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Abstract

Composttional and structural characteristics of three forest types, tnc1ud—
ing‘aspen dominated, maple-birch dominated, and an intervening ecotone, were
studied before and after irradiation in northern Wisconsin. Preirradiation
findings are reported in papers by Murphy and Sharitz (1974) and Murphy, Sharjtz,';A
and Murphy (1974). o | |

Irradiation occurred during the summer df 1972. By the'eummer‘ot I9/d, the
density ofFViabJe tree seedlinge at 10 m trqn the radiation source was substan-
tially reduced in all three areas:relative to the”bréirradiation densities of
197}. Re~estah1ishment of treeseedlings has thus far been prevented by the
vigdrous development of ground vedetation at 10 m. At 20'm,;the density of
seedfings in the threeAareas increased during the period.between11971‘and 1973
in response to the part1a11y opened canopy The overa11tdensity of seed]ingé

of Popu]us tremuloides and Acer rubrum increased markedly in the three areas .

and P. tremu]o1des invaded some areas in wh1ch it had not been found pr1or to -
_1rrad1at1on By 1974 many of the seed11ngs at 20 m had reached the. sap11ng
size-class Viable trees greater than 2.5 cm dbh were eliminated at 10 m in
a]] three areas by June of 1974 and were reduced in. dens1ty at 20 m. .

Leaf litter product1on was reduced by up to’ 94% at 10 m and 64% at 20 m-

. during the per1od between_1971 and 1973 in the‘1rrad1ated areas. The reduction

. was greatest 1n the aspen area. Leaf litter reduction in the ecotone and maple-
rb1rch areas was, 1ess severe, averag1ng 56% at 10 m and’ 27% at 20 m. The rate
and compositional character1st1cs of success1on in the ecotone relative to aspen

and maple- birch forest types is presently under study
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Background

'~The 1nvestigations described herein and in the two apoended reprints were
begun in 1971 in- cooperat1on with the Radiebiology of Northern Forest Commun1t1es |
Project of the Institute of Forest Genetics at Rh1ne1ander W1scons1n ~ The scope
of the study remains as described in the original proposaI; The study'seékslto
' defermine the immediate and 1ongjterm effects of ionjaing radiation on the |
popu]ations of tree species'in an'ecotone, or'fransition:zone, Tinking aspen and
maple- b1rch forest types in the Enterprise Rad1at1on Forest near. Rh1ne1ander
Ecotones const1tute a spat1a11y s1gn1f1cant port1on of northern forests due to
Tumbering and assoo1ated disturbances which have tended to create a mosaic of |
ArelativeWy'distinct,successiona] forest types with abrupt boundaries.

: Permanent'transecte concentric to the radiation source were estab]ished
at 10;'20, 30; 40 and 50 m from the source in the preirradiaiion'study (see
Murphy and Sharftz,’f974, appended) and these same transect plots have been,osed .
. to document radiafion effects and the subsequent characteristics of succession
of tree species in the experimental areas.‘ Three control areas, ne]1¥removed.
from the radiation~area,,were ajso sampled.” The immediate effects of radiation
have now been documented but additionaT information wifT'be requfred to adequate]yr
"evaluate the character1st1cs of recovery, or succession, in the three areas. )
An evaluation of the rates and character1st1cs of recovery is essent1a1 for a
mean1ngfu1 assessment of the_overa]] impact of rad1at10n.A

 Oral presentations of pre1im1nary‘find1ngs were made af'tWo'conferences
4during 1973 (the Annual Meeting of the Michigan Academy o% Scierice and the Annual
Meeting o% the'American Institute of Biological Science) and at one conference

in,1975 (The Fourth‘National'Symposium on RadiOéco]ogy).




The total budget for: th1s prOJect has. been 1972—73,f$1725.00§,1973;74,
. $2135.00;-1974-75, $2360 00.

Preirradiation Studies

" The eollectiOnvand'ana]ysds of preirradiation data as describedhinithe
original propdsa1'has“been epmp1eted ‘The results of th1s work are summar1zed
_ in two papers that were pub11shed 1n the AEC -volume entitled The. Enterpr1se,
W1scon51n% Rad1at10n Forest (T10726113). Reprints of the two papers are appended
“to this report. The papers describe“the floristic (tree species) cdmposition
) of the seedling, sapling, -and canopy strata at 10, 20, 30, 40, -and 50 m-fron
the'radiation source prior to exposure.' Esttmates'df fqrest-structura]4features,
including tree species diversity, leaf area index, and{]eaf 1itter.productipn
for'tree species alpng a gradient of distanee'from the radiation source are also
presented in these papers. These data are intended to serve ‘as a base-11ne‘for
era]uating'radfation eftects and forest recovery. B | »

Postfrradiation Studies

~ Using the'permanent transects established in the_preirradiation study,
preliminary data concerning the response of the aspen,:ecotone,'and mapTefbirch
‘areas_to4irradiation were'co11ected during the summer andafa11pr 1972, 1973;
and 1974. - Additional data were .collected in June of 1975 and bne:additional

- samp]ingftrip is scheduled for the present contract .period. The co]]ection_and :

x aha]ysiS'of postirradiation data has'not therefore, been completed at this time.

. The following sect1ons rev1ew the data concerning changes 1n tree spec1es com-

<pos1t1on and changes in patterns of 1eaf 11tter product1on through June, 1975



Changes in the Tree Flora

.<:Figures 1-3 sth fhe yéar—to-yéar changes in density of bopu]ations of.
tree species, by s%ze class and distance from thé radiatibn source, in the aspen,'
ecotone, maple-birch, and control areas. Irradiation occurred during the growing
-SeasonAof'1972. fhe'data for 1972 were collected while irradiation was,stiT]
'occ9rring and mortality was notvfu11y:expressed at fhat'time;,_'
Average cumulativé~radiation doses, calcu1ated'from the data of Brad.

- Salmonson, are shown below.

Distance from radiation source Cumulative dose
10 m o ©'58.0 x 103 R
- 20 ' . 11.5 x 102 :
30 : 4.2 x 102
40 : , 2.4 x 10, -
- 1.4 x 10°

vSeed]ihgé. Figube 1 showé«anﬁual changes in fhe densjty_of treé seedlings (less
:than,30 cﬁ'in height) for the;peridd 1971-75. In some .cases, small root sprouts
. may have been categorized'éé seedlings. | o | |

l. 1In the aspen and_ecptone‘cohtron, the density of seedlings increased
slight]j ovér'the,years 1971-75 but in the maple-birch control the density de-
'clinéd_s1igh£1y. Apparently, some yeak—to-year vér{dthn in the density of
‘seedlings is "normal". In all instances, the average density was less than one |
seed]ing per'meter‘sqﬁare. | lA | |

In thé irradiated areas .there was little evidence of any radiation-induced

changes -in seedling densities by late September of 1972 while irradiation was
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- Figure 1. Density of tree seedlings in the aspen, ecotone,
maple-birch, and control forest areas. Distance from the
radiation source is indicated in meters (m); C represents
the control area. Irradiation (R) occurred in 1972.
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still occurring. At most sampling distances, even 10 m, overall seedling density
incfeased between 1971_and'1972, largely due to Acer rubrum. The exception'ie

: theiecotoﬁe at 10 m where eeed1iﬁg density declined from 2.3 to 1.3/m2vbetween
1971 and 1972. Most of this decline was. due to a 69% reduction'iﬁ the density

of Abies baTsamea. Even in the mép]e-bﬁrch‘area, where seedling densiiy-at.10 m

increased by 39% between-1971-and 1972, tﬁe,densityepf A. balsamea decreaeed by

' 46%. In the aSpee area'A: balsamea seed1ings:were partially shfe]ded"by rocké_
and‘Stump5~and actua]]y-increased in density by 29% between 1971 and 1972. A,
balsamea is the ehly séed]ing'species that strongly suggests a radiation effect
as early as September, 1972. ‘The:high radfosensitivityvof this“species and its
elimination by radiation at 10 m was.pfedicted (Murphy and Sharitz, 1974) based
on its large interphase chromoeome volume (Zavitkovski et al., 1974).

By June of 1973 the_effectéuoftirradiation at 10 m were’apparent in the
three‘fqrest~typesAdue to a marked decline in the density of‘seedlihgs-reTAtive
to 1972, Seedling density héd declined by 94% in the aspen area, 46% in the .
ecotone, and 90% fn fhe'map]e-birch area. These figures give the impression
that ecotone'seedlingipopU1ations were 1essﬂ1nf1uenced than those of the other
two areas. Actually, all except one of the seed]ihgs‘presenf in the ecotone at:

| 10 m 1611972 were eliminated by 1973 but sfx_new seed]jngs (possibly root spreufs)

of Populus tremuloides appeared in.1973, partially compensating for the 1972-73

decline in overall seedling density. Several A. rubrum seedlings éurvived from

1972 to 1973 at '10:m in each of the three areas, as did two Quercus rubra‘seed—
1ings in the map1e-bfrcﬁ.area. Such exceptional instances of survaa]vat 10 m
'appeared to be re]ated-to partial shielding by micro-relief ‘:'By Ju]& of 1974
seedling density:had'declined still further at ]O'm'in all thfee‘arede and, 1in

fact, only in the aspen arealwere there any viable seedlings, and- even there




only 2:.9% of the number present in T972. .By June of 1975 tree'seedltngs were

lstill abseht at 10 m in the ecotone wthe a very'sTight:increase in seedling
dehsity was observed in the‘aspen ahd mapTe-bireh.areas.

The appareht Tow hate of re-establishment offeeedTings'at 10 m cah be
| attribhted to the deveTopment of‘very dense and vigbrohs Qreund'vegetetioh 1n‘-A
this area, presumabTy 1h‘re$pthe to increased 1light under the opehed forest -
| canopy. The ground vegetat1on, composed of T1ght demandlng shrubs and herbs,
completely covers the inner irradiated area.

At 20 m the effects of“1rrad1at1on on seedTTng densities were much less
'AprohOUnced than at 10 m. In the aspen area, seed11ng dens1ty at 20 m peaked

in’]972'due largely to A. rubrum and Prunus serotina. In the ecotone and

maple-birch areas the density of'seedlings at 20 m peaked 1in 1973 because of

" the‘estabTishment of P. tremuloides, even though most other seed]ing bopuTetions'
declined. The reason for these peaks in. 1972 and 1973, foTTowed by sharp de—
‘cTines; seems clear. The peaks are associated with a th1nn1ng of the forest
eanopy at'20vm and the prox1m1ty of the re]at1ve1y undwstrubed forest seed

- source. Figures 4- 6 (to be discussed later in this report) .show leaf . T1tter
‘product1on over the 1971-74 per1od and indicate that fo]1age proudction dropped
markedly in 1972 in the aspen area at 20 m whereas 1n'the ecotone and maple- '
birchAareas a marked decline occhrred one year later in 1973. The coneequent' Y
inereaee;in_Tight benetratioh'at 20 m, while not enough'tonstimulate the
deye]hpment'of successional vegetatiqn to the extent observed at 10 m, was
sufficient to stihuTate the deveTopmeht of more shade—to]erant P. tremuloides
;seedTings and root sprouts The decT1ne in dens1ty of tree seedlings that

foTTowed the peaks in the ‘ecotone and maple-birch areas was not due to morta]1ty,

but-rather to the rap1d growth of the E, tremuloides seedlings wh1ch put them




into the'sapling size class (30-100 cm 1in height) by 1974 - In the aspen area,
seed1ings of A,'fggfgm_and,g_ serot1na were part1a11y replaced in 1973 by
seedlings of P. tremuloides which grew into the‘sap]ing category by 1974.

Figure 1 indicates thatlet-30Am-and beyono there,is no,evidence of a raoia-‘

_tion effect -on the density of tree seediings. A possible exception is the elimina-

tion by 1973 oflseed]ings of A. balsamea (original density, 1.3/m2) at-30.m in
'-'the éspen~area.- The shahp increase (130%) in seed11ng density between 1971

and 1973 at 40 and 50 m in the aspen area can be attributed to an increase in

abundance of A}lruthm; Acer'sacohakum, and E; themoloides_but the reason for
"the‘increase»in population densities is not known.

» ~Summarizing the seedling data, at 10-m‘£ree seed]jng density was substantially
reduced (46 to 94%) by 1973 in all three aheas. While the seedlings were orobab]y
dead.by the endlof the 1972 growinghseason,’the reductions 1nfpopu1ation densities. ’
: Were'not apparent onti1 the-sommer of 1973. Competftion from ground vegetation

lthat:developed.under the opened canopy subsequent to ifradietion hasthus far

. prevented re-establishment of tree seedlings at 10 m; At 20 m, nhile most
seedling popu]ations Wereired0ced, the establishment and growth of E,-tremu]oides~_'
was stimulated duento the thinned, but‘not'entirely ooened; fonest canopylre; '
sulting in a'greaf fncreased in the number of saplings by 1974 fn ail three aheas.
Efﬁtremu1oides appeans'to be thevmost successful free co]oniier in all three areas
at 20 m, Prior.to 1973; E:'tremo1oides}was absent from all transects,in the
map]e-birch area but-byl1973lit had. estab]ished'in every transect, most densely
'ét 20 m. There was no evidence of radiation- 1nduced changes in seed11ng densities
at sampling d1stances beyond 20 m. v ‘
Sag]1ngs[ Figure 2 shows annua] changes in the dens1ty of tree sap11ngs(30 100

" ¢m in height) for the period 1971-75.
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Figure 2. Density of tree saplings in the aspen, écOtone, maple-birch, and
1control forest areas. Distance from the radiation source is indicated in
meters (m); C represents‘the control area. Irradiation occurred in 1972.



~ -The density ofhsap]ings decreased frdm 4/10 mzlin,the‘aspen area and 3/10

) m? in the maple-birch area, in 1972, to zero in both -areas in 1973, in the
ecotone there were no sap11ngs at 10 m prior to 1rrad1at1on "Many of the
' saplings present in subsequent years at 10 m were rap1d1y grow1ng sprouts

As previously discussed,.the density of saplings at 20 m rose sharp]y éh
all three areas after 1973, reflecting the-thinned canopy and accelerated growth
'of seedlings. The rise in sapling densities is matched by a fall in seedling
Adens1t1es represent1ng change in size “class.

An increase in sapling density was not limited to the 20 m transect. At
30, 40 and'SO m, sapling densdty'jncreased in all three areasgbver the 1971-75

pericd as’'it did in the ecotone and map]e-birch control areas. The species:

- primarily respons1b1e for the increase were P tremu1o1des, A. saccharum, and

A} rubrum. The reason for these 1ncreases in areas where the canopy was not

~generally th1nned by radiation is not apparent. In most cases the increases

1n.sap11ng density were not as great as at 20 m.l_

~Trees. Figuhe 3;Shows annual changes in the density of trees (mone.than 2.5 cm,

dbh) for the period 1971-75. | | | |
The‘density of viable trees at 10 m.was strongly affected by:radiatton'in

' a]l,three areas, A1l trees in the aspen'and map1e—birch areas were dead by )

1974.' The:one‘tree in the ‘ecotone at 10 m, an A. ba1samea, was dead by September

~of 10972. o - |

The data suggest a 1ess pronounced decline in the number of v1ab1e trees

at 20 m between 1972 and 1975 1n all three areas,: 71%, 59%, and 40% for the

.aspen, ecotone,'and maple-birch areas, respect1ve1y ‘A. saccharum, A. rubrum,

and P tremu101des were the most abundant trees in the samp11ng plots at 20 m

pr1or to 1rrad1at1on 0f these, the most radioresistant speC1es was A, saccharum,
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R - Figure 3. Density of trees (more than 2.5“cm dbh) in the aspen,
' ‘ecotone, maple-birch, and control forest areas. '
the radiation source is indicated in meters (m); C represents

' the control area.

Irraiiation occurred in 1972.

Distance from



bthe density'of which uas_unchanged at'20 m from the radtatidn‘sdurce. The maple-
birch area had the highest relative density of this species. ' The densities of A.
rubrum and P. tremuloides, both havfngllarger interphase chromosome'volumes,than
| that of A. saccharum, declined in dens1ty after 1972. These species wehe-more
abundant in the aspen and ecotone areas. |

At sampling d1stances beyond 20 m, there is no ev1dence of a dec]1ne in tree
density assoicated with irradiation. The three control areas showed s]1ght de-
A 'c11nes in the density of trees, as did a number of more distant transects in
the 1rrad1ated area, but the declines are sma11 and can probab]y be attr1buted

to normal rates of morta11ty in the successional forest.

Leaf Litter PrOduction‘

One of the appended repr1nts (Murphy, Shartiz and Muhphy, 1974) reports on
pre1rrad1at1on rates of 1eaf 11tter production in -the exper1menta1 areas and,
more spec1f1ca]1y, the contribution by individual tree species. to total leaf
1jtter production. Leaf litter samples were collected in 1ate'0ctdber or early
November each year as described in the appended rephint. we.foundla direct. re-

lation between the relative basa1_area for a given speciesAand its relative leaf

“Jitter production (biomass basis). We also found that it was possible to estimate

forest d1ver51ty patterns by determ1n1ng the d1vers1ty of 1eaves produced 'We‘
thérefore intend to utilize. data on -leaf 11tter co]]ected subsequent to 1rrad1a—
tion to est1mate and interpret changes in the cpmpos1t1on of the forest canopy
Cas well as‘changes in lTeaf area index. The data for 1nd1v1dua1 tree species are

Acurhent]y'being anaTyzed. The data for 1975 have not'yet been col]ected. Changes

in total leaf -litter production in response to irradiation are summarized in

~ Figures 4-6.




Asgen.areéf Figure 4 shows annual leaf litter production at each sémp]ing

distance in the aspen area over the period 1971-74. Noté that even in the

cohtrb] area, leaf litter production fluctuates from year-to-year. For example,
it increased by 36% between 1973 and 1974. "We must, therefore. assume that some

- year-to-year variation in foliage production is to be expectedﬁ

“At 10 m in the irradiated aspen area, leaf litter production fe]} by 94%

‘between 1971 and 1973, one year following irradiation. 1In 1974, Teaf Titter

.production increased sifoold'buf was still only 41% of the‘preirradiation

level.. In 1971, the major leaf litter component at 10 m was P. tremuloides,

accounting for 40% Qf’toté] leaf litter by'Weight, but.in 1974 P. tremuloides

produced,only 12% of the total and Rubus sp. produced 69% of the total leaf

Titter. Rubus Sp. is a shrub that has'responded vigordué]y t0'the open condi-
t1on w1th1n the 10 m area; its leaf litter was not even present in samples
prior to 1974, o

At 20 m, the large decrease (44%) in total leaf litter production between

. 1971 and 1972 was due primarily to-a 43% decrease in the product1on of -P.

tremuloides leaf litter and a 55% decrease-in the production of Q. rubra Teaf

litter. Other species also decreased in production of 1eaf‘1itter'and,-in fact,

P. tremuloides and Q. rubra contributed about.the same proportion of the total

1eaf litter in‘1972'as they did in 1971. The overall decrease between ]971 and

1972 was probably not ent1re1y due. to rradiation because at 10 m. the- effects of
1rrad1at1on on leaf 11tter production was not apparent until ]973
. Between 1972 and 1973 1eaf‘]1tter productjon at 20 m dec11ned another 32%,

putting it 62% below theA197T preirradiation level. This decline was primarily .

due to a drop of 90% in leaf litter product1on by Q rubra and 55% by P.

tremu1o1des, re]at1ve to 1972
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Figure 4. Annual leaf litter production (air-dry wt.) in the
aspen forest type. Distance from the radiation source is =

_indicated in meters (m); C represents .the control. Irradiation
(R) occurred in 1972. : , S
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In 1974, leaf 1ittér production at 20 m increased by 15%, largely due to

“increased litter production by Q. rubra, P. tremuloides and CoryTus cornuta

(beaked hazel). Leaf litter production By C. cornuta has been increasing at
 20 m each year from 1971 through 1974;

_‘whi1e strong year-to-year variations‘occUrred, there'is no clear evidence
of a radiation-induced change in leaf litter production at sampling dfstances
‘beyond 20 m (Figure 4). | | | | |
Ecotone. Figufe45 shows annual leaf litter prOductioh at each sampiing distancé
11ﬁ the e¢otone over the period ]971-74.V As in the aspen control area, the eco-
tohe'controllshows strong fluctuations fn year-to-year fo]iége broduction.

Between 1973 and 1974 leaf litter production increased by 85% in:the control,

f1akgefy due to inckeased litter production by P. tremuloides, B;.grandidéntata,
- and Q. [gégg._ | ‘ | | | |
At']O’m-in the irfadiated,area, leaf Titter production increased betweenb

1971 and 1972 but then declined by 74% between 1972 and 1973, apparently in

response to irradiation. A1l tree specieé showed.reduced leaf Titter produCQ .
'tion.‘ Most woody species af 10 m showed Tittle or no increase in leaf litter
prbduction between 1973 and 1974 but the sudden appéarance_of Bg§g§_sp; in tHe
Titter, accounting for up to 60% of the total leaf litter weight, increased .
overall leaf ljtter'weighf by 26% beiween 1973 and 1974.

| Af 20 m,A1eéf litter productioh declined by 33% between 1972 and 1973, }

1afgé1yidue to a reduction in P. trehuioides and Betula papyfifera litter.
BetWeen 1973 and 1974 leaf 1ftter production-dropped by another 6%,»pr1mar11y 
becadse‘of the virtual disappearanceiof 1eavés of-g, papyrifera which had
cqmprised'25 to 30% of total Teaf litter weight:brior to 1974.

Again, there is no clear evidence of a decline in Teaf litter production,
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due'to irradiation, at sampling distances beyond 20 m. There are, however,
.strong year-to-year fluctuations at all sampling distances,. including, as
upreviqusly discussed, the éontro1 area. Note that at most sampling distancés
in,thé.irradiated.érea, and- in the control area, leaf litter production declined
al least s]fght]y betwéen 1972 and 1973. This is apparent in the other forest
Afypes‘aS'we11 and suggests there may have beenAﬁetefologic factors acting in
combination with irradiation to Feduce fo]iagelproduction ét»10 and 20 h.
Maple-birch. Figure 6 shéws anhﬁal leaf litter produétion at each sampling -
distance ‘in the'mapie—birch area over the period 1971-74. As in the othef
forest areas, leaf litter broduction varies from year-to-year.in the control :
afea-as well as in the irradiated afeas at all distances from the radiation .
source. ‘ ’ o N |

At 10 m, leaf litter production decreased by 68% betwsen 1972 and 1973.

Most of ‘the tree specfes present contributed to the decrease, particylarly A.

* rubrum, P. tremuloides, and B. papyrifera which declined by 99%, 63%, and 68%,
respectively. Interestingly, the amount of A, satcharum leaf 1itter in the
sémp]és did not‘dechne; This is prbbably due to the proximity of Tiving A.
- saccharum trees at 20 m, as discusséd earlier. A | |

}

The furtherfreductfon in leaf litter production at. 10.m between 1973 and

1974 was'dUe'mainly to the near elimination of leaf litter of Betula papyrifera; .

this species contributed only 1.6 g / 0.25 m°

2

in 1974 whereas in 1972.it pro-
duced 50.6 g/O.252m . In 1974, Bg§g§_sp.,‘previous1y absent, compriséd'12% of
the leaf litter at 10 m. | | o

| At 20 m, leaf 1jtter produétion dec]ﬁned by 21% bétwegn 1972 and 1973, and

an additional 27% between 1973 and 1974. Most of the oyera]i reductioh'between

1972 ‘and 1974 was due to an 84%freduction in P. tremuloides and a 95% reduction '
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- Figure 6.. Annual leaf litter production (air-dry wt.) in the
‘maple-birch forest type. Distance from the radiation source
is indicated in meters (m); C represents the control.
Irradiation (R) occurred in 1972, '
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in B. papyrifera.
At 30 and 40 m, 1eaf litter broducfion varied re]atfvéiy Tittle bétween.
1971 and 1973 but fell by about. 40% between 1973 and 1974. In view of the
' fact thét Teaf']ittér production at 30 and 40 m in 1973, one year following
irradiation, was "normal” (relative to 1971) it seemé-un1ike1y that the decline
between 1973 .and 1974 at 30 aﬁd 40Am was caused by'ﬁrradiatioh;
- At 50‘m,:1eaf‘]ittér production'deélined.by 29% between 1971 and i973

and then in 1974 rose to within 18% of the 1971 preirradiation Tevel.




13

Summary
Combarison of Radiation Response in the .Three Forest Types

Except nhere they were protected by micro-relief treeoseed]ings at 10m
from the radiation.source‘were'ki11ed by irradiation in all three areas. A;
~ balsamea appeared to be the‘most radiosensitive species and was e]jminated even
at730 m in the aspen area. ‘In all. areas,'competition from successional ground
| vegetat1on prevented re-establishment of seed11ngs under the opened canopy at
10 m. " At 20 m, most seedling populations were about equa11y reduced in dens1ty.
in the three areas between 1972 and 1973 but the establishment of P. tremu101de§
inAall three areas caused peaks in.seedling densities subsequent to irradiation.
P. tremu]oides invaded plots in the ecotone and maple-birch areas where it had
not prev1ous1y been found and by 1974 had grown into the sapling size category
1n a11 three areas. This increase in popo1at1ons of P. tremu]o1des at 20 m is
~attributed to the th1nned_forest,canopyzat that distance from the radiation
-source. . | |
Tree morta]jty was 100% at 10 m in all threeAareas but'at,ZO‘m morta]tty
was-most'severe>inlthe'aspen area»(71%) and least severe in the maple-birch
area (40%)'- The‘ecotone showed an intermediate Teve] of mortality (59%) at
=20-m'A The reason for these d1fferences is that A saccharum was not ki]]ed at
20 m and th1s spec1es had the highest re]at1ve dens1ty in the maple b1rch area.
P tremuloides, however, was more rad1osens1t1ve and was most abundant in the
.aspen and ecotone areas. .
The aspen area showed the quickest and greatest reduction in product1on of
'. 1eaf litter in response to irradiation, 94% at 10 m and 62% at 20 m. At 30 m
the product1on of leaf litter in 1973 in the aspen area was actually 22% higher

than in 1971. The ecotone and maple= b1rch areas showed s1m11ar 1evels of




reduction in leaf lTitter prodoctton;.averagjng 56% afi]O m and 27% at 20m.
Since all trees at 10 m were. dead by 1974, it is asstmed that'some of the leaf
Titter, thatvnot contrihuted by Rubus sp. and other shrubs, was(b1own inifron.
'4the'1ess disturbed'forest | o ' | A

“In generaT based on ‘the data ana]yzed to date, it. appears that the aspen:
area was most changed, 1n1t1a11y, by irradiation, It showed the greatest loss
of mature trees and its canopy was, therefore, most drast1ca]1y opened -But P.
tremu1o1des, the dominant tree in the aspen area, 1s also the dom1nant success1on-'
'na1 tree spec1es in all three areas where 1rrad1at1on thinned the canopy. ~ This

species will 11ke1y, therefore, becomea more abundant component of ‘the ecotone

and'map1e-b1rch areas where radiation damage occurred whereas there seems to”beA
~no tendency for dominants from_the ecotone or maple-birch area-to:ﬁncrease their
g presence in the'aspen area. The aspen‘area'should therefore ‘most quickly
rega1n 1ts or1g1na1 appearance in the radiation damaged area In most respects
the ecotone shows properties, and responses to 1rrad1at10n, 1ntermed1ate to the

aspen and map1e birch areas.




Future Sampling.

As‘previoué]y indicated,.ohe addjtiona] sampling trip is-scheduted for,.
1975. We are jnterested in continuing observations on the influence of the
opened fbrest canopy on the rate ahd;tompositiona1 Charactefistics of succession,
especia]1y the interaction between ground végetation and tree seeq1ings._ We :
also wish to determine the rate at‘which-1eaf 11tter production andfleaf’aréa
: indek returns to original pre{rradiation levels. _wﬁthope to continue these’
obsefvafidns over a period.of‘severa1 years. The overall impact of the radiation
sfress wil]AobviousTy depend upon thé rate}at'which forest $uccessfon proceeds
in the damaged.aréas. Information on sucéession in'diéturbed-northern forest

‘types is virtually non-existant.
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