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Abstract.--Aviam communities are discussed in relation to suc-

cession of the aspen-birch type. Management 6uidelines are given,
but more information on habitats of stenotopie species is required

if comprehensive management plans are to be formulated. Avian
management and pulpwood management are generally compatible in the

aspen-blrch type, but some expenditures may be necessary to
maximize bird species diversity.

INTRODUCTION pure stands of any one species. Pin cherry

_Prunus _ensylvanica) and red maple (Acer
The aspen-birch type is an extensive and _ are common associates. In the east-

economically important forest type. Its ern U.S. and Canada, 22 tree species are

importance to wildlife populations has been associated with trembling aspen, including
recognized for ruffed grouse (Cullion and balsam popular (Populus balsamifera), balsam
Svoboda 1972) and white-tailed deer (Byelich, fir (Abies balsamea)_ white spruce (Picea

Cook, and Blouch 1972), but little is known $1auca--_-_,bl_ce (P. mariana), and
about its potential for nongame species, several northern hardwo_ds_lls 1965).
The purpose of this paper is to describe

selected bird communities occupying various Beaked hazel (Corylus cornuta) and
successional stages of the aspen-birch type American hazel (_. americana--_ar----ecom/_onshrubs

and present guidelines for the management of in the eastern part of the rar_ge of this type.
these communities. Emphasis is placed on Other shrubs frequently associated with the

the aspen-birch type in the north central aspen-birch type are mountain maple (Acer

a_d northeastern forest regions, spioatum), speckled alder (Alnus_---_,
green alder _. crispa), rls---p_-rry_us

Pa_qe and DeGraaf (1975) described the idaeue), gooseberries (Rites spp.),
economic value derived from hum_1 enjoyment Willows (Salix spp.) (Folwells 1965, Martin

of nongame birds. They predicted an 1959).
incres_e in nonconsumptive recreation asso-

ciated with nongame wildlife. The need Three other types, the aspen, paper birch,

exists to develop nongame msnegement plans and gray birch-red maple types, are descrip-.
and to evaluate effects of the present tively or ecologically similar to the aspen-

management practices on nongame species, birch type. The aspen type consists of
trembling aspen, bigtooth aspen, and balsam

I would like to thank James R. Kitts poplar occurring singly, in combination with

for reviewing the manuscript and making many each other, or in combination with associates

helpful suggestions, pin cherry and paper birch. Balsam fir is
common in the understory (SAF 1954).

THE ASPS-BIRCH TYPE Paper birch occurs in pure stands or is
the predominant species in the paper birch

The Society of American Foresters (SAF type. Associates include trembling and big-

1954) define the aspen-birch type as stands tooth aspen, balsam fir, red spruce (Picea

in which trembling aspen (_ tremuloides), rubens), white spruce, white pine (Pinus
bigtooth aspen (P. _Tandidentata),_---_-_ strobus) yellow birch (Betula lutea,_d
paper birch (Bet_la pap,Twifera) predominate, others. The understorymay be coniferous or

The_ occur in various combinations or _n include tolerant hardwoods (SAF i954),

_/Research Assistant, Dept. Entomology, The gray birch-red maple type is not dom-
Fisheries _ Wildlife, Univ. Minn., St. Paul.

inated by aspen or paper birch, but is eeolog-
Contrib. Minn. Ag. Exp. Sta. Project 1783, ically and structurally similar to the pre-
St. Paul, MN 55108.



viously described types. A mixture of gray hardwood-conifer, and eastern deciduous

birch (Betula populifolia) and red maple pre- forests (Aldrich i963). Because of the ex-
dominate, with gray birch usually more numer- tent of the range (approximately it0 ° of
ous. Trembling aspen, bigtooth aspen, pin longitude and 30 ° of latitude) the climatic

cherry, yellow birch, and paper birch are conditions are quite variable. The type is
common associates (SAF 1954). generally found in areas of long, cold winters

with long periods of snow cover and summers

The four types ame combined and referred that are cool and short (Folwells 1965).

to as the aspen-birch type in the following
discussion except where: spesial re_e_enee %0: a The aspen-birch type is found prlmamily

particular type is necessary, on uplands of glacial till with a high but
moving water table (SAF i954). Trembling

The range of the aspen-birch type is aspen and paper birch develop best on well-

shown in Figare i. The range was determined drained sandy icarus but are found on all

by combining the range limits of the four but the wettest swamps and driest sands
major species: trembling aspen, paper birch, (Folwells 1965). The gray birch-red maple type

balsam popular, and bigtooth aspen. It in- bccupies sand plains as well as heavier-
eludes portions of the boreal, northez_ soiled uplands and wet stream margins.

Figure i.--The range of the aspen-blrch type in North America.



SdCCESSIONAL PATTENS aspen and birch commonly invade ab_idoned

fields along with white pine, which event-

The aspen-birch type is a relatively ually becomes dominant (Cline and Lockhard

short-live pioneer community. Both aspen and i925, Back i976).

paper birch have lightweight seeds2_/ which
allow long distance dispersal by wind. How-
ever, the seeds quickly lose their viability. TIMB_ MANAGEMENT PRACTICES

The seeds of aspen remain viable only two to
three weeks under optimum conditions (Moss The aspen and aspen-birch types account

i9_8) and paper birch seeds remain viable for approximately 35 percent or 17.9 million

for months if the proper moisture conditions acres of commercial Lake States forest_/.
are maintained (Joseph i929). A bare mineral Fifty-four percent of the merchantable hard-

soil is required because the seedling radicle woods in Canada are aspens (Maini 1972).
is very delicate end can not penetrate litter Aspen and birch together made up 49.2 per-

(Hutnik i9j4). Soil moisture conditions must cent of the total Lake States pulpwood pro-
remain high during the period of germination duotion from roundwood in i976 (Blyth and

and root development, as the seedlings Hahn i978). Paper birch also has value as

quickly succumb to desiccation, a veneer quality hardwood in northe_ New

England where it reaches its best develop-
Both species are also capable of vege- ment (Folwells 1965).

tahive reproduchion; root suckering by aspen
and stump sprouting by paper birch. The The silvics of aspen and birch dictate

degree of vegetative reproduction depends on that they should be managed in even-6_ed

a variety of Eachors of which age and vigor stands. C_earcutting to remove merchantable
of parent trees, predisturhance stocking, trees followed by elimination of residual

season of disturbexlce, and degree of canopy stems greater than i.5 inches (3.80]]]) d.h.h.

destruction are of major im_rtance, is the basic prescription (Graham, Harrison,
and Westell 1963, Ma_quis, Solomon, and

Two natural agents of destruction that Bjorkbom i969). The minimum size of the

were capable of providing suitable conditions cuts, to be economically attractive, is i0-

for both methods of reproduction in the 20 acres (4-8 ha) 3/. The size of the cut-
primeval forests were fire and wind (Cline ting, seedbed preparation, _d season of
and Spurr i942). Helnselman (1973) found cuttings_ be altered to favor birch over

that the composition and structure of the aspen (Marquis et al. 1969). Intermediate

preeettlement vegetation as well as the vege- cultural treatments such as cleaning and
ration mosaic on the landscape were largely thinning have been shown to increase growth

determined by fire for the Boundary Waters and yield of aspen (Schlaegel 1972, Hubbard
Canoe Area in northeastern Minnesota. The 1972) _u]d _per birch (Marquis etal. 1969).

aspen-birch type was par_ of 5he mosaic. However, economic feasibility requires that
Kittredge (19_8) found trembllng aspen and the stands have high site index values,

paper birch were two of several species with potential for veneer or saw quality trees,

light, windborn seeds or capable of repro- and are close to the mill (Hubbard 1972).
duction from underground p_cts that colon-
ized after fire. Prescribed burning following logging

has been shown to increase aspen sucker

The type which succeeds aspen-birch density (Perala i972) and create favorable

depends on the nature of the breakdown process, seedbed sonditions for paper birch and aspen.

tolera_lce and stocking level of assosiate Although g_und fires easily girdle thin-

species, and site conditions. Matin (i959) barked paper birch and allow the introduction
found that in Ontario balsam fir-white of wood l_3tting fungi to fire damaged aspen,

spruce succeed aspen-birch after 50-75 years, the fuel required for crown fires that
The spl_dce and fir are released from the result in regeneration of the type are not

undersbory as the aspen and birch _radually abundant. The shortage of f_el in aspen
die out. On xeric sites, northern red oak types prompted Castle and Engle (1972) to

(Quercus rubra) a_id bur oak (Q. macrocarp&) suggest that aspen-hardwood types could be
replsee the aspen-birch (Hansen and Kurmis used as fuel breaks in pine areas. The

1972). On rich, moist sites the beech-birch- conditions required for a high degree of
maple or maple-basswood type succeed the canopy kill in aspen-hardwood types would

pioneer type (Stewart and Aldrich i952,
Hansen and Kurmis 1972). In New _igland,

_/] .Lundgren, A.L. Economics of aspen

2/ There axe approximately 3 million management. A _per presented at the joint
aspen seeds per pound and i.5 million paper meeting of Great Lakes Deer Group and the

birch seeds per pound (Folwelle i965). Ruffed Grouse Workshop, Quadna Mr. Lodge,
Hill City, MN, Sept. 22, 1970.
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cause sever fires in other fuel types4_/, island of mature trees within the burne6 area
(Bergstedt and Niemi i974) and may not be

representative of the first development stage.

BIRD HABITAT ASSOCIATIONS
Of the 36 species recorded in the seed-

Breeding Birds ling-sapling stage, i8 species were recorded
in only one census. Twenty-four species hs/

Approximately i16 forest bird species maximum densities less than iO per i00 acres
breed in the central and eastern portion of (i_0ha). The bird species diversity (BSD)

the a_pen-birch type. The number of individ- index_/values were generally low, the

uals and species vary with several habitat highest being 2.50 for the i0-i5 year old

_ema_Leters such as habitat patchiness clearcut.
MacArthur, MacArthur, and Preer i962, Roth

1976), total foliage volume (Willson 1974), The dominant tree species of the six
vertical stratification (MacAzihur and census areas was aspen; paper birch was not

MacArthur 196i), canopy mixture of hardwoods a major component of any area. The greatest

and conifers (Hooper, Crawford, and Harlow stem density reported was 30,700 aspen suckers
i973), moisture gradient (Smith 1977), and per acre (76,000 per ha) on th_ 3-year old

successional stage (Johnston and Odum 1956, burn (Niemi 1974a). The stands ra_ged from 3
Shugart and James i973), feet (0.9 m) tall for the i-year old cut to

i0-15 feet (3r4.6 m) for the iO-15 year old

For comparative purposes in the following clearcut.
discussion of published literature, the stand

development of the aspen-birch ty_e has been
divided into three categories: i) seedling- Sapling-Pole Stage

sapling stage; 2) sapling-pole stage; 3) pole-
mature stage. Seventeen more bird species were recorded

in the sapling-pole stage than in the seedling-

sapling stage. Only the ovenbird (Seiurus

Seedling-Sapling Stage _) and red-eyed vireo (Vireoo
olivaceus) were recorded in all five censuses

The species and density of territorial _. Veerys (Hyloelchla fuseescens),
males reported in six censuses that represenz yellowthroats, and indigo buntings_P&sserina

the seedling-sapling sLage are glven in Table ¢[anea) h_d higher densities and were recorded
i. Three speeles, chestnut-sided warbler in more censuses in the second stage than in

(Dendroiea pens_Ivaniea), white-throated the first seage of levelopmenv. Three species
s_onotrichia albioollis), and mourning no_ recorded in the first stage but relatively

warbler (_hiladelphia), were present abundant in the second s_sge were the black-
in all slx censuses. The same three species capped chickadee (Paxus atricapillus), catbird

and the song sparrow (Melospiza melodia) had (Dumetella carolinensis), and goldfinch

the highest densities. The presence of house _i_robin (qh/rdis

wrens (Tl%oglod,_tesaedon) on two of the migratoriu-_ _ema_ned _bout the same density.
burned areas may have been due %o the avail- The white-throated sparrow, chestnut-slded

ability of cavities in the burned snags warbler, and song sparrow ha_ decreased

(Bergstedt and Niem_ 197_). _ high density densities while the mourning warbler was not
of least flycatchers (_pidonaX mimlmus) on recorded in any of the five s_pling-pole

only 9ne of the burned areas may have been s_age censuses.
due _o a difference in sn&g density. The 2-

year old burn with the high density of least the second-growth foresL in Vermont,

flycatchers had a _ree lensity of 900 per eensused two consecutive years by Breault and
acre (2,220 per ha), of which 90 percent were Farrar (i972) _md Farrar (1973), had the
burned snags (Bergstedt and Niemi 1974). The greaLes_ BSD value (3.29) and the greatest

3-year old burn had a snag density of 264 per number of specles recorded (36) of the sapling-
e_re (650 per ha) (Niemi i974a) and a low pole s_age. Approximately 50 percent of the

density of least flycatchers. Yellowthroa_s tree density was trembling aspen and paper

(geothl_pis trichas), blackburnian warblers birch and 33 percenL was white pine. It was
(Dendrolca fuso---_,and rose-breasted grosbeaks the only census area in which the wood thz_/sh
(_s'l--u_ovici_us) were found in an (Hylocichla mustelina) was relatively abundant.

4/ Sando, R. Burning aspen-hardwood stands. _/ The bird specles diversity index pro-
A paper presented at the joint meeting of vides a numerical basis for comparing avian
Great Lakes Deer Croup and the Ruffed Grouse comJ_unities. It incorporates both the number
Workshop, Quadna Mt. Lodge, Hill City, MN, of species _nd the abundance of each species

Sept. 22, 1970. present (MacArthur and MacArthur 1961).




