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1. 

1 Summary 

This report outlines the findings of a Winst on Churchill Memorial 
Fellowship Study Tour, undertaken by the author to study methods 
and developments in the management of wetlands and waterfowl 
populations. 

The tour covered the following states of the United States of 
America; Oregon, California, Illinois, Loui s iana, Texas and New 
Me x ico. In the course of the tour the Fellow met people 
e xperienced in the fields of habitat and wildlife preservation, 
management and restoration, waterfowl disease research and 
control, wildlife utilization and control, law-enforcement, 
public interpretation and education and fund raising. 
Considerable practical experience of many of the relevant 
techniques was gained. 

Details are reported here and their relevance to the South 
Australian and Australian situation discussed, with 
recommendations solicited. 
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2 Introduction 

2.1 BACKGROUND 

Throughout the 1980's the management of wetland s and waterfowl 
populations in Australia have become increa s ingly complex. A 
shrinking natur al resource, habitat rehabilitati on, increase in 
waterfowl hunter management and lead poisoning of waterfowl to 
name a few item s have compounded the situation. During my 16 
year career in the South Australian National Par ks and Wildlife 
Serv i ce I have been involved to varying degrees in the managemen t 
of wetland areas in the south eastern region of the state. The 
frustration at the lack of knowledge available in Australia to a 
wetland manager on management techniques, prompted me to appl y 
for a Win sto n Churchill Memorial Trust Fellowship, to research 
the methods used in the United States of America ( USA) to 
conserve wetland s and waterfowl population . 

With the combined s upport of the Churchill Tru st , the Wildlife 
Conservation Fund and the So uth Australian National Park and 
Wildlife Service, I spent 12 weeks between the 28/9/88 and 
21 / 12/88 studying in U.S.A. of which 3 weeks were recreation 
leave to enable flexability of itinerary and rest periods. 

2.2 ITINERARY 

A detailed itinerary is given in Appendi x I. How ever, a br oad 
outline of my travels is as follows:-

Stillwater Nati onal Wildlife Refuge, (N.W.R.) Nevada, Malheur 
N.W . R. Oregon; Klamath Basin N.W.R. Comple x ,Humboldt Bay N.W.R . , 
Humboldt State University,Lake Earl State Refuge, Sacramento 
N. W.R., Gray Lodge Wildlife Area, Ducks Unlimited Regional Office 
and California Waterfowl Ass ociation Head Office, Sacramento and 
San Luis N.W.R., California; Palos Hills Forest Preserve and 
Ducks Unlimited Headquarters, Chicago; Williams Inc, Patterson, 
Lacassine N.W.R. Rockefeller Wildlife Refuge and Catahoula N.W.R. 
Louisiana; J.D . Murphree Wildlife Management Area, Sea Rim State 
Park, Anahuac N.W .R. and Aransas N.W.R. Te xas ; Bosque Del Apache 
N.W.R. and La Joya State Ga me Reserve, New Mexico. 

2.3 ORGANISATIONS CONSULTED 

Much was learnt by consultation with a wide scope of organisation 
which contributed to the management and protection of America's 
wetlands, weather National, State or Local Government, private or 
charitable. Organisations I researched were; U.S. Fish and 
Wildlife Service (U.S.F.W.S. ), California Department of Fish and 
Game, Humbolt State University, California, California Waterfowl 
Association, Ducks Unlimited Inc., Coo k· County Parks Department 
Chicago, Williams Inc . , Patterson, Louisiana, Louisiana 
Department of Wildlife and Fisheries, U. S . Army Corps of 
Engineers , Vicksburg, Mississippi, Ta xes Parks and Wildlife 
Department, New Me x ico Department of Game and Fish. 
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I interviewed Refuge Managers and their as s istants, a Profe s sor 
in Wildlife Manag eme nt, Habitat Management Specialists, Re s earch 
Sc ienti s ts, Refug e Bi o l og i s t s , Regional Bi ologists, Field 
ma nag er s , Senior perso nn e l in privat e o rg a ni sa tions, Information 
a nd Law enforcemen t Office r s (See appendi x II for contact s ). 

The flow of informa t i on was not only one way and most people 
interviewed were kee n to learn about Au s tralia a nd its wetland s . 
During the study t our nin e lectures/slid e s how s were pre s ented 
( s e e a ppendi x III for deta il s ). 

Fi e l d r es earch was enhanced by obse rv i ng o r tak ing part in law 
e n force~e nt patr ol s of wate rf owl hunting r eg ul a tions, ma nning 
hun t er s check s ta tions , wa t e rf owl cen s u s by aeroplane, boat and 
ve hi c le and duck bandi ng . 
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3 Habitat Preservation 

Wetlands losses in the U.S.A. since the l ate 1700's have been 
enormous. Of the origina l 87 million hectares of wetland s 
believed to exist, i t is now estimated that only 38 million ha. 
remain. Some authorities believe that 12 million ha. of the se, 
are so badly contaminated a nd degraded by toxic substances, as to 
be useless. The present rates of wetland loss is still dramatic, 
and i s estimated to be between 120,000 and 180,000 hectare s per 
year . The major cause of wetland destruction i s still drainag e 
and clearing for agriculture use, despite several wetland 
protection programmes established by the federal Government. 

A number of states and regions of the U.S.A . have suffered major 
losses of habitat, eg California has lost over 90% of its natural 
wetlands with the prairie pothole region s of northern U.S.A. 
being the most affected (Iowa 99% lo ss) . 

The participants in conservation and management of wetland 
habitat within the U.S . A. are all levels of government, private 
industry, volunteer organisations and individuals . The U.S . Fish 
and wildlife Service of the Dept. of the Interior manages over 
400 refuge s encompassing approximately 36~ million hectare s 
throughout the country. The refuge system protects a range of 
habitat types, however many are located along the waterfowl 
migrator y flyways, to feed and shelter birds during the 
migration s. Of the s i x states visited during the study tour, all 
were involved in a program of management of state owned wetlands . 

A number of volunteer conservation organizations are involved in 
wetland habitat retention, of which Ducks Unlimited (see section 
11) and the Nati onal Audubom Society are some of the best known. 
By far the large st percentage of wetlands are in private 
ownership, of which management by a duck hunting club or for duck 
hunting is significant. It is believed that about two third s of 
the wetland area in California is directly conserved or created 
for waterfowl hunting. If hunting was stopped, it is believed 
that most of these wetlands would disappear . It is my 
understanding that the link between the conservation of wetland s 
by the private sector and hunting of waterfowl is preverlent 
throughout the U.S.A. Thus the management and utilization of 
waterfowl populati ons has a major bearing on the retention of 
wetlands within the country. 

3.1 PROGRAMS TO PROTECT WETLANDS 

Many states in the U.S.A . have established programs for the 
regulation and protection of wetlands. Generally coastal wetland 
protection programs are more advanced than inland programs. 
There are a number of Federal regulatory programs but due to a 
conflict of intere st by the regulatory authority and difference s 
in Government agency interpretation, these laws have not had a 
major impact on stopping wetland disfruction. 



5. 

There are also many non-regulatory federal programs to protect 
wetlands, but they involve land acquisition through purchase or 
lease. These programs have been successful but due to a limit in 
finance availability, acquisition alone has not stopped wetland 
destruction. The following describes some of the successf ul 
programs. (Statistical information on these program s was 
obtained from the National Wildlife Federation report "Status 
Report on Our National Wetlands") 

(a) The Duck Stamp Act 

Passed in 19 29, the Migratory Bird conservation Act authorized 
federal acquisition of land for migratory waterfowl refuges. The 
1934 Duck Stamp Act established a source of funding for the 
Migratory Bird Conservation Act through the sale of federal 
migratory bird hunting stamps, or duck stamps. Revenues from the 
sale of these stamps, which are required of all waterfowl 
hunters, aged 16 and over, are deposited into the Migratory Bird 
Conservation Account. These monies are then used to acquire 
habitat for migratory waterfowl, primarily wetlands, although 
adjacent uplands for nesting and cover are also acquired using 
these funds. Since it was enacted, the duck stamp program has 
generated nearly $313 million used to acquire more than 930,000 
hectares of waterfowl habitat. 

The migratory bird hunting and conservation stamp also is 
discussed in section 8 on hunting. 

(b) The Water Bank Program 

The Water Bank Program is administered by the U.S. Department of 
Agriculture's, Agricultural Stabilization and Conservation 
Service. The program authorised $10 million per year, to leases 
waterfowl habitat for 10 years from private landowners. This 
program has not received much money in recent years. As of April 
1987, the Water Bank Program had funded 4,615 lease agreements, 
protecting 62,000 hectares of wetlands and 123,000 hectares of 
adjacent uplands. 

(c) The Emergency Wetlands Resources Act of 1986 

The most recent federal legisJation enacted to protect wetlands 
through acquisition is the Emergency Wetlands Resources Act of 
19 86 (EWRA). The EWRA expanded and enhanced sources of revenue s 
for acquiring wetlands by raising the price of duck stamps, 
requiring entrance fees for selected units of the national 
wildlife refuge system, and paying into the Migratory Bird 
Conservation Account an amount equal to the annual duties paid on 
imported firearms and ammunition. The EWRA also requires the 
National Wetlands Inventory to finish mapping the Nation's 
wetlands by the year 2000 and to update the Status and Trends 
Report at ten year intervals, beginning in 1900. 



3.2 CONSERVATION EASEMENT PROGRAM 

The conservation easement program i s administered by the U.S. 
Fish and Wildlife Service and fund e d from the Duc k Stamp Act. 

6. 

The program a ss ure the preservati on of waterfowl ha bitat, but 
allow s th e l a nd to remain in pri vate ownership. The goal of the 
program i s to a cquire perpetual e as ement on a willing s eller 
basis, covering natural wetland ha b i ta t or cropland permanently 
restored to wetland . This progra m has been us ed e x ten s ively in 
the prairie pothole region of the co untry where most wetland s are 
small in s i ze but of great value to wa terfowl produ c tion. 
An o ther us e o f the program ha s be en in area s whe r e it may be 
poli t ic a ll y unacceptable or not wa r ra nt e d to cre a te a public 
owned ar e a to pr o tect the wetlan d. 

An easement agre e ment involves the f o llowing point s: 

The e x i s ting land use is preserved and the l andowner c ontinues 
to manage the area. 

The land ow ner cannot alter the land in anywa y tha t i s 
detrimental to waterfowl use. 

The ea s ement is in perpetuity and applies to future ownership. 

Waterfowl hunting and mineral rights are not affected. 

Land ta x and rates are still the responsibility of the 
l a nd owner. 

U.S. Fi s h and Wildlife personnel have the right to entry onto 
the land t o monitor the program. 

The amount payable to the landowner for the ea s ement is between 
half and three quarters of the value of the wetland i f it was 
devel oped t o a stage for crop production. 

3.3 RECOMMENDATIONS 

Cons umptive user groups in the U.S.A. such as waterfowl hunters 
and fisherman, tend to be very energetic in their endeavours to 
protect wetlands. This is demon s trated by the founding of the 
Duck s Unlimited organization 50 years ago, by a group o f 
waterfowl hunter s concerned about the destruction of wetland due 
t o reduced waterfowl numbers. By putting their money or time 
where their mouth is, to term a phrase, these groups have en s ur e d 
th e co ntinuation of their utilization of particular wetl a nd 
s pec ie s. It is recommended that con s umptive us er group in 
Au s tralia take a more active and financial roll in the protection 
and management of wetlands. If these groups do not involve 
themselve s in the protection of the resource they utili ze , they 
may, in the future find major restrictions, or total banning by 
government s of their particular utilization, due to the specie s 
inability to sustain a regular harvest. 

All the U. S.A. non regulatory programs to protect wetland s have 
merit. However the Duck Stamp Act has the most application due 
to it s funding base. It is therefore recommended that both 
federal and state programs be created to raise funds to protect 
wetlands on a similar basis as the U.S.A. Duck Stamp Act. 
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Due to financial and staffing constraints on most Australian 
conservation agencies, it is rec ommended that the conservation 
easement program be implemented to help protect wetlands. This 
program ha s great merit for use in the so uth east region of South 
Australia, or s imil ar areas, where mo st wetlands are s mall but of 
high value. 
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4 Habitat Management 

In the U.S .A. wetland man ageme nt is divided int o three fields, 
pre ser vation of undi sturbed natural habitat, re sto ration of 
degr aded o r destr oy ed natural wetlands and the creation of new 
area s . Thi s sect i on wi ll be devoted to the latter two subjects 
a s preservation of wetlands has be discussed in section 3. 

4.1 BACKGROUND 

Many biologist s consulted believed the loss of habitat in the USA 
is so critical to some aquatic species, that management of most 
wetlands i s now necessary, even if degradation has not occurred , 
in order to enhance habitat values (thus increa s ing the carrying 
capacity of wildlife species and or numbers). Thi s is especiall y 
true for waterfowl s pecies as they are managed as a renewable 
re so urce and harve st ing by hunting is permitted. 

Many units of the National Wildlife Refuge Sy ste m of the U.S. 
Fish and Wildlife Service are created or restored wetlands which 
were constructed in the 1930's . Most management programmes have 
evolved over the life of these refuges with successful management 
practises being maintained and the less successful ones being 
modified where necessary. Many projects appear to be 
functioning, however, a number of created wetlands have failed 
outright or have deteriorated to a point of being non-functional 
It is frequently much easier and less expensive to restore a 
wetland than it i s to create one because rest ora tion relies le ss 
on so phisticated technological solutions, however so metimes thi s 
can be reversed. 

4.2 PLANNING 

Once the need for the creation or restoration of habitat is 
established the managers then establish objectives. The most 
common ecological objectives identified during the study were as 
follows:-

1. Select a s ite that maximizes the intersper s ion of habitat 
types after flooding for the greatest diversity of wildlife 
species. If possible these types should include open 
water,emergent vegetation, wetland shrubs and trees, flooded dead 
timber and adjacent edges of highland openings, shrubs and trees. 

2. Manage specifically for a group of similar species or a 
single species eg ducks and geese for their autumn and spring 
migration stop-overs. 

3. Manage for 6 to 8 key wildlife species across the habitat and 
t i me spec t rum w h i c h a c t as i n d i c at o r s -. However the l i f e h i s tory 
and requirements of these species need to be known. 
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The principal management practise for the above objectives is the 
impoundment of shallow water incorporating moist soil and 
greentree re s erv o ir management or the periodic drawndown of water 
to ma intain plan t diversity. A typical intensely managed wetland 
ref uge in Cali for nia includ ed the following management unit s : 
highland-tree a nd grassland, permanent water, seasonally flooded 
(a utumn / winter, s pring and s ummer) and watergrass production. 

4.3 MANAGEMENT OF FLOODED IMPOUNDMENTS 

The s uccess or fa ilure of a s hallow wate r impoundment depend s 
ma inly on the des ign and construction cha racteristics, as precise 
water level control will be required. It is essential to have 
topogra phical, so il Ph, ground water level a nd salinity, a nd soil 
sa linity da t a of t he site. 

The initial devel opment of impoundment s is e xpensive as permanent 
embankments and internal banks need to be constructed (preferably 
on contours) and water control structures installed to enable 
water manipulation. 

4 . 3 .1 EMBANKMENT CONSTRUCTION 

Suitable material for emban kment construction is essential thus 
know ledge of the soil te x ture of the site is required. If soil 
from an e x isting wetland is to be used the top high organic soil 
s hould be avoided due to shrinkage and subsidence 
c haracteristics. It is advisable to build the peripheral 
embankments large enough to support equipment capable to mowing 
ve getation to control pest plants and identify rabbit 
infestations. The embankment should be built to an elevation 
co mpatible with planned land use and the degree of protection 
required. Settled side slopes should be of a 3:1 to 4:1 slope 
with the latter being easier to maintain and mow. 

A superior quality embankment is made by carting in material, 
than j ust pushing it up with a bulldozer. An advantage from 
cart ing the material from the impoundment area is the ability to 
construct channels which should be 50cm to 80cm deep to create 
diversity. However, the channels need to be jointed up to an 
ou tlet to aid in drainage of the impoundment, especially if carp 
are present. 

If a drag line is to be used to construct the embankment the 
borrow ditch should be dug at least 5 metre s from the base of the 
embankment to help stop erosion from wave action. 

If required, internal banks o n c on tour s of about 15 em. intervals 
can help achieve even water depth throughout the i~poundment, but 
will limit diversity. 

4 0 3 0 2 WATER CONTROL STRUCTURES 

Each impoundment should have a separate inlet and outlet control 
structure. The outlet should be s ituated low enough to enable 
the complete drainage of the impoundment, via channels and or 
borrow ditches. Structures s hould be large enough to drain the 
area quickly to handle any surplus water, resulting from 
flooding. 



10. 

The most commonly used structure on refuges was a stop log type 
(see fig 1 ) . The s tructure wa s made from a range of materials 
consisting of concrete, wood or corrugated galvani z ed iron, of 
which th e l atter was the mo st wide s pread. The rea so n for the 
s t o p lo g st ru ctu re popularity was the ability to c ontrol water 
levels pre c i s ely with limited s upervision. 

4.3. 3 IMPOUNDMENT SIZE 

The opinion between refuge staff differed greatly when it come t o 
recommendin g a n ideal size f o r a s hallow water emp o undment. 
How ever, I was ab le to view the management of large 500 Ha. to 
1000 Ha. and sma ll 25 Ha. t o 200 Ha . size impoundment s, when I 
visited Klamath Bas in N.W.R. Comp le x and Sacramento N.W.R. 
respectively. It i s my opini o n that a site manager needs to 
select the appropriate impoundm e nt siz e to suit the individual 
project. Li ste d below are comm ents on both large and small size 
impoundments. 

Large Impoundment s 

Depending on the topography, may lack the ability t o 
precisely control water levels. However this can create 
diversity. 

Can create a range of cells within a large unit at different 
water depth to help with water control and still maintain 
diversity. 

Can have little wildlife disturbance. 

Small Impoundment s 

Have the ability to c ontr o l water levels precisely. 

A large number of small impoundments are complicated t o 
manage and lab our intensive . 

Disturbance to wildlife can be great. 

4. 3 .4 MOIST SOIL MANAGEMENT 

The term moist soil management refers to the management of native 
plant communitie s associated with mudflats or similar habitat. 

In North America this technique inc o rporates the draw down of 
water in spring to promote natural plant growth, followed by the 
flooding of the mature plant s in autumn, to give imigratory 
waterfowl acce ss to the plant foods. 

Prior t o the relatively recent popularity of this management 
technique, waterfowl management in the U.S.A. centred around the 
flooding of row crops, such a s corn, Japanese millet, domestic 
rice and soybean to feed migrating waterfowl. However the 
propagatton of varieties of millet and barnyard grass are still 
used on some refuges under the ambit of watergrass production. 



FIGURE 1 Stoplog water control structure, J.D. 
Murphree Wildlife Management Area, 
Texas. 

Cypress trees, Catahoula N.W.R., 
Louisiana. 
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The art of moist soil management is usually applied to man made 
seasonally flood impoundments but can be used in the management 
of regulated natural wetlands to attract and hold a wide variety 
of wildlife from inv e rtebrate s to mammals. · 

In the U. S.A. plant and animal species differ with latitude and 
s ome management techni que s only suit particular situations. 
However there are many ecological and management principles that 
are important in moist s oil management, regardless of location. 
The following points have direct application to a moist soil 
management project in Au s tralia. 

( a ) Development/Oper a ti on 

Fo r optimum succes s , good embankments and control structures 
are required for preci s e water manipulation and a pumping system 
t o remove or add water. 

A group of small impoundments provides more management 
flexibility than a single large one. Control of vegetation or 
flooding to attract one group does not preclude options to 
attract other wildlife on adjacent impoundments. 

W h e n s a l i n e \v a t e r m u s t b e u s e d , a c a r d i n a l r u l e i s t h a t y o u 
must flush out of the impoundment just as much salt as you bring 
into it, or you will end up with a salt flat, that will grow 
little or no plants. If the soil becomes saline, open drains may 
be required along the outside edge of the impoundment to lower 
saline ground water levels. Chisel ploughing or ripping can be 
undertaken to break up the soil to aid in the leaching of the 
soil Discing should not occur as it will bring salt effected 
soil to the surface again. 

When the impoundment s are flooded they should be inspected 
regularly depending on evaporation and seepage rates to ensure 
that correct water levels are maintained. However during and 
after draw down, the impoundment should be checked every 2 to 3 
days to monitor germination and plant growth, to identify 
moisture requirements and problem species which require control. 

By rotating management option amongst a group of impoundments 
during the year, the ma x imum diversity for wildlife can be 
maintained. 

Due to the individual characteristic s of each impoundment, 
good results from moist soil management usually only comes from 
management experience of the area. Thus it is essential to 
record all events from water manipulation, plant species 
germination and wildlife use. 

(b) Vegetation Management 

In most cases desirable local plant species should be 
encouraged, than to attempt to introduce new species to an area. 
Moist soi·l plants are categorized by their desirability as food 
and or habitat. Two moist soil plant species which supply both 
food and habitat to waterfowl and are used extensively in North 
America and occur in Australia are Barnyard grass Echinochloa 
crusgalli and Willow Smart Weed Polygonum lapothiforium. 



1 2 . 

In the past a number of Scirpus species have been promoted as 
excellent moi st so il plants. However recent studies have 
determined that due to the hard outer coating of the plants seed, 
waterfowl usage as food i s limited, but it may be used mainly as 
a form of grit. Small sta nd s of Scir pus are encouraged within an 
impoundment, due to the high number s of invertibrate s a ssoc iated 
with the plant. 

In general the annual plants invade a new impoundment first 
and are gradually replaced by perennials. 

The time and length of draw down of an impoundment and the 
stage of succes s ion (number of year s s ince the area was disturbed 
by discing or ploughing, or the number of years since the 
imp ou ndment was flooded continuously), are important factors 
which determine s pecies response to moist soil manipulation. 
During slow draw-down impoundment s are gradually drained during a 
period of 2 to 3 weeks or more via evaporation which produces a 
diverse vegetation cover. Fast draw-down occurs within a few 
days and normally produce e xt ensive stands of similar vegetation. 

Species density and diversity change between an early and late 
spring draw-down, due to the time the saturated soil takes to dry 
out, (little germination occurs if the soil dries within a few 
day s) . 

Water depth and flooding duration also has a strong affect on 
wetland plants and is used as a tool during the growing season to 
encourage one species over another. However, the identification 
of s eedlings is essential as most species have critical water 
depth and flooding durati on requirements, during the seedling 
stage. 

Complete sub mergence of seedlings for longer than 2 - 3 days 
(grasses and broad leaf plants) can retard or kill the plants. · 

One of the severe problem plants, to moist soil management 
throughout most of U.S.A., is Cocklebur Xanthium stramarium. 
This species is very similar in habit and life form to the 
introduced California Burr Xanthium orientale of Australia. It 
is most likely that California Burr will be a problem to moist 
soil management in Australia,, especially in the Murray/Darling 
Basin where the plant is prevalent. 

A number of control methods are used to limit infestation of 
Coc klebur on refuges in the U.S.A. There are as follows:-

1. Shallow flooding (10 em) of the impoundment for 10 to 14 days 
prior to the Cocklebur flowering will kill the plant. However if 
the infestation is severe, competition from the Cocklebur prior 
to killing the plant may effect desirable plant production. 

2. The seedling plants are killed if completely flooded for 24 
to 36 hours at the second leaf stage, but if plants are further 
advanced . the kill rate will drop rapidly. Cocklebur usually 
germinates later than most desirable species, thus creating ideal 
conditions for this control method. 

3. Where there is predominately Cocklebur within an area of an 
impoundment, the plants are mowed prior to seed set to stop 
seeding. 
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4. The chemical 'roundup', via the use of a wick or carpet 
applicator can be a pplied if the Cocklebur is taller than most 
desirable s pec ie s. 

( c) Refl ood ing Imp ou ndments 

If the imp oundment has dense vegetation throughout, it may be 
nece ss ary to ope n up areas to allow waterbird access to feed. 
This can be achieved by discing o r mowing paths or areas 
throughout t he impoundment. 

If possible, water s hould pe rco late between impoundment s by 
the use of grav i ty, via s top log s tr uctures to keep water fresh. 

Long narrow mou nd s , about 30 em high called border s , can be 
constructed in the impoundment by di s cing a strip of ground, then 
grade it up into a mound. The bo rder will supply a roasting site 
and a feeding edge for wildlife, however they will only usually 
last one season and need reconstruction prior to the next 
reflooding. 

By reflooding the impoundment slowly (just above the 
evaporation and s eapage level) wildlife have access to the 
changing water edge for the maximum period possible. The edge of 
a wetland i s a major feeding site for a large variety of 
wildlife. 

To promote diversity of waterbird species which will utili ze 
the impoundment, water depth should range between 10 em and 25 
em, or be compatable with preferred species feeding modes. 

Invertibate s are an important waterbird food source within 
impoundment s , of which producti on can be promoted by fluctuating 
water levels. 

( d) Habitat Manipulation 

As stated previou s ly annual plant s generally invade new 
impoundment first followed by perannials, thus creating a 
succession of plant species. With most moist soil management 
projects, production of desirable plant species usually decrea se 
as perannial plant s dominate s uch as Tyhpa and Baumea sps. Thu s 
after about 4 years or when required, succession needs to be set 
back, which is usually done by di s cing up the flo or of the 
impoundment to e xpo se the root s of perannial plants to the heat 
of the sun, thu s killing them. Another method sometimes used i s 
the drying out of an impoundment for 2 or more years, to create a 
drought situation which will kill a high percentage of perannial 
plants . 

Where diversity of impoundments are required a moist soil 
management area consisting of dominately perannial plants (60 % t o 
70 % cover) may be converted t o a permanently shallow water 
wetland (30 em to 50 em deep) . In the Central Valley Refuges of 
California hard stem rush species such as Baumea, Eleocharis, 
Scirpus and Phragmites were encouraged and Typha discouraged, 
because of its rapid colonising ability and difficulty in 
controlling. 
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4.3.5 GREEN TREE RESERVOIR MANAGEMENT 

Within the Missis si ppi River Basin green tree reservoir 
management is common in areas of bottomland (floodplain) hardw ood 
forests. The forest i s flooded during the dormant season to 
attract Mallard and Wood ducks which feed on fallen nuts 
espec ially acorns. Suc h managed forests are usually flooded 
earlier and deeper than would occur naturally. The main 
requirement for managing water levels, is a low dam suitable for 
making a temporary wetland, 30 em to 50 em deep. A reservoir is 
often made by damming a small creek where it joins a river. 
There is usua lly a natural bank along the edge of the river to 
help hold back the water . Undesirable tree s (those which produce 
no nuts) are harvested and or thinned out, to encourage growth of 
desirable trees. However some den s e thickets are left to provide 
lo af ing cover for duck s . 

The principal of green tree reservoir management could apply in 
Australia in a reverse situation. The flooding of a Red Gum 
forest or woodland in late winter through to early summer occur 
naturally throughout areas of South Eastern Australia. This 
habitat is vital to a large percentage of the regions breeding 
waterbirds, however flood mitigation and vegetation clearance has 
had a major impact on this habitat. A way to reverse this loss 
of habitat is to apply the green tree reservoir management 
technique, to areas of red gum forest and woodland to create 
breed ing habitat for waterbirds. 

4.3.6 FLOODPLAIN CHANNEL IMPOUNDMENT 

Throughout a number of refuges, former river channels or elevated 
floodplain channels which fill during flood periods, are dammed 
to supply brood habitat for waterfowl after floods have receded. 
Water is either released or allowed to naturally dry, depending 
upon the time frame required. 

Due to the recent lack of, or short duration of floods within the 
Murray Darling Basin, the damming for limited periods of 
floodplain channels may have application to improve waterbird and 
fish breeding. 

4.4 UTILIZATION OF AGRICULTURE CROP LAND 

On refuges and private land where flood irrigation is used to 
grow grain crops, such as rice or wheat, the crop stubble is 
flooded during autumn and winter to supply waterfowl food, such 
as waste grain and invertibrate s . 

The seasonal flooding of a ploughed fallow paddock is also 
undertaken to supply such foods as tubers, roots and 
invertibrates. Wading birds make particular use of this 
management technique, if water levels are shallow (5 em to 15 em 
deep). 

A couple Df refuges visited have had success in producing a good 
crop of sago pond weed Potamogeton sp., an excellent duck food by 
flooding wheat stubble for 18 months at about 30 em to 45 em 
deep. This technique also eliminates pest plants on the site, 
which have been invading the wheat crop. 
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4.5 HABITAT MAINTENANCE 

A nu mbe r of management techniques are used throughout the U.S.A . 
on natura l a nd man mad e wetlands, to maintain diversity and or 
in crease car rying capacity. 

Some of the tech ni ques used are control burning, crushing and 
mow in g o f vegetati o n, stock grazing, pothole and island 
con s truction and water dra wdow n. The former methods remove or 
open up areas of den se veget at ion to allow wildlife access. 

Pot ho le s ar e usually co nstr ucte d in areas of semi dry sedge-gra s s 
meadows , aro und the edge of wetlands. By con s tructing a serie s 
of sma ll potholes throughout the meadow ,waterfowl production i s 
incre ase d beca use ope n water areas are created which are critic a l 
to breed in g ducks. Pothol es are either constructed by a 
bulldozer, dr ag line or blasting. 

Islands are usually con str ucte d to increase nesting, roosting or 
edge feeding sites for waterfo wl. It is important to have an 
area of open water adjacent to the island to encourage use. 
Unless the island i s designed as a breeding site, the height of 
the island should be just below the high water mark to discourage 
rank highland vegetation from colonising the area, which will 
limit waterfowl use. 

Th e water drawdown of a wet land is usually undertaken to increase 
plant and wildlife diversit y. Mo st management authorities in the 
U.S.A. don't regular a ly artifically dry out wetlands, unless the 
following indicators are assess ed and compared with historial 
data . 

1. Number of plant spec i es and percentage covers. 

2 . ~·Jildlife use of the area . 

3 . Den s ity of carp if pre se nt . 

4.6 RECOMMENDATIONS 

It i s recommended that Wildlife Authorities throughout Australia 
investigate the techniques of-ma naging flooded impoundments to 
compensate for the lo ss and deterioration of natural wetlands. 
The application of both greentree re se rvoir and floodplain 
channel impoundmen t have great merit a nd would probably be cost 
effective . If the se techniques were s uccessful, private 
organizations and individuals s ho uld be encouraged to participate 
in a programme, to in c rease the area of wetlands within the 
Australian continent . 

Tolderol Game Reserve in South Australia was set up as a research 
area to investigate flooded impoundment management, but now work 
has been suspended. Due to the level of development at Tolderol, 
(7 impoundments), it is rec ommended that Tolderol Game Reserve 
become a ·research facility, to investigate the feasibility of 
moist soil management in southern Au s tralian conditions. 



In areas of Au st r al ia where flood irrigation is used to grow 
cereal crop s, VJildlife authoritie s s hould investigate the 
po ssi bility of e nco uraging the utilization of fallow and 
harvested paddocks, to c r eate temp orary wetlands. 
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Throughout Au stra lia mos t Conservation Agencies tend to be only 
preservationists when managing so called "natural" wetlands, 
however, a l ot of these areas are f ar from being in a original 
s tate. 

Throughout the U.S.A. we tland s hab itat maintenance programme s 
play an imp orta nt role in conserving wetlands and increasing 
aquatic wildlif e wh i c h can s ubstain utilization eg fish and 
waterfow l spec i es . It i s recommended that wetland managers 
inve s tigate the possibility of int rod ucting habitat maintenance 
programmes on pr otec ted wetlands to increase diversity and 
wildlife carrying ca pacity in the light of future utilization of 
some specie s. 
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5 Waterbird Management Programmes 

The huntin g of Waterfowl i s the major waterbird management 
pr og r am in the U. S .A. and due to it s applicabili ty to the 
Au stra l ian s i tu ati o n, it i s discussed separately in sect ion 7. 

5_1 NORTH AMERICAN WATERFOWL MANAGEMENT PLAN 

The North America n Waterfowl Management Plan i s an agree ment 
s igned in May 19 86 between the Ca nadia n and U. S.A . Gove rnment s . 
The plan sets out approximate waterfow l popul atio n goals, to mee t 
public dem a nd s a nd actions nee ded to achieve those goals, by the 
year 2000 . The achievement of the s e goals is beyo nd the capacity 
of the two f ederal governments and requires commitment from state 
and loc a l gove rnments, private organizations, businesses and 
individual s - hunter and no n-hunt er alike . 

Th e plan out line s the sco pe of the work to be done on a 
continental basis and provide s br oa d guideline s for habitat 
pr ot ecti on and management action s . Each regional government and 
waterfowl f lyway administrative unit, is establi s hing s pecific 
plans fo r hab itat preservation and mangement in their respective 
jurisd ic atio ns . To administer these regional pl a ns an 
implementation board is set up, with representative s of all 
interested parties within the government and pri vate sector. 
Fro m this boa rd, a working committee is establi s hed which 
com prise s of mos tly professional waterfow l management per s onnel 
which administers individual projects. 

5_2 SPECIES RECOVERY PROGRAMS 

During the s tudy tour a number of species recovery programs were 
investigated, of which the most renowned one was the Whooping 
Cra ne, of which on ly 152 individual birds remain . The other 
pr ograms were the Aleutian Canada Goose which migrate s between 
Ala ska and California and the Mottled duck which inhabits the 
coastal wetla nds of the Gulf of Me x ico. 

Var i ous management methods and combination, from captive breeding 
reintroduction, predator control and habitat creation, have been 
us ed to increa s e the population size of these endangered or 
threate ned waterbirds. However two items should be obtained if 
the pr ogram i s t o be a success, reliable biological data and 
public s upport . To ensure continuing public support biological 
in fo rmati o n released to the public needs to be e x tremely 
reliable, especially population numbers, otherwise the program s 
creditability wil l be damaged and public support lost. 

In so me programs like the Whooping Crane, specific legislation 
ha s been created to protect the birds and their habitat. 

5_3 REFUGE INVENTORY PLANS 

The U.S. Fish and Wildlife Service has developed refuge wildlife 
inventory plan s , to standize the collection and documentation of 
wildlife population data. Due to the inten sive management of a 
high percentage of national refuges, population surveys are 
regularly carried out to determine management success. 
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The inventroy plans are designed to ensure that census data is of 
high quality, well documented, repeatable and designed with 
sufficient detail to allow collection of comparable information 
over time. The plan also include s manhours and finance required 
to conduct th e s urveys. Wildlife authorities place major 
importance on wildlife cen s us data, in deciding future management 
s tratagie s f o r a n area. 

5.4 HABITAT SUITABILITY INDEX MODELS 

The habitat s uitability Inde x (H.S . I.) model series is published 
by the U. S. Fi s h and Wildli f e Service on a range of waterbird 
spe c ies. The model pr ovide s habitat information useful for 
impact as s essment and habitat management. Existing information 
on quantitative relationship s between key environmental variable s 
and habitat suit ability of the s pecies, provides the foundation 
for the H.S.I. model. The model combines the habitat use 
information into a framework, suitable for field use and produce s 
an inde x value between 0.0. (unsuitable) to 1.0 (optimum 
habitat). The H.S.I. models are regarded as a hypothesis for 
species - habitat relationships. However field managers find 
these models useful in giving a general comparison between sites . 

5.5 FUND RAISING 

There are a number of federal and state initiatives to raise 
money for general wildlife management, which includes endangered 
species, game reintroduction and habitat management. Wetlands 
and waterbird s s pecies receive a major share. Listed below is a 
brief outline on s ome of the pr ograms which were ·encountered 
during the s tud y . 

Federal 

A 11 % e xci se t a x on s porting firearms and ammunition. 

A 10 % e xcise ta x on fishing equipment. 

Excise ta x on f uel us ed by recreational boats. 

State 

A levy i s placed on horse betting to be spent on recreational 
wildlife conservation project s. 

State huntin g permits. 

State title fees .for registering a interstate motor vehicle. 

Voluntary contributions of ta x rebates can be indicated on a 
ta x form to be given to a conservation fund. 

Special non game stamps and art prints sales. 

5.6 RECOMMENDATIONS 

In reference to the management of waterfowl in Australia the 
following is recommended. 
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(a) The federal government play a major part in the management of 
waterfowl popu lations in Australia, to enable a continental 
perspective to prevail a nd a plan of management be drawn up as 
soon as possible. 

(b) The appl ication of habitat suitab ility index models be 
investigated for use in Australia. 

(c) Conservat ion agencie s which are involved in regional or site 
population surveys, consider implementing inventory plans or a 
similar program. 

(d) Both the federal and state governments take the le a d in 
raising funds to implem e nt wildlife management programs. 
(e.g. sales ta x on hunting sport ing goods be diverted to wildlife 
management programs.) 



TuleLake N.W.R., California. 

Snow Geese and Sandhill Crane feeding in 
cereal stubble. Bosque del Apache N.W.R., 
New Mexico. 
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6 Waterfowl Disease 

Within the USA there are two important disease problems affecting 
waterbirds which also occur in Australia; Avian botulism and 
le ad shot poisoning. Mo s t waterfow l areas visited during the 
st udy tour have regular waterbird losses to some degree, from o ne 
or both of these diseases. 

6.1 AVIAN BOTULISM 

Outbreaks of avian botulism have occurred in North America since 
the turn of the century with most occurances having been reported 
within the pa st 20 years. Losses vary from year to year and from 
spec ies to species, but outb reaks causing losses of 50,000 or 
more birds are fairly common. The most common groups of 
waterbirds affected are waterfowl, waders, gulls and herons. 

The bird i s paralysed or dies after e xposure to a to x in produced 
by the botulinum bacterium. The bird takes the toxin in by 
feeding directly on invertebrate carcasses which have the toxin 
in them or li ve maggots of blow flies. Flies lay their eggs on 
the carcass of an animal which has died of avian botulism and the 
resulting maggots store botulinal toxin in their bodies, as they 
consume the carcass. 

6. 1. 1 DISEASE CAUSE 

Avian botulism i s most likely to occur in the presence of high 
air temperatures, fluctuating water levels and a suitable medium 
for the botulism bacteria to grow, such as vertebrate or 
invertebrate carcasses. The bacteria are widely distributed in a 
spore form in organic soils . 

The relationship between the botulism bacteria and the complete 
environmental parameters needed to promote the disease, are still 
not completely understood . At Sacramento N.W.R. a research team 
from the Nati onal Wildlife Heal t h Centre at Madison, Wis. are 
presently conducting a major research project, on the 
environmental parameter s required for an disease outbreak. 

6. 1. 2. DISEASE RECOGNITION 

Avian botulism affects the nervous system, causing muscle 
paralysis. Depending on how far the disease has progressed, 
various levels of paralysis will be observed. 

Usually the bird looses the ability t9 fly first, followed by 
paralysis of the leg muscles. Paralyses of the inner eyelid and 
neck muscles follow, which are the two most easily recognizable 
signs associated with avian botulism. 

6. 1. 3 DISEASE PREVENTION 

Disease prevention should focus on the following factors which 
contribute to the development of an outbreak; fluctuating water 
levels during summer and animal carcasses for toxin production. 
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(a) Control of Water Levels 

Areas managed for waterbirds should not be reflo oded in s ummer if 
the area has been dry for a pro lo nged period of time. Rather 
reflooding shou ld occur in s pring if s ummer water i s required. 
Similarly summer drawd owns should be avoided if f i sh are present, 
as fish carcasses also provide su i tab le medium for bacterial 
growth. If an area is prone to dise ase outbreak , water levels 
sho uld be kept as stab le as pos s ibl e . 

(b) Carcass Remova l 

Prompt removal of any carcasses i s esse ntial to prevent 
development of die offs during periods with hot daytime and warm 
nightime temperatures. All animal carcasses should be burned or 
buried deeply. 

6.2 LEAD SHOT POISONING 

The first recorded incidence of lead poisoning of waterfowl in 
the U.S.A. occurred in Te xas in 1894 from spent lead shot 
ingestion. The lead was deposited in the sediment of the wetland 
by commercial duck hunting activities. Research between 1938 and 
1954 e xamined 36,000 waterfowl gizzards and found that an average 
of 6.6 percent contained lead shot. A number of recent U.S.A. 
studies have yielded similar results and have also found elevated 
lead in liver tissue to be 2.8 times greater than lead in 
gizzards. 

The number of birds with lead in the gizzard varies amongst 
sp ecies, with diving ducks more likely to swallow lead shot than 
dabbling ducks. Ducks that feed on plants and invertebrates in 
the water or on the surface like shovelers, are less likely to 
pick up lead shot that has se ttled into the sediment, than ducks 
like Black Ducks that may dig for food. Waterfowl either mistake 
pellets for food, or seek it out as a source of grit. Once the 
lead pellet is in the gizzard the digestive juice s and the action 
of the gizzard muscle wears the pellet down and releases lead 
salts into the body. Not every bird that swallow s a lead pellet 
dies from lead poisoning. Factors which affect the 
susceptibility of an individual bird are:-

number of pellets the bird swallows 

time the pellet is retained in the gizzard 

previous lead exposure 

diet: invertebrates and natural leafy green foods can help 
offset the toxic effects of lead. A complete grain diet can 
increase the toxicity of lead. 

environmental conditions -weather, food availability, shelter 
etc. 

Raptors which scavenge or prey on waterfowl receive lead shot 
poisoning from lead imbeded in the tissue of wounded or dead 
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birds. The main raptor species in the U.S.A. to suffer lead shot 
poisoning is the Bald Eagle. A bird of prey must ingest a lead 
pellet not eat infected tissue like liver which has a high lead 
content. The b ird i s able to digest the lead pellet due t o the 
very acid condition in th e inge sti ve tract, reducing le ad to lead 
sa lt s which ar e toxic. 

6 . 2. 1 DI SE ASE CAUSE 

Th ere i s no sc ientific evidence that waterfowl in U.S.A. get lead 
poisoning from breath i ng air that contains lead or from eating 
pla nts that have absorbed lead from the environment . Birds do 
sometimes get l ead poisoning from swallowing lead bdtteries, lead 
based pa in ts , fishing s inkers and other lead objects, however 
there i s no evidence that s uch sources are a major cause of lead 
poisoning. 

The most common so urce of lead in U.S.A. wetlands, comes from 
spent lead shot disposed by hunters eg. there is about 280 number 
six lead pellets in a 1 ! once, 2 3/4 inch 12 gauge shotgun shell. 
On the average, s i x shells are fired for each waterfowl bagged. 
This results in ab out 1400 lead pellets being deposited in the 
environment for each bird bagged. 

Lead pell ets from shot shells when ingested are the most common 
so urce of lead poisoning in the U.S.A., of birds which feed on or 
a r o u n d w e t l a n d s , i n c l u d i n g VJ a t e r f o w 1 , c o o t s , r a i l s , r a p t o r s a n d 
occasionally wading birds . Losses of waterfowl can occur at any 
time of the year, although in North America most cases of lead 
po is o ning occur after the waterfowl hunting season has finished. 
During the hunting s eason the disturbance of hunting keeps 
waterfowl from s pending much time feeding in hunting areas. When 
the seaso n is over and hunters leave, waterfowl can spend more 
time feeding in these areas and have more opportunity to swallow 
lead s hot, that was disposited during the previous hunting 
s eason. 

6 . 2.2 DI SEASE RECOGNITION 

Lead poisoning does n't usually cause large visible die offs 1 ike 
those caused by other waterfowl diseases. Lead poisoning is not 
contagiou s and birds get pois8ned one by one, depending on 
whether they swallow and retain lead pellets long enough. 

The general trend in c linical s igns of a lead poisoned waterfowl 
over time a re as follows, (Lead Poisoning in Waterfowl by USF&W) 

3 to 10 days after ingestion the digestive juices and grinding 
action of the gizzard reduces much of the pellet into lead salts. 
These lead sa lts reach the blood stream and are carried to major 
body organs. The bird may carry its wings in a "roof shaped" 
position and may be mistaken for a hunting cripple. The vent may 
be stained green and the presence of bright green faeces on the 
ground, indicates the presence of lead poisoned waterfowl. 

5 to 12 days the digestive tract often becomes paralyzed and 
may result in the escophagus becoming packed with undigested 
food. 
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7 to 10 days the bird seeks isolation and seclusion. 

14 to 18 day s the bird loses its ability to fly and the wing 
tip s dro op. At t hi s s t a ge th e bird becomes vulnerable to 
predat i o n. The fo x is a ma j o r preda t or or scavenger of lead 
po i s o ne d bird s . 

17 to Zl day s th e bird f alls into a coma and dies from lead 
po i s o ning. Hea vy predat i on of effe c ted birds helps prevent a 
build up of dead bird s. 

An a uto psy will of t e n s how liver a tr ophy, an enlarged gall 
b l a dder d i st end ed with t hi c k dar k gr ee n bile. The gi zz ard 1 ining 
i s of ten s tained li g ht t o dark green. 

6 . 2. 3 DISEASE PRE VEN TION 

To reduce the disease there must be a reduction in the availabity 
of t ox ic shot, through phy s ical method s such a s soil tillage, 
water manipulation or the use of non to x ic shot. An added grit 
s upply may help reduce s ho t inta ke. 

( a ) So il Tillage 

So il tillage reduce s t he availability of shot to waterfowl, but 
i s o nly a termporar y so lution, since annual hunting activities 
renews the lead poi so ning potential. ( The La Joya State Game 
Re s erve impoundment s , were dried out and pl oughed each year to 
promote s ho t movement down thr o ugh the s oil profile). Tillage is 
impractical o ver many of the U.S.A. wetland habitats. 

( b ) Water Manipulation 

The drying out of wetland s and deep water flooding can reduce 
le a d inge s ti o n, but al so e limina te s o r reduce s waterfowl habitat. 
It i s against wildlife management principal s t o harvest waterfowl 
f r om a n area, then de s troy or make it unavailable to waterbirds 
a f t er t he hunting s ea so n . 

(c) Grit Station s 

In areas where natural grit i s s carc e t he placement of course 
sa nd at sele c ted locations within the wetland, may help elleviate 
s ho t inta ke by waterf owl. It ha s been dem onstrated at a number 
o f refuge s that for du c ks to utili ze grit station s , the s tation 
needs t o be s urrounded by water eg mowed levee banks, or s mall 
i s lands and peninsulars vo id of veg e tation. 

(d) Non To x ic Shot 

The use of non to x ic shot for hunting waterfowl is the only long 
term solution, t o significantly reduce bird losses from lead shot 
poisoning . The lead poisoning / non toxic shot debate has raged 
for decades in the U.S . A. A great deal of research has been 
undertak~n to discover an alternative shot, which was non toxic, 
bassistically acceptable and economical to produce. At present 
there is only one viable substitute for lead shot and that is 
steel shot . 
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Numerous studies were conducted in the seventies to compare the 
balli st ics of steel verse s lead. Some were bias towards lead or 
steel but most showed there was little difference. However most 
stud i es are now antiquated due to modern steel cartridge loads , 
wh i ch are s uperior. 

The fo llowin g i s a s hort hi sto ry of the introduction of steel 
shot for th e hu nting of wat er fowl in the U.S.A. Since the 
signing of the Migratory Bi rd Treaty Act of 1918 the U.S.A. 
fed era l government has had the responsibility of managing the 
nati onal waterfowl populati o n. One of the USFWS responsibilitie s 
i s to set gu idelines for states to regulate and administer the 
wate rfow l hunting sea so n. In the early seventies the USFWS 
started to in tro duce the use of s teel shot on selected areas 
within the country. One s uch a rea was Catahoula Lake, which ha s 
a hi s tory of major waterf ow l l oss es, dUe to lead poisoning. To 
convince hunters of the ballistic capabilities of steel shot, the 
USFWS gave cartridges to them the first year and then subsidised 
the cost of cartridge s for the next couple of years. 

During this period, there was major opposition to the USFWS 
forced introduction of steel shot by many states, hunting 
organisations and some cartridge manufactors. In the light of 
this opposition, the U.S. Congress past a law requiring each 
state to agree to the introduction of steel shot before the US FWS 
could proceed. Very few states agreed, thus the introduction of 
steel s hot was halted in 19 79. However over the ne x t 6 years a 
large number of states intr od uced non toxic shot zones, on 
individual wetlands which had demonstrated a lead poisoning 
problem. A few states even introduced regulations banning the 
use of toxic shot throughout the state, for waterfowl hunting. 

In the mid eighties Bald Eagles (an endangered species) were 
f ound to be dying from secondary lead shot poisoning. One such 
l ocat ion was the Klamath Basin N.W.R. Complex. With this 
kn ow ledge and the status of the Bald Eagle, conservation 
organization s took the USFWS to court. The court ruled that the 
USFWS was to co nsider alternatives for protecting Bald Eagle s 
fr om lead po isoning. After the federal government threatened to 
close waterf ow l hunting areas, the states agreed to a five year 
program to phase in the use of steel shot for the hunting of 
waterfowl. The program has enabled the highest hunted zones of a 
state to be closed in 19 87 with the lowest being closed in 1991. 
The zo nes were defined by local government boundaries . 

Steel vs. Lead 

Figure 2 outlines the major differences in the ballisical 
capabilities between steel and lead shot. 

Steel shot is made by forming soft steel wire into pellet s 
which are then annealed and coated. The process is similar to 
that used to make ball bearings. A steel pellet weighs about 30% 
le ss than a lead pellet of similar size. Therefore there are 
more pel1ets in an once of steel shot than in an once of lead 
shot. 
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Most American cartridge manufacturers make the following range 
of steel shot 6 ( .11 in s. diameter), 4 ( .13 ins.), 3 ( .14 ins.), 
2 (.15 ins.), 1 (.16 ins), BB (.18 in s . ), T (.20 ins.) and F (.22 
in s.) American sta nd a rd . 

Steel shot is avai lable in the USA to suit 10, 12, 16 and 20 
gauge smooth bore shotguns. The main suppliers are Federal 
Remington and Winchester. 

Steel s hot reloading kits are available in the USA. One 
co mpany su pplying stee l cartridge components is; Non-To xic 
Components Inc., P .O. Box 4202, Portl a nd, Oregon, 97208. 

The cost of a box of 25 ste el cartridges was between $1 and $3 
US more than lead in late 1988. It i s expected that by 1991 when 
all duck hunter s will have changed over to stee l, the price 
difference will be even s maller. 

Fears of gun damage by steel shot for most part are baseless. 
The majority of modernday s hotgun are capable of firing steel 
loads without problems. Exceptions are older thin walled double 
barrel shotguns and some imported single barrelled shotguns . 
Also with some full choke guns, cosmetic damage in the form of a 
ring bulge near the muzzle may develop. If a person has doubt s 
about their gun they should contact the manufacturer. 

The question of increased crippling of ducks with steel, ha s 
been clouded by the use of different measures to compare 
effective ness. But shooting tests show little difference in the 
performance of steel and lead shot. 

6.3 RECOMMENDATIONS 

A nu mber of small avian botulism outbreaks have occurred in 
Australia. However unless the outbreak kills a large number of 
birds and occurs in the settled parts of the country, it is 
unlikely to be discovered. It is recommended that hunters, bird 
watchers and wildlife management personnel be encouraged to 
lookout and report any multiple unexplained waterbird deaths, to 
enable our knowledge of waterfowl diseases to be enhanced. 

At pre se nt there is a number Qf locations within Australia which 
documented cases of lead shot poisoning of waterfowl have and 
stil l are occurring. The extent of the problem is not fully 
understood within the Australian context at this stage. However 
we do know lead is a to x ic substance and we are placing lead int o 
our wetlands by hunting waterfowl using lead shot. A number of 
Australian waterbird species feed within the sediment of wetland s 
and thus are at risk of lead shot poisoning. There is also a 
substitute for lead shot which is ballisically acceptable. 

Therefore it is recommended that the use of lead shot to hunt 
waterfowl be immediately banned throughout Australia, regardless 
of knowledge, as to the extent of the problem within the country . 

In areas where lead poisoning is a problem and natural grit 
levels are low the use of grit stations should be considered eg 
Bool Lagoon Game Reserve - the peninsulars of Little Bool. 



26. 

7 Habitat Contamination 

In addition to drainage and clearing for agriculture use , the 
ne xt major threat to wetlands in the U.S . A. is contamination from 
toxic s ub sta nces . It is estimated that 12 million hectare s of 
wetlands thr oughout U.S . A. , have been contaiminated to s uch an 
ex tent as to render th em usele ss . 

7.1 KESTERSON RESERVOIR (SELENIUM) 

During the study tour , a wetland contamination ca s e wa s studied, 
this was the Kesterso n Reservoir within the Kesterson NWR, 
Calif or nia . I n the early 1970's twelve evaporation ponds 
totalling 518 ha. within the refuge, were constructed to dispose 
of subsurface drainage water, laden with salt. The water came 
from farms in the central San J oa quin Valley, California. This 
j o int auth or ity pr ojec t , was deemed an environmental s ucce ss with 
numerou s waterbirds breeding and wintering on the evaporation 
reserv o ir. 

In 1981 due to new legislation the water entering the re servo ir 
was te sted for to x ic s ubstance s and showed high levels of 
se lenuim. In ve st i gat ion during the following years revealed high 
level s of se lenium in the food chain organisms . The elevated 
level s of s elenium was causing a high incidence of mortality and 
def orm ity amo ng newb o rn coots, grebes, stilts and ducks and the 
death of ad ult american coots in the reservoir. Investigations 
also found that the selenium had concentrated in the ponds 
closest to the inl et , while the salts had concentrated in the 
furtr1ere st po nds. 

It is ant icipa ted that the reservoir will be filled in with 
unp o lut ed so il by the end of 19 89 due to the threat to wildlife, 
stock a nd man. 

7.2 RECOMMENDATIONS 

A numb er of evaporation basins e x ist throughout the irrigation 
areas of the Murray Darling Ba s in and many support major 
populati ons o f waterbirds, especially during dry period s . With 
the pre sent gover nment move to reduce salt entering the river 
system by interception sch eme s , the number of evaporation basin 
will increa se in the near future. If managed correctly, these 
new wetlands can be very productive and support many species of 
waterbirds. 

It is recommended that water entering existing evaporation basin s 
be tested for toxic substances at determined intervals. Also 
that water which is to be placed in a new evaporation basin be 
tested for to x ic substances prior to construction, to enable it 
to be designed to limit waterbird use, .if there may be a pr o blem 
(eg. deep water, steep sides etc.). -
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8 Waterfowl Hunting 

The primary responsibility for setting the waterfowl hun t ing 
regulati ons, rests with the federal government. It received this 
authority fr om the Migrat o ry Bird Treaties which were negotiated 
among the Un ited States, Canada a nd Mexico Governments to protect 
migrat ory ga me a nd nongame bird s, as they migrated back and forth 
between t he se cou ntr i es . (Most s pec ie s of waterfowl of North 
Americ a a re mi grato r y). The treaties hav e provi s ions for 
huntin g, whi ch st ipul ate that the seaso n cannot be more than 107 
day s in leng th a nd it mu st fall within the period of September to 
March lOth. 

The four great waterfowl flyways (migration routes) Pacific, 
Central, Mi ss i ssi ppi and Atlantic, pr ov ide a ba s i s for management 
of waterfowl populations which results in regulations based on 
region a l conditions. 

There is approximately 1 ~ mill ion water fo wl hunters in the USA 
and ab out one thir d of them are located in just 5 states, 
Louisian a, Minnesota, Wisconsin, Te xas and California. In 
contrast We st Virginia ha s only 1400 waterfowl hunters. 

8.1 SETTING THE HUNTING SEASON 

Within the federal government the US Fish and Wildlife Service, 
a ss ume s responsibility for setting hunting regulation s. The 
hunting s ea so n is managed to harve s t the ma x imum waterfowl 
number s without ca using a decline in the number of breeding 
birds. Surveys are carried on by feder a l, s tate and Canadian 
technician s throughout the year to monitor the population. The 
first s ur vey to assess the coming years crop takes place as the 
huntin g season closes. This i s the winter inventory and it is 
taken to determine the number of birds, that have survived the 
hunting seaso n and are potential breeders . 

The ne xt survey i s taken on the breeding grounds at the beginning 
of spring. This s urvey reveal s the number of breeding pairs of 
ducks and the existing water condition s. Another survey at the 
end of s pring s how s how many young, these breeding birds have 
produced. Once the production is determined a forecast i s made 
of the fall flight, of the four flyways. 

The informati on concerning the forecast for the fall flight, is 
sent to the four flyway councils so they can make their 
recommendations, for season and bag limits. The flyway council 
is made up of the wildlife management agency directors and 
commissioner s , from each of the states in the flyway. 

After considering the council recommendations, reviewing the 
breeding ground reports and the forecast for the fall flight, the 
USFWS sets the framework for the seasons and bag limits. States 
must select the dates of the season to fall within the hunting 
period( Sept. to March) and have a choice of a straight or split 
season. 
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There are other aspects of the regulations in which the st ates 
have no choice. These include t he bag limits, shooting hours, 
restrictions on certain species and met hod s of hunting. A sta te 
ca n be more re st rictive than the federal reg ulations, but they 
cannot be more liberal. 

8.2 HUNTING REGULATION 

The fe deral objectives of the migratory bird hunting regulations 
are :-

1 . "To pr ovide a n opport unity to harve st a portion of certai n 
migrat ory game b i rd populations, by esta blishing le gal hunt in g 
seaso ns . 

2. To limit harv est of mi grato ry game bird s to level s com patible 
wi th the ir ability to maintain t heir populations. 

3 . To avoid the taking of endangered or threatened species so 
t hat their continued e x istence i s no t jeopardized and their 
co nserva tion i s enhanced. 

4. To limit taking of other protected species where there is a 
reasonable possibility that hunting i s likely to adver s ely affect 
their popu lation s. 

5 . To provide equitable hunting opp ort unity in various part s of 
th e count ry within limits imposed by abundance, migration and 
distribution pattern s of migrat o ry game bird s . 

6 . To ass ist, at time s and in specific locations, in preventing 
de predati o ns on agricultural crops by migratory game bird s ". 

The migratory bird hunting regulations are di v ided int o three 
categories . 

(a) Basic Regulations 

Th ey are regulations which do not cha nge from year to year and 
a ppl y to the hunting methods, pos s e ss ion, dre ss ing, transporting 
and storing of migratory game bird s . 

Some regulations which apply to the hunting of water f ow l in the 
USA but do not apply in South Australia are: 

No per so n s hall take migratory game birds: 

With a shotgun capable o f holding more than three 
ca rtridge s . 

From a sink bo x (a floating device affording the hunter 
concealment beneath the surface of the water). 

From or with the aid or use of a motor driven land 
conveyance or aircraft. 

Using records or tapes of bird calls, or sounds or 
e lectronically amplified imitations of bird calls. 
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Po s ses s ion li mit is the ma x imum number of birds that can be 
taken legally in tw o days. 

No per s on sha ll poss e ss mo re t ha n one daily bag limit of 
fre s hly kill ed birds while in the f i e ld o r returnin g f r om the 
field . 

No per so n shall g iven, put o r leav e any game birds at any 
place o r in t he cust ody of an ot he r pe r s on unless the birds are 
t agged by th e hu n te r with the fo ll ow ing information: th e hunte rs 
s ignature, th e hunters addre ss , t he number and specie s of bird s 
a nd t he da te such b i r ds were k i l l ed . 

One fully feathe red wing or t he he ad mu s t remain a t t a ched t o 
the dre s sed bi rd while being tran s ported between the place taken 
and the perman e nt re s idence. 

All game birds s hall be retrieved, if possible and retained in 
the custody of the hunter in the field. 

Crippled birds mu s t be immediat e ly killed. 

Each waterfowl hunter 16 years of age and over must carry on 
his person a va lid Migratory Bird and Conservation Stamp. 

(b) Framework Annual Regulation s 

They are regul a ti o ns most often changed in response to management 
needs and apply t o hunting da te s , times and season length and 
daily bag limits. 

The sport hunting is permitted in the USA of the following 
waterbird ta xonomi c familie s , in r eg ard s to annual regulati o ns . 

An a t i dae (duc ks , ge e s e, br a nt a nd swa ns ) 
Gruidae ( c r a nes) 
Rallidea (rail s , c oots and gallinules) 
Sc o lopacidae ( woo dcock and s nip e) 

Season length varie s from ye a r to year and from flyway to 
flyway but cann o t e xceed 107 da ys . The season can vary between 
species or groups of s pecies e. g in California the 19 88 hunting 
season was split into the following : 

(a) Ducks, c oot, moorhen and common snipe, 59 consecutive days. 

(b) Geese, 93 co nse cuti ve day s. 

(c) White-fronted Geese, 23 consecutive days. 

During the past year shooting hours have been sunrise to 
sunset. 

Bag limits vary between s pecie s group eg. California bag limi t 
for 1988·were: 

(a) Ducks, 4 per day including no more than 3 mallards of which 
only 1 can be a female, 1 pintail, 2 red heads and no 
canvasbacks. 
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( b ) Geese, 3 per da y with only 2 of each species. 

(c) Coot a nd Moorhen, 25 per day. 

(d) Snip e, 8 per da y . 

General ly season l e ngths , bag composition and number are 
uniform within f l yways with the most liber a l being the Pacific 
f l yway and the most co nservat ive the Alan t i c flyway. This 
ref l ects difference s in the ab undance of birds and numbers of 
hunters etc. 

(c) Spec i a l Regu l ation s 

Most s pe c ial regul ations are modif icati ons 
regulations a nd us ual l y do not cha nge from 
these regulation s hav e bee n aimed at more 
th os e species consider e d lightly utilized. 
li ke split s eason, zo nin g, special se ason, 
po int system. 

o f frame -work 
year to year. Often 
effectively harvesting 

They include items 
bonus birds and the 

Stat es may split their hunting se ason lengths for most species 
into two non-consecutive segme nt s . Most states split seasons to 
take advantage of s pecies s pecific peaks of abundance or to 
redeploy enforcemen t ef for t s . 

Zo ning is undert aken to prov ide more equitable distribution of 
harvest apportunity for hunters throughout the state. 

The object of a special se ason i s to in c rease the exploitation 
of s pecies of duck s traditionally viewed as being lightly 
utilized. 

Bonus birds are bi rd s a ll owed in addition to the regular daily 
bag limit. In most cases the bo nu s bi rd s are of those species 
viewed as being lightl y ha rve s ted. 

The point system is a n alter native t o the conventional daily 
bag limit for duck s . Under the point system, ducks are assigned 
point values (usuall y 10-100) according to the degree of 
protection needed. The daily li mit is reached when the point 
value of the last duck take n added to the points values of ducks 
already taken equal s or e xcee ds 100. However it has been found 
that many hunter achieve the same daily bag, regardless of the 
harves t sys tem the y ar e req uired to use. 

8.3 PUBLIC HUNTING AREA PROGRAMS 

During the study tour a number of hunting program s on state and 
federal waterfowl area s were investigated. Most areas had the 
following common management. 

Only 50 % of the refuge wa s open to hunting. 

The hunting was divided into two sections, one with marked 
space blinds, the ot her a free roaming area. 

A quota was set on the number of hunters allowed on the area 
at one time. 
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A fee to hunt on the area was charged to cover the management 
costs of the hunt. 

Betwe e n the refug e a nd hunting area a 100 me te r retrieval zone 
was established where l oaded firear ms were prohibited. 

Mo s t area s were open for the hunting of waterf ow l for 3 to 5 
days a week. 

On e of the fo ll owing methods were emp l oyed to regulate the numb er 
of hun ter s ent e ring a area. 

(a) Res er va ti on Sy s tem 

Require s a hunter to fil l out an a pplication with a $1 
non-refund ab l e application sta mp attached and send it to the 
depar tmental headquarters, at least ten days pri or to the huntin g 
date de s ired. Hunter s whose application is drawn in the lottery 
are notified by mail one week before their hunting date. 

(b) The first co me, first serve d sys tem. 

Requires the hunter to go to the refuge and register in the 
"fir st come, first s erved" line. Hunters are registered and par k 
their vehicles in line s in the order in which they arrived at the 
refuge . Permits are i ss ued to those hunters to fill the quota 
for the day, or to fill vacancies as other hunters check out thi s 
i s called the " sweat line". 

(c) Lottery System 

Blind s ite s are se lected by l ottery at the beginning of each day s 
hunt. The daily l o ttery begin s appro x imately tw o hours before 
s hoot time a t the check sta ti o n, l oc ated on the hunting area. 

8.4 HUNTER EDUCATION 

Publ ications o n hunting regulations and seasons, waterfowl guides 
and s unri s e and s un s et time tables, were readily available in 
most sta tes. 

Some states visited had no formal state run hunter education 
program, however huntin g orga ni sat ions such as the California 
Waterfowl Assoc iation conducted hunter safety programms. 

Ab out thirty states however require hunters to complete hunter 
education training pri or to the i ss uance of a hunting license. 

The basic aim s of the education programmes investigated were: 

To reduce the number o f hunting accidents by promoting safe 
gun handling . 

To teach hunter safety , hunter responsibility and field 
ethic s . 

To inform hunter s of basic game needs and basic game laws. 

To promote good sportsmanship and a better relationship 
between hunters, landowners and the state wildlife authority. 
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A fee was charged to undertake the course and a minimum exam 
score of 70 % was required to pass. All students received a 
hunter education handbook and patch. On satisfactory completion 
of the course, students received a hunter education ID 
c ard whi c h was honored throughout the country. 

8.5 DUCK STAMPS 

Over 30 states require waterfowl hunter s to carry a state duck 
stamp in addition to the Federal duck sta mp, on their basic 
hunting licence . The stamp fee varies from $2 to $10 and in some 
s tates f ishermen are required to purchase a s tamp. Receipts from 
s tate s a le s are used for wetland hab i tat acquisition, research 
and management and is the major funding so urce for much of the 
\v o r k a c h i e v e d . 

The design selection for a stamp i s either commissioned or a 
contest is conducted which is judged by a panel of art and 
waterfowl experts. Competition among artists is intense in the 
Federal Duck Stamp design contest. Wildlife arti sts are funded 
by various sporting magazines and art galleries. Eight hundred 
de s igns were entered, at a cost to each artist of $5 0 per design 
in the 1986 Federal Duck Stamp contest. Although the contest 
it se lf offers no monetary pri ze, winning artists generally each 
receive in excess of $1 million as a result of print sales. Over 
4 million federal duck stamps are sold each year. 

The public recognition of the stamps value for wildlife and as a 
co llectors item, has prompted non hunting conservationists and 
sta mp collectors to buy them. States which commission a artist 
to de s ign a stamp, also sell prints to raise e x tra funds . 

8.6 PRIVATE WATERFOWL HUNTING AREAS (DUCK CLUBS) 

It is estimated that 16 million hec ta re s of the remaining 38 
mil lion ha. of wetlands in the USA are lea se d by private 
landowners to waterfowl hunters. A number of hunting lease 
arrangements operate. 

A duck club will lease land fr om the owner and organise the 
hunting themselves. 

A private owner constructs blind s and either lease s it to a 
c lub or may advertise one day hunt s for individual hunters . 

A per so n may lease land, then set up blinds and manage the 
hunting themselves. 

A number of affluent duck clubs and individuals own their own 
wet-land and may employ managers and se asonal staff. One duck 
club vi s ited in California, the "Butte Lodge Hunting Club" owned 
560 ha of · prime waterfowl habitat. The club had 38 members who 
paid $110,000 to join, with a yearly s ubscription of between 
$4 ,000 to $10,000. The property had a 60 ha. refuge area and 52 
h u n t i n g b·l i n d s o n t h e r e m a i n i n g l a n d . H u n t i n g w a s o n l y a l l o w e d 
on Saturdays, Sundays and Wednesdays and was managed on a lottery 
system for blind selection. 
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8.7 RECOMMENDATIONS 

It is estim a t e d that there i s appro x imately 120,000 duck hunters 
in Australia with the majority residing in Vic, NSW and S. A .. 
Austral ian waterfowl hunting seas on s are set and administered by 
individu a l s tate s with limited co ns ultation with other states . 

However e ven th ough our water fo wl are not migratory, most species 
are either nomadic or undertake regiona l dispersal, having no 
regard for govermental boundarie s . Most states decide on hunting 
s eason regulati ons more on hi sto rial line s than on up to date 
bi o l ogical data . I t is rec om mended that the Au s tralian National 
Par ks and Wildli fe Servi ce admini s ter waterfowl hunting 
t hr ough out Au s tralia, along s imilar lines to that of the USFWS, 
to enable a continenta l per s pe ctive to prevail. 

Most Australian wildlife authoritie s have comprehensive waterfowl 
hunting regulations, however it i s recommended that the USA 
regulations on possession, dre ss ing birds and zoning or split 
season be considered to he lp c ontrol numbers and species taken 
and to increase hunter succe ss . 

Waterfowl hunters are consumptive users and the user pay 
principal i s r e adily accepted in Australia. However Au stralian 
Wildlife authoritie s and private landowners do not exploit this 
to the fullest, or government s redirect hunting permit receipts 
away from wetland management. It i s recommended that both a 
federal and state wet land habitat stamp (duck stamp) program be 
implemented to aid the conservation and management of wetlands. 
Authorities and hunters should also e ncourage landowners to sell 
hunting right to their propertie s , thus obtaining a monitory 
return on a preceived usele ss piece of land. One of the main 
forces behind the conservati o n o f private wetlands in the USA, is 
the monitory return landowner s receive from consumptive uses, 
s uch as duck hunter s . 

Hunter educat i on is an essential part of a ny wildlife hunting 
program. Therefore it is rec ommended that a ll states require 
hunters to undertake a mandatory hunter education course. The 
course should include knowledge of guns and ammunition, proper 
gun handling, safe hunting method s hunter responsibilities eg. 
(game identification, sportsman s hip a nd game management 
principals). 



9 Pest Species Control 

9.1 TYPHA sps_ (c umbun g i ) 

North America ha s a number of typha species, however they are 
different to the tw o Au st ralian specie s . 

3 4. 

One of the major c ontr o l tactics in killing the North American 
t y pha i s to starve th e plant s tubers of a supply of carbon 
di ox id e . The tran sf er o f ga s ses is achieved throughout the year 
vi a li ve or dead l e av es . Some control methods used to utili ze 
thi s b iological in fo rmation are:-

Cut the plant off below water level after the growing season. 

Dry the wetland out after flowering, then slash plant s and 
reflo od for about 20 - 30 days. 

The f o llowing methods are used to control or open up stands of 
t y pha:-

Spray the plant with a translocating non oil base chemical 
after flowering when the plant is replenishing carbohydrates to 
the tuber's. 

Burn the tuber s when the soil is dry enough for a peat fire, 
(hist orically thi s i s probably the natural control method). 

A f our year pre s cribed drought will drastically reduce a typha 
s tand. 

Discing the stand in mid summer exposes the tubers to the sun 
which will kill them . 

The burning of typha and other reed type species only promotes 
growth due to the release of nutrients. 

9.2 COMMON CARP 

Two refuge s visited had major carp investigation problem s , 
Malheur and Sacramento. 

Most fish s pecies compete with waterfowl and waterbirds for 
submergent invertebrate and plant foods. Carp by their actions 
are one of the most destructive fish in this regards. Carp are 
omnivorous, feeding on a aquatic vegetation and invertebrates. 
Their feeding activities result in physical destruction of 
aquatic plant beds (even reed species) and increase water 
turbidity resulting in reduced light for photosynthesis. Carp 
infestations in fresh water wetlands can quickly reduce the 
waterfowl food product i on of the a rea- t 6 1 0% of i t s p o ten t i a l . 
At Malheur N.W.R.a two year average of the refuges area of sago 
pondweed, before and after major carp control efforts, went from 
1400 hac. to 8000 hac. 

Carp infestations are very difficult to control. Only a few carp 
in a system can saturate the habitat within five years. Rotenone 
is an effective chemical for providing temporary carp control, 
however, it is expensive and it rarely results in 100% control. 



35 . 

The best technique to control carp, where feasible is to drawdown 
the wetland. Carp barrier s (fig 3) can be used to stop or slow 
re invasion of carp into the wetland system and may increa se 
pr oductivity of a n area f o r seve r a l years. If carp are s topped 
most ot her fish s pecies are also exc lud ed. 

9.3 PREDATORS 

The general co n tro l of predators affecting waterbird breedin g 
succ e ss has been widespread o n many U.S.A. refuges in the past. 
Howe ver thi s pr ac ti ce of ge neral co ntrol has stopped and only 
individual s pecies which are having a major impact on a 
thre atened or vu nerable spec i es are controlled. One s uch case is 
the predation of eggs from Greater Sa ndhill Crane ne sts, by 
ravens. At a number of refuge s where cranes breed, raven s 
acco un t for the larg est sing le loss of eggs . Thu s raven s are 
contro lled by building a dummy crane nest and the placing of 
chicken eggs with the poi so n D.R.C.l339 in them. Thi s po ison is 
s pecific to Co rvidae birds and was developed by the Den ver 
Wild life Research Centre. Po i so ning is conducted during the 
period when the cranes are nest building. 

If fox c ontr o l is required it is undertaken by randomly placing 
2 . 5 em s quare tables of talo laced with 10 80. 

9.4 MINIMIZING CROP DAMAGE BY WATERBIRDS 

Only a limited numb e r of species cause major crop damage in North 
America, they are mallard a nd pintail ducks, the geese species 
and sandhill cranes. On a individual basis crane s are more 
de st ructive th a n ducks and geese. The most damage occur s to mown 
grain and frequently coincide s with waterfowl migration and 
changing weather condition s . Damage occurs by direct 
consumption, co ntaminati o n by faeces and trampling of swaths. 
Ri ce, wheat, bar l ey, oats a nd millet are usually the mo st 
ser iously effected. Dwar f varieties of grain, make head s more 
accessible to du cks and geese and will add to the pr oblem. 

Once a field is discovered by the birds, a feeding pattern i s 
established within days. Fl ig ht paths are traditional and ducks 
may return t o the same field year after year. There are two 
directions to take in pre ve n ti ng crop damage, change the birds 
habits or change cropping habits. Methods used t o scare birds 
are similar to those used in Australia, visual device s, pr opa ne 
guns, gun fire and a c ombinati o n of these methods . 

It has been found that s care device s should be in place before 
the birds arrive . Timing i s critical if the bird s beat the 
device to the field, its effectiveness diminishes . For best 
results a feeding pattern s hould never be allowed to start. 

In areas where regular ma jo r crop damage occurs, lure cr o ps or 
bait stations are established , usually on government owned land. 
Generally a lure crop is a cereal grain crop that has either been 
mowed or-flooded and left for the birds to use. 

One of the best changes in farming 
grain in the field after harvest. 
available stubble and the pressure 
unharvested fields . 

methods is to leave waste 
Then the birds can feed on 
may be reduced on nearly 



FIGURE 3 Fish screen to keep adult common Carp from 
entering the wetland, Sacramento N.W.R. , 
California. 

Snow Geese, Bosque del Apache N.W.R., 
New Mexico. 



9.4 . 1 CRANES 

Ther e are 3 species of cranes in North America, Whooping and 
Greater a nd Lesser Sandhill . Due to the l arge numbers ( ~ 
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mil l i on+ ) of cra ne s on the cont inent, crop damage can be 
s ub stant i a l in certa in l oca li t i es . The main crops affected are 
corn, sorg hum and a l fa l fa as wel l as cereal grains to some 
e xten t . The main contr o l devic e us ed is the propane gun which i s 
move d abo ut t he field or mounted on a rotating, la zy s usan 
devic e , so birds do not be co me accustomed to the no i se. It ha s 
been found that one gun will pr o tect about 18 to 20 hectare s from 
crane pre dation. 

Othe r sca ring devices us ed wi th s uccess are helium-fill e d 
ba ll oo ns, f irew o r ks, she ll -crackers and scarecrows . 

9 . 4 . 2 SUPP LI ERS OF SCARIN G DEVICES AND MATERIALS:-

Fi recrackers, Shel l crackers, etc. 

Marshal l Hyde, Inc. 
P.O. Box 497 
Por t Huron, MI. 48060 
313-9 82 -2140 

St oneco Inc. 
P.O . Box 187 
Dacono, CO. 80514 

Western Fireworks Co. 
2542 SE 13 th Ave. 
Canby, OR. 97013 
503-266 -7770 

Ba l l oo ns & Kites 

Raven Industries, In c . 
P.O. Bo x 1007 
Si oux Fall s , SD. 57117 
605- 33 6-2750 

Weather Measure Corp .• 
P.O . Box 41257 
Sacramento, CA . 9548 
916 -4 81-7565 

Atmospheric In s trumentation Research (AIR ) Inc. 
1880 S . Fl atiron Ct. , Su ite A 
Bou lder, CO. 80301 
303-443-71 87 

9.5 RECOMMENDATIONS 

The information on the control of typha and pred ators, and 
minimi z ing crop damage by waterbirds, is only a basis for ideas 
which could be e xpanded or modified to su it the Australian 
sit uati on . 
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In the 19 60 's co mm on carp were introduced into the Murray-Darling 
Riv er syste m a nd r a pi d ly coloniz es most of the basin's wetlands. 
Though the visual im pact on the bas in aquatic vegetation was 
dramat i c, very li tt l e qua ntiti ve data ha s been co ll ecte d on t he 
effects carp have had o n the Murray-Dar ling eco system . Th i s la ck 
of knowledge or mi s und ers tandin g a bout the impact carp have had, 
is demonstrated by the lack of re fere nc e to carp damage in 
gover nmen ta l repor ts , on th e pr ob l e ms and management of the river 
bas in. 

It i s r ecomme nd ed that government s recognise the dam age that ca rp 
have and ca n course to fresh water ecosys tem s a nd manage certa in 
wetlands of the Murray-Dar lin g basi n to exclude carp. This 
management action will also exc l ude o ther fish s pe c i es , however, 
f i sh are only one group of organ i sms which inhabit the Murray 
wet land s. Thu s wetlands which are les s fav o urable to threaten 
nat ive fish species, s ho uld be zo ned a carp free are a and managed 
as such . 

"A ren 'f you supposed 10 swim afler !hem?" 
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10 Public Use 

Historic a ll y US wildli fe refuges have concentrated their 
managemen t efforts toward s wildlife populations and c onsumptive 
recreati ona l us e . Only in relatively recent year s , have mo s t 
refuge s in cl ud e d ge nera l pu b li c u s e in their man ag emen t 
ob j ecti ve s . 

10. 1 PLANNING 

A number of refug e management plans (Master plans) were viewed 
during the study. The plans are very brief and only obtained 4 
or 5 major management objectives. The objective which referred 
to public use usually read as such "To provide opportunities f o r 
environmen t al educti o n, interpretation and wildlife orientated 
recreation f or " xx " vi s itors annually". 

To intergr at e wildlife and public use within a refuge, a 
compatibili t y chart was drawn to determine the confli c t o r 
compatibili t y of major wildlife species, and public use 
activitie s , for each management zone. 

Following t he ad option o f the ma ster plan, operational management 
plans are written of which one is a public use plan. The public 
use manage ment i s usually divided into the following subjects:-

Education - outdoor classroom, display shelter, interpretation 
centre. 

Interpreta t ion- wildlife trail s (foot, vehicle) obser vation 
to wer. 

Recreation Non / con s umptive -wildlife observation (foot, vehicle, 
boat) phot ography. 

Recreation Con s umptive - waterfowl hunting, trapping, f i s hing. 

10.2 FACILITIES 

Most refuges only allowed general access to a portion o f the 
refuge. However the public use area, usually contained a section 
of each habitat type and an area where high concentrations of 
wildlife could be viewed. Auto trails were the most common 
visitor facility, with observation towers, walking trails and 
board walks located within certain refuges. Consumptive and non 
consumptive recreational activities were usually located in 
separate zones within a refuge. 

10.3 ENTRANCE FEES 

Most federal refuges had no entrance fees. If entrance fees were 
charged, entrance booths were only manned during high visitation 
days, with a volunteer entrance registration system operating 
during the r emainder of the time. 
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10.3.1 VOLUNTEER REGISTRATION SYSTEM 

An envelope with a detachable slip was made available for 
visitors to place the entrance fee in and deposit it into a 
collection box. A visitor was required to write their name, 
vehicle licence number and date on the envelope. The tear off 
s lip was required to be di s played on the driver s side of the 
vehicle dash board, with the vehicle licence number and date 
written on it . Most state parks and wildlife areas conducted a 
simi lar volunteer system, to co llect entrance and camping fees. 

10.4 TOUR OPERATIONS 

At the major waterfowl hunting refuges in Ca lif orn ia, hunting 
guides operated within these areas. Some problem existed between 
regular hunters a nd the hunting guides competi ng for the best 
hunting l oca tion . 

Si x tour boats conducted guided cruises to view whooper cranes 
a nd bird rookeries within Aransa s N.W.R. Most cruise operators 
were very responsible and professional and caused limited 
d i s t u r b a n c e t o \v i l d l i f e . 

10.5 INTERPRETATION LITERATURE 

The following i s a discription of some noteworthy l iterative 
encountered on the st udy tour. 

Newspaper sty le; usua lly refuge o r s ubject specific, mostly 
only 4 pages. 

Refuge brochures; general inf ormat ion with map. 
mammal list 
bird li st 
se lf guided auto route 
hunting and fishing information 

Commo n wildlife of a refuge; a pictorial check li s t. 

Regional vi sitor directory; brief discription of each refuge, 
regi ona l map, contact addresses. 

Endangered species brochure; species specific. 

Photogra phic apportunities; where , what, how. 

10.6 RECOMMENDATIONS 

It is recommended that a wildlife spec ie s/ public use activities 
compatibility chart, be undertaken for each reserve management 
zone. This chart s hould be included in the management plan . 

As well as pr oducing straight bird or animal lists of a reserve, 
managers should also consider publishing a pictorial wildlife 
check list, of the common species of the area. 
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11 Volun~eer Conservation Organisations 

Of the many USA vo lunt eer conservation organisations involved in 
wetland conservation, o nl y two were investigated; Duck s 
Unlimited Inc. and The California Waterfowl Association. 

11.1 DUCKS UNLIMITED 

Duck s Unlimited ( D.U .) is one of the world's most effective 
volunteer conserva t i on orga nisations, which now employs over 250 
permanent staff. 

The USA based organisation was founded in 1937 to help restore 
and enhance critically needed waterfowl breeding habitat in 
Canada, where nearly 70 percent of North America's waterfowl are 
produced. Today, Duc ks Unlimited is involved in projects in the 
breeding, staging and wintering grounds of Canada, the United 
States and Me xic o . 

Since inception D.U. has completed more than 3650 wetland 
restoration projec ts . During its first 50 years, D.U. raised some 
436 million for wetland enhancement and management. Membership 
pre s ently stands at 544 ,000 individuals with some 3860 fund 
raising committees nationwide. A programme for young 
conservationists under the age of 18, called Greenwings, was 
initiated in 197 3 and now has more than 60,000 members. 

The base of D.U. ' s f und r a i s ing efforts is the proceeds from 
banquets organised by local fund raising committees. In 1987 
$59.8 million was raised with a $120 million turnover. Revenue s 
were divided into the following:-

Net proceed s from banquets 
Membership 
Sponsors 
Major sponsors 
Interest and other 
Advertising 
State Governments 

Expenditure for 1987 was:-

Habitat programme s 
Field operations and development 
Administrative e xpen s e 
Supporting services 

47.3 % 
16.6 % 
16.5 % 

6. 1% 
6.0 % 
4. 1% 
3.4 % 

80.2 % 
14.3 % 
3.1 % 
2.4 % 

The main reason D.U. has achieved success in conserving wetlands 
is that the organization does not own land, but enters into long 
term agreements with landowners, both government and private. 
Usually the agreement costs nothing as the wetland restoration or 
management project undertaken by D.U., benefits the landowner. 

The organisations main conservation initiatives of the 1980's 
includes the following three components; 
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MARSH (Matching Aid to Restore States Habitat); which provides 
f un ds to state conservation departments for wetland acquisition 
and enha nc eme nt. 

Habitat; DU' s "hand s o n" e ngin ee ring and biological arm which 
restores key waterfowl habitat . 

Ha b i tat Inventory and Eval ua t ion; which cate log s and evaluate s 
wetlands, primarily in t he prairie pothole region, using data 
from the l andsa t 5 sate ll ite. 

11.2 CALIFORNIA WATERFOWL ASSOCIATION 

The Ca li fo rnia Waterfowl Associat i o n (C.W.A. ) was founded in 194 5 
to look after the inter ests of the California duck hunter. The 
main goa l s of the organization are:-

to preserve and enhanc e wetlands 

to improve the producti on of waterfowl within the state 

to benefit the s port of water-fowling. 

The o rgani za tion ha s 8000 members, which is about 10 percent of 
the states waterf owl hunt ers a nd employs 14 permanent staff. 
C.W .A . rai ses about $1 ~ mill i on per year on s imilar lines as 
Duc ks Unlimited, however they rely more on major s ponsors, and 
found at ion and government grants. 

The California Waterfowl Assoc iation i s a very political 
organisation which maintain s l obbyists in the state and federal 
capitals. The lobbyists work for legislation which is in the 
interests of waterfowl a nd waterfowl hunters and fight 
legi s lation which i s not. The organization is involved in two 
ot her maj or outreach pr og ra mmes besides legislati ve , they are:-

La nd ow ner Contact; di ss eminate s information to wetland and 
r i ce farm managers, to encourage marsh management and farm 
practices, which are mo s t beneficial to waterfowl and upland 
game. 

Land Use Data Base; i s developing a data base on land use for 
t he major waterfowl area s of California, for the purpose of 
identifying potential wetland enhancement pr ojec ts. Also write 
ma nagement plans f o r each area . 

Bio logical re s earch by the orga ni zat ion is u s ually in a form 
which will complement l eg i s lation and the work of other waterfowl 
groups, such as Ducks Unlimited. 

11.3 RECOMMENDATIONS 

In Australis at present, the Field and Game Asso ciation (F & G) 
is the only national volunteer organi z ation which is conserned 
with wetl~nd protection and management and the utilization of 
waterfowl for hunting . The F & G has broad organization 
objectives and is at present undertaking in the general sense, 
the combined roles of such organizations as Ducks Unlimited and 
The California Waterfowl As s. During the investigation of both 
the U.S . A. organizations it was very clear that the main reason 
for their success, is the single mindlessness of the 
organizations. It is 
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recommended therefore that the Field and Game Ass. re-assess its 
aims and object iv es, and consider narr ow ing it's ambit to enable 
greater succe s s, in the lobbyin g for t he rights to hunt game 
species. 

Besides the U.S.A. there are Ducks Unlimited organizations in 
Ca nada , Me x i co , New Zea land a nd Euro pe, which are achieving 
success in the field of wetland co nservat ion. Au stra lia' s 
wetlands are faci ng ma ny pr ob l em s as we move towards the year 
2000 , sa l inity, compet iti on for water, drainage, contamination, 
de st ruction a nd disturbance from high recreational use and 
intr oduced anima l s and f i sh . The management and protection of 
the nation s wet land s cannot be left sole ly to governments, as 
they are e xper ien c ing dec lin in g res ources and have ot her soc i al 
pri or iti es . It i s s tro ngly re co mmended that a national vo lunt eer 
conservation organ i zat i on , wi th s imil ar objects as Duck s 
Unlimited, be established as soo n as possible, t o aid in the 
conservation of the nations wet land s . 

DUCKS 
UNLIMITED 

.LEA!)ER IN WETLANDS CONSERVATION 
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12 Wetland Transportation 

A number of tran s port modes are used within U.S.A. wetlands, 
horses 4x4 motor bi ke s , all terrain vehicles, canoes, modified 
motor boats and airboats. The more conventional transport modes 
are used on refug es with relatively small wetland management 
units. Tho s e area s with large wetlands units, nearly exclusively 
operate airb oa t s f o r transportati o n. 

12. 1 AIRBOATS 

Airboats are extensively used in U.S.A. and are invaluable in 
traversing shallow heavily vegetated wetlands. Some refuges 
visited had 3 or 4 airboats and c o ns idered these crafts to be 
essential to the management of the area. Some wetland management 
programs which relied greatly on a reliable and efficient 
transport mode s uch as an airboat were, law enforcement patrol s , 
wildlife surveys, e xotic plant control, flora monitoring 
hydrological management and dise~se control. 

The major di s advantage of an airboat, is the high noise level, 
however on area s where airboats are used regularly, wildlife 
disturbance i s minimal as most specie s become accustom to the 
craft. One refuge manager told me "airboats don't scare birds 
away, guns do". It was widely excepted by wetland management 
staff that the advantages of having personnel access to 
previously unacce s sable habitat, outwayed the disadvantages of 
operating an airb oat . 

In recent years the technology of airboat construction has 
advanced greatly, enabling the craft to traverse deep water, 
dense vegetation and dry land. After witnessing a number of 
different airb oat s operating and on discussion with operators, 
the following basic airboat specifications are recommended, (this 
craft would suit most types of vegetated wetlands). 

H u l l : 

Engine: 

Steering: 

14' x 7', .100" thick 70-75-T6 aluminum alloy. 
The bottom of the hull should be covered with 
! " thick, white virgin polymes (VHMW) and extend 
up the s ides, a minimum of 12". The polymes should 
be fa s tened by aircraft rivets or stainless steel 
bolts. 

A overhauled Lycoming, 6 cylinder, 260 HP . 

Left hand stick, positive (no cables) solid 
7! 8 " rod. 

An airboat manufacturer which was highly recommended and builds 
craf t s to the above specification is: 

Airboats Engineering In. 
2715 South Street 
~~est Palm Beach 
Florida 33407 Ph 8339520 
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September 28 

Travelled- Ad e l aide/ Los Angele s, U.S.A. 

Septemb er 29 - October 4 

On leave Calif or ni a 
Lo s Angeles/San Frans i sco/Yos emite National Park (N.P.) 

October 5 - 6 

Drove from Yosemite N.P. through to Malheur National ~Ji l dl i fe 
Refuge (N.W.R.), Oregon. Visited Stillwater N.W. R., Nevada, 
water sho rtage s , sa linity problems. 

October 7 - 9 

45. 

Malheur N.W .R. with David Johnson, Refuge Habita t Management 
Specialist and other sta ff, investigated habitat management to 
increa s e waterbird breeding success, control of Typha sps. and 
Common Carp. Accompanied a duck trapping and banding team . 

October 10 - 15 
Klamath Basin N.W.R. Complex, Oregon with Refuge Manager, Roger 
Johns on and staff. Viewed techniques in large unit, moist soil 
management and the organisation and policing of duck and goose 
hunter s . Discu ssed lead po i so ning of waterf ow l, the use of steel 
shot to hunt waterfowl, duck disea s e outbreaks. 

Octob er 16 - 18 

On leave California, Redwoods, and Crater Lake National Par ks. 

October 19 - 22 

Humboldt Bay N.W .R . and Lake Earl State Refuge, California with 
Profe sso r Stanley Harri s ( Humboldt State University ) and Refuge 
Manager Eric Nels on . Est uary protection, waders, sea ducks and 
goo se management. Waterfowl hunting using skull boats and st il t 
blind s . State and federal wetlands and waterf ow l pr otection and 
fund raising legi s lation. 

October 23 - 26 

Sacramento N.W.R., California, with Greg Menslk, Refuge Biologist 
and other staff on techniques in small unit, moi st soil 
management and wetland easement programme . Tal ked with 
scientists studying Avion Botulism and lead poi so ning. Observed 
a duck and goose hunt and the management of consumptive and non 
consumptive recreational visitor. Viewed the Butte Lodge Duck 
Club. 
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October 27 - 29 

Gray Lodge Sta t e Wildli fe Ar ea, California. Spent t ime viewin g a 
duck hunt and the ma nagement of hunter s , ge ne r a l ha bitat 
managem e nt with Are a Ma nager R. B. Ren o , di sc usse d duck hunting 
c lub ma nag e me nt , hunte r educ ti on progr amm es a nd the collecti o n of 
waterf owl hunter bag statist i cs . 

Octob e r 30 - 31 

Sa cro mento, 1 Calif o rni a Waterfow l As socia t i o n a nd Duc ks Unlimited 
In c. per so nnel , di sc ussed orga ni zational a im s a nd obj ective s , 
fund rai s ing and man agement projec t s . 

Nov e mber 1 - 3 

Vi s ited San Lui s , Ke s ter son a nd Merced N.W. R. California with 
Refuge Manager Gary Zahm. Viewed floodplain moist soil 
management, a wetland polluted with selemium a nd crane 
management. 

November 4 - 15 

Part on le a ve Californi a/ Illinois/Louisiana . 

Mon te rery travelled San Fra ns ico / Chicago, Br oo kfield Zoo, Palos 
Hills Forest Preserve . Vi s ited Ducks Unlimited Inc. Head Office 
Chicago, talked to Section Directors, Michael Berger and Brent 
Manning on de velopment of habitat, fund raising and setting up a 
Ducks Unlimited o rganization in Australia. Trav~lled 
Chicago/Houston/New Orlean s . 

November 16 - 17 

William s Inc. , Loui s iana, viewed with Field Manager, Carl Vinning 
the management of wetland s by a pri vate company. Duck hunting, 
crawfi s h farming, commer c i a l hunting( alligator and fur bearer s) 
and pa s sive recreational us e. 

November 18 - 19 

Lacassine N.W.R., Loui s iana, with Refuge Manager, Bobby Brown. 
Viewed visitor ma nagement, na t ural we tland vegetation management , 
spe c ialized wetland transp ort equipment a nd the impa c t of oil and 
ga s e xploration. 

Nov e mber 20 - 21 

Rockerfeller State Wildlife Refuge, Louisiana with Waterfowl 
Biologist, Tom Hess. Visited the refuges Alligator farm and 
discussed wild and c aptive alligator management. Observed a 
waterfowl aerial census and the operation of an airboat . 

November 22 - 23 

Catahoula N.W.R., Louisiana with refuge staff viewing and 
discussing lead poisoning of waterfowl, general visitor 
management , observation tower and lo okout ramp design. 
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Nov ember 27 - 30 

J.D. Murphree Wi l dlife Management Area, Te xas, with Waterfowl 
Bio l og i sts, Kirby Brow n a nd Charles St ut ze nbaker. Le arnt of 
coastal moi st so il management, l evee and water contr o l device 
construct i on. Mott led Du ck management, lead poi so nin g a nd t he 
use of stee l sho t in Texas . 

Sea Rim State Park , di sc ussed with Park Superintendant, Bill 
McDaniel, Juni o r Ra nger and Volunteer programmes and waterfow l 
hunter man agement. Viewed day a nd ca mping visitor facilities. 

November 31 - Decemb er 1 

Anahuac N.W. R. Texas , with Refuge sta ff. Learn t of habitat 
management and monitoring. Grass l a nd re-establi s hment, goose 
hunter managem e nt a nd visitor facilities (board wal k a nd aut o 
routes). 

De cember 2 - 3 

On leave 
Houst on - visited Nasa Space Centre 

December 4 - 6 

Aran sas N.W.R. Texas, with Wildlife Biologist, Tom Stehn. 
time spent viewing Who o pin g Crane and visitor managemen t . 
to boat tour operator. 

Dec ember 7 - 8 

Most 
Talked 

Rosenberg, Te xas , participated in a Ducks Unlimited fund raisi ng 
banquet. 

December 9 

Travelled - Houston/ Al baquerque, New Me x ico. 

December 10 - 12 

On leave New Mex ico. 
Vi s ited Red Rock St ate Park, El Malpois and El Morr o National 
Monuments. 

De cembe r 13 - 15 

Basque Del Apache N.~.R., New Mex i co, with Refuge Manager Ph i l ip 
Norton and Biologist John Tayl o r. Viewed green tree reserv oir 
management, control of moi s t soil pest plants, crop degradation 
by waterbirds, salinity control and Whooping Crane reintr oduction 
programme. 

Brief visit to La Joya State Game Reserve and Bernardo Wildlife 
Area. Both areas are in the l ocality of Bosque Del Apache N.W.R . 
but managed by the New Me x ico Dept. of Game and Fish . 

December 16 - 21 

Travelled - Santa Fe/Albaquerque/Los Angeles/Adelaide 
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David Johnson (Habi ta t Management Speci a li s t) 
Malh e ur N.W.R . 
HC 72 Bo x 245 
Princeton 97721 
Oreg on (5 03 )49 32612 

Pau l F. Springer (R e s ea r ch Sc ien tist USF WS ) 
Hamboldt State Univer s ity 
Ar c ata 955 21 
California 

Eric Nelson (Refuge Manager) 
Humboldt NWR 
Route 1 Bo x 76 
Loleta 95551 
California 

Roger Johns on (Refuge Manag e r ) 
Klamath Basin NWR 
Route 1 Bo x 74 
Tulelake 961 34 
California 

Profe s sor Stanley Harri s ( Le c ture in Wildlife Management ) 
Humboldt State Univer s ity 
Arcata 95 52 1 
Calif o rnia (707 ) 82 6 - 3953 

Pat Ohaloen (Refuge Manager ) 
Sacrament o NWR 
Route 1 Bo x 731 
Willows 95988 
California (916) 934-2 801 

Greg Menslk (Refuge Bi ol ogi s t ) 
Sacramento NWR 
Route 1 Box 731 
Will ows 95988 
California (916) 934 28 01 

Mark A. Strong (Wildlife Bi o l ogi s t, Easement Agreements) 
Sacramento NWR 
Route 1 Bo x 731 
Willows 95988 
California (916) 93428 01 

R.B . Reno (Wildlife Habita t Supervi s or ) 
California Dept. of Fish and Game 
Gray Lodge Wildlife Area 
Gridley 95948 
California 

48. 



Bruce E. Deuel (Asst. Waterfowl Co-ordinator) 
California Dept. of Fi sh and Game 
1416 9th Street 
Sac rament o 95814 
Ca lif or nia (916) 4456897 

Dr . M. Robert McLandre ss (Research Biologist ) 
Ca lifornia Waterfo wl Ass ociation 
38 40 Rosin Crt. 
Suite ZOO 
Sacra ment o 95 8 14 
Ca lifornia (916) 648-1406 

Roge r Pederson (Regional Biological Supervi so r) 
Western Regional Offi ce 
Ducks Unlimited Inc. 
9823 01 d Winery Place 
Suite 16 
Sacramento 95827 
Ca lifornia (916) 3638257 

Gary R. Zahm (Refuge Manager) 
San Luis NWR 
PO Box 2176 
Los Banos 936 35 
Ca lifornia ( 209) 826- 3508 

Michael E. Berger ( Director of Government Relati ons) 
Duck s Unlimited Inc. 
One Waterfowl Way 
Long Grove 60047 
Illinois (312) 438-4 300 

Brent Manning (Director of Field Operations) 
Duck s Unlimited Inc. 
One Waterfowl Way 
Long Grove 60047 
Illinois (312) 43 8 -4 300 

Carl Vinning (Field Manager) 
Williams Inc. 
PO Bo x 428 
Patterson 70392 
Louisiana (504) 395-9576) 

Bo bby Br own (Refuge Manager) 
Lacassine N~..JR 

Route 1 Box 186 
Lake Arthur 70549 
Louisiana (318) 774 2750 

Tom Hess (Waterfowl Biologist) 
Louisiana Dept . of Wildlife and Fisheries 
Rockefeller Wi 1 dl i fe Refuge 
Route 1, Box 20-B 
Grand Chenier 70643 
Louisiana 
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Eric Sipco (Ref uge Manag e r ) 
Catahou la NWR 
Bo x 13 83 
Jena 71 342 
Loui s ian a (318) 992 52 61 

Rod Cobb (A sst. Refuge Manager) 
Ten s a s NWR 
Route 2 Bo x 295 
Ta llulah 71 282 
Louis ian a (31 8) 574-2664 

Roge r Sauci e r ( Informati on Of f i cer) 
U. S . Army Cor ps of Engineer s 
Waterways Experiment Station 
Environmental Laboratory 
Vick s burg 391 81 
Mi ss i ss ippi (60 1) 634-3205 

Kirby L. Brown (Wildlife Biologi s t ) 
Te xas Parks & Wildlife Dept. 
J.D. Murphree Wildlife Managem ent Area 
10 Parks and Wildlife Drive 
Port Arthur 7764 0 
Te xas (409) 73 6 2551 

Charles D. Stutze nba ker (Reg i onal Waterfow l Bio l og i st) 
Texas Parks and Wildlife Dept. 
J.D. Murphree Wildlife Management Area 
10 Parks and Wildlife Drive 
Port Arthur 77640 
Te xas (409) 736 -2551 

Bil l McDa ni el (Pa r k Su perin tend a nt ) 
Te xa s Parks & Wi l dlife Dept . 
Sea Rim State Park 
PO Bo x 1066 
Sab in e PjSS 77655 
Te xas (409) 97 1-25 59 

Ed Jackson (Ass. Refuge Mana ger) 
Anahuac NWR 
Box 278 
Anahu ac 77514 
Te xas (409) 267-3337 

Tom Ste hn (W ildlife Bi ologist) 
Aran sas NWR 
Box 100 
Au stwe ll 779050 
Te xa s (512) 286-3559 

Barry Jones (Public Use Offi cer) 
Aransas NWR 
Bo x 100 
Austwell 77950 
Te xas (512) 286 3559 

Philip Norton (Refuge Manager) 
Bosque Del Apache NWR 
Box 1246 
Socorro 87801 
New Me xico (505) 835-1828 
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John Taylor (Refuge Biologist) 
Bosque Del Apache NWR 
Box 1246 
So corro 87801 
New Me x ic o (505) 835- 1828 

Monty Wo ody (Projec t Leader-Game Ma nagement) 
New Mexico Dept . of Game & Fish 
State Capital 
Sa nta Fe 87503 
New Me x ic o (505) 82 7-7911 

Le s Gibson (Waterfowl Area Supervisor) 
New Me x i co Dept. of Game & Fish 
200 Curfman, S .W. 
Los Lunas 87031 
New Me x ico (505 865 5110) 

Tonie E. Rocke (Epizootiologist) (Botulism Research) 
U.S. Fish and Wildlife Service 
National Wildlife Health Research Centre 
6006 Schroeder Road 
Madison 5371 1 
\~ i s cons i n 

Jo hn Y. Tak ekawa (W ildlife Biologi s t) 
( White Front Goose Research) 
U.S . Fi sh and l~ild life Service 
Wildlife Research Field Station 
6924 Trem ont Road 
Di xon 95620 
California (916) 756-1946 

51. 
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16 Appendix Ill - Lecture I Slide Show Presentations 

A Lecture/Slide Shov1 on the Australian Wetlands and ~i a terfowl was 
prese nted at the fol l owi ng ven ue s :-

Es tabl i s hmen t 

Malhe ur NWR 
Klamat h Basin NW R 
Homboldt State Uni ve r s ity 
Sacra mento NW R 
San Lui s NWR 
Cal ahoula NWR 
J.D. Murphree WMA 
Aransas NWR 
Bosque Del Ap ache NWR 

Audience Compositi on 

Refuge Staf 
Refug e Staff 
Lecturers in Wild l i fe Management 
Refuge Staff 
Ref uge Staff 
Refuge Staff 
Man agem ent Staff 
Refuge Staff 
Refuge Staff 
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17 Appendix IV - Books, Publications and Videos 

Inventory of Data from Churchi ll Fe ll owsh ip, USA, 1988 

LARGE BOOKS 

Return to Big Grass - by Ducks Unlimited 

The Mottled Duc k - by C.D. Stutzenbaker, Texas Park s & Wildlife 
Dept. 

Wetlands - In c re asing our Wetland Resources, Conference 
Proceeding s Oct 1987 by- National Wildlife Federation 

Malheur N. W.R. Mangement Plan Workshop March 19 88 by- US Fish 
and Wildlife 

Field Guide to Wildlife Di s eases- by U.S. Dept. of the Interior 

Lead Poisoning in Wild Waterfowl, 
A Workshop March 1984 - Ed. by J . S. Feierabe nd & A.B. Russell 

Wild Lands for Wildlife, America's National Refuges- by N. Grove 

Birds of North America - by C.S. Robbins 

PUBLICATIONS 

Stat us Report on our Nations Wetlands - by the National Wildlife 
Federation 

Humboldt Bay Nati o nal Wildlife Refuge Environmental As sess ment 
Update- by U.S. Fish and Wildlife Service 

Malheur N.W . R. Ma s ter Plan / Environment Assessment- by U.S. Fish 
and Wildlife Service 

A Plan for Protecting, Enhanc ing and Increasing California's 
Wetlands for Waterfowl - by California Dept. of Fish and Game 

Management of Seasonally Flooded Impoundments for Wildlife - by 
L.H. Fredrickson & T.S . Taylor 

Bring Ducks to your Land - by J. Jack s on 

How to Grow Watergrass for Duc ks in California- by California 
Dept. of Fish & Game 

Propagation of Selected Native Marsh Plants in the San Joaquin 
Valley - by California Dept. of Fish and Game 

P 1 anti n g A 1 k a 1 i B u 1 rush for Water f ow 1 F.o o d - by C a 1 i for n i a Dept . 
of Fi s h and Game 

Management of Midges and Other Inverterbrates for Waterfowl 
Wintering i n California- by N.H. Evliss 
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The Future of Waterfowl in Texa s An Issue of Habitat - by Texas 
P a r k s & ~~ i l d l i f e D e p t . 

Ro c kf e ller Stat e l~ ildlife Refuge: Evaluation of Wetland 
Ma nage ment Tec hni ques - by Coa s t a l Environments Inc. 

No r t h Am e rican Waterfo wl Ma na geme nt Plan - by U.S. Fi sh a nd 
Wildl~ f e Servi ce 

Wa terfowl for th e Futur e - by U. S. Fish and Wildlif e Se rvice 

P l a c i n g \·J i l d l i f e M a n a g e m e n t i n P e r s p e c t i v e - b y \·! i l d l i f e 
Ma nageme n t In st i t ute 

Mini miz ing Sa ndhill Cra ne Dama ge t o New Me x ico Cr opl a nds - by New 
Mex ic o Sta t e Uni ve rs i ty 

Habitat Suitability Inde x Model s : Greater White- Fro nted Goo s e 
( v! i n t e r i n g ) - b y U . S . F i s h a n d W i l d l i f e S e r v i c e 

Habitat Suitability Index Models : Blue-Winged Teal (Breeding) -
by U.S. Fi s h a nd vJil dlife Service 

A Plan for the Management of Waterfowl, Sandhill Crane s a nd Other 
Migrat o ry Birds in the Middle Rio Grande Valley of New Me xico -
by U.S. Fish and Wildlife Service 

\·!hooping Crane Rec overy Plan- by U.S. Fish and Wildli f e Service 

Avian Bo tuli s m- by U.S. Fish and Wildlife Service 

Lead Po i so ning in Wild Waterfowl A Workshop, March 198 4, Kansa s 
-by National Wildlife Federati on 

Are we Wasting our Wat e rfowl - by Kansas Wildlife Dep t . 

Getting the Lead out- by Louisiana Dept. of Wildlife a nd 
Fisherie s 

Kester s on Reservoir and Kesterson NWR : History, Current Problem s 
and Management Alternatives - by G.R. Zahm 

1 9 8 8 S t a t u s o f \-J a t e r f o w l a n d F a l l F l i g h t F o r e c a s t - b y U . S . F i s h 
and vJildlife Service 

The Sport Huntin g of Migratory Bird s : A Environment a l Impact 
Statement- by U.S. Fish and Wildlife Service 

Summary of Federal ~unting Regulati o n 19 88 /8 9 - by U. S . Fish a nd 
\-J i l d l i f e S e r v i c e 

Hunting on the Public Areas - by J.B. Cowan 

Hunting Opportunities, Type 1 Wildlife Management Areas 1988/89 -
by Texas Parks and Wildlife Dept. 

1988 California Regulations for Hunting on State and Federal 
Areas - by California Dept. of Fish and Game 
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Waterfowl of California- by California Dept. of Fish and Game 

Louisiana Dept. of Wildlife and Fisheries Waterfowl Guide 

Duck s at a Distance : A Waterfowl Identifi cat ion Guide - by U. S. 
Fish a nd Wildlife Service 

Duck s Unlimited, Inc . 1987 Annual Report 

Duck s Unlim i ted Banquet Guide 

Duc ks Unlimited Greenwing Event Guide 

Duc ks Unlimited Committee Treasure's Guidebook 19 88 Edition 

Landsa t Applicat i on Notes : D.U. Wetland Habitat Inventory - by 
EO SA T 

BROCHURES (a Selection) 

Vanishing Gulf Coast \~etland s 

National \~ildlife Refuges: A visitor's Guide 

The Way of the Whooping Crane 

Co-opperat i ve Project for Production of Wood Ducks and 
Black-Bell ied Whistling Ducks 

Butte Sin k Waterfowl Habitat Preservation Program 

Louisiana Hunting, Fishing and Motorboat Regulations 1988/89 

Hunting in Oregon 

Waterf ow l Seasons, New Mexico 1988/89 

Hunting 19 87 TuleLake and Lower Klamath National Wildl i fe 
Refuges 

Waterfowl Hunters : Know the Black Duck 

The "Du ck Stamp" Story 

The Texas Hunter Education Program 

Lead Poisoning in Waterfowl 

The Steel Shot Decision 

Hunter's Guide to Steel Shot 

V i e w i n g vi i 1 d 1 i f e i n C a 1 i f o r n i a ' s C e n t r a 1 V a 1 1 e y 

Visitor Directory : Pacific Region : National Wildlife Refuges 

Malheur National vJildlife Refuge 



M a l h e u r N . \-1 • R . 

M a l h e u r N . \~ . R . 

Ma lh eur N. iLR. 

M a l h e u r N . \,1 . R . 

Mammal s 

Bi rds 

Self Gui de d I nt e rpr e tiv e Aut o Route 

Hun t ing a nd Fi sh in g 

Caj un Jack 's Swam p Tours 

C a p t . T e d ' s \~ h o o p i n g C r a n e T o u r s 

The Du cks Unli mited Story 

Ducks Un limite d - A Living Leg acy 

T h e C a l i f o r n i a \~ a t e r f o w l A s s o c i a t i o n S t o r y 

Con s er v ing Wetland s for Wildlife : Help for the St a t es 

Wetl a nd s America 

Greater Sandhill Crane, Central Valley Population 

VIDEO S 
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Lead Po i so ning in Wate r fow l - by U.S. Fish and Wildlife Se r v ic e 

Hun t in g Waterf owl wit h St ee l Shot - by W. C. Badorek 

We t land- by Du c ks Unli mi t ed 

Fund Ra i s er - by Duc ks Unlimited 

Pa rtn ers - by Du cks Unli mi t ed 

OTHE R 

Fi s h sc reen s ite pl a n, Ma lheur N. W.R. -by USFWS 

Airboat specificati ons (St ossel) - by Lacassine N. W.R . , USFW S 

Article s of inc orporati on o f California Waterfowl As so ciati o n 

By-Law s of Calif o rni a Wa terfow l As s ociation 

Certifica t e of Inc o rp o rati o n o f Ducks Unlimited Inc. 
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18 Appendix V - Publications Donated 

Publications donated to the Dept . of Environment and Planning 
Li brary. Contaminant ha zard review series by the U.S. Fish 
and Wildlif e Serv i ce. 

No . 1 
No. 2 
No . 3 
No . 4 
No . 5 
No. 6 
No. 7 
No. 8 
No. 9 
No. 10 
No. 11 
No . 12 
No . 13 
No . 14 

Mire x : Hazard s to Fish, Wildlife and In vertebrate s 
Cadmium: 
Carbofur o n : 
To xaphene : 
Se l e nium: 
Chrom ium: 
Polychlorinated: 
Dio x in: 
Diazinon: 
Mercury: 
Polycyclic: 
Ar senic: 
Ch l orpyrifos: 
Lead: 

5·1. . 


