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Post-logging succession
These cartoons show succession after logging on a moderately well-drained 
surface of till-mantled bedrock. Block diagrams represent one acre, about two 
hundred feet on a side; a one-hundred-foot tree is half as tall as the block is wide. 
Spruces are pale; hemlocks darker. 

A) A few years after logging. Rapid growth of blueberry and strong release of
preexisting hemlock saplings. Spruces seed-in on soil exposed by uprooted trees, 
or scarred by machinery.

B) Between twenty and seventy years, depending on drainage, brush capture,
and site productivity, hemlocks and a few spruces close canopy, killing understory 
shrubs and forbs with deep shade and litter. During the subsequent century, most 
down wood will rot. Understory will remain shady and depauperate.

C) Shrub and forb layers return slowly. Subcanopy hemlocks still small.
Spruces, though few in number, are tallest in the overstory. Clean, pointed crowns 
indicate a prime timber. But it’s still pre-old growth, with low wildlife value due to 
sparse forage, structurally simple canopy, and minimal dead wood.

D) After three or four centuries mortality produces gappy old-growth
mosaic. Abundant deer forage, standing and down dead wood for cavity nesters, 
rich fungal and invertebrate communities. Foliage in vigorous stage-C forests is 
top-weighted, concentrated in the crowns. By stage D, foliage is bottom-weighted, 
offering more habitat in the middle and lower levels.

Post-logging succession on upland slopes. Sequence is very different on valley-bottom alluvium. 
Compare sidebar on Hammered gems (p. 51). 



46   Nature of Southeast Alaska

Logging ancient trees—Richard Carstensen
Tongass logging became controversial in the 1970s, as annual cut topped half a 
billion board feet. Even Alaskans most directly dependent on timber dollars grew 
alarmed as their favorite hunting and fishing places were altered beyond 
recognition.

Let’s back up to the beginning of logging on the Tongass, and 
trace the changing relationship between humans and trees. 
While tools for cutting, moving and milling wood evolved, basic 
tactics remained unchanged; take the best and leave the rest. 
Loggers call it common sense; biologists call it high-grading.   

Although the Tongass National Forest covers 17 million 
acres, only about half is actually forested, and far less than half of that is interesting 
to a logger. In this silvicultural austerity lies the germ of high-grading. Unlike west-
ern Washington State, for example—once liberally endowed with massive coni-
fers—desirable forests of the Tongass were never widespread.

When spruces and redcedars were felled with stone axe and stump-fire, it was 
physically impossible for thinly dispersed humans to exert pervasive influence on 
forest structure. Western redcedar has probably only grown on the Tongass for a 
millennium or two. It may even have been brought here by Tlingit or earlier 
cultures who revered cedar as the gift of transportation, lodging, and fiber. Large 
redcedars free of heart rot within dragging distance of the coast were quite 
unusual. So a search for prime canoe logs was the first example of Tongass high-
grading. This organic industry inspired a market for better tools. Before European 
explorers “discovered” the Inside Passage, Tlingit and Haida woodworkers fash-
ioned chopping adzes from iron, salvaged from Asian vessels washed up on Alaskan 
shores.

Beginning in 1799, Russians felled trees with razor-sharp broadaxes, converting 
Sitka’s coastal forest to lumber, firewood, and charcoal. It was 
almost another century before eight-foot-long, two-handled 
crosscut saws came into widespread use. Skillfully-filed raker 
teeth could drop a five-foot spruce in half an hour. 

Handloggers selectively felled giant spruces referred to as 
“pumpkins.” Trees toppling directly into the ocean were 
“stumpers.” Handloggers scoured the coast so thoroughly 
that by the late 1920s, one forester reported: “in almost any 
bay or good booming and rafting grounds we find that most of 
the handy spruce has been removed.”

Above: Marten probably have the strongest ties to old growth of the South-
east mustelids.  •  Left: Handloggers felling “pumpkin” on Long Island in 
1941. No spruces this large remain on the Tongass.
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Chain-saws appeared in the 1940s—ponderous and cranky at first, but increas-
ingly sophisticated. In the 1950s, due in part to tireless promotion by forester-
turned-governor Frank Heintzleman, fifty-year contracts established state-of-the-
art pulp and lumber mills at Ketchikan, Wrangell, and Sitka.

At that point, high-grading shifted from beach-fringe to road-based, and from 
single-tree selection to clear-cutting concentrations of Sitka spruce, our most valu-
able species. These forests grew on karst, and on alluvial fans and floodplains. 
Within three decades, by my estimate, 99 percent of the superlative karst forest 
was gone. Liquidating streamside forests took longer, but by the 1990s, our finest 
giant-tree salmon watersheds had been shaved from wall to wall. 

Once again, high-grading strategy shifted. As stream buffer regulations removed 
alluvial stands from the timber base, logging roads snaked into upland large-tree 
hemlock forests, sold at a loss to American taxpayers, in order to honor the long-
term contracts.

In the 1990s, just before their expiration dates, those contracts were cancelled. 
Intolerable environmental impacts, and exhaustion of valuable timber reduced 
annual cut on federal, state, and private lands tenfold between 1973 and 2003.

But high-grading continues. Today, most timber sales attractive to bidders 
feature pockets of western redcedar or Alaska yellow-cedar, now extremely valu-
able due to global rarity. Hemlock is often mere bycatch, cut at a loss to the opera-
tor, in order to pluck these fashionable, hollow-centered, often immeasurably old 
cedars. Although annual board-foot exports have slowed, the age and irreplaceabil-
ity of wood leaving the Tongass may never again be equaled by any of the world’s 
temperate forests. In the words of old-growth ecologist Jerry Franklin, most of the 
developed nations have “taken their old forest off the table.”  

Red-backed voles (Myodes rutilus and gapperi) are the most common small 
rodents in our mainland forest. On the archipelago, where redbacks are absent, 
marten researchers notice that long-tailed voles—elsewhere considered 
meadow inhabitants—occupy the redback’s forest niche.

seedlings. Logs without bark, in advanced stages of decay, provide optimum 
rooting for trees that will dominate tomorrow’s old growth. Birds and mam-
mals use rotting logs too. Bears tear them apart in search of insects, and small 
mammals use logs as protected runways through the forest. Some mammals 
and birds build their nests within hollows of fallen logs and up-twisted root 
pads. 

Logs falling across streams slow the current and create small pools, which 
dissipate the erosive energy of the stream, stabilize streambeds, and impound 
fine sediments, diversifying habitat. Stream logs also feed aquatic invertebrates. 
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If young communities are nature’s grocery stores, old communities are 
banks, where productivity is hoarded and nurtured and carefully rationed out. 
Old growth is a stingy breadbasket. The real resource of old growth is in wintry 
havens, precious tree-ring archives, in the subtle, elderly way her pieces fit 
together, in longevity, and in the thousand lessons we’ve not yet learned.

Twenty years of learning—Richard Carstensen
When The Nature of Southeast Alaska was published in 1992, I had little direct expe-
rience on Tongass timberlands. My naïvety was rectified beginning in 1996, when 
Sam Skaggs asked me to lead the Landmark Trees Project—a search for Alaska’s 
finest remaining one-acre patches of large-tree spruce forest. For the next ten 
years I ranged the Tongass, eventually measuring and describing seventy-six mega-
stands. Although our targets were the surviving giants, it was impossible to miss 
those massive stumps of larger, unluckier trees. In 2005, driven by an increasing 
sense of urgency, I back-burnered Landmark Trees and, with naturalist Bob Chris-
tensen and conservationist Kenyon Fields, founded the Ground-truthing Project—
the “eyes and ears in the woods for the Southeast conservation community.” We 
surveyed past and proposed cutting units from Hydaburg to Hoonah.

Throughout that period, often-heated discussions about appropriate forestry 
were muddied by fundamental inadequacies in the way we mapped and talked about 
forest types. But in the mid-1990s the Forest Service drafted a brilliant young stat-
istician named John Caouette, to address that problem. John joined us on the very 
first Landmark Trees expedition, and was henceforth our most trusted advisor on 
matters of forest metrics and rhetorical civility.  At the Forest Service, John tire-
lessly fine-tuned an evolving depiction of forest structure that most people today 
call the Caouette map. John was about getting it right, even if that meant endless 
revisions.      

Beyond volume
Before John, Alaskans described forests in terms of board-foot volume. Timber 
planners used volume classes in laying out sales. Deer biologists used them describ-
ing winter habitat. Conservationists spoke of “high volume” in lawsuits. The old-
growth section in our first and second editions of The Nature of Southeast Alaska 
basically equated wood-per-acre with ecological value.  

But a forest is obviously more than a potential stack of lumber. One of John’s 
mantras was moving beyond volume in our forest conversation. This was easier 
stated than accomplished. It took years for John to gain trust on all sides. Fortu-
nately he was good at that too. 

The most useful forest metrics, Caouette concluded, were average tree diam-
eter and stand density, or number of trees per acre. In combination, they describe a 
wide range of forest types, each a distinctive habitat for fish and wildlife. What we 
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Post-logging succession on alluvium. One-acre blocks. Unlike upland succession (block diagrams on p. 
40) it features lush undersory and red alder, with spruces often suppressed and dispersed.
Hammered-gem succession rarely enters conifer canopy closure.

all had in mind when speaking of “high-volume” forest was very 
large trees at low density—extreme examples being our Land-
mark Tree stands. Only Caouette and a few foresters recog-
nized that densely stocked stands of smaller trees, widespread 
on older clear-cuts and wind-felled sites, could have even 
higher volume. But volume of such closed-canopy forest is diffi-
cult to judge from air photos, so it’s poorly mapped. For that 
reason the oft-repeated claim that most of our high-volume 
forest has been logged is not only irrelevant but probably false.

Muddy boots and hammered gems
Armed with John’s more meaningful language and forest-type 
maps, Bob Christensen and I set about surveying the Southeast 
timberlands. In some regards, our experiences confirmed 
expectations. Logged upland hemlock forest, if not precom-
mercially thinned, comes back thick and shady. On thinned 
sites, tree growth surges but not understory forage plants, 
which stay buried in shade and litter. It will take radical treat-
ment such as chain-sawed openings in overly dense young 
growth to rescue and stimulate understory in these stands. 

Probably most unexpected was the story of ‘hammered 
gems’—our most productive bottomland forests, most heavily 
logged. Due to a combination of high-disturbance yarding tech-
niques and severe over-bank flooding, red alder (lover of 
exposed soils) inherits these gems. Unlike young upland conifer 
forest, alder woods have high values for fish, songbirds, 
mammals, and even soil arthropods, throughout the slow return 
toward gappy large-tree spruce forest. Because spruces come 
up widely spaced beneath alder, they never completely shade out the understory. 
Hammered gem watersheds never stop cranking out pink and chum salmon, feeding 
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bears, and exporting precious nitrogen and phosphorus to surrounding terrestrial 
and marine habitats.

Ancient cedars
The previous sidebar, Logging ancient trees, explains that red- and yellow-cedars—
once shoveled over road embankments as junk wood—are now principal targets of 
Southeast timber industries. Our Ground-truthing surveys revealed that stands of 
large western redcedar are only sparsely distributed across the southern Tongass. 
Most that we found were inside proposed cutting units, and many have since fallen to 
chain-saws. On top of these human impacts, yellow-cedar is experiencing a mysteri-
ous dieback that seems related to warming winters and reduced insulation under 
skimpier spring snowpack.

Today, we are high-grading the dwindling population of redcedar millennium-
trees so fast that—like the great karst spruces—they could mostly be gone before 
we understand their distribution or wildlife value. Red- and yellow-cedar are short, 
slow-growing species, poor competitors with spruce and hemlock on productive 
land. I return to the dilemma of growth rate and sustainability in the sidebar Harvest-
ing longevity (p. 211).

John Caouette’s last big statistical challenge was analyzing ground-based timber 
inventories conducted since the 1970s, to develop forest-structure models. One 
goal of this modeling was to predict cedar distribution. Meanwhile, John purchased a 
load of red- and yellow-cedar from a small Hoonah mill, and began construction of a 
glorious canopied deck in his backyard. We shook our heads in amazement at the 
tightness of annual rings in his cedar lumber. He joked that the timber-data-process-
ing work was “penance” for the ancient wood in his deck. But if anyone paid in full 
for that cedar, it was John Caouette.

Counting rings in hollow-
centered redcedar—about 
700 annual rings just in the 
outer rind. This tree may 
have been among the first 
generation to colonize 
Tàan, sea lion (Prince of 
Wales Island). 
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