficult place for plant growth, wet, cold, and low in 
nutrients. Plants grow slowly, and must defend their 
hard-won growth from herbivores by being toxic. So 
grazers and browsers usually avoid muskegs. Common 
nesting birds include juncos and greater yellowlegs. 
 
17) aerial view, fresh water wetlands 
Almost half of the land 
shown in this air view of 
Prince of Wales Island is 
too wet to support forest. 
There are both ancient 
bogs and younger marshes 
and wet meadows. The 
bogs appear yellow or 
sandy-colored, and the younger wetlands are bright 
green. Do you notice patterns in their distribution? Use 
this air photo to practise community identification. 

Here’s some questions for starters: 
1) Why are most of the biggest frees growing on the 

right? (steep slope, better drainage ) 
2) Why are there pale, recently killed trees around 

the center pond? (There’s a beaver dam at the left edge of 
the pond, which raised water levels at least ten years ago 
and killed the trees.) 

3) This area hasn’t been glaciated or covered by 
the ocean for thousands of years. What keeps the wet 
meadows along the creek “young;’ in otherwords, why 
haven’t they become muskeg? (The creek periodically 
floods and dumps fresh silt, preventing bog development 
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it’s also quite possible that the stream has been repeatedly 
dammed by beavers throughout its length for thousands of 
years. ) 

4) The open area on the left looks different from the 
muskegs. Is it too wet for forest? (No, it’s a blowdown. See 
sketch. Although students may not be able to see it on the 
projected image, down logs in this opening all point to “one 
o’clock” 

18) profile sketch, mountain communities 
We’ve seen coastal, forest and 
wetland communities, and how 
they each change over time. 
Now let’s look at the changes in 
natural communities as we climb 
a mountain. From sea level to 
about 1500 feet, the dominant 
tree in coastal old-growth forests 
is western hemlock. But at higher 
elevations its cousin mountain 
hemlock takes over. We call this 
subalpine forest. It has much 
deeper, longer lasting snow, and 
smaller trees. In slide areas there are often thickets of 
Sitka alder, resembling post-glacial communities except 
for their steepness. 

Above the closed montane forests (forest limit , 
usually about 2500 feet around Juneau) we often find 
lush meadows. In many ways these are like coastal 
uplift meadows, with similar species of tall herbs, like 
fireweed and ferns. Scattered among these meadows are 
dwarf stands of mountain hemlock and spruce. These 
communities sandwiched between subalpine forest and 
high alpine tundra are called subalpine meadows, or 
parkland. 

Average temperatures drop as we climb the 
mountain. Trees can grow only as high as the elevation 
where the average temperature in July is 50 degrees 
F. Above that they can’t reproduce. Tree limit, or the 
highest limit of scattered, dwarfed trees, is between 3000 
and 4000 feet in our area. Above that is a community 
called alpine tundra, which like the arctic tundra of 
interior Alaska occupies places too cold in summer to 
support trees. If we continue upward beyond 5000 feet, 
the tundra plants become sparse, and eventually we have 
only bare rock and ice. 

19) subalpine meadows 
If trees can reproduce as high as 3500 feet around 
Juneau, then why isn’t there a forest growing in this 
meadow at 2500 feet? There are several possibilities. It 

could be too wet, like the 
lowland bogs. It could 
be buried until June 
under fifteen feet of wet 
snow, which slips slightly 
downhill in the spring 
(snowcreep ). Or maybe it 
was forest before the Little 
Ice Age, and it just hasn’t had time to regrow. At any 
rate, the lush subalpine meadows are fantastic places for 
grazers like deer and bear and hoary marmot, and insect 
hunters like sparrows and warblers 
 
20) alpine tundra 
As we climb, snow depth 
peaks in the subalpine 
belt, and then declines 
in the alpine. This is 
partly because winter 
temperatures are colder, 
and the snow that falls is 
drier, more easily blown 
away by the ferocious 
alpine winds. The tundra community is dominated 
mostly by evergreen plants like heathers, which can 
survive extremely harsh winter conditions without 
a protective snow layer. The only Southeast Alaskan 
animals fully adapted to year-round survival in the true 
alpine are the mountain goat, ptarmigan, wolverine, 
short-tailed weasel, and deer mouse. And except for the 
mouse, even these mountaineers descend occasionally 
for a break! 
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