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I: " yearsofage; Tl;1e fourth site group contained the oldest stands; Iq. this group; there was a
, series ofpeaksin biomassevery thirty-years starting at 140 years of age: ,This result was r,

attributed to an: enhancement of early stocking levels bythe productivity ofthe 'sites.:
'. . . .-.- -,. -

-In.neither ofthe~e groups did 'total basal~ea dedineaft~~ 'the .peak of growth at 140
years. Opportunistic hardwoods occupied gaps in these stands, inthe east mainly sugar

, maple and-iti the west poplar. T,.htiinate1y, Carleton and Arnup believed that the remaining.
.pine", : :wouldlikely decline and be replacedby.liardwoods andshade-tolerant conifers .- "
such asbalsam fir and white spruce. II '

'.. ' , I. _ '.' , I ' • f

"

S~eciesRichnes~: )'lie relationship between stand age and species richnesswas analyzed:' ,
by the four site groups referred to above. Many analyses, of this relationship have been "

'made. Carleton 'arid Gordon (1992) formulated; a graphic summary.ofthree existing " "
theories,ofhow species.richness changes.duringthe.life-cycleof a standifrom Odum,, '

, 1969; Auclair and Gpff, 1971;andP,eet, 1978). Barnes (1989) considered that there ,
would.be little decline inspecies richness.afterforest disturbance, as'many shruband

. groundcover species were 'Clonal or perennial. .' , '
. . .. . , " :

I~ the find~gs ot-Carleton and Arn~p 0'993),'no smoothc~e representing' species~ , :'
diversity was achieved.despite alarge group'of samples and awide age range Within the '.

': : four site groups. The richness ofspecies ofnon-grass herbs (forbsjdid give evidence of a
, slight peak at a stand'age of about 140years;Spor¢-emittingplan~s(cr)rptograms)such.as

fungi and ferns also showed an upward trend after the age of 180 years-. Theauthors. '
. attributed: these two-changes to a more open forest canopy ~hich allowed more light to.
" reach the forest 'floor.jmd perhaps-to the fact that' conditions of the forest floor at: .• ,.'

advanced.standages provided morevariedJ~al'it~tfor these.plant types'than.had existed·,
previo~ly.. :·:',r·' ,l, ' .. ". '." " . " '. r'. ' '.: " " ' " ."

.... 'WO~dY Debris::. Th~ p;e~e~ce of'W~Ydebri~'reflects chan~e i~ fore~t ~~OduC~vity,o~e~'~j'
, ' time. The findings of Carleton andArnup (l993)inciicated a. peak in woody-debris ata '"

.stand age of 140 years, the same age at which apeak.in biomass was identified. ,A larger
, amount ofmaterialapparently drops to the forestfloor at that stage in 'the life of the stand

than in later stages. This phenomenon was noted particularly in the' 'two drier, 'less fertile , •
site groups (site groups 1 andz.Box 10). In the more productive sitegroups (site groups
3 and 4;Box 10);.there wasgreatervariability inthe data. Carleton andArnuptriedto "
distinguish old and young stands statistically, 'according to "necromass". ''Necro~ass'; is a

.. composite'of variables relating to dead woody material, including tree snags, the organic
, . soil layer anddowned material. The authors' found that sitetype hadagreater influence."

, .on necromass 'thail·~tandage. ,Site vari~bles! oftenrelated to moisture and nutrient,' , '"
, ,'gradients, exert a strong influence over thecharacter of the forest 'floor. The reasonsare

notclear, .but numerous mechanisms are-possible. Thepreserice.of'more moisture and, :
. nutrients could, for example, causefasterdecay..' '," .- "." . ",: " '
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,'. Studie's to date indicate .th,atold~ir9Wt,hfo~ests' undergo th~lt,grea~est'changes in.biomass; ," 1::": •

woody debris-and necromass;and in the diversity of certain types ofplant. species; atabout '\ .: .: ::'
", . '., . the age of 140years., 'On more prQductiyesite~,"estimates'of-biomass, for.example, did. ': .. ' . . "
, . ': ·..':.-not peak until approximately 200 years of age.. It appears thatsite.quality rather than' . ".'

. " stand age per se is the 'main factor in'determiningwhen these changes.occur and how , , .
.'.' quicklythey pr6gre~s.' :t ... ' , )~. .' ... ,. , . . .~. '

.. \ -, . " 'r ': . ",••

r

,- .~ .

. .',

,'" ',
",- - .....

, ~.'

, .
~ " - '.. .

WHAT PROGRESS' ItAS,BEEN 'MADE IN'UNDERSTANDING'.
OLD-GROwjH'PINE?' '.: .' ..... ,. ,.. ,,:'. 1,' " •

'- ,.t.'

. ,
" ,

"

, , .. ~ .

;. .'

i . • .:' , • _ ....' ~. . I.... : J ,_ .' '. • , _.). . •

. .' , ',' . ..' ,. t . -'," '. • .- •

: ·.TOth,e question.J'What is the present status ofold:-grQ'Yth forest?", an answer-can be-. ... ,.,'i ".>';

..' "'. given' in cubic 'metres of wood, plant speciesdiversitysquirrel.population levels.or.
· '. amount of woodpecker.habitat-Each.answer isvalid to the concernbehindthe question. .. " .

'. Careful ~CC~UI~tion'of i~f~~~o~'~~out:i6re~t'~,~s~ur:~sis'th~fI~tst~p.o~aJOn~rOad.'
to answering the .ecological aspects' of the question. 'Much' Infonhliti6ri hasalready been -'. .

, :c6Jlectedand is.widely available. A'geographic Url'ormation system (OJS) databasefor.
~whit~ and red pinestandsinthe GreatLakes-St.LawrenceForest Region h~sbeen.: " ", -, ' ','

'. , ", ,:.' compiled by the ForestLandscape EcologyProgram.at.the OntarioForestResearch
'; '. '.',. .:. r . ,_ ,"_ -'. ,) . " -' ,"

Institute., , . ' ,,'." ' . '" - .
.' , ..

J,

'.' ..

, " • I.. _ .

. :;rh~ Forest Landscape Ecology Prograril~'aldWin 'et al., 1~94)has also developed a.':, .-
.' . '., software package known as "GI.S-based~ing Systemfor Pine";or ~'GRASP,:',·~o map , ..

, .'answers to basic questions about the extent'and distribution of pine stands, .and also to' , .;"
.more-difficult questions aboutmanagementoptions. ~ The 'standirif9n'natiplipro~ded .' '. '.~ ; -.,' .

· : through the program includes~amountof interior, degree of isolation,di~t:Urbance:, . ,:"" .., ,
,., - remoteness, soils.and biophysiographic conditions, Thes~;att:ijbutes~ari,be.sele~ted by' .'

. .managers to,"rank" standsfor achosenpurpose. .The GRASP rilanualproVides-examplesofanalyses (or.tiIrtb6r.aliocation;~d'Wildlife man:ageriie~t. " '. ',.,,:. " . ",

. ',\' . The~~~i~l context '~f t~eecoI6~calqtieStio~',has';eceiv~nitich'attention ~r~c~~t'ye;ars:
~'" ",'followingthelead of.Our. Common Future (World Commission on 'Environment and .,,'

. 'Development 1,987)., A numberof OMNRreports have. struggled to set out a yi~ion or ,- . :'~ " '
" ~.. " "'~direction for resource management. Among these are thefollowingtitles: Direction 90's···· .,',

, . (OMNR 1991)aJ;ld Diversity: Forests.People-Communities (Ontario Forest Policy P~ileL:, ":.
, .1993)' Merriam of.Carleton Umvetsity0994).has~alsoproduced a us~fiil.strategyfot' ' ,"

· .dealing with some of'thelargerissues.. :; ,,: "" ~ ... ..... , .: :'.' .....
" ,-' ,. . . . ..

. \', :. ~

........ , ;'...

, "
......., ...

-.': ..
',.'.r..

. ..',

, ,

"/

.'....



" .
· \ ..

. , , ,,-,

'., , 26

.. :, ",. ~1 th~ 'erid Ofthe'~ay;'~~~ev~r"fuIfiimen~ ~f.~~~":~SiOn ~~~~ com~ thr~ugh '~oc'al '" /' . ," .: ,
.'/ ,': .. ,'nianageIiient planning.particularly-timber management.planning. Success at.the locallevel ..

.i : will depend in large.part· on an understandingof'the landscapecontext. ':.' .'. ",
.. .] -" ~: , . .. . ~ . . .'

• I· ~

, "

, '.
" ,

,',' "

..... .'.',.Ple~se contact. the Forest.LandscapeBcologyProgram office 'at the-Ontario Forest, '
',; ';. :Researcb. Instituteifyou have questions or would like copies or'ihiir program documents.

· 'Acla~~~l'e~~ehient~:' Tha~s t6·o~·~~vie~erS~:G.' R~'~~Y' 't;~ Bo~~'ing: D: ·Du~go,j ...' ..
Mcponnell,J.Middleton~K.ciark,·& D:'Euler. Thanks' to B-,'Nayior, D.Wels;h, a~d,G.

" Racey for providiilg:Unpublished information. 'R. Lusterio:'aridL. Chambers provided. , , ,,'
logistical support and Graphics. Susan Smith (WordAble) edited the final draft.
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