QAX FOREST BIRD COMMUNITIES

John R. Probstl/

Abstract.--0ak forests represent the largest forest type
in the United States. The density and diversity of avian
species in oak forests are dependent on habitat factors such
as vegetation structure and successional stage. Therefore,
they are greatly affected by management considerations such as
cutting, thinning, rotation age, stand size, and tree species
composition, The species number and population sizes of
breeding birds and winter birds are contrasted.

The Appalachian Oak and/or Oak-Hickory closed stands that expand and contract with
types form the largest forest type in the United  temporary climatic conditions and fire.
States, representing about 125 million acres.

Fastern hardweoods compose more than half the Qak Forest Acreages for Selected States
commerical timber land in the United States, {U.S. Department of Agriculture,
and the Oak and Oak-Pine types combined total Forest Service 1977}
about 147 million acrea, or 60 percent of the {millions of acres)
eastern commerclal forest. This acreage 1. Missouri 11.46
exceeds the total commercial timber ares of all 2. Virginia 10.33
western forest types combined (U.S. Department 3. Tennessee 9,71
of Agriculture, Forest Service 1977). Because 4. Kentucky 9,27
this forest type spans a wide range of altitudes, 5. Penngylvania 7.98
latitudes, and longitudes, a number of bird 6. West Virginia 7.50
" specles are asgsociated with it as breeding, 7. WNorth Carclina 6.36
migrant, or wintering birds. 1In the nesting 8, Ohio 3,00
_season; from 90 to 100 different bird speciles 9. Wisconsin 2.76
can be found in northeast or north-central ocak 10. Indlana 2,42
‘forests, clearcuts, and edges: The avifauna 11. TIllinois 2,26
o of southern Oak-Hickory and Oak-~Pine forests has 12, Michigan 2,12
- been covered by Evans (1978) > 13. Maryland 1,45
- S 14, Connecticut 1.39
DESCRIPTION AND EXTENT OF THE TYPE 15. New York 1,36
o 16. Minnesota - 1.33
_ The oak forests of the northeast and north~- 17, Massachusetts 1.26
_central United States are more. concentrated in - 18, Towa 1.25
_. the northern -Appalachian region, extending 19. New Jersey .81
. north to New York and southeagtern New England, - 20. New Hampshire .62
“.and weat to Ohio and the Cumberland Plateau. -. . 21, Maine .29
. 'Dak forests are common in. the Piadmont of the 22, " Vermont - . 11
. ‘Mid-Atlantic States, and the oak-hickory type . 23. Delaware . - : . .08
" forms a mosaie with other vegetation types in . ~ = . .

. muech of Ohio, Tndiana, Illinodias, and southerm . . The foat .common oak specles are northern
" ‘Michigan.  In addition, oak stands are found . “red (Quercus rubra), white (Q. alba), black
" at the border of the northern hardwoods region - (@ veluting), scarlet (g. cocaznea), and
"in Minnesota, Wisconsin, and Michigan, and oaks chestnut {@. prinus}. On medium sites hickor-

* can be the major seral species in both the . des, such as pignut (Carya glabral or

mixed mesophytic area and the northern hardwoods mockernut (C, tomenitosal), may form a minor
type, - Last, oaks are the major tree specles in part of the canopy and on moist sites yellow-
- -the prairie borders (Minnesotsd, Wisconsin, poplar (Liriodendron tulipifera), shagbark
~ - Tilinois, and Iowa)7iﬁ eak savannas or in fairly hickoery (C. ovata), and various northern hard-
5Y; wood species may be present. On steep slopes
S Wildlife Reaearch Biologist North Cen- and ridge tops, pitch pine (Finus rigida) may
o tral Forest Experiment Station, USDA Forest " occur regularly as a minor component, Red
" gervice, 1992 Folwell Avenue, St. Paul, M. ‘maple (Acer rubrum) and white ash (Fraxinus




americana) usually £111 in openings in the
canopy and can often be major constituents of
the canopy or uaderstory. Such openings can
regult from natural causes, or be caused by
selective cuttings, or thinaing,

In southern Michigan, dorthern pin oak
(q. ellipsoidalis) can be important, and bur oak
(4. maoreearpal) can be dominant in southern
Minngsota and the prairie borders. Oak forests
in southern New England may be heavily mixed
with white pine (P. gtrobus) as well as beech
(Fagus grandifolia) and maple.

Tree specles of ocak forests that are
usually of subordinate status include flowering
dogwood (Cormue florida), sassafras (Sassafras
albiduml, black birch (Betula lenta), and black
gum (Mysea gylvatical. Choke cherry (Prunus
vipginianal), hop hornbeam (Ostrya virginianal,
black cherry (P. sercitinal, and redbud (Cireis
aanadensts) are less common on the poorer sites.
The shrub layer of the drier sites is usually
domlnated by ericaceous shrubs such as laurel,
blueberries, huckleberries, and sweet fern
(Myrica asplenifolia). Falr sites may have
witch hazel (Hamamelis virginianal, azaleas,
various ferns, club mosses, and striped maple
(deer pensylvanicum). The better oak stands may
contain such plants as green briars, viburnums,
poison ivy (Rhus radiecams), and spicebush
{Lindera benzoin).

The most distinguishing characteristic
about the herb layer in oak forests is its poor
development., Tree seedlings and blueberries
often form the predominant forest floor cover,
but common herbs are wild sarsaparilla (Aralia
nudicaulis), may apple {Podophyllum peltatum),
teaberry (Gaultheria procumbena), asters,
bloodroot {Sanguinaria ecanadensis), and
triliiums,

Major tree species iIn old-field succession
in the oak forest region include hawthorne,
aspens, black locust (Robinia pseudo-acacial,
red maple, black cherry, and choke cherry. In
cak barrens that result from fire, scrub oak
{Q. ilicifolia) may form nearly pure, almost
impenetrable stands. In more mesic situations,
shrubs such as dogwood may be the earliest
woody piloneers and may be associlated with
American elm (Ulmus americana) and black walnut
(Juglans nigra) along with the more mesic oak
species. On dry sites such as slopes or
abandoned upland pastures, conifers such as red
cedar (Juniperus virginianal, pitch pine, and
scrub pine (Pinus virginiana) are well repre-
sented. The oaks themselves tend to seed in
from the edges and are rarely ploneers in
abandoned flelds because the acorns need to be
spread by animals for longer dispersal distances.

The oak type grades into the oak-pine
type in drier situaticns and into mixed hard-
woods (mixed mesophytic) in molster areas.
Intermediate stands on mesic sites contain
greater proportions of red oak, yellow poplar,
American basswood (TZlia americana), beech,
sugar maple (dcer saccharwn), white ash, and
hickories. Compared with other hardwood forest
types, ocak woodlands typically have simple
vegetation structure and often contain few
plant species,

BREEDING BIRD COMMUNITIES
Specles Composition

Blue Jays and Brown-headed Cowbirds are
species of generalized habitat requirements
that are found in almost every stand, regard-
less of age or structure, However, most birds
require a specific type of habitat. The breed-
ing bird specles of cak forests can be conveni-
ently grouped into five categories, esach of
which responds to a different habitat (table 1).

(1) The bark foragers nest in cavities of
dead or dying trees, and drill, chip, or glean
for their food on the tree trunks or large
branches. Many other secondary cavity-nesting
birds are ultimately dependent on those bark
foragers that excavate cavities, Some examples
of birds in this group are Flicker, White-
breasted Nuthatch, Downy Woodpecker, and Hairy
Woodpecker.

(2) The active gleaners that feed in the
tree canopy. Some examples of birds in this
group are Chickadee, Tufted Titmouse, and
Red-eyed Vireo.

{3) The pursuers also feed in the tree
canopy but follow a sit-and-wait strategy.
Flycatchers and tanagers are the common pur-
suers in oak forests.

(4) The ground species are associated
with the shrub and sapling lavers, but not all
members of this group use the understory for
their feeding activities--Thrushes, Rufous~
sided Towhees and Ovenbirds forage on the
ground and use the shrubs for cover and nest
sites,

(5) Warblers are the main species assoc-
iated with a dense growth of saplings and small
trees beneath the canopy., Other birds, such as
Parids, can become more abundant under these
conditions than they would be in forests with
a tree layer of simple structure, Because
most Appalachian Oak forests are too dry and
open for a dense, continuous column of foliage |
to develop, woodland warblers are less common
than they are in more mesic forest types, suchas-
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Table 1,--Consuming biomase of the forest feeding groups
(adapted from Probst 1376}

{In grams per 40 hectares)

Plot No. Bark- Gleaners Pursuers Ground Warblers Misc. Total
Young-1 - 219 178 1,321 44 459 1,762
Young-2 - 553 100 602 — 403 1,255
Intermed,-1 432 583 10 - 403 1,600
Intermed,~2 556 273 618 360 —— 457 1,807
Intermed.-3 771 910 452 — - 476 2,133
Mature-1 940 320 450 - —— 403 1,710
Mature—2 637 160 716 - - 678 1,513
Mature-3 1,124 384 446 —- - 364 1,954
Mature-4 956 264 864 66 —_ 663 2,150
Complex Can. 340 569 883 2,702 — 221 4,494
Complex Can. 434 770 375 939 -— 559 2,538
Forest-32 1,150 224 713 1,446 - 301 3,533
Forest-=33 839 629 963 1,387 - 325 3,818
Forest-34 673 751 342 361 - 476 2,128
Forest-35 521 164 676 1,354 - 831 2,715
Forest-36 388 236 545 1,453 95 442 2,717
Forest-37 41 634 473 1,304 216 - 2,668
Forest—38 621 251 700 1,407 161 658 3,140
Forest-39 418 568 308 2,143 470 400 3,907
Average 579 437 547 887 52 - 448 2,502
Mixed Hardwoods. When present, Black-throated structures showed that the following bird
Green Warbler, Black and White Warbler, and species occur in most types of forests
Chestnut-sided Warbler are the most regular (adapted from Probst 1976):
specles, but in the southern parts of the oak
forest region, Hooded Warbler, Kentucky Warbler, Species Frequency -
and Yellow-throated Warbler can be important {percent)
in stands of suitable vegetation structure. Red~eyed Vireo 100
: Downy Woodpecker 93
There 1s a group of gpecies that favors Scarlet Tanager 93
open, mature stands with large, spreading tree Cowbird 93
crowns, Such conditions are most common in Woed Pewee 87
floodplain forests, but can also oceur in cother Crested Flycatcher 87
forests with incomplete timber harvesting or Blue Jay 80
heavy natural tree mortality. In forests of Flicker 80
this structure Yellow-throated Vireos, Blue- White-breasted Nuthatch 80
gray Gnatcatchers, and rarely, Cerulean Warblers Parid 67
may be found. _ : Additional Bark Feeder 40
As a young oak forest matures, the telative The first nine specles occurred in at least 80
importance of the avian gréups discussed above percent of the stands examined. The most fre-
changes. Shrub cover diminishes with canopy quent addirions or substitutions to the basic
closure and eliminates gome ground feeders and census. were Parids and additional bark feeders.
foliage gleaners that require dense growth. This indicates that forest bird communities
The maturation of the tree layer makes posaible are formed by an accumulation of raver speciles
the availability of the bark-foraging niches, combined with this more constant group.
and the openings in the canopy can be used by
pursuers. If management or historical factors The bird species of open habitats in the
such as fire or disease allow for an understory oak forest region are gimilar to those in many
and complex cancpy to develop, ground feeders other forest types. Species of young seres
wlll be common and warblerg and other foliage tend to be widespread, and many are found in
gleaners should also be present.' However, the several blomes., Such wide distributions are
lower age distribution of trees In such stands rare among climax bird species (Pitelka 1941)
are less favorable for bark-foragers than forests This pattern may be a result of the scarcity
with more large treea. - of secondary habitats. As successlon progresses,
’ - the loss of grasses and forbs decreases the
Breeding.bird censuses conducted in 16 oppcrtunities'for'seed- and plant-eating birds,

. upland oak forests with widely different while the addition of shrubs and trees provides
- : ' ) new niches for primarily insectivorous speciles.
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The red-winged Blackbird and Field Sparrow
are overvhelming dominants in the open flelds
and shrublands, respectively. These two species
typically have densitles exceeding those for all
other species im the community combined. Other
important open-field species are Eastern Meadow-
larks and Grasshopper Sparrows. In the shrub-
lands, subdominant species include the
Yellowthroat, Rufous-sided Towhee, Indigo Bunt-
ing, Goldfinch, Song Sparrow, Chipping Sparrow,
and Golden-winged Warbler,

Avian Diversity and Density

At the level of the forest stand, avian
diversity 1s strongly influenced by the vertical
complexity of the vegetation (Karr and Roth
1971, MacArthur and MacArthur 1961, Probst 1976,
Willson 1974) and the amount of patchiness or
horizontal heterogeneity {(Balda 1975, Roth 1976),
The number of specles increases with the size
of the area sampled, but levels off rapidly in
uniform stands, The number of bird species
clearly increases with the number of habitat
types, a factor strongly affected by climate
and topography. The turnover in species per
unlt of habitat change is also an important
factor. All of the above are determinants of the
avian diversity of a reglon or large group of
management units,

The following discussion of avian density
and diversity is based on census data published
in AMERICAN BIRDS and on data from a study I
conducted in Central Pemnsylvanla (Probst 1976).
The Pennsylvania information was obtained at
39 gtudy plots--7 fields or grasslands, 6 shrub-
lands or old filelds, 1 open shrub thicket, 6
clearcut or regeneration stands, and 19 forest
gtands.

The number of breeding birds in oak forest
census plots ranges from 9 to 29 species. The
estimated number of territorial males per 40 ha
ranges from 65 to 390. The average values for
36 oak census plots are 21.2 species and 222
males/40 ha. Mesic stands can have higher
populations; mixed hardwood stands range as.
high as 413/40 ha (average = 247) with a maxi-
mum of 66 species (average = 26.3). Density
and diversity of breeding birds generally
increases with plant suceession (Johnston and
Odum 1956, Shugart and James 1973, Shugart et al.
1975). Consequently, it is often possible to
predict avian density and diversity from.
estimates of total plant cover {Karr and Roth
1971, Willson 1974, Probst 1976), However, at
least in the oak forest region, young seres may
overlap with forest stands in their values for
avian density and diversity (tables 2 and 3).
For example, the densities of birds in shrublands
and clearcuts are usually higher than those of
dry upland forests. :

Table 2.--Avian diversity of oak forest seres

Equally .
Habitat- Plots common Species Eg?it-z
group species a ty
----- Number - - - - =
Field 7 3.7-4.5 5-8 0.46-0.75
Shrub
Open 1 .3 9 .70
Woods 2 2.6-2.9 3 B87-.92
Simple canopy
(narrow age
range)
Young 2 6 7 .80
Intermediate 3 6.5-8.8 8-11 .72-.81
Mature 4 7.6-9,1 9-11 ,73-.85
Complex canopy 2 7.4-9.3 13 ,57-.71
(wide age
range)
Complex forest 8 7.7-15.0 11-20 ,59-,92
(multi-layered)
Shrubland 5.2-11.6 9-18 .48-.81
Clearcut 4 8,7-11.2 14-16 .60-.75
-Zp,log,p
lcalculated as 2 = i, where Py iz the
proportion of each gpecies.
2Number of equally common species divided by
the actual number of species,
Table 3,--Avian abundance of oak fbrest
seres .
Birds Mean
Habitat- Plots per abundance
group 40 ha  per species
- — - = Mumber ~ - - -
Fleld 7 54-80  9.1-14.3
Shrub i
Open 1 181 20,1
Woods 2 59-66 20-22
Simple canopy i o
(narrow age range)
Young -2 37-52. 5.3-7.4
Intermediate 3 65-106 5,9-11.8
Mature 4 72-89° 6.5-8.9
Complex canopy 2 131-156 10,1-12.0
(wide age range) :
Complex forest - 102-188 -7.8-12.9
{multi-layered)
Shrubland 6 132-270 8.9-15.9
Clearcyt 4  296-349 20.8-23.3
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