
ADVERTISEMENT

Fens and bogs in the rainforest have deep
accumulations of carbon.
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said, "and of course this region plays a role in that, just because of the stock 
wehave." 

Where is it, 

and why is ithere? 

When people think of carbon, they think of trees. But thalt'" 
the whole picture. 

"There's a whole lot more carbon out there," O'Amore said. 

Estimates of carbon in soil, for example, have doubled since the 8 percent 
figure came out, he said. 

"We're probably increasing 2 to 4 percent total," he said. 

Thatwould mean the Tongass would represent 10 to 12 percent of America's 
stored carbon in national forests. 

Soil carbon, though it represents two-thirds to three-fourths of the total 
stored carbon in the landscape, is hard to measure, O'Amore said. Imaging, 
for example, is bl.ocked by rocks and roots. And then there's the soil's very 

depth. 

"There are places where the peat is tens of meters thick. It's basically 
building up since the last ice age," said University of Alaska Southeast 
Assistant Professor of Forest Ecosystem Ecology Brian Burna. l'YOU can dig 

down a couple meters and you're back a thousand years." 

llSoils is where most of the carbon is stored, and it's probably the least 
understood and least quantified tool," 0' Amore said 

The Tongass also contains quite a few different kinds of landscapes, which 
means there's a lot ofvariance to figure out over quite a large area. 
Muskegs, forested wetlands, well-drained upland forest - the list goes on. 

The water in the landscape also contains carbon, 0' Amore pointed out -
and up to 30 percent of the carbon cycling in a watershed can be dissolved. 
0' Amore compares the land to a giant sponge continuously being squeezed, 
releasing water and minerals into streams, rivers and the ocean. That 
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process happens slowly in some areas, and very quickly in others - all of 
which affects the way things move through the system. 

But why is the Tongass so good at storing carbon? 

Basically, it's theweather. 

"We're cold, an,1 w""''''" "",h .. ,I.,.', ,d","",'pc,setrnngs 
D'Amoresaid. 

~ ___ ..... )' ...... IIL 

That also means the Tongass isn't nearly as susceptible to fire as most other 
national forests, another factor increasing its total carbon capacity. 

As the Alaska Region Director of Wildlife and Fisheries for the Forest 
Service, and climate change advisor to the regional forester, Wayne Owen 

has been thinking about a different aspect of the equation. 

Yes, he said, the Tongass has some bigcarbon stores (though, he added, it 
depends on where you're looking, as some areas are higher than others). 

"But that sort of belies the bigger question - how do our activities impact 
that carbon balance?" Owen said. 

How much, say, does making 40 million board feet of timber available affect 
the Tongass' carbon balance? How does it return? How can they help that 
process? 

"It's a complicated thingthatwe thinkabout a lot, often in the context of 
other objectives," Owen said. 

The Forest Service also has what it calls FIA, or Forest Inventory and 
Analysis, which aims to get better estimates of carbon in its forests through 
annual estimates. (Of Alaska's forests, as Of20l3, the Tongass had the 
highest carbon density and the Chugach had the lowest.) 

Overall, the Tongass appears to be growing, Burna said It's obvious that will 
happen in logged areas regrowing trees, but there's also growth in 
unmanaged areas, because retreating glaciers and isostatic rebound (land 
rising after being depressed by glaciers) make land available. (Isostatic 
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rebound is much more pronounced in northern Southeast Alaska) 

outside management areas, in logged areas like Prince ofwales Island, the 
growth and decline due to avalanches, b1owdown, and other events, for 

example, appear to be evenly matched, Burna said. 0 
we're girJd tlurtJoumrlffsm IIIIZttU'S royou/ 

"In general, " Burna said, "the forest is growing quite a bit." Gllt1lllllllllltecl dlcltal_ foI: JIIIt "c. 

He estimates that measurement, which takes into account only tre REC~TER 0 
soil, at "not quite a teragram a year." A teragram is around 1.1 IT'mOP tons ' ....... ' ...... IIL 

To put that in perspective, an adult humpback whale weighs between 25 and 

40 tons. 

"That's a pretty significant carbon sinkfor the country. It's an appreciable 

component of our automotive emissions," Burna said. "It could be a pretty 

significant part of a national carbon strategy if we want it to be. " 

The business of carbon 

Where that strategy comes into play is where things get economically 

interesting. 

"Carbon markets in other parts of the world are coming to A1aska and 

looking at the great carbon stores we have here, and finding ways to protect 
those carbon stores as mitigation for carbon expenditures," Owen said 

Federal lands can't participate directly in carbon markets, but can 

contribute in other ways, he said 

At least one company in California, for example, is currently talking with 

the Forest Service about using lands in the Chugach to mitigate its carbon 

emissions. Some possibilities are buying it and giving it to the state, or 

keeping things like coal in the ground, or setting lands aside with an 

easement, or bringing non-federal lands into federal ownership. other 

companies might sponsor renewable energy projects in rural communities 

as an offset. (Owen declined to elaborate on an ongoing talk in the Chugach 

but said it's "a multi-million dollar deal" that l'would be great for 

everybody.") 

He doesn't 1mow of anyone currently talking about setting aside land in the 
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TOngasS, but added that "there's no reason why a company that wanted to 

do that couldn't purchase private land, or make a deal with a Native 

corporation like Sealaska to preserve some of their forest in perpetuity as 

carbon mitigation. II 
o 

Sealaska Corporation forester and manager of the corporalWl'~'''OlfHsm IIIIZttU'S to)'lllol/ 

of natural resources Brian Kleinhenz confirmed m ,on ,,",,oil t 
"looking at the forest carbon market, II but said he didn't currently REC~TER 0 
anything more to share. a..It' ___ ..... '" 

Future research 

Logging leads to a lower amount of stored carbon; the trees contain them. 
The key question, said O'Amore, is "how long does it take them to get back 

to the stock that was there?" 

It's the same question for a slightly more complicated version of that 

equation. As all but one of the glaciers on the Juneau lcefield retreat, soil 

gradually accumulates on exposed rock, and plants and trees begin to grow. 

"A key question is not as much if you 'Illose or if you'll gain, II 0' Amore said 

"It's howmuch." 

Another question: howwill climate change affect the world's forests, and 

their subsequent ability to absorb and store carbon? 

"That's where science plays a really important role - avoiding major 

pitfalls in tenns of what we take for granted," O'Amore said. "U's 

important to get good numbers, especially in this region. II 

O'Amore calls soil lithe great unifier;" it's also the least understood piece of 
the puzzle at the moment Unity is what the study of carbon in the 
ecosystem needs, "from the bedrock right up through the trees," with input 

from many different scientists, he said. He thinks they're close to that 

"It's fascinating and it's infinitely complE!I, II Owen said. "You and I go out 

in the forest, and it's lush and it's full of life, and it's huge - and that 

means something to us on a personal and maybe even a spiritual1evel­

and you can quantify that (landscape) in terms of the carbon that's stored 

there. The value of this resource on a global scale, not just personally and 



Dave D’Amore stands with exposed limestone rock, which shows signs of weathering, or erosion.
Weathering rock consumes atmospheric carbon dioxide and stores the byproducts of the weathering
reaction as organic carbon in the soil.
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Mark Nay with a soil respirometer, which measures the carbon dioxide flowing out of the soil into the
atmosphere. The “breathing” of the earth is the combined respiratory loss from plants and micro-
organisms.
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