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ENVIRONMENTAL ASSESSMENT 

HABITAT MANAGEMENT PLAN 
AUDUBON NATIONAL WILDLIFE REFUGE COMPLEX 

North Dakota 

In accordance with the procedures for the preperation of environmental 
impact statements as they apply to the National Wildlife Refuge System 
(authorized by numerous Congressional Acts , National Wildlife Refuge 
System Admi nistration Act - 16 USC 668 dd - 668 ee , et . al . ) , an environ­
mental assessment has been preformed on the following proposed action : 

Habitat Management Planning on Audubon NWR Complex ; Audubon 
NWR , Lake Nettie NWR, McLean NWR and Audubon Wetland Manage­
ment District, North Dakota . 

Project Description: 

The project proposes a planned approach to habitat management 
on the Audubon NWR Complex using various techniques and methods 
to manipulate habitat for optimum waterfowl and other wildl ife 
benefits. 
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SECTION I: PURPOSE AND NEED FOR ACTION 

The management of habitat is one of the most basic tools available 
to the wildlife manager for achieving wildlife objectives . Habitat 
management encompasses a wide variety of activities ranging from no 
intervention with natural processes to intensive manipu lating of soils , 
water, topography and vegetative cover. Currently , on the Audubon 
Nationa l Wildlife Refuge Comp lex there are many techniques and methods 
used for habitat manipulation including grazing , farming, haying, 
mechanical disturbance (spiking, discing, etc .) and the use of chemicals 
to control weeds, and to encourage productivity through the use of 
fertilizers and soil amendments. 

It is the policy of the Fish and Wildlife Service that management activities, 
including habitat management, which form the basis for accomplishing refuge 
objectives be identified, described, and approved prior to implementat i on . 
Existing habitat management plans for the Audubon NWR Complex are out-
dated and inadequate. It is the intent of the proposed acti on to 
implement a habitat management plan for the Complex that reflects current 
Service policy , philosophy , and refuge objectives. 

As discussed in the Service's Refuge Manual (4 RM 3. 1) the objectives of 
refuge management planning are: 

(1) to provide a written program of action which leads toward the 
achievement of approved station objectives (outputs and objective 
levels) . 

(2) to ensure that management activities make efficient and effective 
use of refuge fiscal and personnel resource . 

(3) to ensure that all management activities are fully coordinated . 

(4) to communicate management decisions to higher levels of authority . 

(5) to provide management continuity by documenting management decisions 
and supporting i nformation . 

Habitat management on the Complex is presently being carried out with 
these objectives in mind. However , the program is not based on useable, 
written documents or plans . The proposed action, Habitat Management Plan , 
will provide this documentation, satisfy Service requirements and meet 
Service management planning objectives . (Also see 6 RM 1-9) . 

The lack of a Plan creates problems of continuity between managers as 
they come and go . It also results in a lack of an overall coordinated 
effort in manipulation habitat and results in an inefficient method of 
management . Se lection of manipulation t echn iques is more likely to be 
biased and arbitrary rather than objective to accomplish specific goals 
and objectives for individual habitat units . 
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SECTION II: ALTERNATIVES INCLUDING THE PROPOSED ACTION 

A. No Action Alternative 

Under this alternative habitat management would continue to be con­
trolled by out dated and inadequate plans. There would be no formal 
planning process to determine what needed to be done or how to do it, 
nor would there be any systematic review by higher authority . 

No action would perpetuate the problems outlined in Section I. Habitat 
management would not necessarily reflect Service pol icy or objectives . 
Continuity between management regimes would not be possible and refuge 
objectives would not necessarily be realized. 

It is assumed that decision making as it relates to habitat management 
would be sound and that impacts overall would be more beneficial than 
detrimenta l. However , without a strictured planning process , documentation 
and eva luation , impacts wou l d be difficult to monitor. Actions wou ld tend 
to be fragmented , uncoordinated and inefficient . 

The socioeconomic effects would not be s ignifi cant . It is highly likely , 
however , that management activities would be more costly and more 
difficult to defend from criticism. 

It is unlikely that implementation of this alternative would be likely 
to result in any significant controversy. The public is generally 
unaware and not interested in habitat management planning . 

B. Proposed Action Alternative 

It i s proposed to implement a Habitat Management Pl an for the Audubon 
Nationa l Wildlife Refuge Complex. The objectives of such a plan are to 
meet i nterna l requirements of the Fish and Wildlife Service1 to provide 
continuity between managers, to make efficient and effect ive use of 
Station personnel and funds , produce a coordinated effort for manag ing 
habitat, to provide for higher authority review and approval and to 
provide a written program which leads to fulfillment of station objectives. 
The plan provides for overall gu i dance to meet FWS policies and objectives , 
while allowing for a decision making process that selects management tech­
niques and methods most appropriate for each habitat unit on an objective 
basis . 

The proposed action would meet the needs and satisfy the problems out­
lined in Section I. Whenever habitat is manipulated there are some 
impacts to the environment . These impacts affect the soil, water , 
topography and vegetative cover directly while effecti ng wildlife 
populations indirectly . The impacts may be s light and short lived as 
in grazing and haying or they may be severe and long lasting when such 
techniques as farming , spiking or di scing are employed . It is assumed 
that the methods will be selected and used correctly to minimize adverse 
impacts . Overall the activities are beneficial to wildlife particularly 
ground nesting birds such as waterfowl and upland game . There is always 
the potential that any of the techniques used will be appli ed incorrectly. 
When that occurs the impacts may be considerably worse. 



Socio-economic effects are judged to be slight with implementation 
of this alternative. To the general public little difference will 
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be apparent compared to existing operations . Likewise , it is unlikely 
that significant controversy would be generated . 

C. Seperate Planning by Activity 

This alternative would impl ement a seperate management pl an for each 
activity i.e. Grassland Management Plan, Cropland Management Plan, 
Grazing Plan, etc. The seperate plans would accomplish much of the 
same goals as the proposed action, but could l ead to activities that 
are uncoordinated and conflicting. 

The environmental impacts of th i s alternative would be simil ar to the 
proposed action . Wildlife would probably not benefit as greatly, however , 
because of the lack of coordination between the plans . 

As with the No Action Alternative and the proposed action socio- economic 
effects would be minimal and little controversy would be expected . 

D. Maximize Economic Benefits 

This alternative would implement a Habitat Management Plan to maximize 
economic benefits to the refuge, Service and local commun ities. Mani ­
pulation would be carried out with accepted techniques to minimize adverse 
impacts to the environment , but would be done to obtain economic return 
rather than to produce or benefit wildlife . 

The problems and needs outlined in Section I would only partia lly be met 
since refuge and Service objectives could not be met under this alter­
native . As far as producing coordination of activities , continuity, 
efficiency, etc . this alternative would accomplish those goals . 

Even properly conducted this alternative would impact soil, vegetation, 
water and topography considerab ly more than other alternatives, because 
there would be both an increase in acres being used at any given time 
and the frequency of manipulation . The impact on wildlife would be 
severe as they would become secondary to economic return. Declines in 
current populations could be expected and objective levels could not be 
met . There would be great potential for abuse of the environment to 
generate even greater economic return. 

Local agricultural interests would benefit considerably from thi s 
alternative. Opportunity for grazing , haying and farming would increase 
appreciably bringing greater monetary benefits both to the government 
and the local economy. 

This alternative would result in s ignifi cant controversy both locally 
and probably nationally. Hunters and conservation groups as well as 
other interes ted citizens would be very ups et as wildlife become 
secondary to economic benefits . Legal actions to the acti on would 
be very likely. 



E. Non-use Alternative 

Th i s alternative would prescribe non-i ntervention in the natural 
forces acting upon the various habitat types. No manipul ation 
would be allowed and each habitat unit would be allowed to become 
whatever nature dictated. 

No n-use throughout t he Compl ex would not meet the needs , solve the 
problems or achieve the objectives identified i n Section I. 

Soil, water and air quality might benefit f rom a program of non-use . 
Vegetation and wildlife, however, would be adversely impacted, particu­
larly over the long-term. Due to the small size of the units involved 
natural balance as it is commonly thought of could not operate . 
Acti vities on the surrounding private l ands would dictate the direction 
the units would evolve towards. Vegetation would stagnate , be increasingly 
invaded by undesirable exotic speci es (leafy spurge, smooth brome , etc . ) 
and productivity would decline . Wi l dli fe populations would al so decline. 
Current economic benefits that result from habitat manipulation (farming , 
grazing, etc.) would be lost as would revenue accruing to the government. 

This alternative would be controversial . Local agricultural interests 
would be unhappy because of the economi c loss , increased fire danger 
and untreated noxious weeds . Conservation oriented' groups and hunters 
would be unhappy as wildlife popul at ions declined . 
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SECTION III: AFFECTED ENVIRONMENT 

The Audubon Wetland Management District encompasses Ward, Sheridan 
and McLean Counties in west central North Dakota . The Audubon NWR , 
Lake Nettie NWR and McLean NWR are located i n McLean County. The 
complex of Waterfowl Production Areas and National Wildlife Refuges 
is administered from the Audubon NWR headquarters located approximately 
three miles north of Coleharbor , North Dakota along the south shore of 
Lake Audubon , a sub- impoundment of the Garrison Dam and Reservoir 
Project (Figure 1) . 

These management areas occupy lands that were formed by 9lac ial 
activity during the last continental ice age (Wisconsin) end ing 
from 9, 000 to severa l hundred thousand years ago . In general the 
topography i s characterized by gentle to rough hills on dead- ice 
moraine . Associated with the dead- ice moraine are numerous kames, lake 
plains, ice contact gravel deposits , and areas of collapsed outwash 
topography . This glacial morai ne runs basi cal ly from northwest to 
southeast through the t hree counti es . The terrain becomes more 
gentle to either side of the moraine known as t he Missouri Coteau . 

The climate of the area is one of extremes with temperatures from 
-400 F. in January to 1000 F. in July . Preci pitat,on averages 12 to 
17 inches , increasing from west to east . The majority of the pre­
cipitation is recei ved during the spring and summer with 60 percent of 
the annual average comi ng i n t he peri od May through August . 

Ecol ogically the area is a t ransition zone from short grass pra1r1e to 
the west and ta ll grass pra irie to the east termed mi d- grass pra i rie . 
Common grasses incl ude western wheatgrass (Agrothron smithii) , bl ue 
gramma (Boute l oua gracilis) , green needlegrassSti pa viridul a) , littl e 
bluestem (Andra o on scopari us), switchgrass (Panicum virgatum) , and 
prair i e cordgrass Spartina pectinata) . Woody species may include 
wi l low (Sa l ix spp . ) , snowberry (Sumphonicarpus occidentalis) , cottonwood 
(Popu l us spp . ) and green ash (Fraxinus pennsylvanica) . Characteristic 
forbs include sunflower (He l ianthus spp.) , pasque flower (Anemone 
patens) , fleabane (Erigeron spp . ) , gumweed (Grimdelia sguarrosa) and 
fringed sage (Artemisia frigida) . A more complete list of plant species 
is found in refuge files . 

Wi ldlife are characteristic of the northern great plains and include 
186 species of bi rds , and 37 species of mammals that have been recorded 
on the various areas under management . Mamma l and bird lists are avail ­
able at the refuge offi ce . 

There are three endangered or threatened species of animals, all birds, 
that can be expected t o be found in the three county area especial ly 
during migration periods . These are the ba l d eag l e , peregrine fal con 
and whooping crane. None of these species would be expected to be 
affected by the proposed act ion . No historical , architectual, archaeolo­
gical or other significant cul tural resources are known to be p,resent on 
any of the areas . 

Table II presents the land type inventory for the three counties . 
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Table II. Land Type Inventory of Audubon NWR , Lake Nettie NWR, McLean 
NWR and Audubon WMD in acres . 

AREA 

Land Audubon L. Netti e McLean Audubon 
Type NWR NWR NWR WMD Totals 

Seasonally 
Flooded Basins 80 0 0 70 150 

Fresh Meadows 28 732 90 0 850 

Shallow Fresh 
Marshes 152 140 0 985 1,277 

Deep Fresh 
Marshes 135 249 6 3,676 4,066 

Open Fresh 
Water 10 ,420 0 13 1, 052 11,485 

Open Saline 
Marshes 0 0 0 560 560 

Crop lands 675 37 0 0 712 

Native 
Grasslands 1,014 566 63 6,058 7,701 

Res tored 
Nat ive 
Grasslands 0 0 0 251 251 

Introduced 
Grass lands 939 139 6 556 1,640 

Dense Nesting 
Cover 1,128 390 163 2, 987 4, 668 

Trees 82 2 0 31 115 

Brush 11 10 0 301 322 

Admin . 
Lands 71 0 0 120 191 

Streams 0 0 3 0 3 

Totals 14,735 2, 265 344 16,647 33,991 
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SECTION IV: ENVI RONMENTAL CONSEQUENCES 

Alternative A: No Action 

Currently habi tat manipulation involves a vari ety of techniques or 
methods . Among those used are grazing, haying, farming, sp i ki ng and 
disc ing, prescribed burning, herbicides used for noxious weed control 
and chemical fertilizers. All of these techniques involve a degree 
of surface or subsurface disturbance to the soil and covering vegetation. 
Under current management specia l consideration is given to soil types , 
topography and other environmental considerations to keep disturbance 
to a mi nima l l evel. On native prai ri e communities only haying, grazing 
and prescri bed fire are used . Native grass l and are not dis t urbed by 
mechani cal means . Cropland is of course a significant disturbance . 
All croplands managed on the comp l ex were cropland prior to the acquisi­
tion of the areas. Units with Dense Nesting Cover require occassional 
disturbance to retain prod uctivity for nesting. These units are dis­
turbed once in every seven to eight year period. During that manipula­
tion there are short term impacts to the soil and vegetative cover 
before DNC is re-established . 

Control of State li sted noxious weeds is mandated by St ate law. · All 
personnel us ing chemicals are certified pesti cide ~pplicators or work 
under t he direct supervison of a certi fi ed applicator . Great care is 
used to follow label directions and only pesticides approved by higher 
authority are used. 

Alternat ive B: Proposed Action 

Environmental consequences of the proposed action are very similar to 
those of the No Action alternative. Under the proposed action , however , 
a greater degree of planning is involved as well as review by higher 
authority of the t echn iques and methods used. Impacts to the environ­
ment are mini mized under th is alternative . 

Alternative C: Seperate Pl ann ing by Activity 

Again the environmental consequences of this alternative are simil ar 
in nature to those fo r Al ternative A and B above . The only difference 
with thi s alternative is that each activity would be pl anned seperat ely 
i. e. farming, grazing, prescr i bed burning , etc . As a result coordination 
between the activities would be more di fficult and impacts to the environ­
ment could be somewhat greater than either of those alternatives , although 
probably not si gnificant ly. 
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Alternative D: Maximized Economic Benefits 

The environmental consequences of this alternative could be significant . 
Under th i s alternative current habitat management techniques that bring 
economic benefi t to the Service and the l ocal community would be increased 
and objectives would change from producing wil dlife benefits to producing 
economic benefits. The i ncrease i n these activities would involve 
greater soi l disturbance, loss of vegetative cover conducive to water-
fowl nesting , increased human disturbance , and increased use of pesticides , 
ferti lizers and soil amendments . There is potential to sacrifice proper 
management for even greater short term economic benefits that cou l d 
result in significant impacts to soi l, water, wildlife and other environ­
mental consideration . 

This alternative would reduce wildlife populations on and in the vicinity 
of each refuge and WPA in the Complex. Waterfowl production in particular 
would suffer. Thi s action could establ ish a precedent for similar 
actions on other Na ti onal Wild life Refuges, subverting wildlife benefits 
to economic gain. It is highly likely that impl ementation of this 
alternative would generate significant controver sy . Sportsmen and 
conservation oriented groups and individual s in general would be unhappy 
with the decli ni ng wildlife popu lations . 

\ 

Maximizing economic benefits at the expense of wildlife benefits would 
violate the compatibility test of the National Wildlife Administration 
Act (16 USC 668 dd- ee) . It is assumed that a proposal to i mplemen t t hi s 
alternative would require a full Environmental Impact Statement . 

Alternative E: Non- use 

Periodic periods of non- use may be beneficial to many types of habitat . 
Long-term non-use, however , is generally counter productive, particularly 
for grassl and communities . Soil is protected from erosion and distur­
bance thereby, protec ting adjacent wetlands from sedi mentation and 
degradation . However , this same act ion causes vegeta tion to dec line in 
both vigor and productivity as litter build up cools the soil, ties up 
avai l able nutrients and allows invasion of the corrrnunity by exotic 
spec ies that t end to fo rm monotypic communities . 

In genera l wildlife use and productivity declines on habitat managed 
under a non- use regime . 

The current economic benefits realized by local agricultural interests 
and the revenue accruing to the Service would be eli minated . This 
could cause considerabl e controversy by these interests . Sportsmen 
and conservation groups would al so be unhappy over the decline in wildlife . 
It is al so highly likely that depredations on private land adjacent 
to the various uni ts would greatly increase under non-managerrent of 
habitat, because of the decline of foods on the units . 



SECTION V: CONSULTATION AND COORDINATION WITH OTHERS 

Consultation and coordination during planning for this Environmental 
Assessment and the proposed Habitat Management Plan have been carried 
out with the following agencies and organizations: 

J . Clark Salyer NWR 
Arrowwood NWR Complex 
Des Lacs NWR Complex 
FWS Denver Regional Office 
Corps of Engineers (Riverdale) 
North Dakota Game & Fish Department 

\ 

SECTION VI: CONCLUSIONS AND RECOMMENDATIONS 

Based on the analysis contained in this document, I find that implementation 
of the proposed action 

..__! __ ] 

I x / 

would constitute an action s i gnificantly affecting the 
quality of the human environment and , therefore , 
recommend an EIS be prepared. 

would not constitute an action significantly affecting 
the qua l ity of the human environment and , therefore, 
recomnend a Finding of No Significant Impact (FONS!) 
be prepared. 

~~ Project Lead~ ~,P:1:-3 
Date 

Regional Office Reviewer Date 



June, 1983 

HABITAT MANAGEMENT PLAN 

AUDUBON NATIONAL WILDLIFE REFUGE COMPLEX 

Coleharbor , North Dakota 

Audubon Nationa l Wildlife Refuge 
United States Department of the Interior 

Fish and Wildlife Service 
Region 6 



Submitted by , 

Ronald D. Shupe, Proj~Leader 

Review and Approva l s 

Refuge Supervisor, ND Date 

Regional Director Date 



TABLE OF CONTENTS 

I . Introduction ••••••••••••••••••••• ••• .••••.•••• •• .••.••••• 1 

II . Objectives •••••••••••••••• •••• •••• ••••• •••••••••••••••••• 5 

III . Hab itat Inventory and Descri ption 
A. Refuges • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • . • • • • 6 

1. Wetlands ..................................... . ..... 11 
2. Croplands ••••••••••••••••••••••••••••••••••••.•••.• 11 
3. Grasslands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
4. Other Lands •••••••••••••••••••••••••••••••••••••••• 11 

B. Wet land Management District ........................... 11 

IV . Habitat Management 
A. We tlands • . . • • • . . • . • • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 13 
B • Crop 1 ands • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 14 
C. Grasslands ••••••••••.••••••••••••• •• •.••••••••••••.••• 19 

1. Genera l Consideration ...•••• •••• .• •••••••••.•....•• 19 
2. Management Options and Techniques •.•••..••••••.•••• 20 
3. Se l ection of Options and Techniques ••••.•••.•.••.•• 22 
4. Annua l Planning .................................... 23 

D • Forest • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 3 
E. Selection of Cooperators and Permittees •••• •• .•••••••• 26 

V. Records and Evaluati on ••••..•. •..•.••..•..••.•.•......•.• 27 

Amendments and Revisions •.•••••••••••••••••••••••••.•••••••• 28 

LIST OF FIGURES AND TABLES 

Figures 
1. Location Map .......................................... 2 
2. Physiographic Map ..................................... 3 
3. Location Map (Audubon NWR) •••••••••••••••••••••••••••• 7 
4. Locati on Map (Lake Nettie NWR) •••••••••••••••••••••••• 8 
5. Location Map (McLean NWR) ••••••••••••••••••••••••••••• 9 
6. Siphon System. . .. ...... .. ............................. 15 
7. Annual Grassland Manipulation Form .................... 25 

Tables 
1. Habitat Inventory for Refuge Fee Title Lands •••.•••••• 10 
2. Habitat Inventory for WPA ••••••••••••••••••••••••••••• 12 
3. Farm Unit Locati on .................................... 17 
4. Grass l and Inventory ................................... 19 
5. Grass land Manipu l ation Matrix. ........................ 24 
6. Habitat Measurement Techniques •••••.•••••••••••••• •.• • 29 



LIST OF EXHIBITS 

1. Letter of Understanding 
2. Habitat Management - Audubon NWR 
3. Hab itat Management - Lake Nettie NWR 
4. Habitat Management - McLean NWR 
5a . Daubenmire Canopy- Covered Measurement 
5b. Key Species Canopy- Covered Measurement 
5c. Mod ified Robel Method for Measurement Vegetation 
5d. Photo Point Record 
5e . Narrative Description of Vegetative Condition 



HABITAT MANAGEMENT PLAN 

AUDUBON NATIONAL WILDLIFE REFUGE COMPLEX 

I . INTRODUCTION 

The Audubon Nati onal Wildl ife Refuge Complex , l ocated in west central 
North Dakota , consists of three fee title Nationa l Wildlife Refuges , 
five easement refuges , 81 Waterfowl Production Areas and 1,169 wetland 
easements in three counties, McLean ; Sheridan and Ward . This management 
plan is concerned with habitat management on the fee title lands only . 
Since the refuge and wetland easements are on privately owned land, no 
direct habitat management is possible . 

The refuges and WPA 's comprise approximately 34 ,000 acres as follows : 

Audubon NWR 
Lake Nettie NWR 
McLean NWR 
McLean WPA ' s 
Sheridan WPA 's 
Ward WPA ' s 

Total Acres 

14,735 
2, 265 

344 
4,436 
6,843 
5, 368 

33,991 
' 

The three refuges are all within McLean County while the WPA's are 
situated throughout the three counties . The complex is administered 
from the Audubon NWR headquarters, three miles north of Coleharbor 
(Figure 1). 

Physiograph ically the three counties administered from the Audubon 
Complex are divided into three types from west to east; Coteau Sl ope , 
Missouri Coteau and Drift Prairie . This configuration is shown in 
Figure 2. Discriptively the Coteau Slope is characterised by moderate 
relief, generally less than 25 feet locally, but greater near some 
deeper valleys . These valleys carry intermittent streams over the 
slope to the Missouri River . Maximum elevations range from 2,000 feet 
to 2,400 feet at the west edge of McLean and Ward Counties . 

Th e Missouri Coteau is an area of high local relief averaging 25 to 
30 feet between lows and adjacent highs . The topography is characterised 
by numerous sloughs, lakes and rolling hills . Elevations range from 1800 
to 2200 feet. The Drift Prairie is relatively l evel to gently undulating 
plains with many shallow depressions . Elevations average 1600 feet. 

The land forms were created from glacia l action occurring from 2,000 to 
10,000 years ago at the time of the last continental ice sheet , the 
Wisconsin . Much of the soils are derived from this glacial action and 
the various types of moraines left by the receding ice . The Coteau Slope 
is basical ly covered by ground and sheet moraine and dead-ice moraine 
characteris i ng the Missouri Coteau. The Drift Pla in is covered by shallow 
glacial drift . 
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Figure 1. Location of Audubon NWR Management Comp l ex , North Dakota . 
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Figure 2. Physiographic map of Sheridan , McLean and Ward Counties 
North Dakota. 
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The soils formed from this glacial material belong to the Chestnut and 
Chernozem soil groups characterised by an accumulation of ca lcium salts 
at depths of 14 to 36 inches. The depth of this calcium zone varies due 
to annual average precipitation and is shallower to deeper from west to 
east within the District. Detailed soil surveys are available for Ward 
and McLean Counties . Sheridan County will have a survey available by 
1985. These surveys are an integral part of the planning process in 
habitat management as they relate to productivity and soil erosion 
potential . 

The climate of the three county district is characteristic of the Northern 
Great Plains i . e. one of extremes; hot summers and cold winters . Tempera­
tures of over 1000 F. during July and below -200 F. in winter are common . 
Annual precipitation averages 14 to 18 inches increasing from west to east . 
Sixty-one percent of the annual precipitation occurs from May through 
August with June and July the wettest months (37 percent) . The warm summer 
temperatures accompanied by adequate rainfall are conducive to high 
vegetative growth. 

The District is within the geographic area known as the Great Plains 
stretching from Canada into Mexico and classified vegetatively as mixed 
grass prairie ; a transistion zone between the short grass prairie to the 
west and the true or. tall grass prairie to the east . The native prairie 
within most of the District is dominated largely bY cool season grasses 
with warm season speci es becoming more abundant in the easte rn part of the 
District. There are two other types of grassland communities within the 
District; tame or introduced grasslands and dense nesting cover (DNC) . 
The introduced or tame grasslands are largely composed of smooth brome 
(Bromus inermis) , crested wheatgrass (Agropyron cristatum) and Kentucky 
bluegrass (Poa pratensis) in varying composition . The DNC areas are 
tall wh eatgrass (Aro ron elongatum), intermediate wheatgrass (Agropyron 
intermedium) alfalfa Medicago sativa) and yellow sweet clover (Melilotus 
officinalis) . 

Grasses of the native prairie are mainly blue grama (Boutelona gracilis), 
needle-and-thread (Stipa comata), green needlegrass (Stipa viridula). 
porcupinegrass ({tipa spartea), western wheatgrass (Aro ron smithii), 
little bluestem Andropogon scoparius) and big bluestem Andro o on 
gerardii with lesser abundance of switchgrass (Panicum virgatum and 
Indian grass (Sorgrastrum nutans) . 

Major forb species include Astragalus spp., heath aster (Aster 
ericoides) , Penstemon sp ., western yarrow (Achillea millefolium), 
silver-leaf scurfpea (Psoralea orgaphylla), herbaceous sage (Artemisia 
glauca) and dotted gayfeather (Liatris punctata). Woody spec i es include 
fringed sage (Artemisia frigida), green sage (Artemis ia campestria), 
weste rn snowberry (Sm horicar os occidentalis), buffaloberry (Sheperdia 
canadens i s) , willow Salex sp . and cottonwood (Popu lus sp . ). 
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Wetlands of al l types and sizes from the 10,500 acre refuge portion of 
Lake Audubon down to one-tenth acre seasonal ponds dominate the land­
scape. Approxima tely 54 percent of the fee title holdings are wetlands 
with the remainder primarily grasslands of one type or another. 

II. OBJECTIVES 

The primary objectives of the refuge Complex are the production of 
migratory waterfowl and maintenance and enhancement of migration habitat 
for ducks and geese. Secondary objectives i nclude production of migratory 
non-game birds, protection and enhancement of non-migratory wildlife 
species, environmental educati on, wildl ife/wi ldl ands oriented recreation, 
where compatible with the primary objectives, and the protection and 
enhancement of natural ecological communities . Habitat management is a 
critical function necessary to meet these objectives. 

Refuge habitat management is aimed at achieving the primary objectives 
i . e. waterfowl production and migration habitat . In turn habitat managed 
for production and migration contribute considerably in meeting secondary 
objectives as well. There are basically four types of habitat that are 
managed with differing objectives for each type. These are wetlands, 
grasslands, croplands and tree plantings . 

In general wetlands within the complex are naturally occurring with little 
opportunity for management . Lake Audubon (10,420 acres) is controlled by 
the Bureau of Reclamati on for the Garrison Diversion Project and is not 
available for management. In general the remaining wetlands wi ll be managed 
as natural conditions of drought and preci pitation dictate. The natural 
wetlands are generally at the mercy of the whims of nature. The exceptions 
are Lake Suzy on McLean NWR and some of the wetlands adjacent to Lake 
Audubon where some management is possible due to a series of siphons . On 
those areas the concerned wetlands will be managed to encourage use by ducks 
and geese through the nesting, brood rearing and migration seasons . On 
the Wetland Management District opportunities for restoring drained wetlands, 
and creating new wetlands will be constantly looked for and achieved. 

There are basically three types of grasslands within the overall habitat 
type; native, introduced and dense nesting cover (DNC) . The objective for 
native prairie is to achieve a range condition in the good to excellent 
catagory based on standard Soil Conservation Servi ce guidelines . This 
standard is based on natural ecological sucession of vegetation according 
to range site, soils , slope, aspect and precipitation with other limiting 
factors considered. The objective for both the introduced grassland 
cormnunity and dense nesting cover plantings is to maintain the units in a 
state of optimum vegetative productivity and vigor. This optimum condition 
is variable among the units according to the actual potential of the soi l 
and other variables such as precipitation and topography. 



Croplands are managed on the Complex to meet three objectives: 
provide food for migrating birds , reduce depredations by geese and 
ducks on adjacent private l ands and to a much l esser degree provide 
a food source for resident wildlife. 
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With the arriva l of the white settlers on the Dakota plains almost 
any tree became a welcome one. As a result many of the trees we have 
now were planted around homesteds. With the great drought of the 
1930 1 s tree plantings received even greater emphasis to control soil 
erosion and provide resident wildlife habitat . From a waterfowl 
ma nagement point of view tree plantings have little benefit and may 
in fact be detrimental because they provide habitat for predators . 
For resident species they are beneficial in providing cover . In 
general existing tree plantings will be allowed to remain , but no 
new plantings will be undertaken without careful thought and justifi ­
cation . Naturally occurring trees will be encouraged . 

III . HABITAT INVENTORY AND DESCRIPTION 

Much of the native prairie in west central North Dakota has been broken 
for cropland during the last one hundred years . As a result in many 
areas native prairie has been reduced to remnant tracts scattered 
amongst cropland . The Missouri Coteau sti ll has considerable unbroken 
prairie due to the unsuitable soils and topography; Even in this area , 
however, prairie is being broken as economic pressures encourage farmers 
to plant everything they can. Much of the fee title la nds administered 
from this office are a mixture of native prairie, retired cropl ands and 
tame pasture . 

A. Refuges 

The three fee title refuges are all located in McLean County. Acqu i s iti on 
occurred in the mid 1950 1 s through mid 1960 1 s . Audubon NWR , the largest 
of the three, is a mitigation area superimposed on the Corps of Engineers 
Garrison Dam and Reservoir Project. Lake Audubon is seperated from the 
rest of Garrison Reservoir by an earth-fi ll embankment and is intended 
to serve as the principle supply reservoir for the Bureau of Reclamation ' s 
Garrison Diversion Irrigation Project . The Service has no control over 
the water levels in Lake Audubon. There is an Agreement between the FWS, 
COE , BR and State Game and Fish regarding fluctuations and timing of both 
re leases from Lake Audubon and replenishment through BR's Snake Creek 
Pumping Plan . (See Exhibit 1). 

Both Lake Nettie NWR and McLean NWR were begun in the 1930 1s as hunting 
and flowage easement refuges. Subsequently fee title acquisition 
occurred in the 1960 1 s with both areas now being a mi xture of fee title 
and easement lands . Figures 3, 4 and 5 illustrate the three refuges . 
Table 1 shows the habitat inventory for these areas . Exh ibit 2- 4 at the 
back of this plan illustrate the habitat types and the locations for the 
three fee title refuges . Refuge fil es also contain detailed habitat 
inventory for each area . 
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Table I. Habitat inventory for refuge fee title lands, Audubon NWR 
Complex in acres . 

Habitat 
Type 

*Emergent wetland, temporarily 
flooded, Fresh (Type I) 

Emergent wetland, saturated 
Fresh (Type II) 

Emergent wetland , semi­
permanently flooded, fresh 
(Type III) 

Emergent wetland, permanently 
flooded, fresh (Type IV) 

Aquatic bed, permanently 
flooded, fresh (Type V) 

Total Wetland Acres 

Cropland 

Native Grassland 

Introduced Grassland 

Dense Nesting Cover 

Trees 

Brush 

Administration Lands 

Ri vers/Streams 

Total Upland Acres 

Total Habitat Acres 

Audubon 
NWR 

80 

28 

152 

135 

10,420 

10,815 

675 

1,014 

939 

1,128 

82 

11 

71 

3,920 

14,735 

Lake Nettie 
NWR 

732 

140 

249 

1,121 
\ 

37 

566 

139 

390 

2 

10 

1,144 

2,265 

McLean 
NWR 

90 

6 

13 

109 

63 

6 

163 

3 

235 

344 

Totals 

80 

850 

292 

390 

10,433 

12,045 

712 

1,643 

1,084 

1,681 

84 

21 

71 

3 

5, 299 

17 , 344 

*Wetland classification from "Cl assification of ~fotlands and Deepwater 
Habitats of the United States ", Cowardin, et. al . FWS/OBS-79/31 , 1979. 
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1. Wetlands 

As indicated in Table I wetlands comprise the majority of acres 
managed from this office on the refuges, with Lake Audubon accounting 
for over 60 percent of the tota l acreage and nearly 87 percent of the 
wetlands acreage. Except for Lake Audubon and Lake Suzy the wetlands 
are typical of the prairie pothole region. They are cyclic in nature, 
full in some years and dry in others. This hydrologic cycle is natural 
and very important to waterfowl. Periodic drying allows for nutrient 
recycling and when wet once more provides an abundant food source for 
waterfowl and other migratory birds. 

2. Croplands 

Nearly all of the permanent cropland is located on Audubon NWR. There 
is one field of 37 acres on Lake Nettie NWR that is intermittently 
used for crop production. In addition to the permanent acres approxi ­
mate ly 500 acres annually may be in cropland for DNC or other grassland 
reestablishment on the three fee title refuges and WPA's. 

3. Grasslands 

Table I gives the accounting for the basi'c three types of grassland on 
the refuges . The introduced grassland is primarily composed of smooth 
brome, crested wheatgrass and Kentucky bluegrass of varying composition. 
The DNC catagory also includes a few acres of planted native grasses . 
In the future as we plant more natives, where appropriate, a fourth 
catagory may be appropriate . 

4. Other Lands 

This general catagory includes roads and trails, building and storage 
areas , tree and brush plantings and three acres of intermittent stream 
at McLean NWR , approximately 180 acres tota l. 

B. Wetland Management District 

The three county WMD encompasses 81 units totalling 16,646 acres. There 
is quite a bit of variation between the units as to habitat types, wetland 
complexes and soil types as would be expected in such a large area 
covering three distinct physiographic units. The Coteau is represented by 
the largest concentration of WPA 's with fewer units to either side , Missouri 
Slope and Drift Prairie. Table 2 gives the habitat type breakdown by 
county . With 81 areas it is not possible to include a habitat map for 
each area . The reader is referred to the refuge files for specific , 
detailed habitat information for individual WPA's . 
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Table 2. Habitat inventory for Waterfowl Production Areas, Audubon 
Wetland Management District in acres. 

Habitat 
Type 

*Emergent Wetland, temporarily 
flooded , fresh (Type I) 

Emergent wetland , saturated, 
fresh (Type I I) 

Emergent wetland, semi ­
permanently flooded , fresh 
(Type II I) 

Emergent wet land, permanently 
flooded , fresh (Type IV) 

Aqua tic bed , permanently 
flooded , fresh (Type V) 

Unconsolidated bottom, per­
manently flooded, Eusaline 
Type XI) 

Total Wetl ands 

Native Grasslands 

Restored Native Grasslands 

Introduced Grasslands 

Dense Nesting Cover 

Trees 

Brush 

Administra tive Lands 

Total Upl ands 

Grand Total 

McLean 
County 

16 

0 

236 

882 

252 

134 

1,520 

1,921 

13 

43 

86 7 

8 

34 

30 

2,916 

4,436 

Sheridan 
County 

29 

0 

404 

1,507 

432 

230 ' 

2,602 

2, 437 

32 

290 

1, 227 

15 

187 

53 

4,241 

6,843 

Ward 
County Totals 

29 70 

0 0 

345 985 

1,287 3, 676 

368 1,052 

196 560 

2,221 6,343 

1,700 6,058 

206 251 

223 556 

893 2,987 

8 31 

80 301 

37 120 

3,147 10 , 304 

5,368 16,647 

* Wet l and Cl ass i ficat ion from "C l assification of Wetl ands and Deepwater 
Habitat of the United States" . Cowardin , et.al . FWS/OBS - 79/31 , 1979 . 



IV. HABITAT MANAGEMENT 

Habitat management for the purpose of this plan may be defined as 
the purposeful, deliberate and judicious manipulation of water, so il 
and vegetation to achieve defined objectives for the benefit of wild­
life and hamans. The overriding objectives of the Audubon Compl ex are 
waterfowl production and enhancement of migration habitat for water­
fowl. Therefore, we are obligated to manipulate the public lands that 
we administer in such a manner (purposeful, deliberate and judicious) 
that those objectives are achieved. Habitat management i s not a static 
endeavor. If properly done it is always changing to reflect innovation, 
needs and new information . We will never reach a point where the 
manager can sit back and reflect on a finished job . This is as it 
should be, because what we are managing wildlife for is people and their 
needs which are always changing. In this section we will present the 
relationship between the different habitat types and refuge objectives. 
Man ipulation techniques will be discussed and the processes by which 
the manager may choose the appropriate technique to achieve the desired 
result. 

In general the Service policies and guidelines for habitat management 
are contained in Chapter 6 of the Refuge Manual . In addition station 
files contain Regional Office memos and directions regarding specific 
policies and guidelines applicable to this Region and North Dakota. The 
manager shall be familiar with the contents of these references and in­
corporate them into the management process . 

A. Wetlands 

Wet l ands are the backbone of the waterfowl objectives for the Complex. 
Except for Lake Audubon and Lake Suzy they are naturally occurring and 
dependent on the vagari es of nature for management. Our management 
policy for these naturally occurring wetlands will be to recognize the 
importance of the natural hydrologic wetland dry cycle and the role it 
plays in waterfowl and other wildlife management . The periodic dry 
cycles may be detri'mental in the short term to wildlife, particularly 
waterfowl , but in the long term drying out is very important in nutrient 
recycling and aquatic vegetation management . The manager should resist 
the urge to provide a consistent water supply unl ess a specific objective 
is formulated, whereby continuously full wetlands is the only alternati ve 
to meet a specific high-priority need . For Lake Audubon, Lake Suzy and 
potential ly Lake Nettie, where some water management is possible and 
perhaps unavoidable, different guidelines are appropriate. 

Lake Audubon, as mentioned earlier in this report, is the ma in supply 
reservoir for the Garrison Diversion Project. As such the refuge has 
virtually no control in its management. Therefore , it is not considered 
in this plan. Adjacent to Lake Audubon, however , are a series of natural 
wetlands where under certain circumstances water may be added by means 
of five siphons through dikes . In addition there is a temporary pumping 
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site and 12 inch culvert installed to divert Lake Audubon water to a 
40 acre natura l marsh . Fi9ure 6 shows the location of the siphon 
facilities and the wetlands they can serve . The philosophy behind 
the siphons and pumo site is that under severe , area wide drought 
conditions water can be transferred to these areas to provide minimal 
habitat where otherwise there would be none . However , keeping these 
1:1etl ands wet when they would naturally be dry would negate the benefits 
of periodic drying and eventually productivi ty would decline . There 
is no black and white solution to this dilemma . The manaoer must decide 
whether or not to 1 et these wetlands dry out or keep them._ wet based on 
what is best for the resource . It is recommended that if it is decided 
to add water it be done in the l ate summer or early fall for migration 
habitat and let them dry through the summer for partia l drying benefits . 
It is also proposed that a series of seven small, simple water control 
structures to installed on the sub ject wetlands to allow more flexibility. 
With the structures the wetlands could be either filled or allowed to 
dry out as desired . Fiqure 6 shows the recommended location of these 
structures . 

Lake Suzy on McLean NWR is formed by an earth fill dam with a masonary 
rubble spillway. The spillway is scheduled for replacement in 1983 . 
The new structure will have a control structure to allow period ic 
draw down for nutrient recycling and vegetation management . It is 
proposed that the impoundment be drawn down approximately every five 
years and left dry for at least one full year. Deep !·later Creek, which 
feeds the lake is spring fed and would refill it in one to two years . 
The drawn down should begin tn late fall . By spring thaw the water level 
should be as low as it is possible to get it . The lake should be left 
down until the next spring when the control structure would be closed 
just prior to runoff . If desired the l ake could be left dry lonqer to 
allow island construction, channel clean out, cattail control or for 
other manaqement needs . 

Currently , Lake Nettie has no water management capability . Due to rising 
water levels throu9hout that area, however, water management will be 
desi rabl e in the near future . Planning is only in the preliminary stage 
at this poi nt. 11hen more definate plans are available this olan will be 
amended . 

Water and wetland mananement are discussed in 6 RM 2. Service policies 
have been incorporated· in this plan as appropriate , however, the mana9er 
should refer to the Refuge Manual for specific 9uidance . 

B. Croplands 

Specific guidelines and policies r egarding croplands are found in 6 RM 4. 
The manager shall refer to the Refuge Manual for National polici es and 
guidelines . The on ly permanent cropland managed at this station is on 
the Audubon NWR . Currently there are 675 acres in the program. All DNC 
plantings throughout the three fee title refuges and 81 WPA ' s are 



F.i 9ure 6. 
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Siphon system for adding water to natural wetlands. Proposed 
control structures shown in red . Siphons are shown in green 
with wetlands and flow in blue. 

( 
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subject to periodic cropping for rejuvenation or reestablishment of 
DNC or other cover. Cropping these areas , however , is less desirable 
than other techniques, because it removes them from nesting habitat 
for up to four years . Therefore, breaking and cropping these areas 
is only used when it is the only or best alternat ive to achieve the 
objectives for a particula r field. (See Grassland Management , Section 
IV . C. for further discussion) . Whenever a field is cropped for what­
ever purpose it will be managed for that period as cropland and be done 
in accordance with this section of the Habitat Management Plan . 

There are two primary objectives for our refuge farming program. The 
first is to supplement naturally occurring food suppl ies in support of 
the National and Central Flyway Waterfowl Management Program. The 
second objective is to lessen the impact of waterfowl depredations on 
private lands in the vicinity of the Audubon NWR . Secondary objectives 
include supplemental food suppl ies for non-game migra tory birds and 
resident wildlife, support of the State waterfowl hunting program and 
as needed for control of noxious weeds . 

Cropping a particular field for DNC or other cover establishment is used 
to compensate a private farmer for breaking, preparing the seed bed and 
seeding the cover. Used in thi s manner the crops are not considered 
excess and do not fall under the prohibition of suppl ementing the station 
budget , which is illegal . This process is discussed more fully in Section 
IV C., Grassland Management. ' 

The Audubon Refuge receives considerable use by both ducks and geese during 
migration periods . Peaks in the fall of 30 ,000+ geese and 50 ,000+ ducks 
are conman . Obviously, there is not sufficient natural food supplies to 
susta in this number of birds . Hence a suppl emental source i s necessary . 
During the spring and summer upwards of 2, 500 geese and 8,000 to 10 ,000 
ducks use the refuge . Lake Audubon itself produces very l ittle natural 
foods and the natural wetlands do not produce enough to support this 
number of birds . The farming program provides the deficit . 

Small grain harvest usually begins on private l and in the vicinity of the 
Audubon NWR in mid-August and lasts through September depending on the 
weather. Cool wet conditions prolong the harvest while dry, warm 
conditions hasten it. The conunon practice in this area is to swa th small 
grain, l et it dry for several days and then combine it . If the swaths 
get wet they can 't be combined until they dry out . The swaths are very 
attractive to ducks and geese and some depredations will occur irregardless 
of refuge attempts to prevent them. Our farming program, along with other 
measures, can lessen depredation impacts considerably . While legally we 
are not required to do anything about depredations , morally, po l itically 
and realistically we must . To help alleviate off- refuge depredations 
each farmer is encouraged to plant at least some refuge shares as early 
in the spring as possible . 
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As grain harvest approaches at least one field in each farm unit 
should be mature enough to cut. Refuge personnel can swath or mow 
a small portion to encourage waterfowl to use it . Once they get used 
to using refuge grain they are less likely to leave the refuge and 
depreciate on private lands. 

Secondary objectives of the farming program are norma lly met incidentally 
to achieving the primary objectives . Normally nothing additonal is 
needed for these lesser objectives . As such this plan will not address 
these objectives specifically. 

Currently there are six farming units comprising 675 acres . Table 3 
gives the data on these units. In any given year roughly one- third of 
the cropland is in su1111T1erfallow (225 acres) for moisture conservation, 
weed control and nutrient recycling. Of the rema ining 450 acres the 
Cooperative Farmer gets two- thirds (300 acres) of the crop produced and 
the refuge gets one-third (150 acres). This share is based on the pre­
vailing crop- sharing ratio for central McLean County as established from 
the local S. C.S. and A. S. C.S. offices. At least every five years this 
ratio will be reviewed using S. C. S. and A.S.C.S. data to ins ure that the 
ratio is equitable to both the farmer and the government . 

Table 3. Farm unit location, size and 1983 Cooperator, Audubon NWR . 

1983 
Farm Location Total Acres 1983 Crop Acres 
Unit Sec . No . Acres Fallowed COOQ . Refuge CooQerator 

A- 3 2 & 3 140.9 48 . 3 61. 7 30 .9 J . Fransen 

A- 5 7 & 12 203 . 5 71.8 87 . 8 43 .9 w. Wilson 

A- 13 8 & 17 139 .8 65.8 49 . 3 24 .7 R. V. Nelson 

A-24 2 & 3 84. 1 47 . 7 24 . 3 12 . 1 R. Voth 

A-27 34 18. 5 10.7 5. 2 2.6 R. Voth 

A-28 28 88 .8 0 59 . 2 29 . 6 c. Okerson 

Totals 675 . 6 244 . 3 287 . 5 143.8 

In general refuge farmers will be required to follow standard farming 
practices to insure good soil conservation and produce optimum crop 
production . This includes appropriate weed control. Fallowing one year 
out of every three does a fairly good job of keeping weeds in check. 
However, it frequently becomes necessary to use chemica l s to achieve 
the necessary control . It i s the manager's responsibility to obtain 
approval for individua l chemicals that the farmer may want to use through 



the standard Chemical Proposal forms and procedures (See Pesticide 
Manual and 7 RM 14) . In t heory the farmer will be applying the 
pesticide under the manager's supervision as a State Certified 
Pesticide Applicator . The farmers will be required to use pesticides 
in a proper safe manner and in accordance with label directions including 
maintaining records of use as prescribed by the Cooperative Farming 
Agreement . Selection of farmers is discussed under Section IV . E. 

The location of the farm units on the refuge is i mportant to realize 
thei r maximum effectiveness in meeting refuge objectives . They should 
be situated so as to provide edge effect and provide the best use by 
waterfowl and resident wildlife . The f i elds should be kept relatively 
small and aligned so that wind erosion does not become a problem. In 
addition they should be spread strategically throughout the refuge to 
encourage their use. Peri odically, as needed a farm unit may need to 
be retired to DNC or a native grass seeding to build soil productivity . 
Croplands shoul d be l ocated only in soi l classed I , II, or III ( See 
McLean Soi l Survey , 1979) except in unusual circumstances that must 
be documented in the refuge fi l es. 

In general t he de t erminati on of the locati on of refuge shares is split 
i nto two phases . At the t ime t he annua l farm program is determi ned 
in mid-wi nter pa r t of the refuge share may be delineated . It is recom­
mended , however , that no more t han one- half be determined at that time 
to all ow fo r adjustments needed due to goose use through the growing 
season, and to insure that the refuge share is given the same attention 
and care as the farmer's share . The remaining refuge shares can be 
determi ned just pri or to harvest t o account for goose use, weather , etc . 
The refuge shares shoul d be located to encourage maximum use and avail a­
bi lity to wi ldlife, preferably adjacent to the la ke and away from the 
refuge tour route for example . 

Currentl y, the refuge i s force account farming three sma ll food plots 
(3 . 2, 3. 4 and 3.2 acres) on Haugeberg Is l and in Section 8. They are 
pl an t ed to rye or winter wheat in mi d-August for goose browse through 
the fall migrat i on . The use by geese is so heavy virtual ly none of the 
plantings survive . These plots ass i st considerably in holding geese on 
the refuge through the harvest season and reducing depredations . In 
spring whatever comes up is al l owed to grow and provide some browse to 
returning birds , then pl owed under and fallowed until time to plant aga i n 
in late summer . 

To manage the f armi ng program effectively and efficiently the manager 
must be flexib l e enough to provide for the needs of the refuge and the 
farmer wh il e stayi ng within Service policy and guidelines . This is 
not always easy but i s absol utely necessary . 
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C. Grassland Management 

1. General Consideration 

There are approximately 14,260 acres of grassland on the three fee 
title refuges and 81 WPA ' s . Their proper management is crucial to 
realizing primary refuge objectives for waterfowl production and 
secondary objectives . Much of the Northern Great Plains has been 
broken up for agricultural production. As a result large tracts of 
native prairie are almost non- existent. Instead there is a mixture 
of native grassland , usually on the less productive sites , interspersed 
with seeded vegetation of varying composition . For management purposes 
these seeded areas are broken down into seeded nesting habitat and 
seeded pasture . Th e nesting habitat is termed DNC (Dense Nesting 
Cover) and is usually composed of tall and intermediate wheatgrasses 
with alfalfa and sweetcl over. The seeded pasture is primarily smooth 
brome , crested wheatgrass and Kentucky bluegrass . This sub- division 
also includes "go-back" lands i.e. former cropland that has been allowed 
to revert to whatever would grow there . Table 4 summarizes these 
catagories. 

Table 4. Grassland inventory by type and area . Audubon NWR Compl ex . 

Area Grassland T.z:'.~es 
Native Seeded Dense 

Re fuges Grassland Pasture Nesting Cover Totals 

Audubon 1,014 939 1, 128 3,081 

Lake Nettie 566 139 390 1,095 

McLean 63 6 163 232 

Sub-total 1,643 1,084 1,681 4,408 

WMD Counties 

McLean 1,934 43 867 2,844 

Sheridan 2,469 290 1, 227 3,986 

Ward 1,906 223 893 3,022 

Sub-tota l 6,309 556 2,987 9,852 

TOTAL 7,952 1,640 4,668 14,260 
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There are numerous contraints and special considerations that must 
be recognized in managing grasslands . Endangered and threatened 
species always require spec ial recognition. In this area the only 
endangered or threatened species known are the peregrine falcon, 
bald eagle and whooping crane . In addition there are two other 
speci es that are of special concern, the prairie merlin and the 
prairie falcon . Any of these species may be present, particularly 
during migration periods, but do not stay any length of time. 
Therefore, other than being cognizant of their occassional presence 
the manager need not take special measures . 

The State of North Dakota requires control of nine species of plants 
considered noxious, primari ly for agricultural purposes . The Serv ice 
cooperates by controlli ng these species as manpower and funding permit. 
The species are absinth wormwood , Canada thistle, field bindweed , hemp , 
hoary cress, leafy spurge, musk thistle, perennia l sowthistle and Russian 
knapweed . When planning management of any grassland the presence of any 
of these species will be considered and control wil l be part of the 
manipulation process . Also the State has air and water pollution control 
regulatiions that must be considered in planning grassland management . The 
manager should be familar with these regulati ons and adhere to their 
requirements . 

Perhaps the greatest constraints placed on grassla~d management are the 
political and emotional attitudes of citizens in the vicinity where a 
program is being planned . Generally a management practi ce that produces 
an economic return to the local community is preferred by the local 
citizens (grazing, haying, etc.). It is difficult to convince a rancher 
that all that grass out there is not just being wasted . The manager must 
be aware of these loca l philosophies and make an effort to sell his 
program on its merits and benefits . Sometimes a management technique 
that is sound and proper can't be used because it is totally unacceptable and 
alternatives must be considered . 

Refuge objectives as they relate to grass l and management are discussed in 
detai l in Section I of this Plan. It must be remembered that these objectives 
are sti ll somewhat general as necessitated by the widespread grassland 
units . Objectives are developed and related to each unit as appropriate 
in the unit planning process prior to manipulation . The Refuge Manual 
(6 RM 5) sho uld also be consulted for national objectives and policy as 
well as Regional memorandums and guidelines. 

2. Management Options and Techniq ues 

The manager has many options and techniques avai labl e to manipulate 
grasslands to achieve the objectives set for a particular area or unit. 
All of these options have advantages and disadvantages . The actual 
selection process is discussed in the follow ing section . Following i s a 
synops is of some techniques . (Al so see 6 RM 5.6 and 6 RM 5, Exhibit 2) . 
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a. Non-use is generally beneficial in the short-term and detri­
mental in the long term. Resting an area to increase vigor 
and productivity for severa l years between manipu l ations can 
be very beneficial particularly if the area is in poor con­
dition t o start with. However, prolonged non-use usually 
results in poor vigor and productivity and eventual deterio­
ration of the grassland community. Very few if any grassland 
areas managed from this office would be properly managed by 
prolonged non-use. 

b. Grazi ng can be used as an effective grassland management tool 
if properly applied and used with close control . Most grass­
land communities in the great plains evolved under some type 
of periodic grazing by native herbivores. This tool is usually 
best applied to native grasslands rather than either type of 
seeded grasslands . The greatest disadvantage of this option 
is that the manager may lose control to the rancher doing the 
grazing. When thi s happens grazing becomes grazing for economic 
return rather than grazing for grassland management . A grazing 
permittee should always be fully aware of what our objectives are 
and encouraged not to become dependent on refuge or WPA grazing. 
The grazing we provide will be periodic and should be considered 
as an extra to the rancher and not part of his regular operation. 
Grazing also usually takes a longer period of time to achieve 
desired results than some other options . (See also 6 RM 9) . 

There are many different types of grazing systems and approaches 
that can be used to achieve different objectives. Consultation 
with local S. C. S. offices, University Range Management Specialists , 
other experienced refuge managers and personnel should be used to 
design a grazing program to achieve individual unit needs . Soil 
types, stocking rates, availability of cattle , willingness to 
cooperate, range condition and unit objectives all mus t be con­
sidered in designing a system. 

c. Fire has always been an important function in the evolution of native 
grassland, hence its use to manipulate grassland can be a very im­
portant tool . Prescribed burning for this Comp lex i s discussed in 
great detail in the Station Fire Management Plan and will not be 
repeated here . Suffice it to say that fire can be effective , 
economical and produce rapid results in managing grasslands. Its 
disadvantages are that it is not well rece ived by citizens in some 
areas, may create erosion problems if improperly applied and there 
is always the danger of fire burning up things the manager doesn ' t 
want burned. (See also 6 RM 7) . 

d. Haying may be used at times to manipulate the grassland corrununity. 
In general haying is not particularly effective in making significant 
changes, but it has the benefit of being highly selective and is easy 
to use and administer. Perhaps its greatest use is in combination 
with other techniques . 
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e. Seeding is normally used to establi sh habitat on retired 
cropland , to increase densi ty or composition on native grass­
land and to revegetate disturbed areas such as wildfire, con­
struction , etc . Seeding native species may be desirable because 
the stands can be maintained relative ly easy, but native grasses 
are generally harder to establ i sh and usually quite expensive. 
Seeding introduced species (DNC) is general ly less expens ive 
initially, may produce taller/denser stands and are fairly 
easy to establish . however , they are more difficult and 
expensive to maintain . 

f . Mechanical treatments involve disturbance t o the soi l and vegeta­
tion such as chiseling, ripping, chaining, etc . Rejuvenation of 
DNC fields involving haying , chiseling and discing is an example 
of such treatment . Normally mechanical treatment of native 
prairie should be avoided because it signifi cantly di s turbes 
the soi l and may alter the native community drastically . 
Mechan i ca l disturbance of seeded fields, however, shows some 
promi se. It can and has been used to rejuvenate DNC fields for 
example in one year. This returns the f i eld to productive 
status considerably faster than the traditiona l breaking and 
re- seedjng . 

g. Chemical treatment may involve the ,use of herbicides , fertilizers 
or soi l amendments . Chemicals should norma l ly be avoided because 
of the potential damage to the environment from misuse , pol l ution 
and expense . In some instances i . e. noxio us weed control , they 
may be the only realistic option, however . 

3. Selection of Options and Techniques 

The techniques discussed above plus others are s i mp ly tools in the 
managers habitat too l box . To be used effectively these techniques 
must be matched with the needs of t he resource , refuge and Service 
objectives and what i s realistical ly possible . The manager should 
avoid at all costs panacea or fad management . It is easy to become 
enamored with one technique to the exclusion of others e. g. prescribed 
burning . The usual res ult of such thinking i s misuse of the technqiue, 
degredat ion of the resource and emotionally charged controversies . 

Se lecting the bes t or most appropriate technique must involve considerable 
thought and consideration of as many parameters as poss ible . This though t 
process might include but is not limited to the following: 

a. What are the stated primary ojectives for the unit? 
b. What is to be achieved? (recyc l e nutrients , etc.) 
c. What are the environmental parameters? (Range and soil type , 

topography , habitat type , erosion potential , etc . ) 
d. Are there any political or philosophical constraints (ante- burning 

sentiment , Service policy regarding breaking up nat ive prairie, etc . )? 



e. What techniques are available that will achieve the desired 
results? 

f. What are the costs versus benefits? 
g. Is time to achieve desired results a significant consideration. 
h. Are the expertise , personnel , equ ipment etc . available? 
i. What are the advantages and disadvantages of a particular 

technique for a particular habitat unit? 
j. Are there safety problems with certain techniques in the 

i dentified unit? 

Often times non-biological or non-administrative factors wi ll make it 
impossible to use a tool that is otherwise the best technique available. 
For example there may not be any ranchers in the vicinity of a WPA that 
can s upply sufficient numbers of cattle for a spring crowd graz ing treat­
ment . These factors must be considered. 

The manager must be flexible and innovative in manipu lati ng grasslands . 
What works well on one area may actually be detrimental on another. 
Table 5 lists certain techniques, their advantages and disadvantages 
and comparative costs . 

4. Annual Planning 

The manager should avoid spur-of-the moment grassland manipulation . 
Sometimes condi ti ons are such that it can 't be helped , but normally 
manipulation should be planned in advance. Advanced planning results 
in a much more efficient , less expensive and better received program. 
To this end units to be manipulated should be selected at least one 
year in advance . This gives ample time to select permittees , appropriate 
techniques, establish monitoring system, enter i nto the AWP and identify 
problems . 

This annual planning process should at the minimum identify the unit to 
be treated, soil type, range and condition survey if applicab l e , specifics 
of treatment selected and decumentation of rejection of viable alter­
natives, schedule of what will be done, how, by whom and basic cost 
estimates and identification of any problems that might be encountered. 
This plan may simply be notes in the appropriate file or by filling out 
a simple form as shown in Figure 7. 

D. Forest Management 

Trees are a rarity in the Northern Great Plains. Native species such 
as cottonwood and green ash are normally found along water courses , but 
are scarce el sewhere . In this area virtually all the trees are the 
result of pl antings for shelterbelts and windbreaks around farm steds . 
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Figure 7. Annual Grassland Manipulation Plan Form 

ANNUAL GRASSLAND MANAGEMENT PLAN 
AUDUBON NWR COMPLEX 

25 

Unit Acres Objectives --------- ----- ---------

Desired Results : 

Treatment Selected: -----------------------

Alternatives Rejected & Why: 

Environment: Unit Description 
Habitat Type Predominant Soils - ---------- ------Aerial Photo No . -------

Range Site & Condition Survey Results: 

Description of Treatment and Schedule: 

Permittee Selection : 

M~nitoring System: 

Cost Estimate: 
Personnel -------------------Equipment __________________ _ 
Materials -------------------

Results: 
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Generally they are relatively small in size, from two to five acres, 
and are of little value for our primary objective , waterfowl production . 
Their primary benefit is for resident game species such as the ring­
necked pheasant and white-tailed deer. Unfortunately, they also provide 
excellent habitat for waterfowl predators such as skunk , raccoon , fox 
and various avian predators. 

There are a total of 115 acres of trees on the various units of the 
Complex . The majority are found in shelterbelts inherited when the 
land was purchased. Because such plantings provide for predators it is 
our general policy not to plant any more trees and not to relace those 
that have died. The exception is to the shelterbelts around t he head­
quarters complex where they serve as windbreaks for those buildings . 
On some WPA's natural stands of trees exist e. g. Geigle, All en and 
Davi s. Where trees occur they will be protected , but not specifically 
managed for. 

Around Lake Audubon cottonwood and willow are invading the shoreline 
of both islands and the mainland. This woody growth is beneficial 
in that it stablizes these shorelines and protects them from erosion . 
Conversely, they also provide habitat for predators. Beaver have 
been encouraged and protected on the refuge portion of the lake and 
at this point in time appears to be doing a good job of controlling 
these trees. In the future it may be necessary to ,take more active 
steps to keep the number and density within reason. 

E. Selection of Coope rators and Permittees 

Due to a shortage of funds and personnel it is often necessary to 
utilize private citizens to carry out hab itat manipulation practices . 
This is especially true with agricultural practices such as farming, 
haying and grazing. In general the polici es and guidelines set forth 
in the Refuge Manual will be followed . In 5 RM 17 there is a broad 
discussion on this topic and in 6 RM there are specific considerations 
for different types of management such as farming and grazing. 

There are basically three major methods of obtaining permittees or 
cooperators to accompli sh habitat manipulation . These are direct 
sale of resultant products, lottery and negotitated sa le with 
numerous variations of the three . Generally, the manager should 
select the best or most appropriate method to get the results desired . 
Competitive bidding probably generates the best r eturn to the govern­
ment, but there will not be as much control over the quality of the 
activity . A lottery or random drawing al l ows the manager to establish 
fair market value, increases the control and fl exibi lity of the project, 
but still there is the unknown quality of how well the job gets done , 
etc . Negotiation may or may not bring fair market value, but control 
and flexibility are good and the potential for achieving the desired 
results is much better. Also, negotiation for l ong projects, such as 
four year rest-rotation grazing or a three year DNC rejuvenation 



project results in less admini stration costs and expendi tures of 
manpower than annua l bidding or drawings. 
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Under the permittee selection criteria outlined in 5 RM 17 . 6(a) 
previous permittees or former landowners have the highest priority 
when economic benefits are available. This priority is well received 
by the public . Sel ecting a permittee or cooperator bevond these 
two priorities is often resented. Generally , we will ~negotiate for 
permittees, because past experience has shown that we get better 
results . Bids and l otteries should be reserved for situations where 
habitat manipulation results are not significant , such as may occur 
un der State imposed emergency haying programs . The eligi bility and 
selection priorities outlined in 5 RN 17.6 wi ll be followed. 

For each refuge and WPA in the Complex a list will be ma i ntained of 
individuals interested in using refuge products or exercising 
potential privileges that may become available . The list will be 
annotated with eligibility status and priority and maintained in a 
specific refuge file . In the case of WPA ' s the list should be 
located in the individual WPA folder . Memos to the files on the 
performance of cooperators and permittees is very important . Un­
satisfactory individuals should not be used subsequently without 
careful conside rati on . Guidelines , pol icies and regulations governing 
the use of refuge resources contained in the Refuga Manual and in 
50 CFR 25.41 and Part 29, Land Management, should be followed. Any 
deviation must be documented carefully and approvals obtained where 
needed . 

V. RECORDS AND fVALUATION 

Habi tat management is a complex of art and science . The manager 
estab l ishes goals based on objectives and produces plans to accomplish 
those goals . The process, however , is incomplete unless the activiti es 
are evaluated to make sure that whatever was done did indeed produce 
the desired results. To this end records must be kept to evaluate 
techniques , estab li sh costs and support decisions. 

Due to the l arge number and wide dispersion of habitat units it is 
not realistic or possible to monitor all of them annuall y or even 
periodically . We simply do not have the personnel or time to achieve 
that . Eventually when (and if) we can computerize our habitat records 
a tickler system can be set up to alert us when we should look at 
specific areas. Until then we will have to rely on experience and 
routine functions to i dentify units needing some manipulation . To do 
this the professiona l staff will have to constantly be on the alert to 
recognize the symptoms of units becoming unproductive. Annual notes 
will be kept in the appropriate file indicating the time of last 
manipulation . Whenever possible notes will be added to reflect current 
conditions as observed. When it becomes obvious that a particular unit 



needs manipulation more specific records will be made . There may 
be several types of records desired to document conditions and by 
which to monitor results. 
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The type of record system may vary from very detailed analysis using 
such techniques as Daubenmire transects to no more than a narrative 
description of what the conditi ons were before and after treatment. 
On most areas photo points with a narrative description are sufficient 
to document why manipulation was needed and what results were achieved. 
Exhibit 5 illustrates a Photo Point Record form and other recommended 
measurement systems. The Daubenmire Transect is intended to collect 
very specific species information . It is normally used to obtain 
very detailed information on vegetative communities . Unless a specific 
research project is needed we will normally not need that specific 
type data. Table 6 lists examp les of several types of data collection 
systems that we will use and their degr.ee of specificity. Exhibit 5 
gives instructions on each type . 

Often modifications, combinations or changes will need to be made to 
fit the system used to the management need. When this occurs notes 
will be kept with the records to document what was done and why . 

Following manipulation of a habitat unit a narrative summary will be 
made to the appropriate file documenting the succe~s . failure and 
results of the manipulation using before and after comparisons as 
appropriate. This becomes particularly important when results are not 
satis factory. An analysis of the problems and causes can help avoid 
future failures thereby saving time and money . 

AMENDMENTS AND REVISIONS 

This plan as approved will remain in effect until superseeded by a 
new plan. It is recognized that periodically conditions will require 
revisions to part of the plan or amendments . Minor changes may be 
made by substituting dated pages or simple amendments appended to 
the plan. Significant revisions or changes that change or reflect 
policy decisions will be submitted to the Regional Office for revi ew 
and approval. A log at the end of this plan (page 30) will be used 
to reflect all revisions and amendments. 
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LETTER OF UNDERSTANDING 
BETWEEN 

Exhibit 1 

BUREAU OF RECLAMATION, FISH AND WILDLIFE SERVICE , 
NORTH DAKOTA GAME AND FISH DEPARTM)::NT, AND CORPS OF ENGINEERS 

CONCERNING OPERATING PROCEDURES FOR WATER LEVEL MANAGEMENT 
IN AUDUBON LAKE 

A meeting was held on July 16, 1981, to discuss operating pr ocedures for water 
level management in Audubon Lake. Individuals and agencies r epresented were : 

Merle Bennett 
Ron Shupe 
Bob Morgan 
George Enyeart 
Roger Branning 
John E. Knoll 
Duane E. Krogstad 

- U.S. Fish and Wildlife Service , Bismarck, ND 
- U.S . Fish and Wildlife Ser vice , Coleharbor, ND 
- ND Game and Fish Departme nt, Bisma rck, ND 
- ND Game and Fish Department, Riverdale, ND 
- U.S . Corps of Engineers , Riverdale, ND 
- U.S. Bureau of Reclamation , Bismarck , ND 
- U.S. Bureau of Reclamation, Bismarck, ND 

The following operating procedures were agreed to: 

1. The Bureau of Reclamation shall operate the Snake Creek Pumping Plant to 
fill Audubon Lake to elevation 1848 by ·April 15. An alternate date may be 
agreed to by the local coordination team as waterfowl nesting, climatic con­
ditions and works schedules dictate . 

2. A water level of approximately 1848 will be maintained from April 15 through 
September 1 to provide uninterrupted nesting of migratory waterfowl. This 
will be accomplished by pumping at the Snake Creek Pumping Plant when the 
water surface elevation r ecedes from 0 .1 to 0 . 3 feet f rom the 1848 
elevation. 

3. After September 1, Audubon Lake will be allowed to drop by evaporation to 
approximately elevation 1847.5. Pumping into the lake will then be 
scheduled to maintain an elevation of approximately 1847 . 5 through freeze-up . 
The l ower water surface elevation will help prevent ice- go uging on the 
shoreline and provide storage for spring snowmelt . The drop should be 
limited to about 0.8 feet . (The average net eva pora tion from Audubon Lake 
from Se ptembe r through November is 0 . 6 feet .) 

4. A four-person local coordination team is es t ablished consisting of: 
,, 

Leo Silbe rnagel, Snake Creek Pumping Plant Operator 
U. S . Bureau of Reclamation 
Snake Creek Pump ing Plant 
Coleharbor, North Dakota 58531 
Ph. 337-5756 

Ron Shupe, Refuge Manager 
U.S. Fish and Wildlife Service 
Audubon Na tional Wildlife Refu ge 
Coleha rbor , North Dakota 5853 1 
Ph. 44 2-5474 
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' 
George Enyeart, Dist . Wildli fe Resource Mgt . Biologist 
North Dakota Game and Fish Depar t ment 
Riverdale , North Dakota 58565 
Ph. 654-7475 

Robert Paterson, Commercial Fishery Supervisor 
North Dakota Game and Fish Department 
Riverdale, North Dakota 58565 
Ph. 654-7475 

The c oordination team s hall assess the effects of pumping on the wa ter l evel 
management plan prior to each pumping through the following procedures: 

a. Mr. Silbernagel s hall inform Mr . Paterson of pumpi ng plans seve ral days 
in advance of p~mping to allow trr . Paterson ample time to schedule 
commercial fishing ac t i v i ties in Audubon Lake . (Fish seem to congrega te 
at the pumping plant outlet works while pumping into Audubon Lake.) 

b. Mr. Silbe rnagel shall inform Mr. Enyeart and Mr. Shupe of the pumping 
pla n after he and Mr. Paterson have concurred on same . 

c. Deviations from this agreement that cannot ~e r esolved by the l ocal 
coordination team will be r eferred to an agency coordination team 
through a meeting calle d by the Bureau of Reclamat ion . The a gency 
coordination t eam shall consist of those persons that attended the 
July 16 , 198 1 meeting . 

d. The Bureau of Reclamat i on will provide daily pumping operational data 
during periods of pumping to the Reservoir Regula ting Branch , Omaha 
District, Corps of Engineers. 

The under sign e d concur on this ~ 7 day of 
198 1, with the provisions and con~ions of this agreement 
above . This Letter of Unde r stand ing may be cancelled by 
signature thereto by 60 days written notice to the othe r 

parties ' 

~~rf'. K¥-- B/:1't/g1 
U. S . Fish and Wildlife Service Cor ps of Engin ee r s 

Commissioner 
ND Ga me and Fish 
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Exhibit 3 HABITAT MANAGMENT PLAN 
LAKE NETIIE NATIONAL WILDLIFE REFUGE 
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. \ HABITAT MANAGEMENT PLAN 
Exhibit 4 

McLEAN NATIONAL WILDLIFE REFUGE 
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Exhibit Sa 

DAUBENMIRE CANOPY-COVERED MEASUREMENT* 

Measurements are taken in August:· Select representative transect or 
transects 200 yards in length ·in each field to be measured. Transects 
should not cross ·soil type lines. Separate transects should be · used for 
each soil type. A compass heading and distance from a permanent landmark 
can be used to identify the transect location. A rock pile at the start 
of the transects is also beneficial in relocating the transect lines . 
Forty (40 ) pl ots are t aken along . the 200-yard line at 5-yard intervals. 
At each plot, a 1/10 m2 (20cm x 50cm inside di mensions ) frame is used 
to estimate the canopy coverage of the various plant species contained 
within the frame. The frame is made of rigid 3/16-inch steel with 
sharpened legs three centimet ers long to hold t he frame in pl ace on 
the ground. In heavy cover or dense brush , it is r ecommended to use a 
frame with an open side so that it can be placed on the ground under the 
vegetation. Unbiased pl acement of the frame at the 5-yard intervals is 
crucial and so using some system, like placing the frame off the toe of 
your boot~ should be employ~d. 

- - - - -- • - • - - · - - _ _...i.....:..-_ _ ___ _ ._ ·-- ----.-- - . - - · --·- ·-·-·- - - - • • · · · - .,1 

~-- :-! 

COVER ESTIMATES 
A- I 

. . B -3 
C - I 

~ ~ ~ ~ ~ s=========~ -"'""---~--=========::::=::;, .0-2 
t====3' 'E - I 

•• 
• 
• 

< 

Fii:;ure ~ ~- DiJgram illustrating metho d of esiimacing r.:inopy coverasc. The 
biologic soundness of using the verci~al. projection of a polygon dr.awr. :about the 

. extremities of the plant canopy is illustraJed by E, -which, by accident of fol_iage 
arnngemenr, actua!Jy lus no lea~es dire.:tly above the plc-c· frame. A · pl2nr of 
rhis type probably exerts ac least as m uch influence o n the 20 x 50 an partion of 

:in ecosystem as does A. -- · _ -- -- . _ __ _ --·.1--· ____ ._· .. 
·: , .. : ; . 

. !~e _ _!_~~me j~marked (painted ) off in quarters crosswi.se , and then _. 
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• a 5% area. ~!hen looking down upon the vegetation and frame, one must 
draw an imaginary polygon about the estremi t i es of irregular plants to 
perceive the apparent canopy coverage of tha t plant within the frame 
(Figure 1) . Canopy coverage of vegetation for each species within the 
frame i s placed i nto one of the followin9 percent coverage classes: 

Coverage Class 

0 - 5% 
5 - 25 

25 - so 
50 - 75 
75 - 95 
95 -100 

Midpoi nt 

2. 5% 
15 
37 . 5 
62 . 5 
85 
97 . 5 

The midpoint of each class is used to tota l and calculate a mean value 
for each plant species along each transect . An example of the data 
coll ected is as follows : 

Transect Number - 1 

Percent Canopy r.over by Plot 
_Pl ant Speci es 

Western Wheat9rass 
Green needl eqrass 
Bl ue Grama 
Snowberry 
Gray Sage 
Etc . 

Av. Vegetation Height 

1 -

15 
2. 5 
2. 5 
2.5 

(i nches) 22 

2 -
15 
15 
15 

2. 5 

24 

3 4 5 •••• 40 
\ 

37 :5 15 15 15 
2. 5 2. 5 2. 5 2. 5 
2. 5 15 

15 2. 5 
15 

18 18 20 22 

Averane % 
Canopy Coverage 

18. 5 
4. 5 
5. 8 
3. 3 
2.9 

20 . 6 inches 

At each plot , after cqnopy covera9es are meas ured , the Average Vegetation 
Height within the frame should be recorded . Th i s is a mean of the maximum 
heiqhts of brush , forbs , and grass (measured at the height where seed stalks 
emerqe , not at seed head height), 

The l ocations of the transects are the same as for the Robel readings as 
mapred and described in the expl anation of that procedure . 

* This infor~ation is taken from : 

Daubenmire, R, 1959 . A Cano - Coveraoe Method of Veqetat ional 
Analysis , Northwest Science, Vol. 33 1 , pp . 43- 64 . 



Au dubon National Wild li fe Refuge 

Habitat Management Plan 

Daubenmire Canopy- Coverage Transect 

Unit or Location 

Exh i bit Sa 

Refuge ( WPA) ---------------- ----- - -----
Observers ___________ Date ______ Refuge Site ___________ _ 

Soil Type Transect: No . Description (Include starting 
point , direction, length, distance between stations, etc . ). ______ _________ ~ 

Aerial Photo No . Photo Point (if used) (1) Loca tion and (2) Directi on --------

itat Type : Native grassland , DNC, Tame Pasture , Go- back , Other (Specify) 

Rema rks - -------------------------------------

\ \ ,, 

Percent Canoov Coverage 
Freq. Midpoint 2.5 15 37 . 5 62 . 5 85 97 . 5 No . of Ht . of Tall-
Tally Species % Key est Pl ant 

or Cover 0-5 5-25 25-50 50-75 75- 95 95-100 Cover Species (ft./dm.) 

Rock 
Litter 

Ba re Ground 
: over ~tJr 
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Exhibit 5b 

KEY SPECIES CANOPY- COVERAGE MEASUREMENT 

The Key Species Canopy-Coverage measurement is conducted the same 
as the Daubenmire transect (See Exhibit 5a) . However , instead of 
identifying every i ndividual species within the plot frame only 
key species are seperated out. For exampl e on a Silty(Si) Range 
Site key species might be green needlegrass, needle and thread , 
western wheatgrass, blue grama and upland sedges . These would 
be the only species recorded and measured individually. The 
other plants within the frame are lumped under catagories such 
as l egumes , forbs, other native grasses , exotic grasses , etc . 
This reduces considerably the time required to conduct the transect 
while still providing information about the basic status of the 
grassland being measured. Selecti on of catagories into which 
other vegetation is lumped is determined by what the observer 
wishes to know i. e. degree of infestation by cool season exotics 
such as Kentucky bl uegrass and smooth brome , etc . 

This technique i s particul arly useful to ana lyze DNC plantings . 
The component and composition of the DNC are known from planting 
records. The changes can be mon itored easily with Key Species 
transects . Combined with a Robe l t ransect the current status of 
the DNC is easily ascertained. The form used is the same as for 
the Daubenmire transect except for the t itle. The observer may list 
the key species prior to going into the field for convenience . 



Audubon National Wil dl ife Refuge 
Habitat Management Plan 

Key Species Canopy- Coverage Transect 

Unit or Locati on 

tXnlDl"C ::>0 

Refuge ( \.JPA) ---------------- -----------
Observers Date Refuge Site - ------- - -- ------ ------------
Soi l Type Transec t: No . Description (Include starting 
point , direction , l ength , di stance between stations , etc.) _______________ _ 

Aeria l Photo No . -------- Photo Point ( i f used) (1) Location and (2) Direction 

H ·tat Type: Native grass l and , DNC , Tame Pasture , Go- back , Other (Specify) -------

Remarks --------------------------------------

Percent Canopy Coverage 
Freq . Midpoi nt 2. 5 15 37.5 62 . 5 85 97. 5 No . of Ht. of Tal 1-
Tally Species % Key est Plant 

or Cover 0-5 5- 25 25- 50 50- 75 75- 95 95- 100 Cover Speci es (ft./ dm.) 
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Bare Ground r, :ove r ~tJr 

-

I I I 



Exhibit 5c 

MODIFIED ROBEL METHOD FOR MEASURING VEGETATION 

The relationship between visual obstruction measurement taken 
with a height-density po l e and the weight of grass land vegetation 
was reported by Robel (1970) in the journal of Range Management , 
23(4):295-297. Visual obstruction measurements taken from a height 
of one meter and a distance of four meters also provide and extremely 
reliable measure of the height and density of the vegetation. Such 
measurements were used by Stanley C. Kohn to evaluate sharp-tailed 
grouse habitat in North Dakota during 1973 (unpublished P-R Report 
B- 220 , North Dakota Game and Fish Department) . Results of preliminary 
work on the Woodworth Study Area indicate that a strong relationship 
exists between the height-density factor of grassland vegetation 
obtained by the Robel method and wildlife reproductive activity in 
the vegetation. 

Following is a slightly modified version of the Robel method which 
may prove effective in evaluating the qual ity of grassland habitat 
for nesting ducks and other wildlife. 

Procedures: 

The transect may be run at any time. The timing is determined by 
what the objectives are. For determining status of DNC it should 
be conducted during the nesting season to reflect the conditions at 
that time of year . The l ength of the transect and distance between 
stations is determined by the size of the area to be sampled. The 
greater the number of stations the more accurate is the sample. In 
general there should be at least one station for every 6 acres . For 
example : 160 acres, 25 stations , transect l ength of 415 yds . (400 
meters) with 16 yards (15 meters) between stations . This may be 
modified for greater or less accuracy of the sample as desired . 

Record the following data: 
(1) Range Site (from S. C.S. soil survey . If not available use 

West Meadow - WM, low prairie - LP, mid prairie - MP or 
high prairie - HP) 

(2) Exposure (If on hillside record the cardinal direction the 
slope most nearly faces) N for north, E for east, S for south 
and W for west . 

(3) Record to the nearest 0. 5 decimeter the height where total 
visual obstruction occurs by sighting on the height-density 
pole from a distance of 4 meters and a height of one meter. 
Take readings from each of 4 plots: Plot 1, located 4 meters 
north of the height-density pole, plot 2, located 4 meters east 
of the pole , plot 3, located 4 meters south of the pol e, and 
plot 4, located 4 meters west of the pole. 

(4) Liter depth (record at each plot the liter depth where the \ 
s light-pole contacts the ground . Litter is defined as the matrix 
of dead undecomposed or slightly decomposed plant material 
above the soi l suface. 

(5) Average height of tallest plant for each plot. 



Exhibit 5c - page 2 

EXAMPLES OF TRANSECT LOCATIONS AND FIELD NOTES: 

Transect Locati ons - See map 
1. Grazing Unit 1 -- Start at bridge at 

on l eft side of north end of bridge . 
Walk out 20 yards for first plot. 

intake canal at post 
Compass bearing 3000. 

2. 1.2 miles down tour route from Transect 1 at cu lver t with 
meta l stake on l eft hand side of road. First plot is 50 yards 
from the stake on a compass bearing of oO due north (line of 
sight is a Bureau of Reclamntion power pole) . 

Field Notes 
Transect Number - 1 Si te Type - Silty Litter 

in cm. 
Station Pole Readings Average 0-1 1-5 

1 1. 0, 1. 5' 1.5, 2. 0 1.8 X 
2 1.5, 1. 5, 1.0, 1.5 1.4 X 
3 2.0, 2. 5, 2.0, 1.5 2. 0 X 

SUPPLIES: 

1. Height-density pole 1.5 meters X 5 centimeters graduated in 
decimeters and half decimeters (bottom decimeter graduated i n 
centimeters) . 

5+ 

2. Sight-pole 1.5 meters in length with marker 1 meter from the base . 
3. Cord 4 meters long connecting the top of the height-density pole 

to the top of the sight-pole for maintaining sighting distance. 
4. Field sheets for recording data. 

Prepared by: Leo Kirsch May 5, 1974 
revised December 18, 1975 

March 1, 1976 

Re vi sed : May, 1983, Audubon NWR 
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AUDUBON NATIONAL WILDLIFE REFUGE 

MODIFIED ROBEL TRANSECT 

Exhibit 5c 

iefuge (W PA ). Unit or Location 
)ate Read -~~~~~~--~----~=ob=-s_e_r-ve- r~(-s-.-) -=--=-------===========---::;T=-r-a n_s_e_c-:-t--;N:;--o-.- _-_-_-_-_-_- _-:= 
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AUDUBON NATIONAL WILDLIFE REFUGE 

PHOTO POINT RECORD 

HABITAT MANAGEMENT PLAN 
Exhibit 5d 

Date Taken Purpose ---------- -----------------
Refuge (WPA) _ __________ Unit No . or Description _______ _ 

Habitat Type (DNC-NP) _______ __________ _____ _ 

Photographer Date Came ra 

Roll No. Frame (s) No . 

Film Type A. S.A. F stop Lens 

Shutter Speed Desc r ipt i on of Phot o Point: 

Direction He ight 

Weather: % Cloud Cover _ ______ Temperature _________ ____ _ 

Wind Speed and Direction ___________ Precip itati on _ ______ _ 

On bottom half of sheet draw simple diagram of unit showing location of photo 
point(s), direction of photo(s) and instructi ons for replication as appropriate . 

I 

- + -

I 



HABITAT MANAGMENT PLAN 
Exhibit Se 

AUDUBON NATIONAL WILDLIFE REFUGE 
NARRAT IVE DESCRIPTION OF VEGETATIVE CONDITION 

Many times the vegetative condition of an individual grass l and unit 
is obvious to the trained observer. Invasion of DNC or native grass­
land by cool season exotic grasses is an examp l e. In these isolated 
situations detailed data collection measurements are not needed or 
desired. Instead a narrat ive analysis of what i s observed , a state­
ment of the prob lem and need for manipulation placed in the appropr i ate 
file is all that is needed to document why something was done . The 
narrative should contain enough information to make after treatment 
comparisons . If occul ar esti ma t es and observations are not sufficient 
to establish the prob l em or provide for after treatment comparisons 
a mote detailed measuremen t system must be used . 


