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Vegetative Manipulation in
Wildlife Management

I. INTRODUCTION

R. Kormarek (1969) brings to the forefront the concerns of

wildlife managers regarding habitat manipulation. He points out that

"the biological components of the environment in which habitat

management operates are in a state of more or less constant move-

ment. " It is because of this constant movement that managers are

fearful of man interfering in the environment. The problem is

that "good ecological design may occur infrequently or by accident

in place or time" (R. Kormarek, 1969). Any habitat management

must involve a knowledge of how to provide an "ecological stress"

and where and when to apply it.

From the comments made above it can be discerned that

wildlife habitat management would thrive on varied types of

disturbance. Anything that would provide the needed ecological

stress. These disturbances could be burning, controlled or wild,

cultivation, water level manipulation, mowing, and the use of

herbicides. As it can be seen from the type of disturbance listed

most of the methods can be found in the natural scene. Only

herbicides have no affinity at all with normal ecosystem progression.
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Three factors which have a great effect on wildlife habitat

are fire, the use of vegetation removal, and herbicides. There

have been many studies and observations noted in response to

the actions of these elements. For the most part the studies tend

to agree but, as in any discipline, there are always studies to

point up opposite results. This paper will delve into these studies,

present the information as their authors view them, and finally

comment on the feasibility of implementing the information into a

management program.

The section on fire deals mainly with prescribed burning but

also covers wildfire to some extent. The section on removal of

vegetation revolves around timber cutting and subsequent changes.

Of course, the analogy between a wildfire and a clearcut method of

timber harvest has been made many times.

With this in mind some results dealing with the animal's

preference of location and competition have been listed. The wild-

life that is dealt with in this paper are the "big game animals:"

primarily elk and deer.



II. FIRE

Two types of fires are considered in relation to wildlife

habitat. The wildfire and the prescribed burn can have different

or similar effects on wildlife and their habitat. Evaluations of

prescribed burning must be carried on individually for various

segments of the country, but some generalities can be made and

indeed a number of studies in areas throughout the United States

provide similar data.

The game and land managers in the southeastern portion

of the United States practice prescribed burning to a much greater

extent than any other area of the country. For the most part the

topography in the area provides for much better manipulation of fire.

A good deal of the area has relatively little slope especially wher.e

the "Third Forest" is being managed. This "flat" terrain provides

for better access and quicker control should the fire get away. By

continued practice of prescribed burning the chances of losing

control of the fire is reduced. The amount of vegetation burned at

any one time is slight in comparison to what is encountered in the

Pacific Northwest. Cushwa and Martin (1969) listed several reasons

for prescribed burning: to provide a reduction in wildfire hazard by

fuel removal, to dispose of slash and prepare seedbeds, to increase
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the quantity and quality of native forage for cattle, and to improve

habitat for wildlife. Though the only forage mentioned was that of

cattle, fire definitely influences the forage for wildlife through

sprouting or dieback. In fact, cattle and wildlife compete for

similar plant species on many ranges not just in the southeast

(Harlow and Downing, 1970; Julander and Jeffery, 1964; Mackie,

1970; McCulloch, 1969; Stransky and Halls, 1967).

Dills (1970) found that in the Northeast available browse

increased the second season following the burning (See Figure 1).

In northern Idaho following spring burning, plants began to resprout

from four to eight weeks after burning. Plants burned in the fall did

not have any regrowth until the following spring (Leege and Hickey,

1971).

Certain changes in the chemical makeup of plants have been

noticed in comparing burned areas to unburned areas. Ash and

nitrogen free extract were found to be highest in the unburned areas.

In June, the protein was higher in the burned areas than in the unburned

areas but this reversed in January, and the protein content was

highest in the unburned areas than in the burned areas (Dills, 1970).

Several conclusions are derived from the study. Burning

increased the prolific sprouting, increasing both cover and forage.

In general, each species had greater amounts of nutrients in June and

this decreased in September and January. In order for the burned
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area to equal the unburned area in terms of vegetative growth, two

post-burn seasons were required (Dills, 1970).

In the Adirondack Mountains browse species have been found

to be most prevalent where there has been a partial shade removal

and then burning (Behrend and Patric, 1969). The shade removal

would allow direct sunlight to reach the soil, and the burning would

reduce competition so that those species which survived would re-

sprout. The suggestion is made that shading and competition for

water and nutrients could possibly weaken some plants and these

would gradually die (Leege and Hickey, 1971). If no shade has been

removed there is little effect of site disturbance (Behrend and Patric,

1969). This is based on the premise that shade removal is caused by

logging operations. Logging, depending on the methods of yarding

employed, would cause various degrees of soil compaction. Removal

of some, or all, vegetation would alter the site. This could result

in variations in temperature, and exposure of soil surface area. Fire

may remove some shading whether or not desired by man.

Devel and Hopkins (1967) in their research in South Carolina

have found that prescribed burning in loblolly pine (Pinus taeda) and

longleaf pine (Pinus palustris) results in a growth of legumes and

forbs preferred by wildlife. As succession continues, however,, there
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is an increase of woody plants and grasses which tend to dominate the

forest floor. A reburn every three years is needed to maintain the

maximum level of the preference forages. Due to this increase fire

is believed to cause reduced infiltration rates, organic matter

content, and porosity for soils; "light" burns, however, have little

or no effect on these properties (Striffler and Mogren, 1971).

Stransky and Halls (1967) dealing with the eastern coastal plain

have suggested that it would be necessary to provide productive deer

habitat in pine-hardwood forests. Permanent openings could be

established by prescribed burning and thinning to induce understory

growth. The suggestion of not only to burn but also to remove some

of the shade cover has been made by Behrend and Patric (1969).

In the western portion of the United States most of the fires

have been uncontrolled. Little work has been done with studying

prescribed fires and their use in wildlife habitat until recently

(Cushwa and Martin, 1969). The effects of wildfire and prescribed

burning on wildlife and wildlife habitats were noted.

A brief history of wildfire in northern Idaho is provided by

Leege and Hickey (1971). They provide information on the processes

that take place after a fire. Wildfires hit northern Idaho in large

numbers during the early 1900's. These fires created much of the

elk (Cervus canadensis nelsoni) winter range that now exists in the



area. There was replacement of the seral shrub community with the

quantity of forage increasing dramatically. In time, some of the most

palatable species grew out of reach of the elk. This overgrowth also

shaded out some of the other vegetation.

McCulloch (1969) found that in a pinyon-juniper woodland in

Arizona, green grasses provided the m jor portion of the diet for

deer (odocoileus hemionus) in all seasons. Wheatgrasses (Agropyron

provided the primary fall forage. Gambel oak (Quercus gam-

bellii) provided summer forage.

After wildfires have provided an increase in forage for wildlife,

a definite problem arises in trying to maintain this vegetative form.

Studies in Idaho were undertaken to determine if prescribed burning

would aid in maintaining this vegetative cover (Leege, 1968). When

considering management for deer, McCulloch (1969) found that

browse plants for deer were more abundant on unburned areas.

Forbs and grasses appeared to be the most abundant on the burned

areas. In order to get the optimum results from burning, McCulloch

(1969) suggested that man-made watering places be supplied in or near

the area burned. It is also recommended that these burned areas be

remote from people. This would provide for less chance of inter-

Lerence by either hunters, poachers, or massive enclaves of tourists

before the animals have developed to their maintenance level.



9

Dead trees and fallen trunks should be left to provide a

screening effect. This is primarily directed at the human element

again, but it also provides protection and cover from the natural

elements. During the actual burning sequence escape should be

provided to the lower zones. In burning the units there would be

two reasons for setting off the upper areas first. One, to protect

the fire from getting too much heat and going "over the hill" and also

to allow animals to reach the escape routes.

The animals' innate fear of fire would cause them to run

away from the fire. If the fire starts at the bottom, the animals

would attempt to outrun it uphill or to the sides. If the fire starts

at the top of the area, then the animals would move down and out

making use of the escape zones. It would be extremely detrimental

if a project designed to provide forage destroyed its beneficiaries.



III. LOGGING EFFECTS

Timber cutting may be used to remove vegetation. The

objective in timber cutting may be harvest of wood products,

establish openings for wildlife or intermediate thinning. Harvest

for wood products and openings for wildlife may be accomplished

at the same time if planning permits. Numerous small openings

provide greater benefits for deer and elk than does a single large

opening.

The establishment of wildlife openings in timber areas in the

United States first got its impetus in the southern portion of the

country (Miller, 1965). Wildlife populations increased with the

early logging of this area, and a desire to maintain the populations

at a certain level led to the development of the wildlife opening concept.

These openings must be judiciously placed in order to balance

the location of openings with the total land area which is being managed.

The size and frequency of the openings would depend on the radius of

mobility of the animal being managed, the homing instinct of this

animal, the intra-specific behavior, and the economics of the operation

(Miller, 1965).
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Hall and Alcaniz (1969) determined in forest openings in a

southern pine area that there was a thirty-two fold increase in fruit

and a seven-fold increase in twig growth, in comparison to a stand

of larger southern pines. The larger pines would preclude the avail-

ability of moisture, nutrients and especially sunlight. This would

definitely restrict the number of forbs and shrubs that could come in

on the site. Browse quality in this situation was influenced by tree

overstory. The amount of influence varied with locale. Plants

growing in the open usually had a higher protein content than those

plants growing in a forested area. Plants growing in the open also

had a higher phosphorus count, which appeared to be concentrated in

the leaves, and less crude fiber. The leaves of plants located under

the forest canopy were higher in calcium than the open-grown plants

(Halls and Epps, 1967).

In Pennsylvania Healy (1971) found that cuttings should not

be made any smaller than seventeen acres. Smaller logging areas

might act as food patches, concentrating the deer browsing to the

detriment of both timber and browse production. This would, of

course, be dependent on the number of logging units that are provided.

If only a few units are logged then there would definitely be animal

concentrations which would, as Healy mentions, cause problems in
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both timber and browse production. If, however, the units are well-

scattered and numerous then it would seem likely that animal

concentrations, of magnitude to be detrimental, would not occur.

Crawford and Harrison (1971) reviewed the wildlife habitat

on three hardwood sites in the Ozark Mountains after regeneration

cuttings. Desirable deer forage on the clearcut areas was found to

exceed considerably the forage provided on similar, uncut areas.

The area's forage yield was from five to twenty pounds per acre.

Desirable understory vegetation was sparse if the area was not

managed on an even-aged clearcut basis. As was pointed out by

Healy (1.971), they also felt that the desirability of clearcutting

was dependent on the size and location of the units. The distri-

bution of areas must be arranged so that the home range of the wildlife

is included. Forage availability would increase four times with this

type of distribution. Clearcuttings in this area closed over so

rapidly that there could be only a short term advantage for deer.

This time factor was also mentioned by Devel and Hopkins (1967)

concerning prescribed burning.

The total production of understory vegetation increased

following logging and timber stand improvement (TSI) on a pine-white

oak (Pinus -Quercus) site in the Ozark Mountains (Murphy and

Ehrenreich, 1965). The production in the pine-only areas was
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considered significantly different from production in undisturbed areas.

The increase in the pine type was the result of girdling the oak for a

severe reduction in canopy and basal area to provide for seedling

release. The growth of pine seedlings accounted for a major portion

of the browse increase. The increases were not, however, as

great as were predicted. The logging-TSI was on a selective

basis providing small openings which affected only a small amount

of the total land area. Reduced forage production was caused by

saplings closing in the canopy quite rapidly. Murphy and Ehrenreich

(1965) felt that by concentrating and intensifying the harvest an&

TSI work there would be more benefit to wildlife.

In Michigan the cutting practices which are used for pulpwood

production are usually beneficial to deer (0. virginianus). (Krefting

and Phillips, 1970). The cut areas go through a shrub stage which

has a tendency to last throughout much of the rotation. Practices

which improve browse production may have an adverse effect on

protective vegetation. The protective vegetation would be removed

in order to allow browse plants to increase. The deer are attracted

more to a habitat that provides the best protection from extremes

of climate regardless of the food supplied. This was also found to be

true by Verme (1965). These data would indicate that considerations

need to be made for more than just food; a balance between browse
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and cover must be maintained (See Figure 2). All of the various

cutting methods provided an increase in browse. The stem count

increases are as follows: Selection cutting, 72%; block cutting, 71%;

diameter limit (all trees to a certain diameter removed), 92%;

shelterwood, 121%; and strip clearcutting, 148% (Krefting and

Phillips, 1970).

Krefting and Phillips (1970) found a significantly higher deer

use in the strip clearcut areas as opposed to uncut areas. Figure 3

shows a recommended arrangement for strip clearcutting. The

units that are cut are well separated from each other. In this way:

the amount of forage is increased and also diverse in location.

Mountain maple (Acer spicatum) provided most of the browse in both

areas studied.

Browsing was heaviest during the winter in the shelterwood

and stripcut areas adjacent to uncut stands. The uncut stands

provided the best cover with less snow pack, more compacted snow,

protection from wind, and a narrower temperature range (Verme,

1965).

Verme (1965) in his Michigan study warns against clearcutting

due to the slash disposition on the forest floor. He felt this would

hinder seedling development. He suggested the shelterwood method

to provide a sequence of continually older even-aged timber in
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FIGURE 3.
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*From Vrme 1965
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compartments. With the shelterwood method there is lees slash.

Almost all the trees that are cut are removed from the area.

Removing trees normally involves the construction of roads.

A consideration which needs to be made would concern the effect

roads would have in the area. It would be possible for roads to make

a beneficial cutting detrimental. The added roads may cause easier

access for hunters. This would need to be noted before timber

cutting occurs. It is possible that an unfair advantage may be

afforded hunters by providing a wildlife clearing with roads leading

to it, Of course, temporary roads may be closed during hunting

season to restrict the chances of the hunters to something more

in line with the "norm".

Verme feels that the size of compartments should be large

enough to limit the number of deer per acre until seedlings can be

established. This is 'supported by other authors (Healy, 1971;

Crawford and Harrison, 1971).

Gysel found that in northern Michigan oak sprouts were the

browse that was moderately to heavily used in an oak-aspen type.

The amount of low summer ground cover increased by totally

opening up the stand.

Clearcutting on aspen sites provided numerous root suckers

and a dense summer ground cover (Gysel, 1959). White ash
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(Fraxinus americana) and Dward sumac (Anacardiaceae) were

consistently browsed where the aspen (Populus was only lightly

browsed. A combination of commercial cutting and bulldozing

resulted in a relatively small increase in aspen stems when compared

to a commercial cutting without the bulldozing.

Gysel (1959) feels that the browsing done by deer actually

aids in the thinning process. This should be considered when silvi-

cultural alternatives are being chosen for areas of this type.

Continued browsing would keep back certain species of plants and

allow other species to overgrow the area. It is possible, however,

that the deer may not be as choosy in some areas and in others with

the results being a conglomeration of shrub-like trees. A division on

the implementation of browser-thinners would need to depend on which

species were desirable. As can be seen by Gyselts (1959) research,

if white ash was the tree to remain, it would be detrimental to plan

for thinning by browsing.

Aspen sprouts provide large quantities of browse, but are not

long lasting (Westell, 1954). Within three to six years the aspen

have either gained too much height or are dead.

Reynolds (1964) in the Southwest dealt not with clearings

for wildlife but with the effect that clearings for livestock would have

on wildlife. The clearings consisted mainly of removing juniper
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(Juniperus spp.) from areas of 15% or less slope due to possible

erosion. This clearing standard provides for livestock habitat while

providing the least amount of influence on the habitat of elk and deer.

These animals are found to be on slopes anywhere from 0% up to 40%

on the basis of pellet groupings. Julander and Robinette (1950)

utilized fecal pellet groups to determine the preferences of deer and

cattle to steepness of slope. Referring to Table I, it can be seen

that there is little difference in the pellet concentrations of deer on

the various percent slopes. However, the cattle markedly reduced

as the slope percent increased.

Reynolds suggests that in order to improve the wildlife habitat

it would be good to reduce shrub density where it may become too

great. Taber and Dasman (1958) suggest retaining 66% cover on

north slopes and 33% cover on south slopes. These percentages of

cover would provide adequate climatic protection. They also suggest

thinning ponderosa pine (P. ponderosa) at the higher elevations to

levels approximately 150 stems per acre.

Providing openings to improve the quantity of deer browse can

be good, but as Halls and Crawford (1960) point out in their paper a

balance must be maintained. They cite a situation which occurred in

northern Arkansas. There was a tremendous increase in the number

of deer due to a number of factors including predator control, a
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SlopesSlopes Slopes
Location and type of sign 0-25 25-50 over 50

percent percent percent

Number per acreEntire summer range
Deer pellet groups. 301 370 313
Cow cliips ....... 101 31 11

03k-sage type
Deer pellet groups. 470 530 510
Cow chips ....... 150 72 45*

TABLE I.

DEER AND CATTLE SIGN IN RELATION
TO STEEPNESS OF SLOPE

*From Julander and Robinett, 1950.
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developing young timber stand, a bucks-only hunting season, refuges,

and favorable food conditions provided by an active TSI program.

Two main factors then came into play: 1) the deer, increasing

beyond the productive capacity of the land, damaged or destroyed the

browse plants, 2) some plants grew out of reach of the deer, while

others were crowded out by the developing trees. A severe imbalance

between the number of deer and the amount of forage available soon

developed. What plants there were had been closely utilized, resulting

in low production and vigor. Even the less desirable plants showed

signs of overuse.

The following year (1946) there was a reduction of pellet

groups indicating deer decline. The vegetation responded immediately

from the relief from heavy use (Halls and Crawford, 1960). Yields

had increased two-fold after three years. There was a problem,

though, with the non preferred browse. It increased at the same 'rate

as the preferred browse. This prevented the preferred species from

regaining a prominent position in the system.

Considerations of providing methods of improving wildlife

habitat by means of fire, vegetation removal and the rate of removal

must be tempered with the thought of whether the animal being aided

would indeed use the area. It would be tantamount to ridiculous to

provide openings and a good forage crop if the animal does not like
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the topography or climatic conditions. Problems of species

competition may also arise.

Julander and Jeffrey (1964) found that in Utah deer and

elk preferences were quite similar; cattle had opposing preferences.

Deer preferred first a mixed shrub type, secondly an oak type, and

finally an aspen type. It was pointed out that elk in the summer did

prefer grass and forbs.

In an eastern Oregon study (Cliff, 1934) involving mule deer

(0. hemionus) and Rocky Mountain elk (Cervis canadensis nelsoni)

in the Blue Mountains of Oregon there was a large dependency on

browse plants. No problems developed as long as the populations of

the mule deer and elk remained below the carrying capacity of the

land. If the ability of the area to support the populations was surpassed

the mule deer and elk became competitors. When food is the limiting

factor the mule deer were found to be unable to successfully compete

with the elk. There were several reasons for this. Due to their size

elk were able to reach higher for vegetation. Elk were also more

capable of pawing for snow-covered forage and could fight deeper

snow drifts.

Rongstad and Testor (1969) in their Minnesota study found

that snow depth dictated both the home range and the habitat. If. snow

depth reached around two feet the area was not used by deer (0,

virginianus).
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Makie (1970) found j.n Montana also that elk were more

efficient competitors for forage than deer. In his study it was

determined that the major time of conflict came between April and

September. The extreme mobility of the elk in his study enabled

them to adjust rapidly to various environmental changes most notably

drought. Julander and Jeffrey (1964) in Utah found this to be true

in relating deer distribution as positively correlated with distance

from water. Elk and cattle were found to be not significantly

influenced by water distribution.

Julander and Robinette in their Utah study (1960) found that

there was heavy use by cattle in canyon bottoms, swales, and on

gentle slopes. Deer were not affected by the steepness of the slope.

This agrees with Reynolds (1962) who found that slope was not a

factor from 0% to 40% for both deer and elk. Julander and Jeffrey

(1964) found that although elk shared topographical preferences with

deer, upper and middle slopes, and major ridge tops, they were less

influenced by topographical features. In this same study elk topo-

graphical preferences were found to shift in the fall to middle slopes

and upper ridges. This was important in that it removed some of

the grazing pressure from areas frequented by both deer and elk.

Makie (1970) determined that reduced competition could be the

result of this change in topographical preference. A question arises
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now of whether the topographical change is for vegetative reasons

or climatic reasons. In Makie's study it appears that elk were

not too bothered by climatic factors that would affect deer. Elk

were found on northeastern exposures wading through deep drifts

of snow. It has been pointed out by Cliff (1934) that elk were more

capable of digging in snow for forage. This undoubtedly would be a

factor. Julander and Jeffrey (1964) confirmed the fact that elk are

less demanding of a habitat than deer. This was because of the

presence of elk in more rigorous climatic regions.

For deer, climatic factors appeared to be the most important

factor dictating distribution. Verrne (1965) found a definite preference

for a moderating climate over a less moderating climate with better

browse. He pointed out that in his study white-tailed deer were very

sensitive to climate changes.

Loveless (1964) in Colorado noticed changes in deer

distribution on a winter range which indicated the deer were seeking

a moderating climate. The deer moved into areas where climatic

influences were least.

Makie (1970) found that there was a direct conflict between

cattle and elk during the early spring and fall. Reynolds (1962, 1964)

found that there was no competition between deer, elk, and cattle.

This was due mainly to a removal of habitat cover in livestock areas.



IV. HERBICIDES

Having considered the effects of fire and timber removal on

wildlife management, the use of herbicides will now be discussed.

E. V. Kormarek (1969) states that "it thus appears that the persistent

use of toxic chemicals without any other manipulation of the

environment simply leads to an endless pesticide treadmill. " Studies

have been done involving the combination of herbicides and mechanical

means of removing of vegetation, the use of herbicides and fire,

and the use of herbicides singly. This section will review these

studies. A primary concern in the use of herbicides in wildlife

management is, of course, the effect these chemicals have on the

animals they are supposed to assist.

Foresters and wildlife managers use herbicides in the

performance of their duties. Lawrence (1967) indicates that the

primary emphasis on herbicides came about in the 1940's. During

this time managers found that they could accomplish with herbicides

three things. These were:

1) Increasing available food by partially killing and

stimulating suckering of bush species.

Z) Maintaining forest openings in dense vegetation for

game species.
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3) MaintaIning patches of food species for game.

Lawrence (1967) mentions that the use of "wonder chemicals"

came to cause a problem. This was that foresters destroyed habitat

to clear land for commercial species of trees without concern for the

needs of the wildlife. The policy of the U. S. Forest Service (R-6)

concerning herbicides considers more than just the timber resource

which is as it should be (Howard, 1970).

Chemicals may be used when there is no significant hazard to

the environment. This in itself provides a difficult problem. The

determination of whether a hazard is significant can be, and usually

is, quite a task. As the review of studies in this paper shows given

any two researchers one may think a chemical provides a serious

hazard while another may think that the chemical is safe.

The determination of chemical use will be based on a

biological-economic analysis. Consideration is to be made of the

biological as well as the economic impacts of the use. One of the

prime considerations, of course, is the economic results of the

herbicides. The Pacific Northwest Region of the U. S. Forest Service

feels that one of two things may happen without the use of herbicides

(Howard, 1970). The cost of accomplishing the same thing without

using herbicides is much more costly. This would entail hand or

machine methods of vegetative manipulation. The Forest Service
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could also possibly do nothing and just accept a lower resultant

production of timber and forage. Their feeling is that herbicides do

the job with less cost and probably less impact to the environment

than machine work. Hand piling costs are several times as great.

With the limited funds it is felt that much less work could be

accomplished.

Muegler (1966) noted in an Idaho study that herbicides "should

not be used where redstem ceanothus is abundant." It was found that

the loss in productivity of this one species could negate all the benefits

spraying could provide for big game winter range in northern Idaho.

Lawrence (1967) remarks that the application of herbicides

to alter local vegetation patterns produces abrupt change and can

literally destroy or create a preferred habitat overnight. Wilbert

(1963) found that the use of herbicides could increase the browse

species for elk (Cervis canadensis nelsoni) in the Gros Ventre River

drainage of Wyoming. He also noted that the elk were driven out of

the high country due to deep snows covering sagebrush (Artemesia jp.)

in the draws and upland flats. The area they were forced to migrate

to was sparse in browse species.

In an effort to improve the quantity of grass a solution of

2, 4, -D ester (2# acid equivalent) per acre was aerially applied in

early June. Sightings and pellet group countings were utilized to

check the distribution of the elk.
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The herbicide knocked back the undesirable species and

provided an increase in grasses due to reduced competition. An

increase in the elk population was found in the treated areas. This

amounted to as much as a forty percent increase during the first

season in relation to the untreated areas. It was found that all of

treated plots had more elk (usually over one-half of the total concen-

tration of animals) than the untreated plots. Anderson (1967) found

similar results in the application of 2, 4, -D in Colorado. (See

Table II).

Lyon and Mueggler (1968) in a study conducted in upper zones

of the Colorado Rockies found that there was a lag in plant mortality

and a quick plant recovery from the dieback. The plants that were

involved in the treatment were Rocky Mountain Maple (Acer douglassi

var glauca), willow (Salix spp.), Rockspirea (Spirea spp.), Ninebark

Physocarpus capitatus), and redstem ceanothus (Ceanothus sanguineus).

The herbicides involved were 2, 4, -D and 2, 4, 5, -T.

The sprouts that were produced due to the crown kill were not

persistent; the overall reduction in maximum height was minimum

(Lyon and Mueggler, 1968). This must be considered as an extremely

negative point based on the consideration that the browse would remain

primarily out of reach of the animals.
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Mueggler (1966) found that basal sprouting was improved by

aerial spraying on a winter range in northern Idaho. Mueggler

emphasized the point that herbicides should not be used where redstem

ceanothus is abundant. He found that the loss in productivity could

not be balanced by the gain in other species. This fact was also

mentioned by Leege and Hickey in their Idaho study (1971).

The concern is not only about the amount and quality of

the vegetation, but also how the presence of chemicals affect the

animals.

In order to determine the degree of hazards caused by a

chemical, two factors must be considered. Norris (1971) feels that

these are:

1) The toxicity of the chemical.

2) The likelihood that non-target organisms will be

exposed to toxic doses.

Norris (1971) considers acute toxicity as the "rapid response of

organisms to a few large doses of chemical received over a short

period. " Chronic toxicity is the inverse of acute toxicity. It is

the response of small doses over a long period.

For coverage of large areas, aerial spraying is the most

economical and quickest. Research has been done to determine the

effects of aerial spraying of 2, 4, -D; 2, 4, 5, -T; Amitrole, and

Picoloram.
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The following facts were learned from the research conducted

by Norris et al (1971).

1) A significant quantity of herbicides when applied

aerially do not reach the target.

2) After application 100-300 p. p. m. (parts per million)

of each herbicide were found in the vegetation. This

declined to low levels in a few weeks.

3) The chemicals are subject to degradation. (It takes

Picoloram up to a year to degrade; the other chemicals

are more rapid).

4) In watercourses concentration in excess of 0. 1 p. p. m.

were seldom encountered. This was even immediately

after the spraying operations.

5) There has been no observation of long term, low level

pollution of forest streams by herbicides except in

marshy areas.

Montgomery and Norris (1970) found that the concentration

of 2, 4, 5, -T never exceeded 0. 1 p. p. m. for more than one day

in areas close to the spray unit. The length of persistance in the area

does not last from one growing period to the next growing period.

It was also learned that the primary means of exposure to the

chemicals by the animals present was through consumption. Norris
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(1971) -confirmed the concept presented by Montgomery and Norris

(1969) that repeated doses of chemicals did not result in their

retention or accumulation in animals. The herbicides were

eliminated in the feces and urine within several days of

consumption (See Table III for data).

As can be seen from the data in Table III, 2, 4, 5, -T has

the longest delay in being eliminated from the animal in question.

This point was negated by Norris (1971) who pointed out that the

long term chronic exposure of 2, 4, 5, -T should not occur. Dye

to properties of the herbicide, 2, 4, 5, .-T does not persist for long

periods in the forest. He also indicated that repeated doses of

the chemical are rare.

Barger and Nagy (1971) found that at 10 p. p. rn., 2, 4, -D

inhibited rumen microorganism growth. This study was done by

means of in vitro methods. This entails using test tube cultures of

the rumen microorganisms for the actual study and transferring

this data to in vivo ("in the live animal") results. They conclude

that many pesticides possess the potential for inhibition of mule

deer rumen fermentation.

There are several things that must be considered in light of

the research by Barger and Nagy (1971). There is some problem
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Days AfterExcrement
Herbicide Mammal %Dose Spraying

2,4-D Rat 95 1

Sheep 96 3

2,4,5-T Moose 76 1

Cow 89 4

Amitrole Rat 95 1

Picloram Cow 98 4 *

TABLE III.

HERICIDE ELIMINATION IN ANIMALS

?Norris, 1971.
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in converting in vitro results to in vivo conclusions. Barger and

Nayg (1971) indicate this when they remark that a single dose of

herbicide would probably have little effect due to the rapid movement

of the ingestion in the rumen. The rumen is only one of four (4)

compartments that assist in the breakdown of the vegetative matter.

They failed to indicate in their study report how long the cultures

were exposed to the chemical.

Barger and Nagy (1971) continue to point out that a chronic

exposure would provide a longer time to alter rumen microflora.

Referring back to Montgomery and Norris (1970), it was noted that

repeated doses did not result in retention or accumulation of

herbicide. St. John et. al. (1964) found that a cow which received

5 p. p. m. Z, 4, 5-T in its feed had eliminated all the chemical

within two days of exposure. There was no evidence of the chemical

in the animal' s milk.

Keith and Hunt (1969) found that the problems were not so

much the direct effect of the herbicide but the indirect effect.

In a study conducted in Colorado, 2, 4, -D was applied to

reduce competition to bring back on overgrazed bunch grass range.

After spraying forbs were reduced 83 percent (83%). Along with

this was a drastic reduction in foods for the pocket gopher. The



question will arise as to the importance of the pocket gopher but

the point Keith and Hunt make is in the case of removing foods

for rare or endangered species of animal. This concurs with

Komarek (1969), Lawrence (1969) and Mueggler (1966).



V. CONCLUSIONS

Different factors must be considered in deciding what

should be done in habitat manipulation.

In the southern pine areas of the United States, prescribed

burning would probably be the best method. Due to the topography

and undergrowth the prescribed burn would be easy to control.

If the area contains timber that could be sold it would be

advantageous to set up a timber sale. Consideration of the method

of removal would need to be stressed. Though in the flat areas there

would be a temptation to use tractor logging methods, this could be

detrimental for providing forage. The use of tractors would compact

the soil and destroy a great amount of the understory that is already

present. These two factors would limit the forage from increasing.

The protective cover may also be reduced. Damage to trees which

were to stay would also be great.

In the northern forests it would be easier to utilize timber

removal practices rather than prescribed burning. This is due to the

understory characteristics which are different from the southern

states. It would be much easier for a fire to escape control in this
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environment; it, therefore, would cost more to prevent a fire from

becoming uncontrolled and to control the fire if it did escape control.

Broadcast application of herbicides would not be considered

feasible. This would be due to the high water table and numerous

lakes throughout much of the region. Basally applied herbicides

could be used, but there would be additional labor costs to be of

concern. Of prime consideration would be the season of the year

in which the operation is planned. In the spring fire would be

successful to some extent and would be less likely to spread. There

could also be some resprouting later in the year both from herbicide

or fire treatments.

In the Idaho area there would be more restrictions on the use

of fire due to the forest type. Fire can be used without many

problems in the brushfields that were established in the early 1900's.

There is no danger of the fire entering a forest canopy in this situ-

ation. The costs for the use of fire would be less than the costs of

aerial application of herbicides. A problem would also develop with

herbicides--the eradication of redstem ceanothus. The use of fire

would stimulate the growth of this browse plant.

In the western forest areas the use of fire would be dependent

on the moisture regime that prevails in the specific region. Another

concern in the West is pollution. Pressure is being brought to bear
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to eliminate prescribed burning and with it smoke pollution. With

this in mind, the best suggestion could be to use precommercial and

commercial thinnings for the improvement of wildlife habitat. The

use of cable logging systems would be advocated over the use of

tractor systems for reasons stated earlier. The steepness of the

terrain would impose this restriction much of the time anyway. There

would be no problems setting up a cable system for a commercial

thinning with the techniques that have now been developed.

In deciding which method of vegetative manipulation,

herbicides, fire, or timber cutting, to be used, a profit factor should

be considered. If it is possible to have the operation pay for itself,

it would be optimum. The monetary end would need to be balanced

against whether the habitat would be affected in a negative manner

by the disturbance. It could be possible that cover could be

destroyed, the wrong plant species be stimulated into taking over and

the preferred forage species crowded out. The entire ecosystem

could be disturbed if careful consideration of possible end results

is not undertaken prior to the actual operation.
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