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a ranking of forest type suitability for 

logging in southeast alaska 

impetus

It’s easy to criticize logging as it has been practised in 
Southeast Alaska. It’s harder to draft a vision of what 
economically and ecologically responsible forestry 
would look like in our ecoregion. Harder not for 
lack of guiding principles; foresters elsewhere have 
developed these, and it’s a fairly straight-forward 
procedure to apply them on the northern rain forest. 
It’s harder, instead, because of the political situation 
on the Tongass, which seems to be leading us toward 
a great “trade-off,” gaining 
watersheds deemed biologically 
valuable in return for the sacrifice 
of presumably more expendable 
ones. Harder, also, because of 
what the Resilience Alliance1 
calls “perverse subsidies” that 
almost guarantee depletion 
of irreplacable species and 
habitats. It’s time to re-evaluate 
the direction we’re taking in 
the sincere effort to improve 
forest management throughout 
Southeast.

For the first time in our region, 
a coalition of conservation 
groups led by TNC/Audubon 
has opened the door to civil 
discussions around this previously 
ignored question; where should we be logging? 
Underrepresented in this discussion, however, has 
been a sound analysis of the economic and ecological 
costs of continued old-growth logging in specific 
forest types–particularly red- and yellow-cedar–and in 
watersheds that have already given up too much old-
growth forest. 

The basic approach of TNC/Audubon is to rank 
watersheds according to their presumed biological 
value (the Marxan analysis), and to secure protections 
for those watersheds deemed most valuable by 
aggregating future logging in the “least valuable” 
ones. This is a flawed approach. Every timber sale 
should be judged on its own merits, according to 
widely accepted principles of sustainable forestry.2 
Even if the TNC/Audubon ranking were sound (and 

1) www.resalliance.org/576.php)

2) Cite Harris briefing sheet, also Drever, R., 2000 A cut above: 
Ecological Principles for Sustainable Forestry on BC’s Coast. The 
David Suzuki Foundation.

Most-suitable forest 
types at the top of this 
list; least-suitable at the 
bottom:

1) second-growth red alder, 40+ yrs
2) conifer second-growth, 50-100 yrs
3) wind forest, 100-200 yrs (even-
aged)
4) dead standing yellow-cedar 
5) hemlock upland old growth (OG), 
few spruce, no cedar
6) large-spruce alluvial OG
7) large-tree colluvial OG
8) live yellow-cedar OG
9) large redcedar/hemlock OG 
10) large-tree karst OG

it is not3) no watershed or biogeographic province 
should be treated as a sacrifice area. Existing USFS 
Standards and Guidelines have repeatedly proven 
inadequate at preventing landslides, fish and wildlife 
declines, invasive species proliferation, stream 
erosion and blockage, and high-grading of rare, 
ancient forest types that have never been studied 
for wildlife habitat value. State forest practices are 
even more lax. To aggregate further logging in the 

already-stressed watersheds (and 
biogeographic provinces–e.g. 
NPOW) is to invite ESA listings, 
and to knowingly pass on 
heavy restoration costs to future 
generations, a decision unworthy 
of conservationists who care 
about the integrity of this great 
rain forest, and about economic 
and environmental security for 
those who follow us.

There’s a better approach to 
the question “Where should we 
be logging.” It begins not with 
an attempt to sort watersheds 
into keepers and throw-aways, 
but with a tighter focus on forest 
type; what are the most and least 
suitable forest types for logging 

on the northern temperate rain forest?
In one sense, you could say that this simply 

changes the scale at which we conduct triage. But 
there’s an important difference. When you triage a 
watershed, you do costly biological and physical 
damage that may not be repaired for millennia. When 
you log one of the more resilient forest types at the top 
of the suitability list, it comes back quickly compared 
to forest types at the bottom, and the logging does 
much less damage to ecoregional integrity. There’s 
nothing wrong with trying to identify the most 
appropriate watersheds for logging, but they should 
be chosen not because of perceived “low value,” 
but rather for the abundance of forest types at the 
top of the suitability ranking, and for proximity to 
communities with existing or potential small mills. 

3) Carstensen/Christensen essay on TLMP 08 and the TCC plan, 
available on the SEAWEAD website: http://www.seawead.org/
content/view/31/1/
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Four years of Ground-truthing past, active and 
proposed timber sales across the Tongass have given 
us a good sense of the variety of forest types on our 
timberlands, and how they respond to logging. This 
essay presents a rough, qualitative ranking of those 
types. Any forester or biologist who examines this 
list might chose to bump individual forest types up 
or down a few notches in the ranking, according to 
his or her knowledge of values and vulnerabilities 
(and we welcome such input!). But there can be little 
disagreement about the overall trends. 

We’ve chosen the simple term “suitability” rather 
than “sustainability” because the latter is so difficult 
to evaluate. We may intuit sustainability but we can’t 
measure it. The Forest Stewardship Council (FSC) 
likewise avoids the term sustainability, even though 
their work generally advances it.

Criteria

Our number-one criterion for ecologically benign 
logging is rotation period for each forest type. In the 
time we could regrow an ancient red- or yellow-cedar 
forest, we could cut 10 to 20 rotations of red alder. 

Another criterion is early-seral habitat value; 
alder ranks above conifer second growth not only 
because of shorter rotation period, but because it 
provides valuable fish and wildlife habitat in all 
phases of growth, whereas most conifer second 
growth has little ecological value during most of its 
rotation. The more conifer second growth we keep 
in rotation the lower our fish and wildlife carrying 
capacity. In general, the opposite is true for alder 
young growth.

Rarity counts against ecological suitability. In 
general, the most rare and declining forest types are 
at the bottom of the list. Giant-spruce forest on karst 
is so rare that we know of only one remaining patch 
larger than 10 acres on the entire Tongass.

However, abundance does not increase smoothly 
to the top of the list. For example, there is much less 
red alder (type #1) than coniferous second growth 
(#2). Obviously, these relatively suitable forest types 

should be cut in proportion to availability. Alder 
stands are sporadically distributed, and should never 
be eliminated as a mature deciduous habitat in a given 
watershed. We might even aspire to increase the 
percentage of alder in our second growth acreage.

Working down the list, the first (living) old-growth 
forest type is #5, hemlock-dominated stands on upland 
slopes with little spruce or cedar. This is the most 
abundant forest type on the Tongass. While it often 
has high value (winter deer, marten, goshawk, etc.), 
there’s a great deal of it. If we must cut old growth at 
all, upland hemlock is probably the most suitable.

Timber bycatch potential also counts against 
ecological suitability. For example, red- and yellow-
cedar stands that drive layout of today’s units are 
rarely pure; clearcutting mixed cedar stands means 
unacceptable waste of ancient hemlock considered 
“junk” by some operators. Selective logging is 
unfortunately not a good option on these sites because 
of high blowdown risk among remaining, wind-
susceptible hemlocks.

Substrate suitability is another criterion. In 
regard to productivity and resilience, the soils best 
suited to repeatable, short-rotation forestry are on 
deep alluvium, where tree growth rate is fastest. But 
because of roading damage and impacts to fisheries, 
stream buffers place most of our alluvial surfaces off-
limits to logging. Similarly, steep colluvial soils often 
grow large trees but are difficult to log without severe 
erosion requiring many centuries to stabilize. 

Considering productivity and vulnerability in 
concert, our most suitable Southeast substrates are 
probably the gentle, wind-exposed upland slopes, 
where uprooting perennially churns the soils, 
maintaining productivity. More comments on these 
soils follow in the description of wind forest, type 3. 

The least suitable substrate type is fragile epikarst 
bedrock with negligible till cover. Logging on epikarst 
can do essentially irreparable damage.

Market value is not factored into this ranking. In 

“Timber bycatch.”  Western hemlock “junk wood,” decked 
and abandoned in a clearcut on northern Prince of Wales.
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fact, it currently displays an almost inverse relationship to ecological suitability–an 
example of “perverse subsidies” (Resilience Alliance). But we should be alert for 
exceptions. For example, red alder has a large furniture niche in the lower 48; why 
aren’t we capitalizing on that trend? Likewise, Alaskan hemlock is slowly gaining 
recognition down south as the equal of doug fir for many uses.

Trying to balance ecological against market values will be challenging. For 
example in today’s “perverse” market, a cedar-dominated acre might have more 
than 10 times the dollar value of a hemlock old-growth acre, so, by logging cedar, 
we impact only a tenth the acreage at the same profit to the operator, and less 
administrative cost to the taxpayer. Is that a rational argument for cutting cedar? 
No, because it guarantees liquidation of a rare, painfully slow-growing, and poorly 
understood forest type.

If the market is perverse, then we should change it. Southeast conservation 
groups should create new staff positions to educate the local public about 
sustainable Tongass wood products, and to expedite barging, green-certification, 
etc, enabling appropriately-sized mills to profitably offer high-quality alder and 
hemlock products, as well as construction-grade second-growth.

In addition to stand structural type there are of course many external 
constraints on suitability. For example, stands important to landscape connectivity 
should not be logged, no matter what type they are.

logging method

There’s been much recent interest in selective logging, perceived to be less 
environmentally destructive than clearcutting. While small-scale experimentation 
with selective logging is warranted, we caution against widespread application 
of this very risky practise. In 4 years of Ground-truthing we’ve seen sobering 
examples of unravelling in selective cuts, clearcut margins, and throughout stream 
and coastal buffers. For logging of the top 3 forest types on our suitability list 
(alder, coniferous second growth, wind-forest) small-patch clearcutting is more 

Substrate productivity is a key element in suitability of forest 
types to logging. On the left is a typical podzol profile. These 
low-nutrient soils develop over millennia in areas of high rainfall 
beneath ancient, undisturbed coniferous forest. They contain 
leached horizons (the pale band) and often have impermeable 
iron pans that water-log tree root systems. Trees grow slowly. 
Forestry on these soils approaches timber mining. 

On the right is an alluvial substrate. Tree roots reach much 
deeper into the well-drained, sorted and layered sands and 
gravels. The ground-water (hyporheic) dynamic of fans and 
flood plains renews nutrients to these soils. Tree growth is faster 
than on podzols.

Unfortunately, fisheries concerns make logging on alluvium a 
delicate business.

above: Yarding damage on 
selectively logged fan. 

below: This young-growth 
stand on the False Island 
road system was thinned 
too widely, and the leave-
trees blew down. Note the 
second hard hat to the 
left of Craig Bueller; that’s 
Scott Harris, holding up his 
hat from ground level. 



�   •  Forest type suitability for logging in Southeast Alaska

Red alder on abandoned logging road, 52 years old. 57-year old alder, Povorotni Point, Peril Strait.  •  below: 
red alder flooring.

1  While red alder forest does not provide good winter deer 
habitat, neither did most of the large-spruce/devils club forest that 
preceded it. It’s spurious to criticize young-growth alder habitat on 
this basis. However, we are not saying that alder forest is “as good 
as” the lost large-spruce old growth. That’s apples and oranges; 
they are very different habitats, each valuable in its own way. We 
are simply pointing out that alder second growth is far from the 
depauperate-understory, low value habitat that many of us envision 
when we think of the cutover lands. 

appropriate.
A great deal of alder, and some of our only 

rotation-ready coniferous second growth grows within 
the 1000-foot coastal buffer. Many of these stands 
could be logged with no new road construction using 
fairly low-impact shovel-yarding techniques. 
While the coastal buffer serves an important 
function, strategic second-growth logging along 
the coast could actually improve habitat values 
while yielding timber and enhancing community 
self-sufficiency.  

Further discussion of logging method follows 
under the forest type descriptions.

type 1: second-growth red 
alder, 40+ yrs

In many ways, red alder has been the salvation 
of forestry in Southeast Alaska. It aggressively 
colonized valley bottoms (alluvium) and valley-
wall toeslopes (colluvium) after industrial-scale 
logging between 1950 and 1980. In summer, it hosts 
diverse and abundant songbird and small mammal 
communities. Berry shrubs abound, attracting fruit 
eaters. Summer forage values for deer and bear are 
high.1 

Alder does not grow large enough or last long 
enough to provide good coho cover when it falls in 
the stream. On the other hand, alder leaf litter into the 
stream is an excellent food base for invertebrates that 
feed rearing fish. Researchers studying the hyporheic 
zone (groundwater moving through alluvium below 

and alongside the visible channel) point out that alder-
derived nutrients may be as important as returning 
salmon to riparian energy exchange.

As a nitrogen fixer, alder enriches the soil, 
increasing the growth rate of spruces that eventually 

overtop it. Soil arthropod diversity and biomass 
is much higher in the laminated alder duff than 
in conifer litter, another reason for the stronger 
vertebrate populations. Another attractive 
attribute of the bottomland alder forest, initially 
frowned upon by foresters who wanted rapid 
conifer regeneration, is that the spruces come 
up widely spaced, and never achieve the canopy 
closure that makes upland coniferous second 
growth such poor wildlife habitat. 

If alder is such great habitat, you might ask 
why consider logging it. Certainly alder should 
never be eliminated as a habitat in any particular 

watershed. But alder is a “use it or lose it” species. 
Relatively short-lived, it will be replaced by conifers 
within a century or so. While that’s a desirable 
outcome on many watersheds, it makes a lot of sense 
to dedicate several watersheds close to communities 
with sawmills as long-term alder “tree farms.”

The trick will be learning to cut alder in a way 
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In this 1973 Starrigavan 
second growth, thinning 
favored spruce. Growth 
rate is very rapid. inset 
shows 16-inch stump 
with 34 super-wide rings. 
Starrigavan has already 
produced fine cabin 
logs (photo, next page). 
Unfortunately, this watershed is the exception, not 
the rule. Even on Prince of Wales, regeneration has been 
disappointingly slow except on fragile karst formations that 
should not be logged.

Understory has responded well to thinning here in the 
short term, but is primarily salmonberry. The treatment 
boosted summer habitat values for songbirds and small 
mammals, but did almost nothing to improve winter deer 
forage.  

that encourages return of alder to that site. Young 
alders need full sun; that means clearcutting rather 
than selective logging if the goal is to invite more 
of it. Alder also needs exposed mineral soil for 
germination. That will require skilled operators, 
perhaps using shovel yarders to scrape clean areas 
of soil in such a manner (and time of year) as to 
minimize erosion. There will be a learning curve, and 
the sooner we start, the better. Red alder has been 
successfully coppiced (intentionally stump-sprouted) 
in the lower 48. Experiments are needed in Southeast.

Red alder wood quality is excellent. Wes Tyler’s 
mill in Hoonah produces lovely alder boards, but so 
far he has little market for it. However, a growing 
percentage of furniture made in the lower 48 is of 
red alder. That’s another important role for Southeast 
“green-market advocates”–to help us mature toward 
a time when people proudly point to red-alder tables, 
flooring, etc, in their homes that support local jobs 
while maintaining quality fish and wildlife habitats.

So far we are hearing that mill owners want 
minimum 10-inch diameters in alders containing at 
least one 10-foot log. In 40-year-old stands surveyed 
in Peril Strait and Tenakee Inlet, only about a quarter 
of the alders meet these specifications, suggesting that 
50 to 60 years may turn out to be a more reasonable 
rotation age. As for maximum age, literature from the 
lower 48 indicates senescence by 80 to 100 years. Our 
initial coring suggests Southeast red alders may live 
much longer. (This is not surprizing; Sitka spruce on 
the Olympic Peninsula rarely exceed 400 years; here 
they commonly live twice that long.) 

Red-alder logging is in its infancy on the Tongass. 
Sitka Ranger District silviculturalists we’ve worked 
with are considering a multiple-use logging program 
for red alder, yielding sawlogs, firewood and biofuels. 
Undersized tops, and trees less than 10 inches could 
be processed into pellets or biobricks. Red alder has 
the highest BTU rating of any Southeast tree species. 

     
type 2: conifer second-growth, 50-
100 yrs

Compared to red alder second growth, our coniferous 
spruce-hemlock second growth is slower growing, 
with much lower wildlife values after canopy closure. 
Wood quality is also much lower; these trees are only 
useful for cabin logs, low-grade sawtimber such as 
studs and joists, and possibly for biofuels. Because 
of escalating fuel prices, it’s unreasonable to hope 
there will ever be a mass market for Alaska’s low-
value second growth in the lower 48. In fact there 
currently isn’t even a market here; one mill in Coos 
Bay, Oregon dedicated primarily to stud production 
processes as much volume in one day as Wes Tyler 
mills in an entire year at Hoonah. No Alaskan mill 
can compete with that scale of production, even when 
shipping costs are added to the Oregon doug fir.

There is, however, a great deal more of this forest 
type on the Tongass than of alder second growth. 
And in its current condition, conifer second growth 
represents a serious loss to wildlife carrying capacity 
and connectivity within and between watersheds. 
Foresters and conservationists are looking for creative 
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1 Unfortunately there’s an exception–one that really upsets our 
hopes for an early transition to YG logging. The first logged stands 
to reach attractive commercial size are on fragile epikarst in places 
like Heceta and Kosciusko Islands. Even second-growth should not 
be logged here except on sites with a thick till overburden. 

left: Demo recreational cabin, built of second-growth 
spruce logs from Starrigavan valley.

below; 60-foot gap cut into a 1964 second-growth stand, 
Freshwater Creek, Chichagof Island. This gap was very 
successful at releasing winter deer forage species such 
as blueberry and ground dogwood. Understory in the 
surrounding young growth has little but moss and needle 
litter. In this experimental gap, no use was made of the 
felled trees, but in the future, such gapping could be 
combined with commercial extraction. 

“hybrid” management solutions that will improve 
habitat quality while extracting a useful product. In 
today’s economy, that product will probably not “pay 
for itself,” but could be viable in combination with 
restoration.

The main reason that coniferous young-growth 
rises near to the top of our suitability ranking is its 
very low habitat value; you can’t do much to make it 
any worse.1 The questions are: 1) does anybody want 
to log it? and 2) Do any YG management strategies 
really make much difference for wildlife?

Typical precommercial thinning to a specified 
spacing sometimes briefly releases understory 
plants, but the primary beneficiaries are the conifers 
themselves; they soon close canopy, eliminating deer 
browse and songbird cover. Thining makes sense 
silviculturally, but in our view, traditional thinning 
should not be billed as restoration.

Artificial gaps, on the other hand, show promise. 
We have been quite impressed with experimental 
gaps cut on Prince of Wales in the late 1980s by 
DeMeo teams, and more recently by Ray Slayton of 
Thorne Bay Ranger District. In summer 2008, field 
crews supervised by Paul Alaback surveyed these 
gaps for understory response, and initial findings are 
encouraging. If an aggressive program of gap cutting 
(or possibly strip thinning) can be shown to benefit 
wildlife and at the same time provide for Southeast’s 
internal needs for construction-grade timber, and 

maybe some biofuel, we may have a win-win 
situation.

But Southeast conservationists should consider 3 
caveats relative to broad-scale conifer young-growth 
logging:

1) Recent surveys of regeneration rate on our 
most mature second-growth stands, even on Prince of 
Wales, have found that only on exceptional sites like 
Kosciusko karst is regrowth living up to foresters’ 
projections. And much of that sensitive karst should 
never be clearcut again.

2)  The world loves our ancient cedar but does 
not want our second growth. A high-volume export 
program is wishful thinking. At some point, it will 
be necessary (economically and morally) to provide 
for our own construction needs. But that probably 
amounts to only 5 or 10 million bf/year.

3) From the world’s point of view, the highest 
purpose for the Tongass may be carbon sequestration. 

type 3: wind forest 100-200 yrs 
(even-aged)

In terms of total acreage affected, the most important 
stand-replacing disturbance on the Tongass is wind. 
(In terms of rate, logging has been much faster over 
the past 50 years.) A great deal of the northern rain 
forest is not uneven-aged old growth, but mature, 
even-aged forest recovering from major blowdown. 
The resulting stands have much in common with post-
logging young growth, but of course they were never 
precommercially thinned. Trees therefore take longer 
to reach commercial size, and are today of higher 
quality, with fewer knots and tighter rings.
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above: Hemlock-dominated wind forest near Hoonah, 
about 130 years old. Diameters 12 to 20 inches. Winter 
deer habitat is fair. The relatively young, even-aged trees 
have little rot, so the “bycatch” waste would be low. But 
due to small diameters, neither do they have much “clean” 
wood on the outside. Branch stubs protruding through the 
bark indicate that almost all of this wood will have small 
knots. 

No mill owners that we’ve talked to have any immediate 
interest in this type of forest. But they concede that wood 
quality, while inferior to clean old-growth, is significantly 
better than any post-logging young growth available today, 
or for the next half century. This begs the question: is the 
industry sincere in its expressed intent to transition to 
young-growth logging? 

 
right: Slightly older wind forest, also on northeast 
Chichagof. Winter deer forage and wood quality are both 
superior to that of the above stand. Of course, longer 
rotations are necessary to achieve this quality. 

Another advantage that applies to all of these 
pre-old-growth forest types, both wind and logging-
generated, is low percent “bycatch.” By that we 
mean that there hasn’t been enough time for a large 
percentage of the trees to develop heart rot or other 
kinds of “defect” that cause them to be abandoned 
as waste during clearcutting. High bycatch is 
unacceptable in logging, as in commercial fishing.

Most wind forests are strongly hemlock 
dominated. That’s because very few small spruces are 
present in the understory of shady forests. When the 
tall trees blow over, it’s the pre-established understory 
hemlocks that grow up to inherit the site.

Many mill owners we’ve talked to praise the 
quality of Alaskan western hemlock. It’s easier to 
mill than spruce, and superior for most construction 
purposes (other than structural beams, where the 
high strength-to-wieght ratio of spruce is preferable). 
But those same mill owners tell us they have no 
appreciable market for hemlock; they cut it at a loss.

We’ll have more to say about hemlock as a 
timber species in the following description for type 5 
(hemlock upland old growth). Here, we simply note 
that wind-forest hemlock will initially be perceived 

by consumers as even less desirable than old-growth 
hemlock, unless green-market advocates can change 
public consciousness and combat perverse market 
structures. The same consumers who drive hybrid 
vehicles, recycle household waste, or install solar 
collectors, might someday point to a few knots and 
blemishes in their panelling as a badge of honor 
–proof that the logged forest was relatively young, 
and high on the forest-type suitability list. Such 
“detractions” are aesthetic only, thus amenable to 
changing standards as our community becomes more 
environmentally responsible. Tight rings and blemish-
free wood for large-volume applications will one 
day be considered equivalent to driving a cadillac, or 
eating Chilean sea bass.

One habitat issue to acknowledge, if we choose 
to promote wind-forest logging, is that many of these 
forests are situated on southerly aspects, the direction 
from which major stand-replacing storms strike. That 
can be a problem, because even though these forests 
have not achieved the gappy structure of uneven-
aged old growth, many of the relatively mature wind 
forests provide good to excellent winter deer habitat. 
The deer model identifies south-facing slopes as more 
valuable than other aspects. In logging south-facing 

Knotty hemlock from a younger tree
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wind forest, care must be taken to keep patch size low, 
and not to interrupt landscape connectivity for deer in 
their low-energy winter metabolic condition.

Marc Kramer’s work with wind disturbance has 
pointed out another reason why these mature but pre-
old-growth stands are more appropriate for logging 
than ancient, wind-protected forests on other aspects. 
Soils under wind forest are typically light and fluffy, 
perennially churned by uprooting that 
breaks up the layered podzols that 
otherwise develop under northwestern 
rain-forest conifers. Tree growth rates 
are much faster on these disturbed 
soils than on the leached, greasy, 
acidic podzols. Logging on old-growth 
podzols, where there is no hope of rapid 
regeneration, and in fact considerable 
risk of reduced long-term site potential, is timber 
mining. Logging on productive, wind-forest soils that 
are “used to” such disturbance is more consistent with 
principles of sustainable forestry. 

Yellow-cedar dieback is very visible from the ferry route 
through Peril Strait. • Below: red- and yellow-cedar boxes, 
Sue Tyler, Icy Strait Lumber, Hoonah

At Poison Cove in Peril Strait, Paul Hennon and Dustin 
Wittwer of Juneau’s Forestry Sciences Labs have mapped 
the distribution of yellow-cedar dieback. Typically, mortality 
is distributed along a soil moisture gradient. In this case. 
dead cedars form a partial “donught ring” around a boggy 
area to the north of the cove. Hennon and Witwer call this 
the “productive dead zone, and point out that diameters 
here can reach 25 to 30 inches. 

I’ve superimposed a white line showing the edge of the 
1000-foot coastal buffer. Unfortunately, the only currently 
legal trees are inland of this line. They could only be 
accessed by helicopter or new road construction. 

type 4: dead standing yellow-cedar

Of the forest types near the top of our suitability 
list, dead yellow-cedar has by far the highest current 
market value. This tree is the longest-lived and 
slowest growing of our commercial forest species. As 
a green tree, it ranks near the bottom of our suitability 
spectrum. But there are opportunities for dead-tree 
salvage on a very small scale. 

This could be especially important in the early 
phases of a transition from industrial-scale Tongass 
forestry to more appropriately sized, “mom & pop” 
mills that deliver very high-quality products for only 
a fraction of the volume and environmental impact. 
Markets for wood derived from the 3 forest types 

previously discussed (alder, YG conifer, 
wind forest) basically do not yet exist. 
While we work to change that, we need 
a “mom&pop bridge-timber” strategy.  
Dead yellow-cedar is valuable now, and 
could help provide that bridge.

While the outer portions of standing 
dead yellow-cedars slowly degrade, the 
chemically defended heartwood remains 

sound for an astonishingly long time. One Hennon 
report illustrates a high-grade 5-by-5 inch post from a 
cedar that had been dead for 80 years. 

Obviously, in the case of yellow-cedar dieback 
stands, we are not talking about clearcutting but very 
selective removal of the highest quality dead trees. 
The blowdown risk to leave-trees that we mentioned 
earlier is not as much of a problem in these scrubby, 
relatively windfirm stands. 
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The challenge is access. Few of these trees are 
easily reached from existing roads, and most are on 
damp substrates unconducive to shovel yarding. On 
the other hand, there’s a great deal of cedar dieback 
close to the beach in places like Peril Strait. 

The air photo showing distribution of dieback 
at Poison Cove is a good case in point. Some of it 
(outlined in yellow) is only 200 to 400 feet from 
the beach fringe. A small, family-owned 
wood products business could make a 
good living here, without expensive heavy 
machinery, by cabling or even carrying out 
the logs. 

Because of the acknowledged 
impacts of roads–invasive species, fish 
blockage, bear mortality, etc–we should be 
thinking outside the box as we evaluate alternatives 
for ecologically benign logging. It’s time to begin 
discussion of strategic exemptions to the 1000-foot 
coastal buffer.

A dieback-cedar timber program requires some 
sort of certification, to assure customers they are not 
buying live-cut wood.  

type 5: hemlock upland old growth 
(og), few spruce, no cedar

This is by far the commonest forest habitat on the 
Tongass. Because spruce needs sun as a sapling, most 
upland old-growth stands gradually evolve toward 
dominance by shade-tolerant hemlocks. Spruce often 

constitute less than 20% of these forests by volume. 
Among the old-growth types described here, upland 
hemlock is at least relatively free of concern about 
rarity.   

That, however, may be one of the few good things 
we can say about hemlock OG, as far as logging goes. 
The down sides:

• Currently very low to negative market value.
• Often provides high wildlife value, e.g. cavity 

trees, winter deer habitat.
• Typically grows on low-nutrient, often water-

logged soils with low site index and high potential for 
erosion after canopy removal. Regrowth will be slow, 

and rotations long.
• Bycatch potential is high. Old-growth 

hemlock stands are notorious for heart rot 
and other “defects,” one of the reasons this 
tree developed a poor reputation in Tongass 
forestry.

But let’s ignore all these problems for 
the moment, and try to imagine a scenario 

in which we might rationally consider logging of 
old-growth upland hemlock. First, the market would 
have to adapt, acknowledging the fine qualities of this 
tight-grained, ancient wood. Consumers would have 
to pay commensurately with how long it takes this 
wood to grow. (At least it grows faster than yellow-
cedar!). With these higher prices, mills could afford to 
transition away from more destructive offerings such 
as live-cut cedar. 

Secondly, we select hemlock stands at the more 
productive end of the substrate spectrum, to maximize 
regeneration rate.

Thirdly, stands are selected in consultation 
with wildlife biologists, to avoid obstructions to 
connectivity, preserve cavity trees, and stay out of 

Upland hemlock old growth near Coffman Cove, POW. 
Largest diameter ~3 feet. No cedar. Relative absence 
of spruce indicates a very old forest with slow growth, 
infrequent wind disturbance (uprooting rare), and low-
nutrient soils. below: clear western hemlock
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prime winter deer habitat. 
Lastly, we select stands that appear to have a 

minimum of “defect,” to minimize bycatch. This will 
drive us toward younger OG stands, approaching 
mature wind-forest in character. In fact, there is no 
sharp line dividing the older wind forests from “young 
old growth.” As the wind-generated forest matures, 
some trees grow faster than others. It becomes more 
uneven-sized in character and visually harder to 
identify. At that point in succession, we probably have 
the optimum combination of high wood quality and 
low bycatch potential.  

But because so many hemlock old-growth forests 
have high percentage of decayed, low-value trees, 
some will advocate selective logging methods. 
For reasons already stated, this can be a mistake 
on many sites. The very trees that would be left 
standing because of low value (and importance to 
cavity-dwelling wildlife) are the most susceptible to 
wind-snap, once the surrounding forest is thinned. 
Obviously, selective removal impacts a lot more 
acreage for a given volume acquired. Traversing 
sensitive podzols and wetland soils with heavy 
yarders causes damage, some obvious and some (e.g. 
root compaction) poorly understood.    

type 6: large-spruce alluvial og

In several respects, large-tree alluvial OG is more 
economically and ecologically suitable than upland 
hemlock OG. We’ll address these positive points first, 
and then get to the “demerits.”

Large-spruce alluvial old growth, Emerald Bay, Cleveland 
Peninsula. Well-drained, nutrient rich substrate results in 
rapid tree growth. Disturbance regime favors spruce over 
hemlock. Large boulders in stream bed indicate flashy, 
high-energy flows.

• Alluvium is the optimum substrate for rapid 
tree growth. Rotations are relatively short, and more 
sustainable; that is, because of ground-water driven 
nutrient replenishment and fresh sediment delivery, 
multiple rotations on alluvium are more achievable 
than on substrates like karst. 

• Spruce timber is currently more valuable than 
hemlock.

• Decay and heart rot are less common. Bycatch 
potential is much lower.

• Post-logging succession (alder forest type 1) 
is much more valuable as wildlife habitat than the 
depauperate-understory following upland hemlock 
logging (forest type 2). 

That last statement is controversial. Many will 
be offended, and rightly so, at the very thought of 
logging more streamside large-spruce forest, given 
all we have learned about losses to coho habitat, etc, 
following the glut of valley-bottom logging in the 
1960s and 70s. But it bears consideration that most of 
the upland clearcut logging happening today results in 
wildlife dead zones, whereas the aldery valley bottom 
second growth–the legacy of the 60s and 70s–at 
least maintains high value for many fish and wildlife 
species.

Now for the down side of logging in the large-tree 
spruce alluvial old growth:
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• Most fundamentally, we simply cut far more 
than our fair share of it. Never constituting more 
than a small fraction of the landscape, the large-tree 
alluvial/colluvial bottomland forest in places 
like the Sitka Sound Landscape Analysis 
Area has been nearly wiped out. Our GIS 
measurements indicate 86% loss overall, and 
up to 96% in watersheds such as Katlian.

• Road building on alluvium impacts 
fisheries, and comes with commitment to 
high ongoing maintenance costs on these 
dynamic surfaces. Culverts jam, bridge 
footings wash out, and fans creep over the 
road bed.  Considering the existing road-
repair backlog, additional roading on alluvium is out 
of the question. 

On the bright side, Tongass stream buffer 

Standards and Guidelines 
seem to be effective at 
holding the line against further abuse. (But NOT ON 
STATE AND PRIVATE TIMBER LANDS!!! Anyone 
who advocates removal of Tongass forest into state 
ownership should spend a week walking the state 
and corporation wastelands.)  In 4 years of Ground-
truthing proposed National Forest timber sales, we’ve 
seen very few examples of large-spruce alluvial old 
growth inside planned cutting units. The worst cases 
are 3 microsales on the Hoonah Ranger District that 
target alluvial fans and colluvial toeslopes. These 
apply partial-cut prescriptions similar to the preceding 
illustration for Game Creek. All cutting will be close 
to pre-existing clearcuts, thus at considerable risk of 
blowdown to leave-trees. Most ranger districts do a 
better job of staying off the alluvium.

In summary, if we could start over at 1950 with 
a “clean slate,” it might make sense to nominate a 

few watersheds close to sawmills for long-
rotation, large-spruce OG logging. Every year, 
we could cut as much high-quality spruce 
volume as the standing OG collectively 
added (living off the interest, rather than the 
capital). It’s a shame we can’t do this, because 
in several respects (productive, resilient 
substrate, superlative wood quality, low 
bycatch) alluvial timber lands make sense.

But it’s not 1950. Except for an occasional 
(preferably dead) music-wood tree, old-growth 
alluvial spruce logging should be relegated to the 
history books. The best we can do is write a letter 
to the citizens of the year 2100, apologizing, and 

Alluvial fan in upper Game Creek watershed, northeast 
Chichagof. A formerly spruce-dominated large-tree forest 
was selectively logged here, leaving mostly hemlocks. On 
the plus side, the firm footing of the gravel fan was a good 
site for the shovel yarder, which did very little damage. 
Good summer and winter deer forage was retained. On 
the minus side, the felled spruces were about 200 feet 
tall, the finest known trees on the Hoonah Ranger District, 
and possibly the only remaining Landmark-caliber stand 
on northeast Chichagof. Such a stand deserved protection 
if only for its rarity. Also these tall “leave-trees” present 
vulnerable sails to the wind. Mostly hemlock, they have 
heart rot, and are prone to snapping in gales. This select-
cut unit is immediately downwind of a 1992 clearcut with 
long “fetch” (opening in distance). Will it blow down?  • 
inset: Felled spruces ranged in size from 40 to 70 inches. 
The largest were in the range of 350 years old.  •  below: 
Sitka spruce guitar by Grey Bourchette, top from Alaska 
Specialty Woods, Craig. 
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reminding them that the forests we stripped should by that time be 
tall enough to start collecting a little interest. Music wood won’t 
be ready again on a sustainable basis until 2300.       

type 7: large-tree colluvial og

Colluvium is material that collects on steep slopes at the angle 
of repose, Gravity is the agent of delivery (as opposed to water, 
in the case of alluvium). In the millennia following deglaciation, 
before the arrival of spruce/hemlock forest, the hillslopes of 
Southeast Alaska must have been one continuous avalanche 
swath. Slowly, the roots of trees anchored and stabilized the 
colluvium. But as loggers and road-builders have demonstrated, it 
doesn’t take much to get things rolling again.  

Colluvium produces large trees for some of the same reasons 
that alluvium does: good drainage, deep rooting, and nutrient 
replenishment via ground water. During the era of valley bottom 
logging, spruces were typically cut not only on alluvial flood 
plains and fans, but partway up the colluvial toeslopes. These 
surfaces rarely attain the density of large spruce on alluvium, 
and road building presents extreme challenges. Mostly, the lower 
edges of the colluvium were yarded by cable from the valley 
bottom.

Based on work by geologist Doug Swanston and others, the 
Tongass instituted a 72% slope threshold, above which logging 
is discouraged. This is unfortunately not a hard-and-fast rule; the 
District Ranger can waive the guideline on a case-by case basis. 
In the Ground-truthing Project we’ve seen numerous proposed 
cutting units where slope exceeded that threshold (up to as much 
as 100%) for considerable distances. Even if it were strictly 
enforced, it would not have prevented the majority of logging-
related landslides in Sal Creek, as shown on the above map. 

As the valley bottoms get picked clean, and remnants 
receive protection under stream buffers, timber planners will 
be forced higher up the valley walls and we will start to see 

Large spruce and hemlock on colluvium, 
Cleveland Peninsula.

Mapped landslides in the Sal Creek watershed, 
POW. MMI means mass movement index. MMI-
4 soils are high hazard, generally exceeding 
the 72% slope threshold. Note that the natural 
slides originated mostly on these steepest 
slopes. 

MMI-3 soils are known to have a high 
likelihood of sliding, but are less vulnerable 
than MMI-4s. It’s interesting that most of the 
logging/roading related slides happened on 
MMI-3 soils. Clearly, at least on some geologic 
substrates, the 72% slope threshold is not 
good enough. 

a lot more landslides. Another factor 
motivating higher elevation logging (and 
consequently, steeper slopes) is the quest 
for yellow cedar, which often grows in a 
distinct band across hillsides. 

Raw landslide paths fill with snow in 
the winter and create obstacles to cross-
slope movement by deer. They can take 
decades or centuries to stabilize, and 
throughout that time bleed sediment into 
fish streams down slope. 

Road-based logging on colluvium is 
generally inappropriate. TLMP needs 
a more conservative slope threshold. 
Since the waiver process has been abused 
on some Ranger Districts, it should be 
eliminated.

From here to the bottom of the suitability 
list (types 8 through 10), the ranking order 
becomes increasingly subjective. None can be 
cut on an industrial scale with even the wildest 
pretense at sustainability. But these are the very 
forest types most eagerly sought by bidders on 
today’s timber sales. In the case of karst forest 
(described collectively as type 10), logging 
risks essentially permanent loss of soil and site 
productivity. For that reason, we’ve placed 
these types last on the list. 

Because TLMP Phase 1 focuses logging 
on these 3 lowest-ranking forest types and 
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landforms, rarity is another deep concern. All of these 
already depleted types stand to be exhausted within a few 
decades under today’s perverse market incentives.1

type 8: live yellow-cedar og

Yellow-cedar and western redcedar share several 
characteristics in terms of their vulnerability to 
excessive logging. They are geographically limited 
to specific climatic bands and substrates, and this 
distribution is very poorly mapped. Understanding 
distribution is prerequisite to responsible logging.

Both red- and yellow cedar grow slowly and live to 
extreme ages.2 Examining stumps, we’ve never seen 
anything but very tight rings in either species, after 
about 200 years. Unless logging is done selectively, 
tree-by-tree, at the “mom & pop” scale and pace, we 
simply cannot sustainably log trees whose lives are 
measured in millennia.

Both red- and yellow-cedar tend to grow on fragile 

substrates, unconducive to responsible forestry. 
Often, that means saturated wetland soils where 
roading and shovel yarding are destructive.They 
are also sometimes found on more productive karst 
(particularly redcedar, described under type 10), but 
this is an even more problematic surface type.

Neither species of cedar commonly grows in pure 
stands. More typically, these commercially valuable 
trees constitute only 10 to 50% of the volume within 
today’s proposed cutting units. That means that 50 to 
90% of the timber in these units is considered “junk” 
hemlock bycatch by the operator.

Yellow-cedar also has a unique problem that 
redcedar does not seem to be facing. In the warmer 
parts of the Tongass such as the outer coast of 
Chichagof Island, and in Peril Strait, many of the 
low-elevation stands are dying. This problem was 
discussed under forest type 4. It also seems to be 
regenerating poorly in some places, in part from deer 
browsing of seedlings and saplings. 

When you combine rarity with decline–both 
natural and human-driven–and with poor 
reproduction, you have a species that belongs at the 
bottom of the logging suitability spectrum. Only 
because of the extreme urgency of threats to redcedar 
and karst forests–discussed below under types 9 and 
10–did we place those types even lower than yellow-

left: Yellow-cedars in former 
proposed clearcut, Ushk Bay. 
These are the largest in the 
unit. For cedars they’re very 
tall and clean–extremely 
valuable trees.
 
upper right: Loggers refer 
to this wound as a “catface.” 
It detracts from tree value 
and makes it dangerous to 
the feller. This yellow-cedar is 
probably in the neigborhood 
of 1000 years old, but we’ll 
never know because the 
center rings are gone. 

lower right: Pair of yellow-
cedar stumps in a fresh 
clearcut at 1700 feet above 
Luck Lake, POW. About 20 
inches in diameter, they were 
each about 500 years old. 
Hemlocks and redcedars of 
this age usually begin to rot 
in the middle, but yellow-
cedars sometimes appear 
ageless, smooth as butter 
right to the pith. 

1 Perhaps the only exception to this statement is type 8 - live 
yellow-cedar. Because it is often found on wet, low-nutrient soils, 
a high (although unmapped) portion of our yellow-cedar is on 
protected lands (places saved because industry didn’t want them). 
That of course does not excuse the removal of this forest type from 
our timber-production watersheds. 

2 We’ve occasionally seen moderately large rings for the first 
century or two, presumably on sites where the tree had little initial 
competition. But ring width always narrows as the tree gets older.
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cedar on the suitability scale. 
We’ve seen few 24-inch yellow-cedars younger 

than about 500 years. Stands with frequent two-
footers are rapidly falling to the saw. It’s time to 
institute new Standards and Guidelines protecting 
these forest types. This could be done by applying a 
mean-diameter threshold. 

Can any yellow-cedar forest type be logged 
sustainably? Paul Hennon’s cedar studies for the 
Forestry Sciences Lab indicate that some populations 
may be younger, perhaps colonized during the recent 
Little Ice Age, when winter snow-pack protected roots 
from freezing in places where they previously could 
not survive. That seems to be the case around Juneau, 
where only scattered stands of small cedars can be 
found, usually around 2 centuries old.  

 Gordon Chew, of Tenakee Logging Company, tells 
us that the yellow-cedars he mills are typically only 
about 13 inches in diameter, and average about 250 
years in age. TLC is a low-volume, family business. 
Perhaps Gordon has found a viable, long-term formula 
for use of this precious wood.   

type 9: large redcedar/hemlock 
og

On Prince of Wales and nearby islands, redcedar 
“trades off” with yellow-cedar as you climb in 
elevation. There are few redcedars above 1000 feet, 
and few yellow-cedars below 500 feet. Redcedar may 
only have arrived in southern Southeast within the 
lifetimes of some of the grandmother trees. Redcedar 
didn’t reach Prince Rupert until about 2500 years 

ago, and it’s only been on the Haida Gwaii Islands for 
about 1000 years. We are now rapidly eliminating that 
first generation of cedars to reach  Alaska. Because 
of cedar’s long-standing cultural significance, one 
wonders if the species was intentionally introduced to 
POW by native peoples.

Redcedar is more shade-tolerant but also more 
cold-sensitive than yellow-cedar. While yellow-cedar 
is dying off in some places with warming climate, 
redcedar is moving slowly northward, and higher on 
the slopes. Analysis of thousands of timber-cruise data 
points taken across the Tongass since the 1980s may 
help us understand the demographics and migrations 
of this fascinating species pair. Paul Hennon (FSL) 
and John Caouette (TNC) are collaborating on this. 

Meantime, no scientific study has ever been 
conducted on the habitat value of either red- 
or yellow-cedar. Anecdotal observations and 
conversations with hunters indicate there may be a 
strong connection with large redcedars and winter 
deer habitat. Both deer and redcedars gravitate to 
low-elevation, south-facing aspects where snow depth 
is minimal in winter. But there may be more to their 
association than that.

Like yellow-cedar, redcedar may be facing 
problems with regeneration. Redcedar grows faster 
than yellow-cedar in the early decades, and competes 
better with hemlock and spruce in post-logging 
second growth. It’s abundant as a sapling on the 
margins of logging roads, but less common as you 
bushwack back into the cuts. Oddly, even though it 
has the ability to grow well in shade, we have found 

left: 
redcedar 
panelling in 
the home 
of Sue and 
Wes Tyler, 
Icy Straits 
Lumber, 
Hoonah. 

right: 
western 
redcedars in 
a proposed 
cutting unit 
southeast of 
Sweetwater 
Lake, Logjam 
Timber Sale. 
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few young redcedars (from seedlings to about 100 
years) in the understory of redcedar-dominated old 
growth on the Logjam sale area. This may have to 
do with browsing by deer. (When Sitka deer were 
introduced to the Haida Gwaii, they nearly shut down 
cedar reproduction on those islands.)  

Red- and yellow-cedar forests are both in deep 
trouble on the Tongass. The only reason we’ve chosen 
to rank large-tree redcedar forest as even less suitable 
for logging than yellow-cedar is that a fair amount of 
the latter exists on protected lands. This may not be 
the case for large-tree redcedar forest. Because forest-
type mapping for both species is so poor, we can’t say 
for sure, but our impressions from 4 years of Ground-
truthing (and many prior years of Tongass travels) are 
that large redcedar forests are mostly restricted to the 
Phase 1 timber lands. If that is true, given the extreme 
market pressures on the species, combined with 
round-log export loopholes, we could essentially lose 
this forest type in one or two decades, just as we lost 
the giant spruce karst forest.

The finest large-tree redcedar forests we’ve seen 

are on the Chasina Peninsula (SPOW) and the Logjam 
sale area (NPOW). There are scattered very large 
redcedars within the former proposed timber sale 
in Emerald Bay, Cleveland Peninsula. But only at 
Chasina and Logjam have we walked units where the 
largest trees are consistently redcedars, and where the 
species often constitutes half or more of the stand by 
volume. No doubt there are other places with redcedar 
stands of this quality, but it’s probably safe to say they 
are among the finest.

On the Logjam, we tried to get a crude sense of the 
age structure of the redcedar forest. This is difficult 
because on the largest trees an unknown number of 
center rings are typically lost to heart rot. Checking 
stumps in clearcuts, we are left with the impression 
that the big 5-foot to 7-foot diameter trees are often on 
the order of 800 to 1000 years old. 

Recognising that many loggers do not like to 
deal with the big, rotten, dangerous redcedars, some 
foresters have recommended selective logging on 
much of the Logjam Timber Sale. Largest individuals 
would be spared to serve as wildlife trees. Between 

above: Counting rings in a redcedar stump
near proposed units north of Sweetwater 
Lake in 2006. There were 700 rings in the 
“rind.” Even assuming much larger interior 
rings, the tree was a minimum of 800 years 
old. 

left: Cartoon of typical Logjam redcedar 
unit, with trees divided into crude age 
classes. In reality, stands are more all-aged 
than this, but for conceptual purposes, 
consider: ancient, rotten redcedars ~800 
years old; equally tall crown hemlocks ~400 
yrs; and mid-life redcedars (“value trees”) 
~400 yrs. Young redcedars are not recruiting 
well on the Logjam. We saw virtually none 
in the 0- to-50 year class. Even in the 100-
yr-plus class they were much less common 
than hemlocks. 

Spruce is rare in most the Logjam units 
we walked. That suggests that uprooting by 
wind is infrequent, and seedbeds necessary 
for spruce establishment have been lacking 
for centuries. 

Redcedar “boneyard” on Chasina Peninsula. Giant, hollow-centered trees 
often smash when felled. Others disintegrate during yarding.
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25% and 50% of each stand would be removed, 
targeting the mid-sized “value trees,” say, 20 to 40 
inches. Counting rings in several ~3-foot stumps, 
we estimated they averaged about 400 years old. 

There are 2 basic problems with selective 
logging in large-tree redcedar forest. First, 
redcedars are windfirm trees. The oldest individuals 
have been standing in these forests for over a 
millennium, while successive waves of hemlocks 
grew and fell around them. Even the mid-sized 
cedars have outlived at least one generation 
of hemlocks. Removing this most windfirm 
component of the forest places the remainder at 
high risk of blowdown. At 25% removal, you have 
to cut 4 times the acreage to get the same volume as 
you would by clearcutting. If, over the lifetime of 
a forest tree–say 2 or 3 centuries, only a quarter of 
your selectively logged stands blow down, you may 
as well have clearcut.

Second, selective logging techniques were 
developed on more productive southern forests 
where repeated re-entries are expected within the 
lifetime of a forest manager. Selective removal of 
400-year-old “value trees” is not sound forestry; it’s 
timber mining. On these low-nutrient, shallow-soil 
cedar landscapes, it will be many human lifetimes 
before somebody can get that kind of value again. 
Selective logging as the dominant prescription 
for the Logjam is a dream sale for Viking - a way 
to skim the cream from the country, ignoring 
the junk hemlock, and crossing our fingers that 
meteorologists predicting increased gale intensity 
on the northwest coast are wrong.  

In big-redcedar country, the “boneyards,” (piles 
of waste material at landings) have a different 
appearance than the decked and abandoned logs 
on hemlock or spruce sites. The big, hollow trees 
come apart into slabs. Occasionally, small operators 
scavenge these piles for shake material, but they’re 
mostly wasted. This could be considered another 
kind of “bycatch.”

A literature review for western redcedar by Don 
Minore, USFS, in 1983, concluded. “Redcedar 
usually has been removed as a declining, 
nonrenewable resource.”  We need not accept that 
fate for this marvelous species on the Tongass.

type 10: large-tree karst og

We’ve subdivided the large-tree forest on karst into 
3 types based upon dominant tree species. It’s not 
always clear why hemlock is most abundant on Old redcedar in proposed cutting 

unit in the Logjam watershed



richard.carstensen@gmail.com  ��
top right: Large-tree hemlock 
forest on karst in proposed 
cutting unit, Tuxekan Island, 
summer 2005. These hemlocks 
probably no longer exist, because 
Tuxekan has been logged over 
the past year by Viking. 

below right: Heli-view of the 
karst slopes below Mt Francis, 
Kosciusko Island. Foreground 
is hemlock old growth, grading 
to more spruce (blueish-grey 
tinted) beyond. There may be 
more mapped large-tree karst 
forest here than on any other 
Old Growth Reserve, but because 
of hemlock dominance and 
generally high elevation, it has 
relatively low commercial value. 

left: Because Tuxekan Island is 
largely on high-grade limestone 
karst, nearly 3/4 of the original 
acreage was large-tree forest. 
This forest was not mapped by 
tree species, but it’s a safe to 
assume that the early logging 
targeted stands dominated by 
very large spruces. That still 
left more than a quarter of the 

island in large-tree karst forest, but it was the less 
commercially desirable hemlock/redcedar type. The 
bottom pie chart is speculative as to how much of the 
remnant karst forest has recently been cut by Viking, 
and how much of that was the now-valuable redcedar 
type. 

Tuxekan is perhaps the best example on the Tongass 
of how poorly we have honored our charge as stewards 
of the forest. And the end of the story was not in the 
“bad old days,” but in 2008, after we had presumably 
learned our lessons about karst logging, high grading, 
importance of well-forested OGRs, and the plight of 
endemics on small islands.

some karst landscapes, with redcedar on other sites, 
and large spruce (historically, at least) elsewhere. 

Virtually all of the giant-tree spruce stands on karst 
have been logged, but because commercial values 
for the other two species remained low until recently, 
there remains a small amount of unlogged hemlock 
and cedar karst forest. Unfortunately, most of these 
stands are in the timber base, and many of them are in 
proposed cutting units. 

Karst OG with large hemlock  It appears that on 
some karst landforms, tree uprooting by wind is rare, 
perhaps because roots grasp firmly into the fissured 
bedrock. Over millennia, in certain karst forests, large 
spruce may nearly disappear, for lack of exposed 
mineral soil perennially created by such uprooting. 
It’s harder to explain why western hemlock dominates 
some of those karst landforms, while western redcedar 

dominates others. Both trees are shade-tolerant, able 
to rise up as saplings beneath an old-growth canopy. 

One place where the absence of redcedar has a 
simple explanation is on the hemlock-dominated karst 
of Kosciusko Island in the vicinity of Mount Francis. 
This area was roaded but subsequently withdrawn 
from the timber base into an OGR. Much of the terrain 
is north-facing, and/or above 1000 feet, too cool and 
snowy for redcedar. There scattered large spruces, but 
generally the forest is of low commercial quality.

In 2005, the Ground-truthing Project was able 
to make a quick, half-day cruise on Tuxekan Island, 
visiting several units of the proposed timber sale. 
Spruce and redcedar were relatively uncommon on 
the units we observed, which were strongly hemlock 
dominated. We don’t know if those units were 
representative of the overall sale. 
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Redcedar karst forest in proposed cutting unit on the 
Chasina (the stand may no longer exist). Very shallow 
soils. Cedars root directly into fissures in the bedrock. 
Maidenhair fern in the understory is a good indicator of 
limey rock. 

1 Strangely, redcedar does reach massive size on lowland alluvium 
in the Washington Cascades.

Karst OG with large redcedar  We can point to 
nothing in terms of stand structure or wildlife habitat 
value that distinguishes this karst cedar type from 
the preceding redcedar type 9, on non-carbonate 
substrates. All of that description applies equally here. 

The reason redcedar karst merits its own category 
has to do with rarity and vulnerability. Productive, 
lowland karst old growth in general is a rare element 
of the Southeast landscape, and only the giant-spruce 
type, described below, is closer than redcedar karst to 
complete eradication. 

Tree physiologist Paul Hennon and soil scientist 
Dave D’Amore have noted an interesting bimodal 
distribution of red- and yellow-cedars on the Tongass. 
On the one hand, both species are often found on 
wet, acidic, low-nutrient soils. Presumably this is not 
because they particularly “like it there,” but because 
they can tolerate it, and because the normally taller 
and faster-growing spruce and hemlock cannot 
overtop or shade out the cedars in wet conditions. 
Certainly, neither red- nor yellow-cedar is found in 
any abundance on Tongass alluvium,1 where spruce 
and hemlock easily grow 50% taller than cedars.

So it’s somewhat puzzling that both cedars–
particularly red–reach their finest development as a 
forest type on karst. Since karst once grew even more 
magnificent spruces than on alluvium (described 
below),  one has to wonder why cedars can ever 
become the dominant species on this rock.

The answer may never be known, because we 
forgot the first precaution of intelligent tinkering, 
as Leopold would say. We threw away one of the 

key pieces–giant-spruce karst. Without being able 
to compare giant spruce karst to big redcedar karst, 
it will be hard to sleuth out the suite of parameters 
influencing species dominance. Wind and disturbance 
probably play a part. The redcedar karst forest 
appears to be a very low-disturbance system, from 
which spruce has somehow been elbowed out. That 
likely has to do with removal of the requisite initial 
establishment conditions for spruce, rather than its 
inability to reach large size on that particular kind of 
karst substrate.  

Since geologists began to recognise the global 
significance of Tongass karst in the 1990s, Standards 
and Guidelines have been instituted to protect cave 
entries and other karst features. A great deal of time 
and money is spent walking proposed cutting units 
on karst, exploring caves, conducting dye-tracer tests 
to determine sub-surface flow patterns, and flagging 
sensitive features off-limits.

Occasionally these geological withdrawals from 
the timber base have the the fortuitous side-effect of 
saving a big tree or two. But there’s nothing in TLMP 
to specifically address the breakneck high-grading of 
our large-redcedar karst forest.  

 There’s a simple solution, and at least some of the 
cavers will join the tree-people in a collective sigh 
of relief. All old-growth logging on karst should be 
ended on the Tongass.
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Former ADF&G habitat biologist 
Jack Gustavson in the “Rosetta 
Stone.” Here, alone on the 
Tongass, can you walk for 5 or 10 
minutes over an undulating karst 
landscape, always in view of trees 
like this one. In 1950, you could 
have walked for days through 
such forests.  

Where should we be logging?

Hopefully, this ranking of forest type suitability to logging will serve as 
both encouragement and warning. To those seeking appropriately scaled 
solutions, yes; there are indeed Alaskan wood products and industries 
that we can feel good about. To those promoting or evaluating the great 
watershed “trade-off,” this ranking may illustrate some of its dangers. 
The forest types at the bottom of our suitability list comprise the majority 
of timber to be had in the supposed “low-value” watersheds that some 
are poised to sacrifice. To go that route is to throw away the hard-earned 
wisdom acquired by generations of foresters dedicated to sustainable use 
of our natural heritage. We may not be able to measure sustainability, but 
we can feel its broad outlines. Hold in your hands 2 fine boards, from a 50-
year-old red alder, and an 800-year-old redcedar. The choice is yours.

Karst OG with giant 
spruce  Worrying about the 
giant-spruce karst forest is like 
shutting the barn door after the 
horses get out; there’s basically 
nothing left to fight over. 

Well, actually, it would be 
really nice if SeaAlaska could 
be prevented from acquiring 
the “Rosetta Stone,” a 25-acre 
patch of 200-foot karst spruces 
on the southwestern tip of 
Kosciusko Island. This is the 
largest remaining patch of big-
spruce karst documented by 
the Landmark Trees Project. 
We’ve found a few one-acre 
karst patches here and there 
with bigger trees, but none with 
this much contiguous acreage. 
It couldn’t hold a candle to 
the thousands of lowland 
karst acres systematically 
liquidated since the 1920s, but 
to a 21st-Century naturalist, or 
anyone who cares about our 
forest’s history, it’s pretty darn 
precious.

We include this final forest 
type in our suitability ranking 
not because it needs protecting 
anymore, but rather in the 
same spirit that some bird 
guides include the ivory-billed 
woodpecker–as a cautionary 
tale. Some of the other forest 
types described in this ranking–
most notably large redcedar–
appear to be on the path of the 
giant-spruce karst forest.  


