The Ecological Importance of Old-Growth Forest on DNRC State Trust Lands

Old growth is an ecosystem state rather than an attribute of individual trees.  Wildlife and essential ecosystem processes are primarily dependent upon structural features rather than large trees.  The following distinctive structural features are essential to wildlife habitat, nutrient cycling, climate regulation, and water purification: large, live old-growth trees; large snags (standing dead trees); large logs on land, and large logs in streams (Franklin et al. 1981). The structure of old growth forests contributes to highly spatially heterogeneous habitats (Franklin et al. 1981).  In addition to particular structural features, the undisturbed nature and coevolution of ecosystem components is essential to the functionality of old growth. While many of the biologically important functions discussed below can be managed for singly in younger forests, their effectiveness will be diminished in the absence of synergy with other elements intrinsic to old growth forests.

Old growth ecosystem processes that provide clean air and water, nutrient production, and carbon sequestering would be immensely difficult and expensive to replace or restore.  Hence, even without the economic value of recreation, wildlife habitat, or existence value, the long term economic benefit to the trust may be maximized through protection of extensive old growth networks.  Old growth reserves may provide source populations of species and ecosystem services to augment deficiencies associated with management elsewhere on DNRC land.  

Habitat

The viability of over 80 wildlife species in the Columbia River Basin is intimately linked old growth (USDA 1996). Cavity nesting birds such as pileated woodpeckers and flammulated owls require large trees for breeding, feeding, and nesting; pine martens, fishers, and northern goshawks require old growth for resting, denning, and feeding; bat species require the structure of old growth bark for nesting; deer, elk, and caribou benefit from old growth’s lesser snow depths for traveling and foraging; amphibians and arthropods require the moisture of old growth forests; bull trout, westslope cutthroat trout and other salmonoids require the clean, cold, complex, and connected waters that old growth provides (Bunnell and Kremsater 1990; MacKinnon 1998).   Many species, such as grizzly bears, gray wolves, and lynx, require the habitat security associated with undisturbed old growth forests (Bader 2000, Noss and Cooperrider 1994).
Bunnell and Kremsater (1990) express three reasons for concern for species adapted to old-growth forests: “First, these successional stages are not created easily or quickly.  Second, the adaption to old growth often results from a rather inflexible requirement, such as large-diameter snags.  Third, species adapted to old growth usually show slower rates of reproduction than those adapted to younger successional stages; that is, they cannot recover quickly when their numbers are reduced”.

Abundant coarse woody debris on the floor of old growth forests reduces erosion and facilitates soil development, stores nutrients and water, provides a source of energy and nutrient flow, serves as seedbeds, and provides habitat for decomposers and heterotrophs (reviewed in Harmon and Hau 1991).  During the early stages of the gradual decomposition process, fungi actively transfer nutrients from coarse woody debris into the soil (Harmon and Hau 1991).  Old growth coarse woody debris has been observed to provide habitat for 178 vertebrates, 14 amphibians and reptiles, 115 birds, 49 mammals, and numerous bacteria, lichens, and arthropods (Maser et al. 1979).  Coarse woody debris within rivers flowing through old growth forests provides superb habitat for fish and other aquatic organisms (Franklin et al. 1981).

The 6,000 arthropod species that are estimated to exist, many endemically, in the old growth forests of the Pacific Northwest are critical to ecosystem dynamics as nutrient cyclers, herbivores, and food web members.  “This faunal diversity reflects the diversity of the environment and the arthropod complex provides a sensitive barometer of the conditions of the forest” (Attin 1993).

Nutrient Cycling

The high nutrient retention of old growth forests results in a nutrient rich ecosystem (Franklin and Spies 1991). Nitrogen fixing bacteria are abundant in old growth’s characteristic large woody debris (Franklin et al. 1981).

As realization of the potential for atmospheric carbon dioxide to compel global warming elevates, some have suggested that conversion of old growth to young forests that rapidly accumulate biomass can increase terrestrial carbon storage.  However, conversion of old growth forests to younger forests on a sixty year rotation reduces carbon storage annually by 305 to 370 Mg per hectare.  In the Pacific Northwest, forest conversion has released 1.5x109 Mg of carbon over the last century (Harmon, Ferrell, and Franklin 1990). 

Epiphytic lichens, rendered dependent on old growth forests by dispersal limitations, are integral ecosystem components as sources of food and habitat, nitrogen fixers and nutrient cyclers, and a substantial component of species diversity (Sillett et al. 2000; Brown and Dalton 2000).  More than 100 species of mosses and lichens function as epiphytes in old growth forests (Franklin et al. 1981).  The dry weight of mosses and lichens on a single-old growth tree ranges from 33 to 66 pounds (Pike et al. 1977).  Lichens fix 2.5 to 4.5 pounds per acre of Nitrogen in old growth forests (Franklin et al. 1981). 

Ecosystem Processes

Old growth forests are extremely productive ecosystems that fix and process large amounts of solar energy. Old growth forests maintain 40% more leaf surface area than young forest stands (Franklin and Waring 1980 in Franklin and Spies 1991).   Suggestions that old growth forest possess low productivity result from exclusive consideration of new wood production (Franklin and Spies 1991).

Old growth forests’ low losses of dissolved nutrients and particulate matter and low levels of erosion lend to high water quality (Franklin and Spies 1991).  Old growth forests also embody a reduced potential of erosive rain-on-snow events (Harr 1986).  The moist conditions and low flammability of large trees may reduce the flammability of old growth forests (Hann et al 1997).
The structure of old growth forests creates a temperature regulated and moist microclimate that is crucial to many forest inhabitants.  Fog drip from the foliage of old growth foliage contributes up to 30% of annual measurable precipitation (Harr 1982).   

Technical Review Team recommendations

Conservatively maintaining old growth in order to allow for ecosystem services and the retention of biodiversity makes both ecological and environmental sense:

Given the fact that old growth is believed to be in short supply relative to past centuries, those concerned with the ecological consequences of current and future management decisions will opt for the application of the “precautionary principle.” In such cases, decisions are made with the acceptance of potential error on the side of caution (Pfister et al. 2000).

Further, the technical team emphasizes the importance of considering the ecological functionality of the old growth network, particularly interior old growth and connecting linkages (Pfister et al. 2000).  
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