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EXECUTIVE SUMMARY

LOW-IntenSIty selectIve harvestIng systems, especIally those based on diameter bmIts are
often attractIve to foresters and conservatIOnIsts because they maIntaIn a hIgh degree of forest
cover whIle theoretIcally prOVIdIng a sustaInable flow of harvestable wood However, as
currently practIced, hIghly selectIve harvestIng reqUIres human IntrusIOn mto large areas of
undIsturbed forest, gradually resultIng In the drastIC reductIOn of the most hIghly-valued speCIes
and often neIther proVIdes condItIOns appropnate for regeneratIOn nor protects bIOlogIcal
dIverSIty Instead of evaluatIng the success or fmlure of harvests by theIr selectIVIty or loss of
canopy cover, It would be more appropnate to evaluate the success of harvestIng based on
measurable standards of sustaInablhty These standards may Include the quantIty and qualIty of
regeneratIOn produced and prOjectIOns of future economIC value that also predict the lIkelIhood
of areas stayIng In forest cover or beIng converted to non-forest uses
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SECTION I
INTRODUCTION

TropIcal forests contam more than half of the world's speCIes and play Important roles In
stabilIzmg meteorologIcal and nutnent cycles These same forests are also sources of hlghh
valued products and the lands that they occupy are often under heavy demand for alternatl\ e
uses In nearly all parts of the world, tropIcal forests are currently under mtense exploitatI~n

and/or development pressure WIth a net deforestatIOn rate currently exceedmg 150,000 km per
year (WhItmore 1997) In response to thIS problem, forest managers, ecologIsts, and
conservatIOmsts are strugglmg to proVIde answers to complex questIOns regardmg how to protect
forest bIOdIversIty and the cntlcal functIOns of these forests whIle mamtammg a sustamable and
finanCIally profitable flow of forest products for human use

To date, the strategIes most often employed to manage and protect natural tropIcal fOlests
m many tropIcal countnes mclude 1) Identlfymg and settmg aSIde areas (such as natIOnal pal ks
and ecologIcal reserves) where lIttle or no human explOItatIon or dIsturbance IS permItted and 2)

practIcmg "mmlmum Impact" loggmg, such as smgle-tree selectIOn or selectIve harvestmg often
accordmg to dIameter hmlts on forests lands used for commodIty productIOn

There IS lIttle argument that settmg aSIde a part of undIsturbed forestland IS Important for
the conservatIOn of tropIcal forests, although the amount and speCIfic areas necessary to be o;;et
aSIde IS often m dIspute (Frumhoff 1995) EcologIcal reserves can protect orgamsms sen~Itl\e to
human dIsturbance and serve as mdlcators of natural and human Impacts on ecosystems
However, some belIeve that It IS unlIkely that suffiCIent land WIll be set aSIde m reserves In order
to adequately protect bIOdIverSIty and mamtam a suffiCIent level of other ecologIcal serVlce~

such as carbon sequestratIOn (Johns 1985, Hanson et al 1991, Samson 1993 Frumhoff 1995)
Therefore It WIll be Important to depend upon lands managed for forest products to complement
the functIOns of bIologIcal reserves

Management of tropIcal forests for wood and other products has In\ olved a \\ Ide Iangc of
techmques mcludmg monoculture plantatIOns clearcuttmg followed by natural regeneratIon
agroforestry svstems and smgle tree selectIOn (Redhead and Hall 1992) HOVvevcr e\.cept tOl
forests m the process of converSIOn to other uses low-mtenslty selectIve loggIng IS the most
common harvestmg techmque employed ThIS technIque typIcally mvoh es harvestmg onh a
few hIghly valuable speCIes With selectIOn often based on some mmlmum diameter hmlt
(Buschbacher 1990) If loggmg IS to occur m an area selectIve loggmg IS often fa\ ored b\
foresters and consen atIOmsts because of ItS relatIvely low diStUl bance Impact where a largl
amount of forest overstory cover IS always mamtamed (Johns 1985 Frumhoff 1995 RICL t.l JI
1997)
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It IS Important to note that most silvicultunsts dIfferentIate between "selectIOn" and
"selectIve" srlvicultural systems In selectIOn systems, mdIvIdual trees are selected for harvestmg
WIth the mtentron of mamtal11mg sustamed yIeld over tIme, WhIch IS the goal of natural forest
management In contiast "selectIve" harvestmg mvolves cuttmg selected trees based on
economIC consideiatrons of stem SIze and/or qualIty WIthout respect to sustamed yIeld ThIs type
ofharvestmg IS also referred to as "hIgh-gradmg" and "creammg" (Redhead and Hall 1992) or
"lIqUIdatIOn 10ggmg" (DIckmson et al 1996)

In thIS artIcle, the lIterature regardmg the Impact of selectIve and selectIOn loggmg of
natural forests on sustamable wood supply and conservatIon of bIOlogIcal dIverSIty m the tropICS
IS reVIewed, WIth a focus on studIes conducted m the neotropics Although sustamabIhty goals
of selectIOn and selectIve harvestmg are qUIte dIfferent, both types of loggmg typIcally mvolve
the cleanng of mdividual trees"" Ithout extenSIve removal of canopy cover The purpose of thIS
artIcle, however, IS to pomt to real and potentIal problems WIth the nearly umlateral use of
selectIve loggmg m the neotlOpicS mcludmg frequent regeneratIOn faIlures, detenoratron of
stumpage value l11creased access to post-loggmg human dIsturbance, and other negatIve
ImplIcatIOns for sustal11abilIty that may eventually result m l11creased deforestatIOn due to
converSIOn to more short-term profitable non-forest uses ModIficatIOns of, and potentIal
alternatIves to cUlTently-used methods ofharvestmg are dIscussed
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SECTION II

SELECTIVE HARVESTING IMPLICATIONS FOR REGENERATION AND
SUSTAINED YIELD

In much of the neotropIcs, harvestll1g has been hIghly selectIve, focusll1g on the
extractIOn of a few mdividuais of the most valuable speCIes Most of thIS loggmg has taken the
form ofhIgh-gradmg wIthout attemptmg to mall1tam long-term sustamabIlIty of the harvested
speCIes The most common method IS to locate large ll1dIVIduals of hIghly valuable tree speCIes
such as mahogany (Swletema macrophylla), wIth tree finders who cut traIls to ll1dIVldual trees
WhICh are then cut and skIdded to the nearest 10ggll1g road Secondary damage from these
operatIOns such as mJUlY to surroundmg trees and erosIOn due to poorly mstalled loggmg roads
has been common (Uhl and VIeIra 1989, Johns et al 1996) Eventually, marketable trees of
valuable specIes are exhausted and loggers look for new less-valuable speCIes to harvest m the
area or move on to othel yet unlogged areas There are many cases where thIS system of
harvestmg may prove to be unsustamable due to creatIOn of condItIOns unfavorable for
regeneratIon and gi adual detenoratIOn of forest stumpage value because of hIgh-gradmg

A number of Important neotropical tree speCIes appear to have lIfe hlstones that are
mcompatible wIth selective haIvestmg These mclude valuable tImber speCIes lIke mahogany,
speCIes Important for WIldlIfe, and non-wood product speCIes Mahogany IS a late successIOnal
gap-phase speCIes that attams ItS most rapId growth wIth overhead sun and lateral shade (Lamb
1966) WhIle mtolerant of shade, seedlmgs can remam suppressed m the forest understory for
many years In Central Amenca the speCIes IS apparently adapted to large dIsturbances such as
fire and hUlTlcanes (Snook 1996) probably because mature trees of thIS speCIes survIve these
dIsturbances better than othel speCIes MmImum cuttmg dIameters are used throughout the range
of mahagony to regulate cuttmg but despIte theIr mherent appeal, they are not lIkely to be
sustamable because of faIlure of recruItment mto larger sIze classes (Snook 1996) The removal
of large seed trees lack of seedbed preparatIOn, and the faIlure of selectl\ e harvestmg to pro\ Ide
suffiCIently large gaps have apparently led to regeneratIOn faIlure

LIkeWIse m the Chllnanes forest of BolIVIa, GullIson et al (1996) studIed the selectI\ e
harvestmg of mahoganv which also resulted m relatIvely small gaps and lIttle soIl dIsturbance
Very lIttle Iegenelation \\as found except m areas WhICh were flooded or where there was
preVIOUS eroSIOn of high ten aces They concluded that WIth a proposed 30-year cuttmg cycle
even If the companies obeyed the current 80 cm dIameter lImIt set for the speCIes and left 10%
unharvested as seed tI ces harvestmg would stIll result m eventual elImmation of harvestable
mdividuals of the speues S1l1ce commercIal trees take an average of 105 \ ears to reach 80 cm
(GullIson and Hubbell 1992)
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In northern BelIze, Whitman et al (1997) found that dIsturbance was relatIvely low at a
sIte recently harvested for mahogany Canopy cover declmed by only 2% and compacted soils
covered only 38% of the area In additlOn,Just 48% of trees and 1 9% ofsaplmgs were
damaged for the whole area DespIte thIS low damage, however, they concluded that thIS
harvestmg was not lIkely to be sIlviculturally sustamable because dIsturbance was probably
msufficient to promote adequate mahogany regeneratIOn

Although mahogany IS a claSSIC case, a large number of other valuable tImber speCIes
appear to have SImIlar ecological reqUIrements as mahogany they need enlarged forest opemngs
often accompamed by fire or soIl scanficatIOn for seed1mg establIshment For example, m the
selectIvely-logged semI-dry forests of Lomeno, m eastern BolIVIa, most of valuable tImber
speCIes, mcludmg Amburana cearenS1S, Cedrelafisstlls, CentroloblUm mlClochaete,
Anadenanthera maClocarpa, and Machaenum scleroxylon, only appear to regenerate well m
more hIghly dIsturbed areas with hIgher lIght aVaIlabIlIty, such as on the borders ofloggmg roads
(Proyecto Bolfor, unpublIshed data) MeanwhIle, m neighbonng secondary forests, where
mdigenous peoples hlstoncally have cut large cleanngs m the forests and prepared crop SItes for
several years wIth the use of fire, abundant regeneratIOn of many of these same forest speCIes IS
typIcal (Proyecto Bolfor unpublIshed data) Indeed, tropical forests are resilIent to dIsturbances
on a much larger-scale than those produced by smgle treefalls, mcludmg shIftmg agnculture,
hUrrIcanes, fires and floodmg (Brown and Lugo 1990, AttiWIll 1994, Lugo 1995) RegeneratIOn
on more mtensively logged aleas IS often excellent (Budowski 1988, Fmegan 1992) For
example, even areas whIch have been completely cut and subsequently abandoned are now
regeneratmg mto secondary fOiests Although often less dIverse and aesthetIcally appealmg than
pnmary tropIcal forests secondary forests often contam valuable tImber speCIes and offer many
of the same ecological serVIces, mcludmg watershed protectIOn, carbon sequestratIOn, and habitat
for WIldlIfe (BudowskI 1988 Brown and Lugo 1990, Fmegan 1992) More mtensive use of
secondary forests may be a vIable optIOn for reducmg pressure on pnmary forests (Bawa and
SeIdler 1998)

In addItIOn to tImbel tIee speCIes fig trees (Fzcus), conSidered to be a k.eystone resource
for WIldlIfe m undlstUIbed fOiests (Leighton and Leighton 1983, Terborgh 1986, McKey 1989
Lambert and Marshall 1991 Telborgh 1992) are lIkely to be dependent upon more mtensive
disturbance for regeneIatIOn than that prOVided by smgle tree selectIOn Densities of many fig
speCIes mcrease m eaIly successIOnal forests whele lIght aVaIlabIlIty appears to enhance
regeneratIOn (MIlton et al 198:2 Gautler-HIOn and Michaloud 1989, McKey 1989) In a recent
study of fig denSitIes and regeneratIOn m eastelll lowland forests of Bol1\ Ia (Fredencksen et al
III reVIew), the highest rate oflegeneratlOn of four forest types was found on the most heaVily
harvested site and III locatIOns chat actenzed by high to moderate lIght a\ aIlabillty and recent soil
disturbance

Growmg III the Amazon fOlests of Peru BolIVIa, and BraZIl, the BrazIl nut tree
(Bel tholletw eYcelJu) IS much valued for ItS edible nuts and prOVides nearly the sole source of
lIvelIhood for many local populatIOns dunng the wet season (Mon 1992) Although there IS
eVIdence that Illdlgenous peoples were responsible for ItS current dIstrIbutIOn It IS clear from
several studIes that there IS a general lack of regeneratIOn of brazIl nut trees throughout ItS range
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(Man and Prance 1990 RIchards 1993, Boot and Gulhson 1995) Howe\ er, a study by Boot and
Gulhson (1995) IndIcated that regeneratIOn was more abundant m dIsturbed areas wIth hIgher
lIght aVaIlabIlIty Myers (1997) also found that regenera~onof BrazIl nut trees, especIally for
saplIngs, was proportIOnally much hIgher In gaps> 30 m Although not logged Itself It appears
that thIS specIes IS also dependent upon larger areas of dIsturbance for successful regeneratIon
and IS not lIkely to regenerate In forests subjected to selectIve loggIng

It IS hkely that a lack of regeneratIOn and the probable dIsappearance of valuable tImber
and non-tImber specIes m many naturally managed forest::> In the tropICS \\'111 not allow for the
practIce of low-mtensity selectIve harvestmg to contInue mdefimtely as the domInant type of
loggmg At some pomt, these forests WIll lIkely lose too much of theIr value and WIll be
converted to other non-forest uses In temperate forests, the long-term finanCIal profitabIlIty of
selectIve harvestIng wIth low dIameter lImIts (25-30 cm dbh) has been lo\\er than monocyclIc
systems (Dwyer and Kurtz 1991, Lu and BuongIOmo 1993) However It IS uncertaIn If these
results are applIcable to tropIcal forests where dIameter lImIts are currently much larger (40-70
cm dbh) MImmum dIameter-lImIt cuttmg IS lIkely to be less degradIng If dIameter lImIts are set
hIgh (Buschbacher 1990) However It IS arguable that any system whIch speCIfically selects
agamst the largest and best-formed mdividuais of the best specIes IS prone to loss of economIc
value through negatIve selectIOn

In spIte of thIS, dIameter-lImIt, selectIve loggmg systems are often used m developmg
countnes, such as IS the case m BolIVIa, m order to control for sustaInabIlItv of wood resource~

There are a number of reasons why these systems are attractIve to forest managers In the
neotropics MmImum dIameter lImIts are easIly understood by loggers as well as easd)
Implemented and enforced by forest managers Moreover, they are percel\ ed b) some as
prodUCIng a natural sustamed flow of wood, large trees are harvested as they come Into matunt)
leavmg more grOWIng space for smaller trees that WIll be harvested m the future In general
SIngle-tree selectIve systems, whether based on dIameter-lImIts or not are perceIved as emulatll1g
natural dIsturbances m tropIcal forests because selectIvely-harvested forests look more lIke
natural forests than most other types ofharvestmg The forest remall1S more or less domll1ated
by tree cover and trees felled by harvestmg create clearmgs and somewhat sllndar m sIze and
shape to those produced by natural treefalls The hIgh percentage of canopv CO\ er also protects
watersheds from eroSIon, espeCIally on steep slopes (Redhead and Hall 1992) From a vegetatIOn
management perspectIve, mInImIzmg the SIze of cleanngs IS Important to dIscourage the
prolIferatIOn of lIanas and other weeds that mIght prevent or delay tree regeneratIOn (Putz 1983
Lawton and Putz 1988, Buschbacher 1990, Webb 1997) Fmally, selectIOn han estmg IS
amenable to SItuatIOns m tropIcal countnes that focus on the supply of large-dIameter hlgh
qualIty sawtImber and where markets for small-dIameter matenal are non-c'\.lstent

DespIte these pOSItIve aspects there are many dIfficultIes mherent m lovv-mtenslty
selectIve loggmg systems, espeCIally for those based on dIameter lImIts The bIggest problem
WIth selectIve systems IS that they often degenerate Into 111gh-gradmg (SmIth 1986) TIm tdlIng
system demands a hIgh degree of skill to maIntaIn speCIes compOSItIOn and SIze class
dIstnbutlOns, espeCIally In the tropICS where lIght-demandIng and shade-tolerant trees are olten
mtermIxed (Redhead and Hall 1992) HIgh gradIng often results after succeSSIve rotatIOns of
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harvestmg the largest trees (based on dIameter-lImIts) of the best specIes In pure stands, hIgh
gradmg may Just elllmnate the best mdivIduals of one speCIes, but m specIes-dIverse stands, such
as tropIcal mOIst forests elImmatIOn of speCIes IS often the result (SmIth 1986) DIameter lImIt
harvestmg can also mcrease the possIbIlIty of elImmatmg seed sources for regeneratIOn (Putz
1993) Seedlmg densIty IS often correlated wIth the densIty oflarge-dIameter seed trees and
dlameter-l11mt harvestmg removes seed mput unless speCIal care IS taken to leave seed trees
(Plumptre 1995)

Other problems wIth selectIve harvestmg mclude mcreased costs and mCIdental damage
Because loggmg IS spread out over a WIde area, loggmg costs per m 3 harvested are mcreased over
SImIlar-scale operatIOns that are more area-mtensive (Redhead and Hall 1992) In addItIOn,
fellmg of matme tlees needs to be skIllfully applIed to aVOId damage to neighbOrIng mdivIduals
StudIes ofloggmg damage caused by selectIve harvestmg have varIed conSIderably For
example, Uhl and VIeIra (1989) found that although only 2% of harvestable trees were logged,
26% of the remammg trees were destroyed or damaged and sIgmficant other damage was caused
by skIddmg and loggmg road constructIOn However, WhItman et al (1997) found that
mahogany loggmg only dIrectly affected < 13% of a recently harvested area 10 BelIze It has also
been shown that loggmg m tiopical forests often mcreases theIr susceptIbIlIty to damagmg fires
due to mcreased fuel loads and mcreased human mcursIOn (Uhl and Buschbacher 1985 Uhl and
Kauffman 1990) ApplIcatIOn of reduced Impact loggmg methods WIll lIkely reduce the
mCIdence of secondarv har vestmg damage, mcludmg damage to regeneratIOn, m tropIcal forests
m the future (Fa"\. 1976 Hemllch 1995 Pmard and Putz 1996) However damage from selectIve
harvestmg IS unlIkely to be evei completely elImmated The questIOn then anses whether to
dIstrIbute thIS damage over large areas afforest, as 10 10w-mtenSIty selectIve or selectIOn
harvestmg, or to confine damage to smallel patches of more mtensIvely harvested forests
Studies ofbIOdivelslt" responses to harvestmg appear to mdicate that whIle loggmg IS not
necessanly mcompatible WIth conservatIon goals, mtrusIOn mto undIsturbed forests should be
lImIted whenever pOSSIble
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SECTION III
SELECTIVE HARVESTING IMPLICATIONS FOR BIODIVERSITY

StudIes of wildlIfe responses to logging have shown that a sIgnIficant number of wildlIfe
taxa or speCIes, especIally inSectIvorous bIrds (Johns 1985, ThIOllay 1992 Mason 1996) decrease
In abundance or dIsappear from forests folloWing harvesting Because there are some specIes
that are sensItIve to even minor dIsturbances, the optimal method of bIOdIverSity conservatIOn
would be to permIt no interventIOn In forests (Terborgh 1992, Bawa and SeIdler 1998) Indeed
some dIsturbance-sensItIve specIes are probably prone to any form of logging and theIr
conservatIOn wIll depend on the success of ecologIcal reserves and not on the intensIty of
logging However, for areas under natural forest management, deCIding how to carry out
harvesting should depend on pnontIes for the conservatIOn of locally Important speCIes Since
not all plant or anImal specIes reqUIre undIsturbed or mInImally dIsturbed habItats It IS necessary
to define what level of dIsturbance IS permIsSIble to retain specIes of management concern
Unfortunately very lIttle IS known about logging dIsturbance thresholds for most plant and
ammals speCIes

EVIdence eXIsts that harvesting may not always be inImICal to most bIodIversIty
conservatIOn goals (ReId 1992 Sayer et al 1995) In fact, abundance and dIverSIty of some
wildlIfe groups may actually Increase follOWing logging (Johns 1985, Fragaso 1991) Although
wildlIfe may flee areas dunng the actual penod of logging, thIS loss may only be temporary
provIded that there are areas nearby to serve as sources of recolomzatIOn (WIlcox 1980) Once
harvesting IS completed many speCIes of WIldlIfe Increase In harvested stands due to an Increase
In food avaIlabIht", Increases In structural dIversIty, and facIlItatIOn of movement through the
use of trails and roads that constructed dunng logging In addItIOn, Increased lIght In dIsturbed
areas may Increase the availabIlIty of prey, frUIt, or palatable fohage for many types of y."Ildhfe
(Johns 1988)

A much more senous threat to bIOdIversIty than penOdIC logging IS permanent forest
conversion that results In large-scale habItat elIminatIOn and forest fragmentatIOn (e g Johns
1985, Uhl and Buschbacher 1985, Buschbacher 1990, Terborgh 1992 Blerregaard et al 1992)
WildlIfe and other forest products, such as palm hearts tend to dIsappear onlY after access IS
gained Into forests by hunters and/or other extractors VIa logging roads LIkewIse habItat
becomes unsuItable for forest-oblIgate wIldlIfe not because of the mOSaiC oftemporarv forest
cleanngs created by logging but when forest sectIons become Isolated from one another b\ large
areas that are k.ept clear of forest for crop agnculture, cattle-ranching, and human settlements II
It IS true that bIOdIversIty IS most threatened by human intrusIOn that IS secondary to logging It
may be preferable to attempt to reduce the rate at WhICh new areas are logged by practICing more
Intense logging In areas currently being harvested
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SECTION IV
ALTERNATIVES TO SELECTIVE LOGGING

There are many alternatIves to low-mtensity selectIve loggmg, many of WhICh have
proven successful m piOVId111g abundant regeneratIOn One potentIal method of loggmg used 111
natural tropIcal f01 ests to mcrease regeneratIOn has been stnp clearcuttmg ThIS system has been
applIed e,<penmentally 111 BrazIl (PItt 1961) and Peru (Hartshorn 1989, Ocana-VIdal 1992) where
all trees are harvested m stnps from 20-50 m wIde Only a small fractIOn of the forest IS stnp cut
each year, allowmg the gaps to close The potentIal harvest cycle IS 30 years The clear-fellmg
m stnps allows f01 adequate lIght to mduce growth from advanced regeneratIOn and adjOInIng
uncut areas serve as sources of seed for addItIOnal recruItment of regeneratIOn However, stnp
cuttmg may sometImes promote prolIferatIOn of weeds (Putz 1993) and/or exceSSIve regeneratIOn
of speCIes WIth mmunal commerCial value at the e'<pense of commerCIal regeneratIOn Gorchov
et al (1993) found that stnp cuttmg m Peru led predommantly to the recruItment of Cecropza sp
and other low value pIOneers

Other altell1atIve harvestmg systems that may encourage regeneratIon and dimmish
speCIes degradatIon aIe seed tIee and shelterwood systems In these systems, a portIOn of the
canopy IS temporalIly Ietamed after harvest to proVIde addItIOnal seed to harvested areas whIle
provIdmg some shelter for speCIes mtermedlate m theIr tolerance to shade After advanced
regeneratIOn IS e~tablIshed, the remammg trees are harvested to proVIde addItIOnal lIght to
regeneratmg trees The Tnl1ldad Shelterwood System (Baur 1964) IS one example that has been
applIed WIth some success One problem WIth clearcuttmg and shelterwood systems IS that they
are often mefficient and wasteful of resources m areas where markets are only aVailable for a feVv
speCIes and where lImIted markets eXIst for small dIameter matenal However, whether utIlIzed
or not, It may be deSIrable to fell or otherwIse kIll some unmarketable speCIes to prevent them
from obtammg dommance m the future stand

Fmally selectIOn harvestmg can be Implemented m ways that result m larger openmgs
than smgle tree gaps GlOup selectIOn appears to have been underutIlIzed m the neotropics
partIcularly m areas vvhele malket lImItatIOns dIscourage the use of monocyclIc systems Group
selectIOn mav retam the benefits of selectIve harvestmg whIle provIdmg the mcreased lIght to the
forest floor and reduced root competItIOn needed to stImulate regeneratIOn Research IS needed
to test the feasibIlIt\ at glOUp selectIOn systems as well as what other SI1\ Icultural treatments
mIght be needed to pi event weed mfestatIOns 111 enlarged clearmgs
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SECTION V
CONCLUSIONS

Low-mtensity selectIve harvestmg and dIameter-hmit systems are often attractIve to
foresters and conservatIOmsts because they retam a high degree of forest cover While
appropnate under some cIrcumstances, these harvestmg systems should not be looked upon as
the only optIOn for natural forest management m the tropiCS As currently practIced, highly
selective harvestmg necesItates human mtrusIOn mto large areas of undisturbed forest, gradually
resultmg m the ehmmatIOn of the most highly-valued species, and often neither provIdes
condItIOns appropnate for regeneratIOn nor protects bIOlogIcal dIverSIty DespIte theIr apparent
low Impact, It may also make httle ecologIcal or economic sense to encourage the wIdespread
use of such systems If they compromise the future economic value of forests Instead of
evaluatmg the success or failure of harvests by theIr selectIVity, It would be more appropnate to
evaluate harvestmg based on measurable standards of sustamabIhty These standards may
mclude the quantIty and qualIty of regeneratIOn produced and prOjectIOns of future economIc
value that predIct the lIkelyhood of forests staymg m forest cover or bemg converted to non
forest uses

GIVen that uncontrolled selective loggmg causes extenSIve resIdual damage and leads to
the loss of dIsturbance-sensItIve plant and ammal speCies, It might be more ecologIcally
attractive to practIce more mtensive forestry on a smaller land base, thus preservmg more
undIsturbed forestland for use by wIldlIfe A ShIft away from land-extensl\ e selectIve harvestmg
wIll reduce forest access to poachers and settlers and may thereby mItigate damages to wIldlIfe
populatIOns on more mtenslveh harvested forestlands Under many CIrcumstances, economic
savmgs are also lIkely to be slgmficant because loggmg costs WIll decrease dramatically With
more land-mtensive harvestmg systems due to reductIOns m loggmg road constructIOn and
transportatIOn costs
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