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Abstract.--Lowland hardwood forests have declined in

area since settlement, and precipitous decreases are

reported in some states. Suitable silvicultural options for

maintaining lowland hardwoods are selection and shelterwood

cutting, but clearcutting should be avoided because of soil

characteristics. The species-area concept may also be used

in acquisition and in management of lowland hardwoods.

Resource needs in the breeding or the non-breeding season

for birds in the lowland hardwoods are little known nor

investigated. Reco_mendations include preventing further

loss of these forests, maintaining a diversity of tree

species and stand ages by appropriate silvicultural option,

and research to determine bird resource needs particularly

during the non-breeding season.

INTRODUCTION states supportive of nongame wildlife.

Examples include legislation to protect

Nearly 50 years ago, AldoLeopold wrote endangered Or threatened species (including

"The public is (and the sportsman ought to at least 8 north central or northeast

be) just as interested in conserving non-game states), "nongame" stamps providing revenues

species, forests, fish and other wildlife as to support research and management of nongame

in conserving game." Me continued, "In the wildlife, and a constitutional amendment

long run lop-sided programs dealing with game passed in Missouri which provides one-eighth

only, songbirds only, forests only, or fish of one percent of general sales tax revenues

only, will fail because they cost too much, to game and nongame wildlife research and

use up too much energy in friction, and lack habitat management programs. Finally, as

sufficient volume of support" (Leopold 1930: Allen (1973:21) pointed out in the Report to

287). However, only recently has the the Cor_mittee on National American Wildlife

awareness and need for integrated management Policy, programs should "recognizethat all

for all wildlife received its due attention, peoples have a common concern for the

Legislation, including the Environmental survival of plants and animals still existing

Protection Policy Act of 1973, the Endangered on earth. We regard this as a feature of the

Species Act of 1973, Forest and Rangeland right-to-live concept already advanced. In a

Renewable Resource Planning Act of 1976, Land utilitarian sense, the preservation of

and Waters Resource Act of 1977 and other species leaves options open for generations

federal legislative or judicial acts point to to come, who may find unpredictable uses for

the recent increase in professional and many organisms."

public awareness of nongame wildlife.

Concurrent with the federal activity has been Among all terrestrial vertebrates, birds

the passage of legislation or regulations by have been particularly successful in

exploiting a wide array of aquatic and

terrestrial habitats (Dorst 1974). Of these,

lowland hardwoods, whether in tropical or

i/ Contribution from: U. S. Fish and temperate latitudes, are particularly

Wildlife service; Missouri Department of important (Ferguson et al. 1975, Pearson

Conservation; School of Forestry, Fisheries 1977, Johnson and Jones 1977, Dickson 1978

and Wildlife, University of Missouri; and and others). The high net productivity of

Wildlife Management Institute, cooperating, lowland forest trees are influenced by many

factors including light, temperature, and the

_2/ Assistant Unit Leader, Missouri high availability of soll moisture and

Cooperative Wildlife Research Unit, 112 nutrients (P_icklefs 1973, Whittaker 1975).

Stephens Hall, Columbia, Missouri 65211.
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These factors, particularly the availability structural damage from ice or debris, and

of nutrients and moisture, have in part shifts in soil texture and layering as the

contributed to the vast conversion of lowland result of flood activity (Lindsey et al.

hardwoods to agricultural crops (Graber and 1961, Johnson and Bell 1976, Huffman 1977).

Graber 1976, Korte and Fredrickson 1977, Of these, Eendinger (1971) described flood

Giulio 1978 and others). Additionally, stream frequency and duration as most important in

or river channelization for flood control by determining distribution of plant species on

the Army Corps of Engineers and the Soil a flood plain. The irregular horizontal and

Conservation Service and authorized under vertical distribution of the alluvial soils

Public Law 566 has reduced overall acreages and the dynamic nature of the ecotype

of lowland hardwoods. The Soil Conservation influence the relatively high plant species

Service (1975) has recently reported that diversity. Tesky and Hinckley (1978),

over 15,540 km of streams or rivers have been however, have pointed out that these micro-

affected, with an additional 18,440 km habitat characteristics lessen or preclude

scheduled for alteration for flood the opportunity to place lowland hardwoods in

pro_ec_lon. Additionally, applications have the ecoregions or macro-vegetatlon groupings

been filed for channel modification work suggested by the USDA (1949), Kuchler (1964),

involving approximately 91.4 million Braun (1972). _nd r_cently by Bailey (1978).

hectares with planning authorizations issued The characteristics influence a _ttern in

for approximately 51.8 million of these lowland hardwood forest succession which is

hectares, generally similar through most of the

northeast and north central states

Estlmates of presettlement (about 1650

_reas of lowland hardwoods are difficult to Forest successlon and composition

obtain, but unquestionably these acreages in reflect the interaction of a moisture-

several northeast and north central states nutrlent-soil gradient and the shade

have decreased slnce settlement _Table i). _olerance of the specles forming a

Examples of very serious losses include plant community (fig. 1). Early successional

Missourl, wherein about 4% of the stages are often characterized by species

presettlement southeastern lowland hardwoods innolerant of shade yeu reqlirlng a moist

remalns today, with only 5860 (0.6%) hectares soil for seed germination. On a flood plain,

of the orlginal 971,260 hectares in public "new ground" is regularly added through silt

ownership (Korte and Fredrickson 1977). In deposl_s. The new soils are often a diverse

Ohio less nhan 5% of an estimated original array of sand of different particle sizes and

80,338 hectares of lowland hardwood remalns soil of varying textures. Pioneer nree

(Gebhart pars. comm.). Unfortunately, specles, cottonwoods and willows, require a

estimates of losses of lowland hardwoods are moist mineral soil for seed germination.

not available for all s_ares, nor can the Because they often are prolific seed

overall impact of their loss for wildlife producers, they frequently develop into dense

ever be clearly determined. Howevex, s_udies stands, competitively eliminating other

by Bonnema (1972) in Minnesota, New (1972) specles Although tolerant to flooding

in Indiana, and Passordt and Dodge (1975) in (Table 2), neither species, particularly the

Vermont provide examples of the damaging willows tends to succeed itself due to their

effect of stream modification on wildlife shade intolerance. Thus, species more

including many nongame avlan specles. _olerant to shade and flooding including

maples fsilver and red), boxelder, sycamore,

Currently, there are about 14.3 million hackberry, ash [green, white, black), and

hectares of lowland hardwoods in the elms form a second stage in successlon. Late

northeast and north central states (Table i). stages of succession are formed by specles

Some recent increases in lowland hardwood intolerant no flooding but shade tolerant

acreages are evident in New York and Rhode including beech, basswood, sugar mapl%,

Island, where small farms, no longer yellow poplar, white oak in the northeast and

economically profitable, are reverting to north central states and in more southern

natural habitats states hickories, pecans, and several oaks.

The _ime required _o evolve to a stable or

climax stage for a mesic or lowland stand of

FOREST SUCCESSION AND MANAGEMENT shade-tolerant specles may exceed that for an

upland more xerlc stand (Peat and Louks 1977_,

Lowland forests contrast with upland an important consideration foz forest

forests in number of tree specles present management or modeling. However, soils

(generally more) and their often patchy supporting these late successional stands may

distribution (Solomon 1977). These be lost to erosion during floods. Thus, the

differences reflect the effects of periodic lowland hardwood ecotype is dynamic, with

flooding, floods of varying duration,
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Table l.--Estimated area of lowland hardwoods (elm-ash-cottonwood or maple-beech-birch) in north

central and _ortheast states

Current Percent change

Locality area (ha) during interval Source

Connecticut 290,290 Dickson and Bowers (1976)

Delaware 32,900 Ferguson and Mayer (1973)

Illinois 335,460 -25 to 28.6, 1962-1973 Graber and Graber (1976)

Indiana 510,600 Spencer (1969)

I°wa_i/ _ i 168,500 Ostrom (1974)

Kentucky _/ 926,830 Kingsley and Powell (1978)

Maine _2/ 693,650 Ferguson and Kingsley (1972)

Maryland 211,500 Powell and Bowers (1978)

Massachusetts 479,400 Peters and Bowers (1977)

Michigan 769,000 -20.8 presettlement to date Chase et al. (1970); W. B. Bottie

(pets. comm.)

Minnesota _/ 5i5,980 -5 to i0, 1968-1978 W. Hanson (pers. comm.)

Missouri 435,530 -25.5, 1959-1972 Spencer and Essex (1972)

New Hampshire 827,960 -9.5, 1948-1973 Kingsley (1975)

New Jersey 152,570 Ferguson and Mayer (1974)

New York 3,692,000 +19 to 30, 1950-1968 Ferguson and Mayer (1970)

Ohio 4,040 -95, presettlement to date E. J. Gebhart (pers. Comm.)

Pennsylvania 2,281,260 USDA (1975), J. D. Hassinger

(pers. comm.)

Rhode Island 1,200 +25, 1953-1972 D.C. Holt (pers. comm.)

Vermont 1,047,000 Kingsley (1977)

West Virginia 1,389,360 Barnard and Bowers (1977)

Wisconsin 468,600 -56.4 presettlement to 1968 M.E. Reinke (pers. comm.)

l/ Data for only con_nercial forest lauds.

2/ Data for elm-ash-red maple.

!/ Data for two Of four management units.

erosion altering late successional stages and tolerant or tolerant species composition

with early stages created by the same flood (T_bbs 1977). Although clearcutting creates

activity, overstory openings, the sand, silt, and clay

soils characteristic of floodplains are

vulnerable to invasion of grass, herbaceous,

FOREST MANAGEMENT pRACTICES or bushy species that may prevent

regeneration of desired tree species. On wet

Lowland hardwoods can be managed for sites where red maple, black ash, yellow

lumber, water, wildlife, recreation or any birch, and elm predominate, individual tree

combination of these. The raanagement goal(s), selection is used when tirmber harvest is the

species-site relationships, and stand objective (Tubbs 1977).

composition determine the approach to

regeneration (Dickson 1978). Suitable silvicultural options in the

northeastern states also are influenced by

Selection, sheltezwood, and clea_cutting site productivity, species composition, age

are employed (Table 2) in the north central distribntion, and management objectives

states on well-drained sites where sugar (USDA 1973). Trees harvested singly or in

maple-basswood or yellow birch dominate, groups meet recreational or esthetic goals.

Selection results in many aged stands and a Even-aged management, primarily clearcutting,

predominance of shade-tolerant species; results in a mixture of species and is used

whereas, shelterwood with removal of where light-demanding species are a

advanced regeneration leads to a moderately management objective (Leak and Wilson 1958).
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Figure l.--Relationship of avian guild and forest successzon zn the lowland

hardwoods in the northeast and north central states. Guild membership
is listed in Table 3.

Information on shelterwood cutting in the _errestrial vertebrates on archipelagos or

northeast is lacking and its use is therefore islands (Koopman 1958, MacArthur and Wilso_

limited (Filip and Leak 1973). Management 1967, Diamond 1969, Terborgh 1973, McNeil and

guidelines for lowland hardwoods in the Cody 1978, and others) have empirically

Appalachian oak area have recently been verified that the number of specles can be

reported in detail by Hooper (1978). predicted by area and, in some instances,

have discussed the area required for long-

Shade-intolerant specles, particularly term survival of populations. A number of

cottonwoods, but including sycamore and sw_e_ authors also have recently pointed out the

gum, are being managed through clearcutting usefulness of this concept in the design of

in Missouri and other southern states The wildlife or natural areas (Terborgh 1974,

impact of these monocultures on wildlife is Diamond 1975, May 1975, Slayter 1975, Wilson

not clearly known, although their value and Willis 1975, Miller and Harris 1977. and

appears less than that of natural diverse others). Additionally, a number of

stands of lowland hardwoods, investigators have provided evidence that

size of an inland forest fragment or "island"

can be used to predict the numbe_ of avlan

BIRD POPULATIONS _N THE BP_EDING SEASON species present (Moore and Hooper 1975,

Graber and Graber 1976 Galli e_ a_l. 1976,

Species-area Relationships Gavareski 1976, Howe and Jones 1977, Tilghman

1977) o Although this concept will be covered

Plant ecologists for many years have in detail elsewhere in these proceedings, two

asserted that habitat size is a s_gnificant land-use implications are important In

factor in determining numbers of plant considering avian use of lowland hardwoods.

species present (Gleason 1922, Cain and

Castor 1959, Preston 1960, Greg-Smith 1969, Figure 2 depicts a curvilinear

and others). Numerous studies of relationship between slze of a deciduous

52




