Succession - Section 4

Changing Forest Habitats

FOREST INSIGHTS

Glacier Bay Time Machine

Stages of Succession

One of the differences between living and nonliving things is that living things Fire Designs Boreal Forest
grow and change in a predictable pattern. Communities of living things — Coastal Rainforest
ecosystems — also are dynamic and change. Primary Succession
Secondary Succession
Succession describes the pazterns of change in ecosystems when a new environment Boreal Forest
is formed or after an existing environment is disturbed. Succession occurs in all Primary Succession
types of ecosystems, from oceans and wetlands to tundra, deserts, and forests. Secondary Succession
— No permafrost
Bare Rock to Deep Forest. If we could look back in time, we would see some Secondary Succession
currently forested lands that once showed no sign of trees or any other plants — Permafrost
(described in the following “Glacier Bay Time Machine). Over time, a specific order Wildlife Follow the Habitat
of plants colonized the barren or disturbed site. Coastal Rainforest

Boreal Forest

How Does It Happen? How a forest grows and which plants come first or second
depends on

(1) competition,

(2) differences in the needs of plants, and

(3) the effects of the nonliving environment on plants and other living things.

Dynamic Wildlife Habitat. As the forest habitat changes, so does the list of wildlife that can call that stage of
the forest their home.

Where Some Animals Fit in Boreal Forest Succession
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FOREST FACT - GLACIER BAY TIME MACHINE

Alaska’s Very Own Time Machine .-~ :’*/"\/4’\

As glaciers recede (melt), they uncover a raw, new land — giving N e T
us a glimpse of how our continent looked thousands of years ago. ‘f) "‘q:,_ x}i\z\
2 ‘ﬂ' _-,,I-.;:"J

We can board the glacier “time machine” in Glacier Bay to see 7:3/!.'\-\ ;-»5"' e
1/

in minutes what took hundreds of years of natural forest growth.

GLACIER BAY:
View 200 Years in a FLASH

Historical records show that only 200 years ago in Glacier Bay
there was no bay, no forest — just a huge glacier.

Now the main glacier has receded many miles, leaving a time-machine record of how forests develop.

Year 0: Nearest the glacier’s toe, where the ice most recently melted, the land is barren rock and silt-
laden runoff. No plants inhabit this area.

Year 10: A short distance outward, where the ice has been gone about 10 years, we see scattered patches
of moss, fireweed, and dryas (a// pioneer plants) among the gray rocks.

Year 30: We walk among alder, willows, and cottonwoods, stepping on grasses, dryas, and other herbs.

Year 50: Farther along the glacier’s former path, the alders and cottonwoods are taller than we are. But
we can step over small spruce that are just sprouting.

Year 200: Near Bartlett Cove, where 200 years ago local Natives and explorer George Vancouver en-
countered a wall of ice, we now see a dense spruce forest covering the land like a green glacier. Little light
reaches the forest floor under the spruce canopy so there are few understory shrubs, and the ground
cover is mainly moss. Scattered in the dark forest, small hemlock saplings strain upward to find sunlight.
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Stages of Succession

Alaska’s two forest types go through similar stages in succession. Although the stages are listed below

as a linear order, succession is usually cyclical.

PRIMARY SUCCESSION

Primary succession occurs when disturbances (such as
glacial advances and retreats, volcanoes, earthquakes, land-
slides, scouring floods, or very hot-burning fires) remove the
soil and organisms from a site, leaving only bare rock,
gravel, silt, or sand.

It is “primary” because soil — the foundation for everything
else — starts here. Soil formation begins with slow break-
down of rocks by weathering. Dust, silt, and sand collect
in these pockets of mineral soil. At the same time, pioneer
plants, some animals, and other living things (microscopic
organisms) colonize the site. As they grow, die, and decay,
a layer of organic soil is formed.

The stages of primary succession are as follows. Each
stage is also called a sere by foresters.

Pioneer

Tall Shrub
Young Forest
Mature Forest

Climax (or Old-Growth) Forest

If no new disturbance occurs, the site passes through the
stages until a climax forest is formed. Each stage is char-
acterized by a different community or mixture of plants.
Each stage is distinguishable, but the change from one
stage to another is gradual.

SECONDARY SUCCESSION

Secondary succession starts when a disturbance (such as
wind storms, insect outbreaks, logging, avalanches, bulldoz-
ers, or fire) leaves the soil intact. Seeds, spores, and roots
usually remain as well.

Sites that begin with secondary succession reach the next
stage more quickly than during primary succession. Plants
are often more crowded because the soil is deeper and more
uniform. The crowding leads to intense competition for
soil nutrients and light. This makes it difficult for new
species to invade.

The stages of secondary succession are as follows.

COASTAL RAINFOREST
Regrowth Stage
Second-Growth Forest
Old-Growth Forest

BOREAL FOREST
Regrowth Herb Stage
Regrowth Shrub Thicket
Regrowth Young Forest
Mature Forest

Climax Forest

Fire as a Catalyst. Despite Smokey Bear’s admonition to
prevent them, fire is a natural component of many forest
ecosystems including Alaska’s boreal forest. Fire does indeed
design the boreal forest by restarting succession at various

stages (see following).

Note: While the term “secondary”

suggests that it occurs after primary

succession, the two do not form a

sequence.
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FOREST FACTS - BORN OF FIRE

FIRE DESIGNS BOREAL FOREST

forests with trees older than 200 years
even though white spruce are long-lived
trees.

Fire is often succession’s driving

force, especially in Alaska’s boreal

forest ecosystem. The dry climate,

long days and hot summer tem-
peratures create perfect conditions
for fires to spread.

Evidence suggests that as the mossy
carpet on the forest floor grows
thicker, it insulates the ground and
Born of Fire. In Interior Alaska allows permafrost to rise closer to the
up to 2 million acres of forest burn every year due  surface. Ultimately, all boreal forests might
mainly to lightning strikes. Foresters at the University =~ become black spruce and tamarack, two species that
of Alaska estimate that almost every part of the boreal ~ tolerate permafrost.

forest burns at least once every 200 years.

In most boreal forest areas, succession never reaches
Patchwork Quilt “climax” stage because a disturbance stops the clock
Fires in Alaska’s boreal forests leap and dance across  and starts the process over again.
the land, burning everything to charcoal in one spot,
barely singeing tree branches in another. Succession  Fire Thrives in Mature Forests
begins whenever fire passes. As the boreal forest grows, so too, does its fuel for
wildfires. A patch of pioneering willows on a sandbar is
o If fire kills trees and removes all the surface organic ~ meager food for a lightning strike. But a strike within a
matter, primary succession begins with soil building. ~ mature coniferous forest can start a fire that gets hotter
Pioneer plants in the boreal forest are liverwortsand ~ and hotter as it consumes trees, shrubs, grasses, and all
mosses followed by plants with windblown seeds  the natural litter left by slow decay in cold climates.
such as fireweed, grasses, willows, and cottonwoods.
Mosaic of Succession. The longer a forest has been
* In places where fire has burned less hotly and soil ~ without a fire, the more fuel it will have — and the
remains intact, secondary succession begins using  hotter it will burn. Where fires are frequent, the forest
remnant seeds or any blown in from surrounding  is usually a mosaic of successional stages.
areas. Plants that grow the fastest and tallest shade
out competitors to become dominant. &

“Stump” the Scientists
In Interior Alaska, the pattern of succession is unclear
to scientists, even now. There are few mature spruce
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