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WHAT IS BIODIVERSITY?

Biodiversity isaterm that has received widespread attention from
the general public, as well as from professional biologists and
foresters. Biodiversity, a shortened term for biological diversity,
refersto the varicty and variability of all living organisms, and the
ecosystems in which they occur. Those living organisms include
everything from one-celled organisms to trees and wildlife.
Desert savannahs, tropical rain forests, coastal beaches, alpine
mountaintops, and New England woodlands are just a few of the
many ecosystems that sustain living organisms and that are
included in the definition of biodiversity.

The issue has usually focused on the protection of endan-
gered species to ensure the maximum number of species in
existence. It is acmally a much larger issue which encompasses

~e full array of life, from the genetic variation within the
’population of one species, to the full richness of ecosystems on
Earth.

The Different Levels of Biodiversity
Biodiversity essentially involves several broad levels. The lowest
level is genetic diversity; the variety of genetic material withina
species or population. Species, and populations wiihin a given
species, that have small numbers of individuals potentially have
less genetic diversity. A smaller gene pool makes the specics
more vulnerable and less adaptable to environmental change and
stress. Thus, it is important to protect endangered or threatened
species and enhance their numbers to increase geneltic diversity
of that species.

The second level of biodiversity is specics diversity; the
variety of living organisms in a particular ecosystem or region.
All the hundreds of plant and animal species, as well as other less
visibleliving organisms within the forested hills of the Berkshires
arc an example of species diversity. Species diversity includes
changes in diversity from place to place within a forest and over
time within that forest.

The third level of biodiversity is ecosystem diversity; the
variety of species and ecological processes that occur in different
physical settings. Maintaining a variety of ecosystems provides

' ithe habitats necessary for conserving diverse species. The levels
f biodiversity are thus interconnected. Conservationists have
long fought for the protection of single species, especially verte-
brates, but now more attention is being paid to conserving the

habitat of which they are a part. Protection of wetlands, not just
in Massachuseits, but worldwide, is a strategy designed w0
preserve the biodiversity of ecosystems across the landscape of
the entire surface of the earth.

——— THREATS TO BIODIVERSITY
IN MASSACHUSETTS

From the northern hardwood forests of the Berkshires, to the
pitch pine-oak communities of Cape Cod, the Massachusetts
landscape includes a rich diversity of forested ecosystems. The
Commonwealth lies in a transition zone between coniferous
northem New England and the deciduous woodland of the mid-
Atlantic states and is home to species of both areas. We depend
on these ecosystems for the essentials of our lives including
water, useful products, viable wildlife populations, clean air, and
spiritual renewal,

The primary threat to biodiversity in Massachusetts is oss of
habitat. Our high population density, and the large part of the
landscape that isdeveloped for industrial and residential uses, has
led to a reduction in population for many species of wildlife and
plants, and has had a negative effect on biodiversity on the
genetic or species level. Sixty-two species of native plants and
animals have been extirpated in Massachuselts in the last 100
years, Two hundred and fificen species are presently listed as
endangered or threatened. An additional 142 species are consid-
ered of “special concem” by biologists. There are so many
specics of insects and other invertebrates, as well as algae, fungi,
and microorganisms and so little is known about them, that litde
information on their status is available. We doknow that they are
vital to healthy ecosystems.

Habitat has been lost in Massachusetts, and it has also
become fragmented, which creates another threat to biodiversity.
Intact forests under one ownership have been subdivided for
residential development, dividing previously unbroken tracts
with driveways, roads, houses, and sewer fines. Although the
forest may still appear to be intact, it has become more frag-
mented, and is no longer useful for maintaining many native
species of wildlife that need a larger range of unbroken forest.
They may visit or pass through, but not necessarily breed there,

Another threat to biodiversity in Massachusettsconcerns the
age of our forcsts. Some wildlife species need the food and cover
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provided by a young forest, other species are dependent on older
forests. The age of the forest cover in Massachusetts isessentially
uniform and is dominated by large trees, We are losing our
younger forests, and some of the wildlife species that are depen-
dent on them,

HOW FORESTRY AFFECTS
BIODIVERSITY

The growing concern over biodiversity has largely been prompted
by timber harvesting practices. Accelerating deforestation of
tropical rainforests due to clearcutting has received widespread
media attention. In the United States, concern over the northem
spotted owl and its dependence on old-growth forests has re-
sulted in the probable removal of 8 million federal acres from
timber harvesting in the Pacific Northwest. The public is increas-
ingly seeing forests as places that must be protected 1o ensure
biodiversity. How do our forestry practices affect biodiversity?

Managing the Forests for Habitat Diversity
The key ingredient to a diversity of wildlife and plant species is
a diversity of habitat types. For example, a greater diversity of
species will be found in an area composed of a forest which
borders a wetland. The wetland will contain species that are not
associated with forests and, in the case of animals, will provide
these species with the food and shelter that a forested area would
not contain. Additionally, a forest that has several forest types (a
class of forest defined by the composition of species present) or
sizes of trees will provide more diversity than an unbroken

* expanse of a uniformly older forest.

In order to enhance biodiversity, foresters and wildlife
biologists generally seck to diversify the number of species
within a parcel of land. In the forest, this can be done through
creating stands of different size-classes (the range of tree sizes
from seedling to sapling to mature trec). Or, the number of layers
within astand or unbroken forest {referred toas vertical diversity)
can be increased, which can also contribute to biodiversity.

Ventical diversity in the forestis affected by the site, age,and
past history of the stand. The Commonwealth has a rich variety
or diversity of tree species, but, as mentioned earlier, the age of
the forest cover is essentially uniform. Most of the forests in
Massachusetts were established afier the tum of the century and
consequently most are 80-100 years old. Recent statistics from
the U.S, Forest Service for Massachusetts demonstraie this (see
Figure 1). In the period between 1915-1928, roughly 80% of the
total forest area in Massachusetts contained trees that were either
seedling or sapling size. Only 5% of the forest area at that time
was occupied by large trees greater than 10 or 12 inches in
diameter. By 1985, the situation had reversed. Only 7% of the
forest was “young™ and dominated by seedlings and saplings, and
58% of the forest was dominated by large trees.

Some wildlife, such as cuckoos, towhees, and cardinals,
Tequire young, brushy growth such as forest edges or thickets, to
provide a valuable source of food and cover or protection from
predators. Others require fairly large stands of young forests.
These would include willow flycatcher, chestnut-sided warbler,
veeries, and the snowshoe hare. Some wildlife, such as the

pileated woodpecker, require older forests with large trees for
cavity nesting and dead woody materia} on the ground for a
source of food. Still others require a mix of habitats, depending
upon the season of the year, to meet their needs, The wild turkey,
for instance, needs open, low herbaceous cover in the spring
take newly-hatched young in search of insects. After that initiat
season, the wrkey is dependent upon mature forests, especially
those consisting primarily of oaks, for most of its necessities.
Red-tailed hawk also require a mix of habitats- trees for nesting
and roosting and open country for finding prey.

Foresiers can help 1o promote biodiversity in Massachusetts
by constantly striving for diversity of habitat types, and for
diversity within those habitats. But it is essential for foresters to
concentrate on promoting biodiversity on a landscape level. For
instance, it was mentioned earlicr that we are losing young forests
in the seedling-sapling stage (ofien referred to as “edge™). Instead
of randomly generating more young forest, foresters need to
consider the relative abundance of this seedling-sapling stage in
the greater landscape.

The retention of large, relatively undisturbed forests without
patches of seedling-sapling stands also needs to be considered. In
an area such as the Berkshires, with thousands of acres of
contiguous, unbroken forest that is 100 years old, biodiversity
would be enhanced by the establishment of openings (small
clearcuts) and the creation of scedling-sapling forests. However,
it would probably not benefit biodiversity in Massachusetts to
create openings in the middle of a 100 acre, 80 year-old forest in
Framingham, surrounded by fragmented, suburban forest. There
is already too much edge created in that area through develop-
ment. Forestry in the heavily populated arcas of Massachuset
should probably be more conservative, sclecting individual trees
to cut within a forest, and leaving as much unbroken forest as
possible.

Figure 1. Forest Size Class Distributions
Massachusetls
1915-1928, 1962 and 1985
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Another way to promote biodiversity inMassachusetts is through
the identification and protection of unique and rare habitats for

endangered, threatened, or rare plant and animal species. These

{-abitats may include forested wetlands, vernal pools, and blocks

) fisolated, mature forests potentially subject to fragmentation by
development. Massachusetts is home to some species that are
found only here (e.g. the Plymouth red-bellied turtle), and others
that are rare here, but common elsewhere within their natural
ranges throughout North America.

‘There are currently 215 species of plants and animals listed
as endangered or threatened by the Massachusetts Division of
Fisheries and Wildlife, Namra! Heritage and Endangered Spe-
cies Program (NHESP), NHESP is in charge of monitoring the
status of species and rating whether or not they should be listed
as either “of special concem”, threatened, or endangered. This
program is also responsible for the new Endangered Species Act,
signed into law in December 1990 ( MGL Chapter 131A). This
law takes two principal actions: prohibits the removal of any
plants or animals listed as rare or endangered, and protects
significant habitats of these species.

NHESP has monitored the status of endangered wedand
animal species habitat through the maintenance of a state-wide
Atlas of potential areas of wetland endangered species habitat.
Prior to any alterations 10 an area designated as being potentially
valuable to a rare or endangered population, an on-the-ground
verification is made of whether or not the area is actually used by
such a population. Before a timber harvest can be conducted in
rare species habitat (on both public and private land), personnel

m the Department of Environmental Management work with
PNHESP to determine necessary safegaurds o protect the popu-
lation.

Protection of vernal pools, however, may notbe sufficientat
thistime. Vernal pools are small, temporary bodies of freshwalter,
filled during the wet spring and autumn months, but completely
dry during the summer. Vernal pools provide a unique habitat for
many species of wildlife. In fact, some amphibian species are
totally reliant on vernal pools for breeding purposes. The diverse
types of invertebrates inhabiting these areas provide important
food for various species of birds, mammals, and reptiles, as well
as amphibians. Veral pools are difficult 1o identify, however,
and regulations currently in place only protect those located in
wedands. The vast majority of vernal pools are located in upland
areas and these are not protected. A series of seminars on
suggested guidelines for harvesting timber near vernal pools was
offered for timber harvesters during 1990. To ensure compliance
with these guidelines, they could be made into regulations.

— ENSURING BIODIVERSITY IN ——
MASSACHUSETTS: WHAT CAN WE DO?

On The State Level

Protect Larger Landscapes
e new Endangered Species Act will be very effective in
protecting populations of endangered species, and the unique,
rare habitats they depend on, but it does not attempi to protect

biodiversity at the landscape or ecosystem level. Since most
forestland in Massachusetis (84%) is owned by private individu-
als, wecould consider incentives that would inspire them to leave
their land in an unbroken, unfragmented, or undeveloped state.
The Massachusetts Forest Tax Law, Chapter 61, does provide a
tax incentive to forest landowniers who wish to retain forest land,
but only if they actively manage their land for wood products.
There is no incentive offered to landowners who may wish to
manage for wildlife, or biodiversity, or to leave their land in a
“wild” state. These are options for forest landowners in other
New England states. Currently, only 10% of Massachusetts
forest landowners are enrolled in Chapter 61. Legislators and the
Department of Environmental Management (who administers
the program) could undertake a critical review of this law to
determine why the program is so underenrolled. Perhaps if the
legislation were broadened 10 include other goals of forest
management, the program would be better utilized.

Sixteen percent of forestland in Massachusetts is publicly
owned. What have the agencies who manage this land done to
ensure biodiversity? The Department of Environmental Man-
agement, Division of Forests and Parks, is the largest single
landholder (public or private) in the Commonwealth, with 263,485
acres in 136 forests, parks, reservations, and beaches. DEM has
adopted a zoning classification in which two designations, the
Unique Resource Zone and the Environmental Protection Zone,
have been designed to protect biodiversity. In these areas
sivicultural practices, road and trail building operations, and
intensive recreational activitics are limited, The Metropolitan
District Commission (MDC) and the Division of Fisheries and
Wildlife (DFW) also own large acreages for watershed and
wildlife protection. MDC has “set aside” areas within their
waltersheds that are exempt from forest management and recre-
ation activities. DFW’s strategy is 1o purchase large acreages in
order to protect them from fragmentation. They have developed
a special fund, from their Land Stamp program, for the purchase
of habitat. More details will be given on that below.

Massachusetts Audobon Society has predicted that most of
Massachusetts will be as developed as the eastemn part of the state
by 2030. If this is true, an argument can be made for protecting
the small proportion of our overall landscape that is publicly
owned. Some environmentalists are suggesting that state agen-
cies consider adopting a “no” management or “light” manage-
ment policy on their lands. No management would imply the
elimination of tree harvesting and intensive recreational activity.
Light management would imply leaving large unbroken tracts as
unfragmented as possible, and cutting individual trees selec-
tively throughouta forest stand. Light recreational activity would
be allowed.

Cooperative Planning
The Massachusetts Audobon Society calls for the establishment
of an ecological planning council with a mandate from the
Executive Office of Environmental Affairs. This council would
include representatives from all the major landholding agencies,
conservation organizations, and private forest landowner organi-
zations in Massachusetts, and would develop a long-range eco-
logical protection plan for Massachusetts. The goal would be to
ensure adequate protection for rare species and maintenance of
optimal diversity of organisms and habitats statewide. The
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Council could do this by guiding future purchases/protection
strategies for forest lands, wildlife corridors, and community
types (groups of plants and animals that occur together naturally
and maintain complex interrelationships). This Council should

On The Individual Level

Check off for the NHESP on
the Massachusetts State Tax Form

coordinate with neighboring states, since ecosystems do not Taxpayers in Massachusetts can contribute to NHESP when they * )l

follow political boundaries. Pay taxes. Since this prolection program is largely dependent on
these monies, it is vitally important to contribute if you are
interested in rare and endangered species protection. This is one

On The Local Level way all citizens can help to ensure biodiversity on the genetic and

Conservation commissionsand local land conservation trusts can species level.

play aproactive role in facilitating the protection of forest land at Purchase a Land Stamp from

the local !evel. via the strategic application and promotion of the Division of Fisheries and Wildlife

conservation easements. Easements are a 100l that can be used to All Massachusetts citizens can purchase a hunting/fishing li-

prevent fragmentation of forest land. U.S. Forest Service statis- cense and in so doing also purchase the mandatory Land Stamp

tics indicate that almost 50% of private forest land in southen for an additional $5. People may also just contribute $5 to the

Ne:lfgg:lm s omeb’;a]pwﬂ;ﬁdy”r? ind]:,ll:u.ﬂ?s ;hkls Wildlands Fund, without buying a license. DFW uses the money

Ppasses on, the real estate value of the land will make ated i i

ﬁox‘:n ssible for heirs 10 retain the land in one parcel, due 1o genc from this new Smp Act to purchase habitat }hfongh-

'pos: R parcel, h out the Commonwealth. This program could generate millions of
pfohnblbvely !u;h inheritance laxcs.' Much of that acreage will dollars for land protection, and is a simple thing all citizens
llke_ly be subdivided, unless ownershipsare prot lecu’d by conser- interested in biodiversity could do to help protect forest €Cosys-
vation easements, or other forms of land protection. tems

Cooperative planning at the local level would also be help-
ful. Conservation commissions, conservation land trusts, town . ) 5
forest committees, and private, non-profit conservation organi- — Written by Christina M. Petersen and David B. Kittredge, Jr.
zations all need to work together in a community to ccordinate
land protection activities and a strategy for future acquisitions.
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