THE NCRTHERN TERRITORY cF AUSTHALIA

Submission No,: 2260
Titley N.T. BUFFALD POLICY

Cabinet endorsed the following principles for implementation of the
forthern Territory Buffalo Policy - = ;

+ Adcption of approved T.B. Eradication Programes by
landholders;

. Similtanecus control programmes for feral cattle and buffaloes;

- Oonpensation to be paid for T.B, carcass condesmations and
for buffalo destocking;

. A detailed geogrzphical control planning for 7.5, eradication
for both cattle and buffaloes to be developed and publicised
as soon as possible;

« Development of a more accurate T.B. test for buffaloes;

+ Encouragement of private gane management reserves to cater for
tourists including safari type hunting operations;

. Continued cperation by the Government of the buffalo marshalling
facilities to process buffalo breeders froe feral catching
cperations into T.B. free domesticated herds;

. Provision, through the Territory Development Corporation, of
developrental finance, on favourable terms, especially directed
towards the nucleus hreeding population:

» Reservation of areas with a high coservation and/or mecreation
wloe

» Pe-exanination of the suitability of land systers and their use
with a view to improving future optimum land use pattoms;

« Encourageent of multi-purpose activities to the maximm dearec
possible (e.g:. pastoral with tourist activities; T.B. ersdication
with domestication).

Catiinet asked that the Gowerment's policy of imolving Aboriginal pecple
In wentures of this type be encournged to the utmost,

{¥.R, Phiger),
-I-H:I‘ﬂ’.lry to Cabinet,
.
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Submission No.: 2290
Title: N.T. BUFFALD POLICY

Cabinet requested that the following proposed acti be the sub
of separate Cabinet Submissions - o e miviect

. Establishment of a 1,000 head intensively managed and
research herd on the Coastal Plains Research Staticn as
a buffalo national genetic conservation rescuroe;

+ Establishment of a nucleus domesticated buffalo breeding
population with a minimum of 20,000 head by pastoralists
to be assisted by an yporaded gowernment extension effort;

. Establishment of 10 industry dewelament projects each with
500 buffaloes which will be part of the rucleus breeding
population. These projects will be joint industry-gsowemment
(50:50) co-cperative activities carefully plamed and mond tomd
to demonstrate a range of improved buffalo production techniques
over a variety of land mnagement systems;

. Establishment of a government gane ronagement reserve with
6,000 controlled buffalces for antmllad pblic hinting and
sightseeing;

. Introduction of a programme for the restoration and conservation
of wetlands;

« Introduction of a programe for the regeneration of arsas degraded
through owergrazing and erosion; and

« Peassegssment of the system of allocating buffale tenders.




THE NORTHERN TERRITORY OF AUSTRALIA

CONFIDENTIAL /
10y Copy Na = 2
CORCNET. SUBMISSION No_ P3G O
Tite: N.T. BUFFALO POLICY =
Cotinet MINISTER FOR PRIMARY PRODUCTION
ember
. To determine a N.T, Buffaloc Polic which 1
Farues state ¥ i3
+ The long term objective for the role of
buffaloes in the N.T.
+ The principal strategies for achieving this
objective. -
Aelation 1o There is no single overall policy at present.
sxisting It is consistent with previous Cabinet
pticy” Submissions relating to tuberculosis eradication:
No, 678 18 April 1979
No. 1775 16 June 1981
No. 2173 28 January 1982
No. 2395 16 June 1982
No. 2564 7 October 1982
Tw - "
waaalatve No immediate legislation is required although
Iy some possible later changes may be required.
Timing is reasonably urgent in order to lntegrate
with decisions relating to T.B. eradication in
cattle andbuffaloes.
Ansouncemam Preferably by end of December 1983,
o decision, A statement will be prepared for releasc by the
tabiing, e Minister for Primary Production., Statement can
also be tabled in the Assembly.
'\nunw
Selore
SrTELncament
Staffing D.P.P. : + & staff + §175 000/year
ol gteng,
aibars and
tomty e
Direct establishment and T.B. campaign Costs:
SME.994 ; 2 ga
Toul con: Recurrent and development costs (1983-92): SM3I.634.

CONFIDENTIAL



CONFIDENTIAL

gt/ AuThOTIy — DEPARTMENT OF THE TREASURY

(OMMENT ON CABINET SUBMISSION N,
NORTHERN TERRITORY BUFFALD POLICY

The proposals are understood to be an essential concomitant of
the cattle Brucellosis and Tuberculosis eradition program con-
sidered by Cabinet on | December 1982, As with that program
the buffalo BTB eradication program is expected to be cost
shared by the Commonwealth.

If the same cost sharing arrangements apply as 1t is hoped will
apply for the cattle BTB eradication project, 701 of the campaign
costs and 75% of the compensation costs would be expected to be
met by the Commonwealth,

The implementation of the buffalo BTB eradication program in the

Territory would, of course, need to be subject to the Common-
wealth in fact accepting the proposals for cost sharing

N :' '." ' »_(.-;/(L
gy = . &5
. P.F. TEMPLE
3 T
MINATION Deputy Under-Treasurer

s 8/12/82 CONFIDENTIAL
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Depustment/ Authority LAW
COMMENT ON CABINET SUBMISSION No.

i —ti-Z. BUEFALO POLICY

FOMMENTS:

There appear to be no immediate ot

barriers to the proposal. The subs

possible legislation in the future -

and legal issues may be tackled as and

when they arise
in implementing the policy.
SiiNen  B.R.BATLEY 7V - =
%y, o
TUAATION: Director, Executive & iey Unit for
By

23 November, 1982. CONFIDENTIAL
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peuriment/Autbority— PUBLIC SERVICE comuisSioNER

COMMENT ON CABINET SUBMISSION Na.

N.T. BUFFALO POLICY
MR e e e —_—

Insufficient time has been available to this Office to
examing the projected additional staff resources for
Department of Primary Production and the consequential
impact on other Departments/Authorities of the proposed
Buffalo Policy.

It is also not clear from the Submission as to the extent
to which the estimated additional Department of Primary
Production staff overlap those previously identified as
being required for the B.7.8. eradication campaign,

These matters, and their fmpact on existing Maximum
Staff Allocatfons, will be examined in detsil upon
submission of the staffing proposals to the Cabinet
Committee on Establishment. In this regard it is noted
that, as at 31 October 1982, the Department of Primary
Production's staffing level was 384 against an M S A of
390,

— e ’
— _,Z @7’5 - <
P4 BhrmioLowen
MUGNATION: for Public Service Commissioner
MTE 23 povember 1982 CONFIDENTIAL
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Deparisent/ Authotity

CONFIDENTIAL

AGRICULTURAL DEVELOPMENT AND MARKETING AUTHORITY

(OMMENT ON CABINET SUBMISSION No.

N.T. BUFFALO POLICY

nTLE: —— -

COMMENTS:

The Agricultural Development and Marketing Authority endorses
the purpose of che submission, namely, to determine a policy
relating to the role of buffalo within the Territory, considering
economic, énvironmental and disease control issues.

It is opportune ro develop such a policy at this time because of
the commitment now given to disease cradication, and community
and sectional Interests in preserving the buffalo resource :

for both commercial exploitation and for tourfam.

The Authority 1s of the opinion that consideration should be
?wen to the market outlets for buffalo and buffale products
hides, meats) as part of the policy, as the commercial develop-
ment of the industry is dependent upon there being an outlet for
such products at prices that are attractive to producers.

Consideration should be given to allocating funds for market
development, working in close association with the private
sector. Such a rrogrme would include the further development
of markets for live exports, but more significantly, to upgrade
the market for buffalo meat,

1 would suggest that the section of the submission titled
"Consideration of the Issues" be altered so that paragraph 20
within this section be introduced after the "Options” section.
In fact, the submission argues that option 23 (c) is preferred,
vhereas paragraph 20 outlines the means by which this could be
achieved.

It is suggested that paragraph 29 be expanded to indicate the
proportion of funds assoclated with the TB campaign that will be
set by the Commonwealth.

Suppart Is given to the proposal whereby a basic 1000 head herd
is established at CPRS to preserve 4 national genetic pool for
buffalo, yet at the same time, other domesticated herds are en
couraged. The submission s not clear in the relationship between
the tenm iIndustry development projects referred to in paragraph
20 [3) and the establishment of a nucleus domesticated buffale
breeding population referred to In paragraph 20 (2).

It I8 therefore suggested that the submission contain some cross
referencing between the numbers referred to in pnrsgrapﬁh 0 and
the flmmcfnl statements contained in paragraphs 27 and 28.

iy

o B 3. CAMERON

MSGNATION.  CHAIRMAK, A.D.M.A.

Gty

24 NOVEMBER 1982 ¢ONFIDENTIAL




Dpepartmem/ Authority —

CONFIDENTIAL

__ncmcuuunm_ DEVELOPMENT AND MARKETING AL THORI TY

COMMENT OX CABINET SUBMISSION No,

TTLE: P——

COMMENTS:

N.T. BUFFALO POLICY

PAGE 2

A direct follow-on from the above
the benefits the Territory car
expendicture of over $13 mill
Government funds. Admitcedly, [
Commonwealth sourced because of the
the N.T. Covernment's contribution is
therefore, monetary benefits should be

It is also suggested that the que
considered, articularly as the B
February 1981, drew attention to the
sultable land was a restraint on the
the buffalo resource.

Before the Covernment can endorse the
of development finance on favourable te
nucleus breeding herds, additional
studies are required, particularly
that it was unlikely to be economic
establish such herds. Care must
being committed to the provi
of the policy statement,

SHNE ;\f\-r EAHER(.'N ]

RSHINA TION CHATRMAN, A.D.M.A.

BT

24 NOVEMBER 1982 CONFIDENTIAL



NORTHERN TERRITORY OF AUSTRALIA

DEPARTMENT OF THE CHIEF MINISTER

23 November, 1982

pr. C.H. Gurd,

Secretary,

pepartment of Praimary Production,
p.0. Box 51860,

DARWIN.  N.T. 5794

pear Dr. Gurd,

CABINET SUBMISSION - N.T.

We support the policy as outlir
concerning the implementation

Implementation must be carri
Land Council who must obtain tt
Owners.

out

Traditional Owners are not agair
disease, the main problem exists
funds. There are current d
contracts on the Waugait Re
Arnhem Land Reserve.

The responsibility for reso
the Northern Land Council
consuming exercise. Resulte
quickly as desired.

The policy would also call
Department of Primary Prodi
land, and in this respect
Aboriginals be train

in

A communication programme
48 many Aboriginals as p«
and that they support it.
fontact with the Northern
Communities within the B

The Communication Section
Assist

in preparing material

Aboriginal
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|

yovember 25, 1982.

e C. Gurd,
spcretary,

sorartment of Frimary Froduction,
1.0, Box 4180,

¥IN, 8.T. 5T9h.

rear Or Gurd,

CABINET SUBMISSION:

e Sorthern Territory Touriast
ft Cabinet Submission as re
pesala recommended for tour
she specific actions proposed [

' Establishment of a Gover
with 6,000 buffalo for co
sightseeing.

' Encouragement of private ¢
cater for tourists including
eperations.

Keservation of areas with a high
tecreational value.

AcCtion appesrs to neat
ory lsage/wildlifs p
portunity to capitaline

Arks and is aware of
¥ tapleton Station; Nimrod;
iad Giabat Statiocn and also
YWC dm Eakadu Mational Park 1.
FAL8EY needs to be daveloped in 11
“Eliity and total policy.

Nt
s T G 1 Sevh S Ml (). Bow 1158 D AT 570 A, Tl £

1 T ANKT



rourisn 48 recogniased as a ma)
rppitory and the intended
¢ tour operators linvolved
ie a long term plan for
sation purposes and contin
ect of the Territory's touris

terps of planning the Northern
svailable in assisting with t!
orivate Game Farks with trav

sticeE.

sver its prime purpose w
tation to the Northern

rthern Territory product
t place and thereby asais

clusion the Nerthern Territe
sga your Cabinet Submission

ruarded for your information.



COADRIINATOR GENERAL
DEPARTMENT OF THE CHIFE MINISTER
DARWIN

35 November, 1982

pr. C.H. Gurd, C.M.G., C.B.E., K.S5T.J.

Secretary., -
t of Primary Production,

p.0. Box 4160,
DARWIN N.T. 5794

pear Charles,
cabinet Submission — N.T. Buffalo Policy

%0 objection is raised to the thrust of the submission to
put forward a single policy for buffale in the Northern
Territory. The matter has been discussed between Graeme
Munro and your Graham Kirby. The submission could be
critized on the basis of length and there i{s room for
condensing certain areas without losing the thrust.

It =ay have been helpful to include the history of buffalo
(i.e. background) as an attachment to the submission and
also to include the recommendations in an attachment as a
pelicy statement for endorsement by Cabinet.

It is accepted that there must be a significant conservation
component in a buffalo policy, both in relation to buffalo
and the conservation and restoration of wetlands areas.
However it is questionable whether the conservaticon

aspects should play such a large part in this submission

45 against a separate submission, bearing in mind that

this submission is triggered by the impetus of the BTB
Eradication Campaign.

i understand that there is a measure of ministerial support
for the proposal to establish a Government Game Management
feserve (paragraph 20 (4)) but the proposal may need more
thousht before publication from the point of view of whether
Sovernment should be entering so overtly into competition
vith the private sector. Government may also need to
Juestion the establighment of a nucleus domesticated buffalo

#eding population of 20,000 head (paragraph 20(2)) particularly

in view of the fate of a similar proposal regarding banteng
“attle and banteng crossbreds.

i understand that, in fact, the Conservation Commission was
?""U'Y involved in formulation of this policy, particularly
*fOR the point of view of wetlands conservation and similar
Btters and that paragraph 33 of the submission will be
amended accordingly.




MORTHEAN TERRITORY OF AUSTRALIA
SECRETARY

DEPARTMENT OF LANDS

PO B0 1080
DARAN T ETi4

897722
B2/528

The Secretary,

Department of Primary Production,
parwin Plaza,

smith Streer Mall,

DARWIN. N.T. 5790.

pPear Dr. Gurd,

CABINET SUBMISSION - N.T. BUFFALO POLICY

I refer to your letter of 19 November 1982, requesting
comments on your Cabinet Submission.

The Department of Lands supports the underlying obiectives
of the submission, that is, the effective management of

the buffalo resource for effective disease eradication/
control and to minimize degradation of the natural environ-
ment.

However, it is our view that the submission does not fully
adress certain matters.

It is not made clear how buffalo in game reserves, as
distinct from domesticated herds, are to be controlled
or tested,

Similarly, paragraph 18 refers to testing of feral animals.
It is not clear how this could be carried out in practice.

Earagraph 20(3) proposes the setting up of industry develop—
ment projects on a joint Government-Industry basis. The
need for Government participation seemsa questionable, if
buffalo domestication is indeed viable, and taking into
Consideration the proposals to also establish a genetic
conservation herd at Beatrice Hill (para. 20(1)) and for
Government encouragement to pastoralists (para. 20(2)) to
maintain a nucleus demesticated breeding population of at
least 20,000 head,

Yours si ly, [LL /’ é/l‘ _éj ﬂ'

({ N
- . 2o o7
0.F. DARBEN =
—": DARBEN



From the Office of tw Chairman

The Secretary
pepartment of Primary Production
PO Box 4160

DARWIN NT 5794

Dear Sir
CABINET SUBMISSION - N.T, BUFFALD POLICY

1 refer to your letter of 19 November, 1962 seeking
the Corporation's comments on the above Cabinet
Submission.

The Corporation fully supports the thrust of the
submission and believes that the recommendations
will provide a much needed resoclution to the various
problems associsted with buffaloes in the Territory.

As you are aware, the Corporation is currently
preparing a submission to Cabinet on the provision of
developmental finance, as mentioned on pages 11 and 1§
of your submission. I anticipate that the Corporatier
will be ready to submit financing proposals to Cabinet
next week and 1 suggest, therefore, that the two
sulmissions be presented together to the Cabinet
meeting on 14 December,

Eind regards
L= i Ky i
EX. ‘SIMPsON & dei e
26 November 1982 ——
-
/‘f
/ .r/
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THE 1SSUES

1. There is an urgent need to dete a single overall
N.T. buffalo policy which will state
- The long term objective for f buffaloes

in the N.T.
. The principal strategies for tt
objective,

BACKGROUND

2. Buffaloes, present in ’ BI6, have
remained largely az a mal re T X3 t
at wvarious times for hides, meat cons (pat
game, table, manufacturing), live export f laughte
live export for b iing/working, tourism and as the
H.T trade symbol.

3. Secure pastoral leases were first granted t
1960's in the Adelaide-Alligator es W th
buffalo industry has been based.

i, Conflicts of opinion began to emerge frow At tim
These conflicts the L tant
buffaloes; their ability when uncontrolled to degrad
the environment; and thel mportance t L n
national context of & f 1 ruminant care
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(especially tuberculosis and exotic discases such as

Foot and Mouth).
Recognition of the responsibility and opportunity of
the N.T. to provide buffaloes to emerging S.E. Asian

countries.

These concerns were examined by the Board of

into Feral Animals which reported ite

recommeéndations to the N.T. Government in

Subsequently the Minister for Primary Production
initiated a Buffalo Industry Symposium “to help to

develop the policy necessary to en

such programmes

== to promote a controlled buffalo |

do minimal damage to the environment,

cammon interest -~ proceed®.

The Eymposium in February, 1881 it

discuseions, conclusions and resolutions hr

"Proceedings of the Buffalo Industry

remarkably high degree of consensus

different community intareat agre

Subsequently the Peral

by the N.T. Government in
Working Party to bring many of the buffalc issuos

& clear focus for decision and action.
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10. These issues were considered against the background of

11.

12,

the N.T. Government's overall rural policy “to

encourage those industries, which are technically

efficient, environmentally mound, conducive to cleser

settlement and which will result in a viable rurai
community®. (Ministerial statement to the Assembly on

20 November 1980)

Relevant to certain asepcts of a N.T. buffalo policy

are:

- Cabinet and Board of Conservation Cosmizsion have
recommended the acquisition and creation of game
management areas

i Eradication policy for bovine tuberculosis and

brucellosis January 1982 and eradicar

' campaign
for 1982/83 (Cabinet Submission MNo. 1807/Decision

No. 2137 - 28/1/82).

On 3 June 1982 the Chief Minister presented an interim
report on buffalo industry policy to the Legislative

Asgembly.

CONSIDERATION OF THE ISSUES

13.

Buffaloes already exist as a significant resource
(population of 280 000head) in the Top End. They earn

income from primary production (§6M) and tourism. They
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represent a cont to the N.T. in tubercuioaie

eradication and In environmental degradation.

Given this currant sivuation, individuoals,
organisations, producers, land managers, investors,
community interest groups, government departments and

others are looking te Government for a policy on

buffaloes so that longer term co-ordinated mansgenent
decisions and investment plans can be more confidently

made. There is no single overall policy at

Important documents relevant to the con
buffalo policy are included in the submission as the

following Attachments:

B. Joint Conservation

Primary Production report on
the Northern Terr ftory with special reference
BTB eradication and environmental conpervation,

nvenad by B. Ford.

Prepared by a Working Party

c. A preliminary aurvey of environmental damage

ssociated with activity of feral buffal
Prepared by P. Fogarty for Feral Animals
Committee.
D. Eradication policy for ETH in the Northerr

Territory. Agnote Ref. Ko, 22/14 prepared

Calley.
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B Proceedings of the Buffalo Industry Symposium.

Extracts of conclusions/recommendations and

programme of the February 1981 public Sympogium,

F. Productivity and management of the water buffalo

in Australia. Prepared by 8. Ford, Septembay

1982,

After public debate at the Buffslo Industry

the following consensus conclusions/recommendations

were reached:

"That all presently involved with the buffalo industry
together with positive action by the Government, as a
matter of urgency, actively foster the development of a

controlled, domesticated, viable, dJdisease fres

environmentally sound, leng term N.T. buffalo industry,
utilising to the maximum advantage, the existing feral

buffale herds.®

"The prime responsibility for future developmont of the
buffalo industry lies with the industry itself within
the 1legislative framework to be laid down by the

government . The industry should alm eatabl iah

production systems that wi be ecologically mtal

the long term."
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The Buffalo Working Party of the Feral Animals

Committee has identified the key components to be

considered in a buffalo policy. These are:

{1) The over-riding priority to eradicate T.B. from

K.T. buffalo by 1992 as an integral part of the
National Brucellosis and Tuberculosis Eradication
Campaign to which the N.T. is fully committed and
for which censiderable Commonwealth funds are

provided.

{2) The pastoral production value of buffaloes which
are potentially more productive than cattle in
many Top End areas. They appoar to have

attractive long term market potential

products and live animals, especially in Asia,
Considerable improvement in production levels is
poassible through improving domestication, contrel
and the use of management practices which increase
carrying capacity, growth rate, reproduction and
survival. These developments would positively

support any T.B. eradication measures.

{2) The current and future valus of the recreationa

industery which requires the continued pre e of
adequate numbers of accessible buff « (in a
controlled managoment system). These recreatior

uses include:



(4)

(E1]

- CONFIDENTIAL -
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T Eightseeing by individual or group tourists
. Public hunting (in a game managemet reserve)
/ Safari hunting.

Part of the recreational needs could be well met
by landholders involved in buffalo production

enterprises.

The protection and improvement of the environment
in buffalo grazing lands. The uncontrolled
buffalo spread and population increase has
substantially changed the wetland ecology. In
many areas the damage haz been severe with major

lossea of wildlife habitat, Fundamental to

environmental protection and regeneration Lo
control over buffalo grazing (stocking rates, time
of grazing and grazing patterns). Environmental

improvement and protection includes:

« Watland protection and rehabilitation
¥ Regeneration of degraded arcas
. Reservation of areas with & hig .—

and/or recreation value.

Additional important factors include:

. The suitability of land systems, tenure,



18.

19.

£0
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Rize, use etc. for future buffalo prod

environmental conservation

protection areas

and recreation activitips.

These ahould

be

re—examined with a view to a future

ium

land use pattern

~ Developmental finance and infrastructural

support to pastoral entorprises will be
eritical to pastoralists to the urgent
action reguired. Pantoralists will g a
key role long-term wvalue
of buffaloes cxm\

A buffalo policy should aim to achieve a reasenabl

balance and

y=ordination between these components.

The T.A. compaign wc

require tiy
domesticated buffalo to be T.B. tested and all feral
buffalo to be tested or to be captured for ‘ T
to be ation & Are
required on past L and a al
Strategy required for feral buffaloes.
The proposed T.B. programme would lead ¢ a quick and
dramatic drop in the buffal at f this
population drops to too low a level the future JL
and viability of buffaloes to the N.T. recreational snd

pastoral industries will be sev



21.

Urgent measures are therefore needed

= CONFIDENTIAL -
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in conjunction

with the T.B. programme.

The urgent measures proposed are:

(68

(2)

(3)

The establishment of a 1000 head

managed and researched herd on the Coastal

Research Station as a buffa

national genetic

conservation resource,

The establishment of a

icated
buffalc breeding population e minimue
desirable size of 20 000 head by pastoralists
actively assisted by an upgraded government
extension effort. Tha 1a tk he the
faster it can respo LT \ new  an expanded

market opportunities. At present this

numbers approximately 5000 head, many of wvhich are

destined for export.

The establ

rojects each of 500 buffaloes which will b part
proj

of the nucleus buff at Those
projects will be joint industry-gover £ (3 )
co-gperative activit araft planmne

monitored

buffalo

husbandry,

etc.) over a
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(4) The establicshment of a government qame management

reserve (with € 000 controlled b

encouragement of private game management

(6 200 buffaloes).

rOSOrves

(5] Continued operation by the government of the

of
buffalo marshalling facilities on Anaburroo to
process buffalo breeders from feral

activities into T.B. free domesticated herds.

{6) Provision through the Territory Development

Corporation of developmental finance, on
favourable terms, especially directed

tovards the

nucleus breeding population.

With the reduction of the buffaloc popu on there will

be an inocreased opportunity to introduce a programme of

environmental protection and rehabil

particular, for wetlands and degraded areas.

The reservation of new areas with a high conservation
and/or recreation value would follow from any

ré-examination of land use patterns.
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OPTIONS

24, Three basic options were

(a) Eliminate all

{b) Establish and maintain

T.B. free he

resocurce for

el Promote efficient

bu

rd

B0

considered;

poesible future use

accepted throughout

pa and
based on utilisation of lars
herds.

25, Of these three ns, the f
undesirable; the secor i
regquiremsnt , and the i Lk
objective.

THE PUBLIC IMPACT OF THE RECC

26 A policy statement pes e wi be wi

27. If +this policy generally exXpTe
reached at the 1981 PO m it s
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FINANCIAL CONSIDERATIONS

28.

29,

DIRECT ESTABLISHMENT & T.B. CAMPAIGN ¢

(2)
(3)
(4)

(5)

(6)

RECURRENT AND DEVELOPMENT

(1)

(2)

(1)

14)
15)

16)

A subsatant

T.B.

FPeral Buffalo Eradication

T.B. Test Programme

Compensation T.B. Condemnatione

Destocking Compensation

Establishment Buffalo Recreational
Facilitcy

Establishment of Government

Conservation H

Recreational Industry Oper

- 1991/92)

Costs (1984/
Operation of Marshalling Facllity

Maintenance C.P.R.5. C

(1984/85 - 1951

Buffale Research (19831
Industry Bxtension (1963/84 - 1991/32)

Industry Development

campaign will be met i t!

Governmant ,
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EMPLOYMENT CONSIDERATIONS

.

COMMONWEALTH AND LOCAL GOVERNMENT RELATI

The implementation of the buffalo

policy will have

employment effects across the private and gov

rnment
sectors in T.B. eradication, buffalo
production research and extension (6 addir ional DPP
staff), recreational industry and environmental

conservation, In addition there will be

multiplier effects throughpout the community.

Commonwealth:
- Ahustralian Bureau of Animal Health: National T.B,

Campatgn, Livestock exparts

« Australian National Parks and Wildlife Service:
Eakadu management

« Department of Primary

inspection

« Department of Aboriginal Aff

reserves

« Department of Trade and Re

+ Australian Meat and Livestock Corporation: Meat

livestock processing and promoti

. €.5.1.R.0.1 Buffalo ecology and pro
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33. Local government: Northern Land Council/Aboriginal

communities.

CO-ORDINATION AND CONSULTATION

4. . Conservation Commission of N.T.: Environmental

conservation and rehabilitation;

reservati and
management of parks and reserves.
» N.T. Tourist Tourism/recreati
promotion
» N.T. Development Corporation: Develc pmental
financing.
« Department of Chief Minigter: Abor hisor

- Department of Lands & Housing: Land

and buffalo management on Vacant Crown Lands.

« Agricultural Developm

LEGISLATION

45, No immediate changes are requir

changes may ba required to legislatior Land
administraton, stock diseases, SLOCK rouLes,
anvironmental protection, product standards et

PUBLICITY

36. A statement to Legislative Assembly will be propared

for release by the Minister for Primary Production and

Tourism.
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TIMING

37.

A policy should be determined as goon as possible given

the time lapse since the Board of Inguiry into Fer

Animals and the Buffaio Symposium, and given the

urgency of the national T8 campaign,

RECOMMENDATION

38,

That Cabinet approve the following MN.T. BUFFALOD POL

(1) OBJECTIVE

In the process of eliminat

1992 the H.T. Government, in cor

n with private
enterprise, will urgently and act ively foster the
development of domesticated buffa her * form a
guitable resource base for the e ible e tion of
long term, wviable and und buffa
production and re pation in e
(2) STRATEGIES
The key component s which are adopted ¢
achieve this cbjective are tuberculoris eradication,

improved pastoral productivity, improved recreatior

use and environmental conservation.

These strategies will be implemented in a balanced way
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(3) SPECIFIC ACTIONS
The following specific actions
within these strategies in order to

cbjective:

z Adoption of Approved T.B. Eradication

by landholders,

i Simultaneocus control programmes fo

and buffaloes,

. Compensat

condemnations and for buffale desto

. A

eradication for both cattle and b

developed and publicis

. Development of a more courate

buffaloes,

5 Establishsent of a 1

and researched

Station as 8 buffalo national geneti

resource.
Eatablishment of a nucleus dome
breeding population with a minimum

by pastoralists actively assisted

government ext

5 Establishment of 10
#ach with 500 buffaloes which will

nucleus breeding population. The

be joint industry

talled geographical control plan
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activities carefully planned and monitored to

demonstrate a range of improved buffalo produc

techniques over a variety

land management

Bystems.

Establishment of a government game m

nagement

reserve with & 000

rolled buffaloes £

controlled public hunting and sightsest

Encouragement of private game management

reserves

to cater for tourists

safari

e

hunting operations,

Continued operat

buffalo marshalling facilitles tc

breeders from feral catching opers

free domesticated herds,

Provision, through the Te

Corporation, of devel

favourable terms, es

nucleus breeding populati

Introduction of a programme for the estorati

tlands,

and conservation of

Introduction of a

of areas degraded ‘ er ol
Reservation of arear with a | .
and/or recreation value.

Re-examination of the

and their use with a view =«

optimum land use patterns.
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. Encouragement of multi-purpose act

maximum degree possible le.g. pastoral

tourist activities; T.B; eradicat

domestication),

39. That Cabinet note:

Appropriate Departments/Authoritins will
Cabinet more detailed lincluding re
on certain aspects of the N.T. Buffalc

._,?\j/ ,’,fl/i 1-




STATE!

To be prepared.
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ATTACHMENT B

JOINT CONSERVATION COMMISSION/DEPARTHENT OF

PRIMARY PRODUCTION REPORT ON BUFFALOD CONTROL

IN THE NORTHERN TERRITORY WITH SPECIAL REFERENCE TO ETH

1

111
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v
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ERADICATION AND ENVIRONMENTAL CONSERVATION

Folicy Objectives and Priorities

The T.B. Control Programms

Promotion of Buffale Utilisation

Industries - Recreational,

Promotion of Puffalo Utilileatiom

Industries = Pastoral

Environmental Coneervation lesuss

Financial Susmary.
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POLICY OBRJECTIVES AND PRIOKITIES

The basic policy objectives are 1o eliminste TB in Territory

buffalo by 1992; to examine opions for maintaining buffsle in the
N.T. for warious wuspeful purposes; and te provide adequate
environmenlal conservation.

Initially three basic eptions were convidered:
(a) Eliminate all buffalo from the N.T.

(b) Establish and maintain a small TB free bherd (possibly on »
Kovernment farm) to preserve the Renetic resource for possible

future use.

(c) Promote efficient pastoral and tourist isdustries bamed on

utilisation of larger managed TH free buffale herds

Of these three options, the first is seen ae utdesirable as §t
denies the oppurtunily to develop Nortbern Territory industries,
the second is considered 8 sinimal requirement, snd the third (s
the moat desirable policy. With this aim in view, the follewing

recommendations are made:-

}.  The over-riding objective §s to ersdicate T from Territory
buffalo by 1992

2. The second priority is to retain & T free herd of sces size;
the actunl size will depend upon & range of practics] manage-

Bent and economic consideraticns

Thewe include achieving better buffale managreenl and ensuring

Proper environmental conzervation
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THE T.B. CONTROL PROGRAM

1. Application of the programme Lo the buffslo population

The national MBrucellesis and Tuberculesss Eradication Campsign
provides the main stimulus for buffalo control, The Campaign aims
to eradicate bovine tuberculovis from the Territory by 1992, Due te
the relatively high incidence of tuberculosis in feral buffaloes,
successful  completion of the campaign  requires thes te be
eliminated. The campaign policy therefore requires a framework for
the buffalo control programme.

The working party recommends that, in sreas with significant popu-
lations of both uncentrolled catile and buffaloes, the centeal

programme must address both species in order to be effective.

The T.BE. eradication campaign in the N.7. is based on the adoption
of "Approved Eradication Programsmes” by lsndholders Landhalders
who have not entered {nto an Approved Prograsse for T.B. control by
15t January 1984 should be subject to compulaory destocking. This
is earlier than the date indicated by the presest D.P.P. policy for
the northern tuberculosis eradication zome (Appeadix 1) Due te
the size of the overall control vask and its time limitations,
it is recommended that control be initisted as early as possible -
even before 1984 in aress where it is clear that Approved
Programmes  are not  intended It i3 also rcecommended that
landholders who have an Approved Programme but still have s T.B
incidence of over 0.1% on a part of their property on leL January

1986 should be subject to compulsory de-stocking of that area

The working party recosmends that landbolders subject Lo compulsory
dentocking should be encoursged wherever possible Lo carry ouwl the
destocking  themselves Where this s not  possible or s

Unsatisfactory, the government should organise the operstion



Buffaloes voluntarily destocked under Approved Prograsses should be

eligible for destocking compensation undes & eimilar scheme Lo that
applying to cattle, as an incentive for rarly contrel and sdoption
of Approved Programmes. It is recommended that & buffsle
destocking compensation acheme be finalised by 1 Apzil 1983. o
compensation should be payable for wmeatvorks turnofi from
properties without an Approved Prograsme, however,

In areas with an Approved Programme, compensalion should be payable
for animols which are shot on site by the landbholder because Lhey
are unsusterable or cannot be fconomically utilised, provided
adequate monitoring is possible The level of this compensalion
should be sufficient to cover the actual cost of shooting, plus a
cash incentive Lo encourage removal of suth animals. Where shoot-
outs have been organised by the government, no compensstion should
be payable to the landholder,

The overall B.T.B. programme and the strategies for its imple-
sentation should be explained clesrly and in detail to individual
landholders so that they can make their planning decisions sx a
malter of urgency, Aoy support measures government decides to
provide the i(ndustry must be clearly stated st the time, to allew
for iInformed decisions. A Summary of Government costs for this
programme are detailed in Appendices 11 = &1 and summarised in Part
vi.

AMdoption of a grographical strategy for 7.8, contyel

An overall geographical strategy sust be developed For removal of
uacontrolled buifalees (and cattle) in the northerns T.B. area, wo
that inefficient piecomeal efforts are avoided. This strategy weuld
ficed Lo Lake sccount of a number of factors including the likely
level of future economic utilisation, geographical mitustion, and

T.B. fncidence

Such & strategy could comsence in the Daly River Regorve /Wagait
area, moving esslvards; and in  Arnbhes  Land/Eaksdu, moving
wetlwarde Destocking of some of these arcan where oo managed

WLFS ¥ 3



buffale programme is intended musy commcnce In thr

1983 dry srason

The programse for control in Kakadu Stage 1 should be resclved with
the Australian Kstional Parks sad Wildlife Service am zoon ax
possible, with the aim of rewoval of uncontrelled buffaloes (and
cattle) in the 1983 and 1984 dey seasons.

Negotiations on the prograsse should be tommenced urgestly through
the Northern Land Council with landbolders of Magait, Daly River
Reserve, Arnhem Land and Kakadu, and 4in areas where future
commercial utilisation-of buffaloes is unlikely.

Some strategic fencing may be necessary Le aschieve the control
needed for discase programme requirements. The sites for any such
fencing should be determined, as part of the overall geographical
slrategy, a5 a matter of urgency.

In wiew of the size of this task, and the time limitations on
achieving the final resulr, it is recommended that 3 detailed
geographical control strategy for both cattle and buffaloes he
developed and publicised as soon as possible.

Requirements Lo achieve comp lete control

Conversion of feral huffaloes into controlied herds Ffor export
bresding or recreational uses will probably utilise only & small
proportion of the total pumber to be controlled by 1992, Howt will
oeed to be commercially slaughtered or destroyed on site. As many
of these animals as possible should be utilised cossercially
Hovever, in some areas the nusbers which can be used ecopomical ly
¥ill be restricted for reasons such as insccesnibility or Jow

Population density.
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At some stage of the T.H. erodication Campaign, acceasilble buffale

numbers will decline to a  stage vhere continued economic oprration
of buffalo meatworks is jecpardiscd. Before the conclusion of the
1983 killing scamon, D.P.P. should Feport on options hkeeping an

export meatworks open in Lhe face of declining throughputs

The magnitude of the effort required Lo achieve final resoval of
those buffaloes which are not economically uwtilised is difficult to
estimate. The resources needed for an effective final cleanout are
still unknown. Trial cleanouts will be usdertaken in several areas
in 1982 and 1983 so that some experience is gained in the

procedures .

Despite the obvious difficulties in prediction, the varking Party
baz attempted some appronimations (Appendix V) of the resources
required to achieve elimination of feral animals (cattle s well as
buffaloes) in the arcs of main buffalo concentration. On the basis
of the buffalo survey figures, and alloving for natursl increase,
it is estimated that hetween 150 000 and 300 000 buffslore and
cattle may fit into this category The equipsent and manpower
resources needed to achieve eradication of these animals could cost

between $3-54 million over s period of six yesrs.

It is recomsended that this estimste be teken into wccount by

Government 1o forward budgeting planning.

FROMOTION OF BUFFALO UTILISATION INDUSTHIES = RECEEATIONAL

In relstion te the future of buffale in the Northern Territery, its
uke for recreational purposes will probably be & major factor in
ensuring fts wurvival, Recreational wse of buffale could include

public hunt ing, ®

hisecing and safari bunting.




Public Husting

An area In required, to bhe sccessible st reasonable cost o
the "average" shooter, and large coough te permit the annual
harvest of & minimum of 200 adult buffaloes. Access would be
restricted in terms of daily use and animals harvested The
Reserve would be effectively fenced and initially stocked with
TB free buffaloes which vould be run in a "wild" state. The
TH status of the horvested animals would be monitored by post

mortes of harvested buffalo

A case study of o Game Management Reserve (including boftalo,
waterfowl and pigs) was carried out for one particular ares
(Appendix V1), The study determined that establishment costs
vould be approximately 50.75 million, saous) running costs
$0.11 million, and asnnual rveturns to the sdministering
authority 50.10 million. Indirect returns to the N.T. com-

mercial community could be as high as §5 wmillion annually

This concept has already been aspproved is principle by
Cabinet. This area would also help to cater for the needs of

the tourist industry in respect to Eightsesing

It is recommended that the N.T. Government seck & sultable
site, establish and operate at least one Game Mansgesesl

Reserve for public hunting and sighteecing

Sightsceing

Sightsering mainly concerns the viewing and photographing of
buffalo by interstate or overseas visitors travelling im
toaches However, it also would include individual encounters
with buffalo under nstural conditions by locals er teurist in

a daytrip or camping situation



Representation has bren msde to Lhe F.AC by the Tourist

Bureau on behall of approximately 16 tour operators for whom

buffalo, slong vith crocodiles, are the main species which

meet the wildlife expectations of their clients.

Such requirements could be mot by the Game Management Foserve
described above.

3. Safari Munting

The other type of hunting envisaged would be pLhe eafari type
on game ranches, though this is seen as a lover priority
Safari Hunting would be simed at the wealthies hunter and have
restricted access due to the high costs invelved (provision of
luxurious sccomodation, transportstion, and guides; and the
charging of bigh royalties on trophy animals) and the limited
nusbers of trophy animals. It is felt that this ute could bhe
catered for by a private landbolder, provided TH frerdom could
be maintained.

1t {s recomsended that the Northern Territory OGoversment

examine vays of encouraging landholders to develop enterprises

involving buffalo hunting and sightsering.

IV PROMOTION OF BUFFALO UTILISATION INDUSTRIES - PASTORAL

If the recommendations in Part | are accepted, optionm for
Bovernment policy concerning the buffale pasters] industry range
from the maintensoce of & government herd to conserve Lhe penelic
Fesource, to various degrees of sEsistance to  prosote the
=stablishment of controlled buffalo pastoral enterprises The
future of the existing buffale meal processing and live export
industries ie directly dependent on whether & transition to maniaged
TB free berds can be achieved on » sufficiently large scale te

support such eoterprises.



The Working Party coosiders that,

in the absence of pome Eoveriume il
initiatives, the number of holfasloes ratering T.H. free breeding
herds will continue to be relatively smal] This i¢ primacily duoe
Lo managemenl uncertainty regarding the long term viability of
buffale breeding enterprises. However, buffaloes arr potentially
more productive than cattle im many asreas of the Top End, and
appear to have stiractive long ters smerket potential boath as live
animals end meat products Therefore, govermment initistives Lo

foster a buffalo pastaral industry should be srriously copsidered

The Working Party recommends that s besic requirement is for D.P.P
to establish a herd of 250 1o 300 breeding buffaloes at the Coastal
Plains Resecarch Station by 1984 (see Appendix V11) This would
ensure that a viable nationsl breeding herd of bulfsloes continues
te exist, prisarily to preserve the genelic ressurce for future
use.

Studies carried out by consultants (eferecce %o U indicate that

the development of invensive buffale fa on areas of average

yuality land that have no current infrastructure 1s not likely to

be economic However, Lhe consultants suggest that development of
buffalo enterprises may be viable in certain circumstences whers
the investaent or operating costs are lowered. These circumstantes
would include situations where, for example, the developer has
Access to inexpensive breeding stock, the property is curreatly

partly developed or has arcas of good qualily satural pasture

Ooe way in which the government can reduce capital costs is o pro-
vide breeding buffaloes from Crowm land at litile or ne initisl
Costl Lo Lhose establishing buffalo breeding schemes This could be
achieved by continuing a scheme similsr to the present "Buffale
Marshalling Facility", vhere breeding bulfalo sre purchased at
nominal cost (see Appendix 1X) However, it is likely that the

majority of these animals will continue to be exported to Lhe

detriment of the present breeding b

WiFs ¥ 9




It is recommended that attention should be directed to & scheme

under which suitable breedess are distributed, st no initisl cost,

to producers engaged in buffalo breeding. The main sim of the
scheme would be conservation of buffale breeding stock for future
use, The buffaloes would remain ROVErnment property wniil paid for
by the producer, and could pet he cxported or seld withowt
Spproval. Repayment to Government would be made §n cash or in the
form of buffalo progeny (rather than export) which would seduce
capital costs considerably. Costs to povernsenl woauld be reduced
royalty revenue, payment of catching conts (plus fncentive) and
administration costs. Such & scheme would pgreatly rveduce the
initisl investment cost of buffale breeding enterprises, 1t weuld
sigoificantly improve the developers  asseesned viability when

finance was sought.

The Working Party is not in » position to recommend other buffale
pastoral industry support measures until more detailed snalyses of
the viability of controlled buffale enterprises are undertaken. It

is recommended that D.P.P. undertake more detailed analysis of

buffalo industry viability as soon as possible

The Working Party conmsiders that, due to the current low lrvel of
developpent, D.F.P. research and extension will pley & msjor role
in fostering future development of controlled buffalo pastorsl
enterprises (see Appendices X sod X1). Therefore, D.P.P. should
expand its research and extension wupport for the buffale industry,
Particularly in the arcas of fencing, pastures, buffale husbandry

and weed control,

ENVIRONMENTAL CONSERVATION 1SSUES

There is abundant evidence that the spresd and populstion increase
ef buffalo across the subcoastal plaisis of Lhe Top End hes resulted
in substantial changes to the ccology of these weilands (Appendix

X11). Tn many arean envircnsental damige has been severs, with




major losses of wildlife habjuast Such factors must be Laken inte

arcounl vhen making any cost fbenefit enalywis for future buffale
production and mansgesent,

Wetland protection and rehabilitation must be an  essential
ingredient of any proposed land use of the coavtal plains
Exclusion of uncontrolled stock over the coastal wvetlands (s as

essential for wildlife Conservation as it is for T.B. conlral

In those areax vwhere buffalo farming i to proceed, careful
attention to stocking rates and Pasture management will be needed,
Revegetation of degraded areas snd Lbe use of native species sthould
be evaluated, particularly the re-establishment of Hysenachne on
extensively degraded plains,

Where wetland aress bave nol yet been substantislly modified by
buffale ar other agentsn, high priority should be given te their
inclusion within Natjional Parks, Conservation Reserves, or some
other means to secure their conservation status. Some of the
wetlands of the East and South Alligster Rivers will be protected
vithin Eakadu National Park. However, much of the ares has beon
badly damaged and long and careful management will be needed for
rehabilitation.

Special consorvation seasures sbould be directed at those areas
which have high censervation (and/or recreation) value, and which
are under threat from buffale. Such areas include Melaccs Swamp on
the Adelaide River plus such of the Finnixe River and keynolds
River floodplains. Some areas of Aboriginal land shovld alse
receive similar consideration including areas such as Arafura Sesmp
and the Moyle River Wetlands Further research i necded 1o
identify other priority areas.

It 1% recommended that the restoration and conservation of wetlsnds
should be an integral part of the overall buffslo mansgement
Programme, with Government suppert for reservation and rehabili-

stion where appropriate.

VIFS F 3]



FINANCIAL SUAAKY

DIKECT ESTAULISHMENT AND CAMPALCY Co

e Feral Buffalo Eradication §h) Doo
2. T.M. Testing Progras: - Test ing Costs (3) 0.221
- Reasctor Cempensation (2) 0.337
3. Compensation for Carcazses Candemned far TH 0.31%
ot Abattoirs (2)
4. Destocking Compensation (2) .
3. Establishment of Muffalo Recreational 0. 794
Facility (1)
6. Establishweat of Government Conservation Merd (3) . 056
B, 594

B.  RECURRENT COSTS ONGOING (ANNUAL)

1 Buffale Hecrcaticnal Facility operating
costs (1UB&/BY - 1991792) (3) 0,08

2. Buffale Research (3) 0. b6%

Information Extencion {3) 0. 804
4 Maintenance of Government Genetic Conservation

Berd (1984785 - 1991/92) (1) 0. 45
€. RECURRENT COSTS - SHORT TERM (ANNUAL)
I, Operation of Marshalling Facility (1) D. 10

Industry Development (3)

Li) Approximately 30% N7 Government Cont
‘<) 2SR NT Goverument Cost

13) jooy N1 Governsent Cost

WLFS §



APFENDIX 11

COST OF BUFFALO TB TESTING FROGKAM

{s) TESTING COST

Year Ko. of Tests Coat Per Text

$
1583/84 18,000 1.60
1984785 30,000 1.60
1985/86 30,000 1.60
1986 /87= 60,000 1.60
1991/92

(b) EEACTOR COMPENSATION COST

Youx No. of Tests No. of TB Average
Reactors (1) Cempensation

(§)
1983/84 18,000 180 15
1984/85 30,000 300 115
1985786 30,000 oo 115
1986/87~ 60,000 &00 115
1991792

(e) TOTAL COST BUFFALO TB TESTING PROGRAM

Testing Cost (2)

Reactor Compensation (1)

(1) TB reactor rate assumed to average 13

() Approximately 30% N.T. Cost
(3) 251 w.7. Cont
WLFs ¥ 1

2

130,800

§a%

700

7.%00

Total Cost
$

2K 80D

&8 000D

LB 000

W6, 000

$220,800

Total

Comprusstion

($)
20,100
%4, DOD
L4 . 000

108, 000

236, 700



AFPENDIX 111

COST OF COMPENSATION FOR BUFFALO CARCASSES
CONDEMNED AT ABATTOIRS

Year No. Slaughtered Condemn  Ne. Compensation  Total
Mate  Condemmed per Corcass Compensation
$ 2
1983/ 84 50,000 1.6% 800 90 72,000
1984/85 40,000 2.0% abo %0 El,000
15985/86 40,000 1.5% 600 90 54,000
1986/87~ 30,000 L.0% 1,200 20 108, D00
1991492
115,000

VIFS ¥ 1



AFPENDIX 1V

BUFFALD DESTOCKING COMPENSATION

YEAR: 1983/B4

SLAUGHTER

DESTROY

GESTROY

I8y

HARSHALL &

50,000 of which 7,500 (15%) sre classed as normal turnoff
and not eligible for compensation Therefore, pay

Lransport and levy costs for &42,%00

Transport - Average distance 200 bn £ $1.10/7K" floaded
km 16 animale/"K" = §13.75.

Slaughter levy 56

Total compensation cost 519,75 x 42,500 = $K20, %00

12,000 young calves € £25 = $300,000
(12,000 calves = 40% of 30,000 destoched females)

Unmusterables; 51 of Slaughter Cows and Nulle 2,500 & 540

= §100,000

6,000 brifers
(= 20% of 30,000 destocked females)
&00 young bulle

(= 10% of marshalled and tested bhelfers)

Resell st purchase price and handling cost Mil Met

Cost.

3,400 young bulis, surplus te requirements of marshall

and Lest program



Transport + levy

iBalion 4 price rupport

campratation

Transport 200 ke @ $1.10/7K"/Josded K and 24 animals/"K"
= $9.20/animal .
+ §6 slaughver levy.

Price support. (To account for mest price differential
between sale of light weight animals and pricefhg that
would have Dbeen obtalsned by pgrowing te theavier
weight) = §9.

Total compensation/young bull slaughtered = 524

Total compensation = 5,400 x §24 = §129,600

TOTAL COMPENSATION: 1983/84:

$
Slaughter Cows and Bulls &29,%00
Destroy Young Calves 100 . 000
Destroy Unmustersbles 100,000
Slaughter Young Bulls 129,600
9,100
YEAR: 1984785
SLAUGHTER 40,000 of which 6,000 (151) are classed a8 normsl
turnoff.
Tfil‘i‘lloﬂ and levy ceosts for 34,000 head Y, 000 x
$19.75 = §671,500,
DQ‘M 9,600 young calves B $25 = 5240,000. (9,600 calves 0%

WLFs F

of 24 000 destocked females)
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Unmusterables: 5% of slaughter cows and bulls 2

= §80,000

2,000 B p40

4,800 heifers (=20% of destocked females) and &80 youbtg

bulls at Kil Net Cost

4,320 young bulls, surplus to requirements of

and test program.

Young bull compensation = 4,320 x 24 = 3103, 680

TOTAL COMPENSATION 1984785

YEAR: 1985/86

3
Slaughter Cows and Bulls 671,500
Destroy Young Calves 240,000
Destroy Unmusterables BO, 000
Slaughter Young Bulls 103, 680

$1.,085,180

Same rate ax for 1984/8%
i.e. Destock 40,000 buffalo
for slaughter
TOTAL COMPENSATION: £1,09% 180

Halve the rate for 19K4/B% and 1985/ ke

i.e. Destock 20,000 huffale for slaughter

TOTAL COMPENSATION: 1986/87

Halwe the rate for 19B6/B7
1.0, Destock 10,000 buffalo for slaughtes

TOTAL COMPENSATION: 1967/A% §273,

marshsll
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Year

1983/B4
1984/B5
1955 /86
1986787
1987 /66

TOTAL

NSATION 19B3/B4 -

+359,100




APPENDIX V

T.B. Eradication Control Programme - Models for the Destruction of

Non-commercial Buffale and Cattle Compuleorily Destocked
NOTE: This is a "worse possible situstion™ Scenarieo

Hodel 1 (see Table 1)

Assume population size io each stratus corresponds Co the 1981 survey

level (commercial hacvesting accounts for the net snnusl gain of 14 s1)

Assusptions

I, Two helicopters available, to be used for up to 150 shooting days
during each dry season.

2. Each stratum shot over Lwice, aiming for a contrel level of 991 the
first year, the remaining 100 plus nstursl ipcrease (20%) the

second year.

3. ERach hbelicopter team averages 400 animals/dsy the first YEAT,
200fday the second year A timefarea factor of eoe week/
helicopter/ 4,000 km* is added te the second yrar's control effort

because of animal scarcity,
& 9 hours/day/helicopter and 3 hours general shooting per bellcopter
Lram,
Hadel 2 (see Table 2).
Assume Population size in each stratum is 20% below the 191 Burvry
ievel (commrcial harvesting accoents for the net round increase + 204

of existing level),

Avsusprions - Same as for Model 1



Table 1  Refer to Assumption wnder Model |.
Table 7

men used rach year,

Establinhed

Year Stratum Population
1 L] 93,30
R & 11,107

3.5,8(b) 35,319
| 3,5,8(b) 3,983
1,2(a) 67,172
& 1,2(a) 7,646
2(b).7 69,003
5 2(b),? T.924
6,8(a) 59,317
& 6,8(a) 6,860
LT

0

Numbe g
Shnt

B& 000

11,1987
32,000

3,983
60, E00

7,646
62,400

7,928

53,600

6, R60

330,410

Tve helicopters and five

Days
Fequired
105

30
40

35
76

(]

Hours
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Table 2

Refer to Assusplions under Model
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Figure 1.
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ESTIHATED COSTS (over & yrars)

Model 1
Helicopter Hire - 9.756 x $200/hr - $1,951,200
Salaries = 10.84 man years x §20,000 = 216,800
T.A. = 2,710 man days x $34/day = 92,140
Overtime = 7.800 hours x $10 (TY) = 7E,000
Angio - 1,321,640 rds x 5,39/¢d = 515,450
Equipment, vehicles, erc. = 30, 600
$2,883,580
Hodel 2
Helicopter hire - 8,267 x 5200/hr = 51,652,400
Salaries - 9.18 man years x 520,000 = 183, 600
T.A. - 2,295 man days x $34/day 78,
Overtime - 6,500 hours x $10 (T%) - %, 000
Anmo - 1,090,038 rds x §.39/rd = &35,110
Equipment, vehicles, etc. = V), 000

52,4834, 140

WiFs ¥
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1.2

1. INTRObUCTION

The proposal s to establish a Rame management resecve, for the use
of local and wisiting hunters based buffale, pige, ducks aud geese
as the game species. The buffalo is the priority species but the
area vould alse be msnaged for feral Pigs, and ducks and geese [in
soason), This would not significantly compeie with the existing
safari operstors because where Banteng and Sanbar deer are their
priority species, there is no Compelition; aad wherr buffalo are
the target species, the operators provide a very different type of

hunt in that guides, accommodation and transpert are all provided

Providing wsightseers with wisible buffalo, and a variety of

birdlife is an important secondary goal.

Justification

The proposal is being brought forward for the following ressons

1. Cabinet and the Board of the Conservation Comsission have
recommended the acquisition and creation of game sasagesent

areas and new is 8 propitious time Lo implement thess recom

mendations;
2. there is & strong, thouwgh unorganised, public demand for
hunting opportunilies (14,379 shooters hold Clses A wr ¥

licences and in the last 22 wmonths 1,705 visiting sheoters

thtained tesporary A and N licences);

3. an ares, such as the Case Study Ares, veuld provide annusl met

returns to the C.C.N.T. that would almost cover rumning costs



and indirectly provide sonual reLurse to the N.T. Commercisl

Community of over $5 million (vee Addendum IV)

&, any area aimilar te the Ca

Study Ares would have & high

capitalised wvalue for recrestion (almost 5% million) and

produce a high annual recreation value (over 3530 000) (see
Addendum V);

5. the N.T. has an opportunity to take the lead for Australia im
this field (arcss already exist overseas);

6. this would provide an exciting alternative method for
returning the presence of an anisel identified with the

Northern Territory, the buffslo; and

7. setting aside part of each week for “buffalo visits" would
provide tour guide operaters with the ability to satisfy their

client's demand for visible buffsle (sce Addendum Vi

Economic Approach

Overseas wildlife agencies are curcently attespting to determine
the economic value of recreation in order to comprte for Jand with
other interests on equal terms. Barically the sethodology assumes
that wildlife is a public industry, turning out » product (animals
barvested and/or viewed). This product has & value (Lo the users)
which is calculated as the Anmisl Recreation Valur (ARV). The next
Ftep is to determine the necessary capital investment (st the
Current interest rate) that would be needed in order to return the
calculated ARV. This is the Capitalized Value (CV] of the pro-

duction resource (the breeding stock)

Given that tourism is one of the N.T.'s major industries, an added
¢conomic consideration i the return te the ¥, T. comerciel cos-
sunity in dollars spent by interstate visitors This return i»

exclusive of returns te the Commisnion, vhich are alse signiflicant

sy 26



2. (CASE STUIY - MAKRAKA] GAME MANAGEMENT MISERVE PROPOSAL

2.1 For the purpose of demoustrating vhe concepl, the South Marrakai

Area wae selected. It should be styessed that other areas could
also meet the requirements of close proximity to Darwin, aveess-
ibility, and varied Lopography In fact, an ares with floodplain,
but without & major viver, could be more suitsble because security

would be greatly simplified

2.2 FProposed Area

The Marrakai Game Management Reserve, c

sisting of the South
Harrakai Block and adjoining blocks west of the river cosbine Lo
make an appropriste sres for the sbeve proposal for the fellowing

reasons:
1. it is close to Darwin (N100 ke);

2. it provides » site suitable for buffasloes and §

Lerms

of stocking rates and habit and

3. it has the poreotial for developing suitable waterfowl b

and reasonsble sccess,

The area covers about 480 km?; approximately 501 of which i

undulating terrain, 35% ix floodplsin and 15% 4w plein

It is eavissged there would be sn entrance fee for sll bunters and
sightaesrs, and & further charge for butfale (450 for local hunters,
3100 for out-ol-state hunters. The economics of the proposal [approx

imately estimated) are an follown

WLFS



Annual Annus) Annual

Extablishment Running Costs Heturns Returns Lo the
Costs (te C.C.N.T. only) Commercial Community
(see Add.1) (wee Add.T1) (see Add.111) (see Add.1V)
$7594,000 $111,500 $103,300 $5.573,304

Therefore the nel return per Year to the C.C.N.T. would almurl cover
running costs. Of more importance iz the magnitude of the tourist
dollars (over 5 million) that would be circulated within the ¥.T. com-

mercial community.

Area Use

The arca could be opened for the dry sesson months of April Lo October,
with different days of the week given ower to slternative uses (gee
Addendum VI). A maximus of 70 hunters per day could be spread over the
ares with buffale hunters taking preference, waterfowl hunters usiong the

apen waler sites and pig hunters filliog in remsining slternative arvas

Buffalo hunting could be alloved four days a week from July through
October &t » maximum of 10 hunters per day (chosen by a lottery systes,
501 local, 50% out-of-state). The fifey-fifty split is a compromise
brtween providing sport for local hunters and encouraging the tourist

industry.

Duck and goose hunting could be allowed coocurrently with an sllowsble

maxisus of up to 60 bunters per dsy

Pig bunting could be &lloved from April through October for four days
PEE week and up to 20 hunters could be allowed at one Lime (if sbove

Ellotments unfilled).

Tour guide operators could be allowved te use the sres for sightsering
or tvo duye por week; altersative to huntiog days, with ne stipulated

Baximus numbers.

WLFs ¥ IR



Organisation Details

See Addendus V1 for an sutline of Banagement concepts on safety, fire-

arms, CArcABE retrieval, camping, etc.




3.0 ADDENDUM 1 -

Esxtablishment Costs - Tnitial

OB N B W P W R e

Fencing,

125km & $1,000/km

AIENDA

Three ranger residences ® $90,000 each,

Roads, 125km £ $100/km.
Water for residences

Check-in, check-out station,

(bore, tank, etc.)

10 Campsites (fireplace, table, toiler)

Four dams.

Himosa contrel® (initial spray)

Hiscellaneous (vehicles, sheds, radios,

equipment, eLc.

Buffalo (acquire clean herd).

Pover to residences

Later Additions (paid out of revenue earned)

¢ Thia

20 additional campsites

Sighting-in range

might not be necessary,

soon (within 6 sonths)

WVirs ¥

an

bialogical

0

£

125,000

125,000

10,000
20,000
2% ,000
10,000

50,000

T9& 000



3.2 Addendus I1 - Anpusl B

e - I T I TR e

.

WLFS ¥

iing Costiy

]
Salaries, 3 rangers @ 520,000 each

&0, 000
Vehicles maintenance € $2,000 each, &,000
Hesidence maintenance B 52,000 ecach &, 000
Road maintenance, 12,500
Fence maintenance (includes firebreaks) 10,000
Duck habitat managesent 6,000
Campsite maintensnce 5 . 000
Himoka controld 6,000

111,500

See comment in Addendus |



3.3 Addendum 171 -

LS ¥

urp Lo the Conse

Projected total nusber of huniers
for 140 days
9,800 % $5 entrance fee

Projected number of buffalo hunters

Status Number Charge
Local 250 $ 50
Out-of-state 250 §100

Projected number of sightseers

(guided tourists)

16,800 x 51 evtrance fee

Hunting

Touriss

Total

10/ day

$49,000

150/day

"rVBLion Comsission

= 9.800 hunters

fo



3.4 Addendum IV - Returps to the

Returns in Addendum 111

_Northern Territory Community, Less

Asgume: 1 0% of Tour Guide sightseers are visitory, *
- 50% of buffsle hunters ATE ViNilors
3. 30% of waterfowl/pig hunters are visitors.
& Average visiter Stay ix 5.3 daysg, =
5. Average visitor expenditure (& 533 per day. *

Sightscers
Buffalo Munters

H.l.er!ut-lfl'lg Hunters

Total Visitors:

Visitor Days

9.3 x 18,160 = 164,888

Raturne to Cosmunity

-9
5
N |

168 BA8 x £33 = $5,573,304

. Qut-of-srave,
"% Tourist Bureau Extimates.
Virs y

X

a

16,800
500

9,300 =

15,120
250

2,790

18,160



3.5 Addendum V(i) - Riceconomic Caleulations

Consumption Value (Buffale)

Area Buffale Papulation 2,500

Aonual MHarvest Hate x 201

Nusber of Buffalo Harvested

500

Man-days to Harvest 1 Buffaloe x3

Han-days Produced

1,500

Average Value per Man-day x $160 CInCludes
royalty)

Hunting Value = $240,000

Non-Consumption Value (Buffalo)

Koo-consumption Man-days

Value per Man-day (85% of $20 trip value) x $17
Non-hunting Value = §142 800
Annusl Recreation Value $382 ., R00

wirs ¥ 14



Addendus V{i1)

Perennial Resource Value (Capitalised Value

Annual Recreation Value $I42 KOO
Appropriate Interest Rate 1y
Capitalised Value $3,480,000°
Walue of each buffale killed 382,800
00
icapitalised value per buffale 3,480 000
1,800

Consumption Value (Pigs)

Area Pig Population 1,000
Annual Harvest Hate x 2I5%
Number of Pigs Harvested = 250
Han-days to barvest 1 pig x 2
Han-days Produced = 500
Vialur per Han-day $23

$12.500

Yon-consumptivn Value

Annus] Rec reation Value 12,500

= $638

= $1,913



Addendus V{iii)

Prrennial Resource Value

Annual Recreation Value $12,500
Appropriate Interest Rate 111
Capitalised Value $113, 6461

Walue of each pig killed

fCapitalised value per pig §136,364

Consumption Valve (Waterfowl

Area Waterfowl Populatien 11,400
Annual Harvest Rate x 35%
Number of Waterfowl Harvested = 3,950
Man-days te Harvest, Duck or Goose x .EB
Man-davs Produced = 3,192
Value per Man-day x535
Munting Value = $111,720

%un-(gpnu@ﬁiigp_Va!qt

Nen-consumpt {an Man-days B.400

Value per Man-day (15% of 20 trip value) = 53

Kon-consumption Value = £2%,200
Aonusl Reecreation Value 136,920°
SLFS ¥

A6

= §114

= L

L e e



Jus V{iv)

Adde

Perennial Recreation Value

Appropriste Interest Rate

Capitalised Value

IValue of each duck or goose killed

ICapitalised value per duck or gooss

al Annual Recreation Value

Tatal Capitalised Value

ViFs F .
37

$136,920

L4 B34 137

$109



3.6 Addendum V1

= Annual Calendar for Various Activities

Sun Hon Tue
Japuary - = Closed
Frbruary = = Closed
March = - Closed
April T B,P B,P
Hay T u.p B.P
June B.P B.P
July T B,P,D B,P,D
August T B,P,D.G B,P,D,G
September T B,P,D.G B,P,D,C
October T B,FP,D,GC B,P.D,G
November Closed
Decembe Closed

wed Thur Fri
T H B,P
T ] B,F
T H B.F
T H §,P
3 H B,F,D.G
T M B,P,D,G
T H B.F.D,G

B = Buffalo Hunting, I = Fig Hunting, D = Duck Hunt ing,

G = Goose Hunting, T =

H = Cloned for maintenance.

Viry

Tourist

38

Operators

B.F
B.P
B,P
a,P,D
B.P.D.G
E.P.D.G
B,P.D.G




- Management Detaile

3.7 Addendum VII(i

Safery

in order to provide as safe a sport as possible, the following will

be required:

). bunters must be in pairs to hunt buffale and/or pigs;

2 limited nusbers of hunters per day;

3. only one set of hunters per parking arca (areas will be
pumbered and assigned); and

4. safoty colours will be worn. (Safoty will be stressed at all
Limes)

Check-in/Check-out

All huoters or tourists will be checked in and out, During

check-in parkiog/camping and bunting areas will be allocated,

radios distributed (buffals hunters only), rules and safety

discuswed, wnd sample bullets collected.

Check=out will include collecting game-take informatjon, collection

of scientific data (if required), and return of allocated radios

The mtation will only be open from 0700 to 1800 and all day

visitors must be out by 1800 as the gate will be closed at this

Lime.

Firearms

Only

Only stipulated calibres will be allowed and & fired bullet will be

tollect f s

11 R R ballistie reference The bunters

wi ] f Y

53 I" informed that any unreported dead buffale will be checked
this should grestly dizcourage unauthorised shooting

wirs




Addendum VIT(131) ’
o

Carcass Retrieval

The Reserve staff will provide buffalo carcass retrievsl as part of
the service, using a balloon tyred vehicle with » boist. A redio {
%ill be ansigned Lo each buffalo party so that they can notify the |
rangers when they have shot their buffale,

Vehicle Access

Vehicle use will be allowed on extablished roads only and any
off-road use will be dealt with severely. Buffsle retrieval will
be by the Reserve's special wehicle which will have a hoist and
balloon tyres for minimizing off-road damage.

Camping

About 10 of the parking aress (vith provision for mere (f the
demand i3 present) will include campsites for those bunters who
want to Epend time scouting the area and selecting & particular
animal; want an early morning bhunt; or, in the cawe of pige ar
ducks, want a hunt longer than one day. Night bunting will mot be
allowed.

Scientific Data Collection

Hunters wusing the ares must agree thet scientific dsvs, if
fequired, can be collected from carcasses doring check-ourn This
could be only measurements or could include organs, Jaws, ete

Reserve staff

A three man staff is envissged plus the part-time use of the ranger
located st Fogg Dam for patrolling the eastern boundsry. Patral-
lng for poachers and hunter misconduct, check=in/chrck=out,

extension, and carcass retrieval are aeen as Lheir saln doties

VLFS F 40




Addendus VIT(i4i)

Guides (optional)

Certain localw (who meer certain requiremcnts) could be licenced Lo
provide guide service to those buffalo hunters who desire this type

of hunt.

Buffalo Hunting

1t will be made clear to the buffalo hunters that they are entitled
to one animal only (hopefully the ballistic cheock will discourgar
nultiple shooting).

Only the shooting of msture animals will be allowed and the
shooting of females (except for trophies) will be discouraged

Every effort must be extended to finish off vounded buffsle for
humane and safety reasons The bunters must be encouraged to call
for ranger assistance if they feel unable 1o cope with & wvounded
animal. If this 4s found to be unverkable, the use of
conscienlious registered guides mught have to be a conditien for
bunting buffalo.

Pig Hunting

Pig husters will not be confined to s specific nusber of animsls

but dogs will oot be allowed
Duck and Goose Hunting

Waterfowl hunters will only be allocated areas adjscent to billa-

bonge or the laken Canoes and retriever type doge will be
allowed
VLFs ¥ 1



ESTABLISIBENT OF GOVERNMENT CONSERVATION Wiwp

Cost of establishing genetic resource conservation herd

at Coastal
Plains Hesearch Station. Totsl herd 1,000 head.
Costs: Staff; 2 x labourers @ 513,000 s
+ LOY on-costs Total: = 36,400
Operating exproscs £
$20/animal Total: = 20,000

TOTAL 350,400

RECURKENT COST OF GOVERKMENT COMSERVATION HERD

Cost of holding genetic resource conservation berd at Coastsl
Kesearch Station. Total herd 1,000 herd,

Costs: Staff; 2 x lsbourers @ 513,000 $
+ 40% on-costs Total =36,400 p.a
Operating expenses

# $20fanimal Total =20,000 p.a

TOTAL $56,400 p.a.

Flains




————— e e TANSHALLING YA

OPERATING COSTS COVERNMENT MARSHALLING YARDS

The buffalo marshslling and Lesting yards are intended te oprrate

&% soon &% possible to nil net cest. Buffalo processed through the

facility will be rescld at & price equal 1o purchase price plus

operating costs. A conuingency allovance of $100,000 hap been

included in the finsocial sumsary given
recovered operating costs.

in Part VI fer non

AFFENDIX X

INDUSTRY INFORMATION EXTENS]ON

Buffalo industry ioformation extension, and supervision of joint

industry government development and research prejects
properties.

on  pastors]

Costs:  Steff; 1 x Scientists Class 2 @ 527,000 + 40% on costs
1 x Technical Officer @ $22 500 + 40% on costs

$
Wages Total 69,300 p.a.

Operating costs, vehicle ete. 20,000

Total $89,300 p.a

&3




RESEARCH ON_IKDUSTHY DEVELOPHENT

Research on Conservation bherd

Coste: Staff; 1 x Scientist Class 2 @ 527,000 + &OY on cests
1 x Technical Officer @ $22,500 + &0 on corta.

5
Vages Total: 69,300 p.a.
Operating expenses: 5,000 p.a.
TOTAL §74,300 p.a.

Industry Development

Co-operative government=industry development prajects on  pastoral
propertiies.

10 projects each of 500 head - established over & years.

Establishment Costs

Average $175/ha, Range (550 - $300)
® 2 ha/beast = §350/beast aves

Establish average of 1,250 head p.a. in osch of ficst & years

Therefore, establishment cost = 1,250 x §350 = $437,500 in esch of
first & years.

0L Government Cost (50% Pasteralist) = $218.750 p.a. in each af
firat & years.

&s




Operating Costs

Haimtenance fences and wvaters 12.51 of LISl cont = $hkfLeayy

Fertilizer: Range 50 - S6é
Aversge $33/beast ares ($16.%0/ha)

Total Maintensnce 577/beast area.

50% Covernment Cost (50% Pastorslist) = $38.50/beast ares.

YEAR ESTABLISHMENT HAINTENANCE
cost cosT

1983/84 §0.219 m S0.048 »

1984 /85 $0.219 m $0.0% w

1985 /86 $0.21% m 0.1 m

1986/87 $0.219 » $0.193 =

1967/88 il $0.19) =

1988/89 Nil To be revieved J

19E9/90
19%0/91

in subsequent

Years,

&5
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INTRODUCTION AND OBJECTIVES

DESCRIPTION OF DAMAGE

2.1 Finniss-Reynolda-Da ly Wetlands

2.1.1 Billabongs
2.1.2 Open Swamps
2.1.3 Saltwater [otrusion

2.2 AMelaide River

2.2.1 Freshvater Svasps

2.2.2 Fringing Slopes

2.2.3 Marrakai Type Plains
2.3 MHary River

2.3.1 Saltvater Intrusion

£:3.2 Billabongs

2.3.3 Fringing Slopes

2.3.4 Harrakal Type Plains

2.4 South Alligator - East Alligstor

2.4.1 Saltwater Intrusion

2.4.2 Billabongs and Swamps
REHABILITATION

3.1 General Considerations

3:1.1 Land Use
3.1.2 Stage of Degradation
J.1.3 Curreat Rehabilitatiom

(Lid)

»
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1.1 Background

It is geoerally accepted that grazing by large ousbers of feral buffale
over a period of many years has caused extensive sodification to the
wetland-alluvial systess between the Daly River and Coboury Peninsula
The oature of environmental modificatios is extremely complex, as shown
by Figs. 1.1 and 1.2, and the abseace of any completed empirical studies
has meant that the problem is not well understecd. This, in turn bas
led to speculation and conteation on many aspects of the environmental
effects of feral buffalo.

The Feral Animals Enquiry (Board of Enquiry, 1979) compiled evidence
which showed that suhstant{al changes have occurred oo the vorthern
wetlands since European settlement and Lhese changes have been closely
associated with the build-up in oumbers, and spread of feral buffale.
While evidence presented to the enquiry vas largely circumstantial, the
severity of the problem and the need to make early decisions concerning
control and rehabilitation justified the use of such evidence.

1.2 This Survey

The objectives of this survey were to describe the condition of each of
the major northern wetlands from the Daly to the East Alligator i{n terms
of the nature of damage which sccurs there, and to provide direction for
early rehabilitation works, mere detailed studies, and land management

on buffale farming enterprises.

While it is recognized that buffalo affect the eovironmest through
Complex series of interactions which do not lend themseleves to s rapid
Appraisal, there are sources of information which permit an sssessment
of the degree to which land has changed in associstion with buffsle
krazing.



— er of rteports, published and Unpabliskes,
S RN ey O BEN it daip et by g,
butfalo (Rosrd of Knquicy, 1975; Austraiian Netiooal pugy, ,,,
Vildlife Service, 1980; Stocker 1971(a); Ellis, 1973).
survey has alloved such information to be relsreq -
ticular aress.

Fiely

par-

Over much of the Top End, there is aerial Photograpky ¢,
1950, 1963 and 1978-81 at detailed scales. Combined wipy 4,
idea of buffslo occupancy in an area, it is possible to gayp ,
reasonably accurate picture of progressive changes
period.

over thi,

- There are a number of informants who bave been associsted
particulsr areas over a sufficient period to be able to con-
fidently document changes associated with buffalo activity.

wity

During this survey, rapid field inspection over the wetlands was carries
out by helicopter and vehicle. Through lack of time it was not possible
to locate and inspect all areas vhich have been subject to heavy buffsl:
sctivity, nor was it possible to account for forms of damage which are
not readily observed (for instance, changes in vegetation species com-
position, pollution of vater bodies, effects on native animal popu-
lations). 1In some instances, local informants were able to provide
details on these aspects.

It was spparent that there vas a reasonable correlstion between the
component landform elements of each wetland ares and sost forms of
sbaervable damsge. This 1s logical whea it i considersd that buffals
behavicur involves concentrated activity on elements such as peresaisl
vaterholes, backplain Swasps and lower fringing slopes, while activity
is more dispersed oo eclements such a8 open plains and upland terrais
Farther, the various component elements are subject to different naturi
Processes (for example, sbeetvash on fringing slopes, high veloctty
flood flows aleng channels), vhich interact with modifications caused b7
feral butfale to produce forms of damage charscteristic of particuldf
clements. By describing damage as it pertains to the component elesests

of each vetland, a degree of order {s gained vhich wimplifies soseviil
this highly complex probles.
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A mimple diagram to illustrate the agents which contribute to change
the wetland system, and hesce the difficulry
environmental effects of buffale.
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this survey.

Wetland-alluvial systems covered by

Figure 1.3




1.3 Sumsary of Findings

The following is a y 4 ption of 4

on each wetlany arey,
derived from the more detailed descriptions Presented in Chapter 3.

B 1ds=Dal
Open plains: heavily d with t i
pugged areas.

bare and severs);

Swamps and billabongs: subject to concentrated activity, ear)y
sigas of d dation with duction in ext of fringiog res

communities and grass mats (these elements are bighly significss
as wildlife habitat),

Finniss

Open plains: heavily Erazed with ouserous bare and severely pugged
areas; extensive network of tracks.

Swampr and billsboogs: savere reduction of wegetative cover ¢
banks, s8d of grass mats vithin billabongs; areas of bank erosion

iotrusion has casused 300 ba of Nelaleuca diebaci,
tensive death of freshwater Rrasses, and threatens the lower
Teabwater section of the Fianiss.

. Adelaide

Open clay pladng,

lower back plains severely pugged, heavy lomw of
&fass cover,




Swamps, billabongs: subject to concentraled sctivity, basks are
heavily degraded, extensive reduction of vegetative cover, highly
turbid and polluted water, reduction in value as wildlife habitat,

Fringiog slopes: moderately extessive sheet erosion.

Marrakai type plains: numerous  pockets of scalding, severe
degradation of channel banks and billabongs.

Generally heavy infestation of Mimosa pigra, possibly sssocisted
with heavy grazing by buffale.

Mary

Open clay plains; geoerally very heavily grazed, extensive sreas
of bare, heavily pugged ground.,

Billabongs: heavily degraded fringing wegetation, wsevers bank
erosion, highly turbid water.

Saltwater {intrusion has caused 2,200 ba of MNelaleuca dieback,
extensive death of frestwater grasses, and is thealening the lower
freshwater sectionm of the Mary, at Shady Camp billabeng

¥ildman-West Alligator

Open clay plains: heavily grazed, extensive areas of bare heswily
pugged ground.

Saltwater intrusion has caused wmoderately extensive dieback of
Melaleuca, and filling of s nusber of billabongs with tidal
sediments .




South Alligator - East Alligator

Open clay plains: generally heavily grazed with extensive prye,
of bare ground particularly on lower Cairncurry ang Cooper Craey
plains; backplains are consistently degraded by valloving, Purgizg
and consequent loss of grass and sedge cover,

Swamps and billabongs: heavy degradation of fringing communitie,
and svamp vegetation; severe erosion of banks and levees; hig),
turbid and polluted water.

Saltwater int ion has d major changes to South Alligator ams
East Alligator plains, involving growth of tidal channels, fillis;
of nuserous billabongs with tidal sediment, loss of frestwater

grasses on plains, and dieback in Nelaleuca swampa .




This chap sims to ch erise the vetland areas betwsen the Daly and
East Alligator Rivers in terms of the buffalo associated damage which
occurs on them. The chapter comprises descriptions of the component
bio-physical elements of each wetland, derived from a number of land
resource surveys which cover the Study ares st various levels of detail
(Bennell, 1979; Forster, 1977; Story et al, 1969; Christian & Stevary,
1953). They allow the elemeats to be defised in terms of landfors,
drainage, soils and vegetation, and their genmeral distribution withis
each wetland. Damage to each element has been described brosdly is
terms of form, occurrence within the element, and processes which have
contributed to its development. This ioformation has been presented in
a tabular form, and has in some cases been elaborated upon in the text,
dn particular to draw attention to aress of greatest concern.

The termisology used in this chapter is defined (o a gloxsary in
Appendix I,

2.1 Finniss = Reynolds - Daly wetlands

The Finniss, Reynolds and Daly wetlands bave been subject to heavy
grazing pressure since the early 1960's (Petherick, pers. comm.) bat
retain a diverse and productive character, On the mid-Reynolds, buffale
numbers have been kept to a minimum by Stapleton Station managesent and
changes in that ares are sttibutable to cattle. The other aress have
been subject to high nusbers of both cattle and buffale. While these
vetlands have not yet been extensivly degraded, there has been some
sodification of most component elesents, particularly elements such as
billabongs, svasps and rainforest pockets where there has been conces-
trated activity.

Information on the nature of changes to the wetlands has been oblained
from long term local residents, Hessrs. R. & T. Petherick, ss well as
field inspection and interpretation of air photograph Teqguences The
feneral occutrence of damsge on each of the three wetlands (s shows (s
Tables 2.1 and 2.2.



L]

Sepmaids - Baiy P

Table Loiia)

Gransland of Fars, Mpmansctie,
oryes

T

wing et well dnie

srwee Pwma b
of Beysalie.  Ahe dry sassss

Balomaivw s Wod wessnn |lssding wilh mai Wamin gleys, derh sverhing
e

Bark coschiug «logs.

Wstmnaive sa Ml ssasen [lowding

[
Bapaslds and
aly pl

s pleine

wrenially deusn

wivwnd covni wl Mymenschee-Gryas.

In sid Beyws lde, foresis comisin
e s avess, snd less

whifarm o anepy Cwver

Mefulmns fareat,

Memii glewn
ol dey annesn

Btamalive o Flosded 1o wnt, sl
wld il lower  Tod ek

Bayealde

Closed suenys

wel wessen) o large  Wemic gleys

Limined Flasbed 1n

LA ]

e vempe

propeitio vemaine | loeded

Ny

Walalen wod Folm forenia
Trings swnaps

ey §rans-

Fhragmitas (fingiag

o Arwan msla,

Nawds

alighaly

slevatod foveen duy oul susly
Ia Aoy sasenn.

wases fuied bharmagh dvy sasees;

ataut
with mid

wuainee

beks sn walar

nilin ol

Baymalie

Maadlind 1o spen foanal of
Walalowcs with sssscisiod

alegn, dark cosihing

Bam v

woally deman reed snd grane

wrnr wm banka .

pmerartia wle. ww i |0 ahengs

Ersss sats of Faschas,

e L T T T

or i
e

Madesataly T awesss flseding; Lorge
L

sad Livisions

Iwi luding Mo laa, dcscin,
poime, Torminalia, Metresidervs

Baintarent with apecion

Carpemtaris

Bemic gloyw, wiganls sands.




Shemey Pupunas Vs las b weqieas pim 8| @ peyesd
w) peeiasdmi wiem A{asaeid oF)d Taseves AesngE e ju weppepeilap Bugvess g
Lip rwe sem w) senesnad havem o3 Loslumg Thagaund (BarRENIES IRARTRS BI Bideey etk jeyey
(L Er
e vy
wasqr wy 15EEas  Teumen Puelv sbess puensl jo serisepes ssass "e
i eyhed i
il el
saprebeigg o
e g [
SPAIES BN] AYPATIIE pERRE IR s eRaiy perenen (LT I . sas sdmnas wod,
L R LT wpy ooy
SRR [ b e iaueiEs pisagesy e e b LR R ] womeyajuy o qieqeig
wpimuleg deme) W wa)eeeyey L LT T S - shmmms a3
Baypoup) dnava yewn ey
FETiiatan puw b emaeys [Spl) ) i iaay pieelag dean] me ma)veegry 9P =0 iwasaipe sevanil jo gisey
appeiay some)
e anele Cempieag BRI T P —
#n) smpwyd Ajeg we wayeening b (om Cpaliled yyge sesss wivg Temyed wely
wawjime patind By
CEVIREEE #p T e Epieen pespaed ey wrwaiinsan qesanel ‘paiayinsg feped snsiamsw Cwsaie siey sl Teniegd sady
=Tl O Lo il dvmn mivesa
L R e
(W17 #ieeg




VRGKTATIN

Tusseih granslond, |rchosme

with svwsa of demas

Bl mant
Fhosgmites

Bairs cosihing «laps.

Fisabed In wot wand sarly
seasen Perksts remals

dry

Entonaire
wt yuar pvwnd

Chostd swsmy

Dageain darh conibing olays.

al e
ol wiean

Flossded in st snd sarly dry
sesaan, Gidal (losding

ol dvy wessen,

-
wpen plalemn.  sdjsceni be Plasies ohausel

B v palihen uf badw gomsad,
animnaive pads and wallows .

TERRALN (MDY
Binad wpaw
plains

Adal chonnels snd onbonsion
maimibated by

wa fsrunl u

[ A
ballals setiviny.

00 he Teluiabies of 1

Gemaral
Bes 7
sk

Fatibes ol

Wavy hesvy peggiog, wellovs and
peiahas of barw gruwsd.

Belalmica disban
Bare gyt

Llard seemps

¥ #e demain

wi suppeite

#f sencamteniod sciivit

Fhosded wnll inte dey soan

[

wal.

K,

asnen by owd of dry

Vory beavy pugging ssd araning,

salomaion bave

avasen

Inibinbion sad watsnsion of Lidel chomnsis
shannal

frwm main Finsios

b Spmrabeius

Filhing with saline sodinesd,
daaih ol froskesionr grossse
Eslemipatien witl



lig chays, bumic

- .-l wsily diy Barh wwack)
ey

Ao A rgan- Fars gressiond,

Whma el

Furumaial wotar, web sessss

ng

Banbs have dark erch,
elays.

Plesding; thdal |ntresion

#t ead wf dry

imte Fiosiss «homnel
wraniesally,
wraaen




oy

pmes® Laneg w) saelyey (savmag poe shungeilin

srnavasd Buived¥ Lavey oy 1000geg (LS

Busas wad
Eans gumasl jo w4l ysepas
0 iy Lt T N P Bwnns pown) )
L L]
(nnamas Rawsy Yuim Cpumasl sivy pe seyraeg wnregd wady
SRS TR e i s

T e




The main areas of concern are those elements which have 4 hi
conservation and recreation due to their vegetative
diversity, which is generally related to the presence of perenaiy)

B valu for
and  hapiy,,

near-perennial water and hence tend to be subject to concentrae
activity.

od stoey

2.1.1 Billabongs

Deep freshwster billabongs are a significant feature of the w4
reaches of the Finniss and the Reynolds wetlands and (s both arey
they have been substantially modified by stock activities. They
elements are composed of a clay levee elevated above moyt wet
seascn floods, and steeply sloping clay banks. In sn undisturses
condition the levee supports a dense cover of Bymenachne, Para uo:
other perennial grasses, together with pockets of dense Phragmites
and scattered large Nauclea, Nelaleucs and Alszonia. The baaks
down to the water are densely grassed, a large proportion of whic
is beds of Phragmites. Extending out over the billabong are maus
formed of species which include Isachne, Leersia, Cyclosasurus

Hy= and anchored at the bank i & mass of roots at the buse
of the fringing Phragmites beds. The habitat significance of thew
mits, while not yer d ed, is thought to be extresely ispor-

tant, for a diverse range of anisals (. Hill, pers. coms.) not the
least of which is the saltwater crocodile (G. Webb, pers. coms.)

The changes associated with buffalo and/or cattle activitiy t
billabongs are:

on the levee, reduction or loas of grass cover, heavy puggiof
ind wallowing, invasion by herbaceous species such as Helio
tropum, Phyla, Walteria, and exotics such as Biptus, Sida !
b places Nimosa. Soil erowion has occurred in sose aress if
fors small gullies, and expose the roots of trees.
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3 Reduction in extent of Phragmites beds which stabilise banks;
more extensive on  Fioniss; consequent under-cutting and
slumping of banks is occurring in Places; breakdown of banks
by cattle and buffalo.

Loss of a large proportion of Erass mats following breakdown
of banks. Petherick (pers. comm.) reports Lthat oo some billa-
bongs on the Reynolds which previcusly supported 80-90%
coverage of grass mats, there is pov less than 10% coverage
This bas profound implications for wildlife dependent of these
features.

v Incressed turbidity of water in billabongs due to breakdown of
banks by buffalo and wet sesson eresisn.

2.1.2 o_Swamps

Open freshwvater svamps are also major elesents of the mid-Finniss
and mid-Reynolds wetlands.

They are perennially wet sress which are composed of

svampy Wymenachne-Oryza grasslands;
reed beds of Phragmites, Scleria, Scirpus;

. small areas of elevated ground which dry out by the early dry
season, and which support lov perennial grasses;
extensive beds of lilies and floating grass msts on water
bodies;

fringing forest communities, often rainforest or paperbark

Heavy pressure by both cattle and buffale on these elemests on the
Finnias and Reynolds has caused, and continues to cause significant
modification. The areas of higher ground have severely reduced
cover of gramses and are dissected by pads. HReed beds which (ringe
Water bodies have been heavily trampled in places, and there has
been some loss of grass mats



2.1.3 Saltwater intrusion

=—_—=1er lotrusion
The increasing influence of tidal saltwater has been deters
comparing 1950, 1963 and 1978 aerial Photographs,
Reynolds and Finniss. The effects of salt

apparent on 1978 aserial photographs, that
have been subject to

Bed &
o8 both g
Water intrusio, are »:
is, since ty, vet]jy
heavy pressure from fery)
Observations by Petherick (pers. comm,
finding,

bufsy),
) on the Finnjgy confim gy,

v the freshwater Section formy ,
series of long billabongs, Separated from the tidal ceaches, iy
saltwater originally flooded into the freshwater Section oncs 4
twice a year on Peak tides (Petherick, Pers. comm,). It {5 s
Teported that the freshwater reaches are flooded
saltwater due to the deepening of the previous
connecting the tidal and freshwater reaches,
quence of buffalo activity in ap
Pers. comm, ),

as a direct compe-
d along the channel (Petbericr,
As a result there has been death of 1il{exs and loss
f fringing vegetation along the lower freshvate:
reach.  Petherick alse reports a threat from extending tidl
channels ineo the Bullcoin Billabong
the main Finniss channe] ,

of condition o
system which runs parallel to

Other con Sequences of

saltvater {ntrusion are 300 ha of Nelaleuss
disback

+ adjacent to the tiga) Fioniss channel, and at the head of

the Little Finniss to the south. Shallow billabongs assoclated

with old river channels on the lower Finniss plains have also bee

iotruded by extending tida1 channels, killing off the aquatic

Brasses which colonise the banks .

The Reynolds River does
headvaters to the sea;
of long billabongs ang
the plaing are subject

oot have a single channel draining fros the
Father, it consists of a fragmented systes
old channel fil1s, During the wet seased
to sheet flooding which eventually drains
number of small channels. These channels

inte the Sea through 4




run from Melaleuca swamps across an open plains vegetatated by an
Ischaemum-Phragmites association, into the littoral zome. During

the dry + as  Freshwater flows cease, the chanpels are
subjected to an increasing tidal influence.

Aerial photograph interpretation indicates that the tidal influence
has extended upstream by between 100 and 400 metres along the
different channels. This has occurred since the 1963 aerial photo-
graphs were taken. Nelaleuca dieback has occurred in  four
situations, and a total of approximately 80 ha has so far been
affected. Also, lower areas of the open perennial grassland have
been killed off by saltwater flooding adjacent to the channels,
leaving bare salt flats which in places have been colonized by
Sporobolus.

It has been estimated for one of the channels (Mr. G. White,
Fisheries Officer, pers. comm.) that the rate of headward retreat
has been 20-30 metres/year over the past 6 years at least. With
continued rapid extension of tidal creeks, large Nelaleuca forest
communities and extensive open grasslands are threstened by salt-
water intrusion.






PLATE 2.1

Aerial photo compilation at 1:160000 of the Finniss wetlands showing
degradation associated with beavy buffalo and cattle grazing.

(i)

(ii)

(iii)

(iv)

(v)

Close hatching indicates areas of Nelaleuca dieback
attributable to saltvater intrusion,

Tidal channels are indicated by dotted lines, and
direction of intrusion by arrows. Note tidal channels
have extended into old channel infills on the lower
Finniss plains, and also threaten lower Finniss
freshwater system, at point F.

Open hatching shows perennially wet, open swamps, which
are subject to heavy grazing pressure in the dry season.

The mid-Finniss swamp is the encircled area upstream of
point F. It is composed of numerous billabongs with
associated fringing forest and grass mat communities,
swampy Nelaleuca forests, and numerous pockets of
rainforest. It is being heavily degraded by buifale
activity.

The plains of the lower Finniss support predominantly
open perennial grassland. Heavy grazing has created
numerous patches of bare puu‘ed ground and an extensive
network of pads.
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The Reynolds-Daly wetlands showing elements where buffal, and
bave caused significant degradation. cany),
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PLATE 2.2

TR e

The plains show signs of heavy grazing pressure. The upper photo is of
the Lower Daly plains on Litchfield Station, where heavy cattle and
buffalo pressure has extensively reduced ground cover. The lower phato
is of a Hymenachne-Oryza pasture on the Reynolds to the south of
Stapleton Station.



Bullcoin billaben
have been severa]l

according to local i(lha})lnl.l;ltlsl‘
dpper photograph shows a section of grass mat which s“Ibmlk of
condition.  The lower Photograph shows damage te the tas o
billal:uug, including loss

the water's edge |

R on the Finniss,

i rass
where previously extensive g

¥ reduced in area

of grass cover and trampling of Phragm

ass mats
which contribute to eventual loss of the gra



PLATE 2.4

on the R

Glasswater Swamp 15 a large freshwater swamp ynolds wet Tand
which has been g d heavily by buffalo and cat

not yet severely degraded, it has been signif

antly modified

Shown here is the result of heavy grazing on ATeas ir 5 it
Swamp; loss of perennial grass cover anid replace by herbs and {orbs
i damage to Phragmites recd beds which frin the pereonia t
iTcas This pre-disposes the grass mals whi ot L prea
Lo destruction by floodwaters Buffale the e A

break up the grass mats




PLATE 2.5

Reynolds
[River]

The effects of saltwater intrusion on Lhe Reynolds. The upper ,m';'.
photograph was taken ip 1950, and the lower in 1978. In 1950, l;
channels draining from the wetlands to the sea were stable, ”}"IC. :f
1978 the channels have widened Considerably, and the tidal “.!“-“:‘hr
extends much further in land. 1t has caused death of grasses of B0
plains adjacent to the channels, and Helaleuca dieback in the swamps

e on
the channel heads. Points ¥ ang Y are the same points respectively
each photo.
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FLATE 2.6

The extension of tidal chamnels on the lower Reynolds has lead to the
death of grasses adjacent to channels (upper photograph), and paperback
dieback in swamps at the head of channels (lower photographl.

a
=

1



Saltwater intrusion adjacent to the Finni 7 er photograph) 208
at the head of the Little Finniss (lower p’::tti;tﬂ:‘?] haa caused wide-
spread paperbark dieback, and further large aress are threatened. g
both situations, previously stable freshwater channels have becoes
incised to permit tidal saltwater into these areas at some SC3se
folloving the build up in buffalo pumbers in the area. Petherick (per:
comm.) reports that buffale graze and wallow in large numbers in i
along the channels, and would thus contribute to channel erosion-
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2.2 Adelaide River

The Adelaide River wetlands are formed of both sub-coastal plains in the
lower catchment, and Marrakai type terrain in the mid and upper catch-
ment (see Fig. 3.1). The sub-coastal Plains, are characterised by a
high proportion of relatively elevated, better drained plains, and a
small proportion of lower, poorly drained plains. As such there is only
minor occurrence of the Hymenachne-Oryza association, and of peremnial
open swamps and billabongs. Tables 2.4 and 2.5 indicate that the impact
of buffalo activity is most profound on the poorly drained backplain
elements, the fringing slopes of the sub-coastal plains, and the flood
channel and billabong systems of the Marrakai type plains. Melacca
swamp is currently undergoing heavy grazing pressure by buffalo and
cattle, and is also an ares of concern. Saltwater intrusion has not
caused the extensive and obvious changes which are apparent on the
wetlands to the east.

2.2.1 Freshwater swamps

Helacca swamp is situated on the lower Adelaide plains and is the
only large freshwater swamp in the catchment. The swamp is com-
posed of a diverse range of plant communities and is highly
significant as a wildlife habitat area. It has formed where a
spring fed perennial stream flows from the upland terrain onto the
coastal plains. The stream and swamp are fringed by Nelaleuca and
palm forest. Within the swamp are large beds of reeds, predomi-
nantly saw edged reed Thoracostachym sumatrosum and also Typha,
Phragmites, Scirpus, lilies and Eleocharis (G. Webb, pers. comm.).

The significance of the area lies in the following points (Webb,
pers. comm.):

. it is the only such swamp on the Adelaide system;
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Saltwater {ntrusion adjacent to the Finniss River (upper photograph) 10°
at the head of the Little Finniss (lower pRhokogr(apphp) hnpa caused wides
:D:uﬁ Paper}:uk dieback, and further large arsas are m,“;,ugd..‘—f:
10\‘.!_! situations, previously stable freshwater channels bave b‘“';
iocd Lo permit. tldal''ssltwater '{nta thess accas ot some S
following the build up in buffalo numbers in the area. Petherick .fpctfl
comm, ) reports that buffale graze and wallow in large numbers in and
along the channels, and would thus contribute to channel erosion.
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2.2 Adelaide River

The Adelaide River wetlands are formed of both sub-coastal plains in the
lover catchment, and Marrakai type terrain in the mid and upper catch-
ment (see Fig. 3.1). The sub-coastal plains, are characterised by a
high proportion of relatively elevated, better drained plains, and a
small proportion of lower, poorly drained plains. As such there is only
minor occurrence of the Hymenachne-Oryza association, and of perennial
open swamps and billabongs. Tables 2.4 and 2.5 indicate that the impact
of buffale activity is most profound on the poorly drained backplain
elements, the fringing slopes of the sub-coastal plains, and the flood
channel and billabong systems of the Marrakai type plains. Melacca
swamp is currently undergoing heavy grazing pressure by buffalo and
cattle, and is also an area of coacern. Saltwater intrusion has not
caused the extensive and obvious changes which are apparent on the
wetlands to the east.

2.2.1 Freshwater swamps

Melacca swamp is situated on the lower Adelaide plains and is the
only large freshwater swamp in the catchment, The swamp is com-
posed of a diverse range of plant communities and is highly
significant as a wildlife habitat area. It has formed where a
spring fed perennial stream flows from the upland terrain onto the
coastal plains. The stream and swamp are fringed by Nelaleuca and
palm forest. Within the swamp are large beds of reeds, predomi-
nantly saw edged reed Theracostachym sumatrosum and alse Typha,
Phragmites, Scirpus, lilies and Eleccharis (G. Webb, pers. coms.).

The significance of the area lies in the following points (Webb,
pers. comm.):

. it is the only such swamp on the Adelaide system;
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e the swamp is immediately adjacent to saltwater and is likely
to be closely involved in the movement and breeding patterns
of many aguatic species which require both fresh and salt-

water;
4 it is a major breeding ground for saltwater crocodiles;
. it appears to be a major refuge for water birds particularly

as there are no other similar extensive perennial freshwater
bodies on the Adelaide; and

. the area is within ooe hour's drive of Darvin and is thus
easily accessible to tourists and study groups.

Buffalo are continuing to substantially modify the swamp and hence
its viability as habitat. Pigs and cattle have also contributed to
the damage, particularly along the edges of the swamp. The mod-
ifications have included heavy trampling and grazing of reed beds
and aquatic vegetation, formation of swim channels which probably
alter water movement within the swamp, and am increase in the
turbidity of water within the swamp. Slightly elevated areas
within and surrounding the swamp have also been subject to heavy
trampling and wallowing.

2.2.2. Fringiong slopes

The fringing slopes are the elements of upland terrain which abut
the plains. Relative to the adjacent plains they have considerably
greater canopy cover (and hence shade), and are not flooded in the
wet season. They are therefore subject to heavy buffale activity
in both wet and dry seasons.

The erosion potential of these slopes is high due to their physio-
graphic situation, whereby they are subject to large amounts of
tunoff from upslope. Soils are generally sandy and low in
aggregate stability, and readily broken down by rainsplash if
exposed.
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Sheet erosion has occurred extensively on fringing slopes i, the
Marrakai south area, where large areas have lost betweeq 10 4o
20 cm of topsoil to expose a hard gravelly surface on which natyey)
regeneration is very slow. Invasion by exotic Species, g,
instance, Hiptus, Cassia and Nimosa is widespread, While 1gy,
extensive in the Marrakai north area, sheet erosion has €oBaiy.

teatly degraded headland areas.

22,3 Marrakai type plains

This terrain is characterised by broad expanses of alluvial plaias,
incised channels with narrow levees, and flood channels snd
associated non-perennial billabongs. The soils on this terrain are
predominantly a soloth/scledic association, for which the important
features are a strong texture contrast between an A horizon which
has a high content of fine sand and silt, and a dense, clay §
horizen. Both horizons are unstable when wet snd are potentially
highly erodible if the vegetation cover is removed.

During the wet season, the plains are extensively flooded and flood
channel networks become active. The plains draia rapidly after the
Wet season, with flood channels contracting to form a discontinoous
chain of billabongs. Buffalo and cattle concentrate on these areas
during the dry season. Buffalo and cattle have been responsible
for severe degradation of the latter features, in all parts of the
catchment. [Due to the concentrated activity, grass cover on the
banks is reduced, and tracks are cut into the banks as stock gain
access to water holes. Wet season floods scour out tracks, and due
to the unstable nature of the soil, gully erosion develops rapidly
once initiated. There are also pockets of scalding across the
plains, where it would appear that heavy grazing has removed the
Brass cover, and the hardsetting nature of the soil surface Bas

prevented regeneration. In some cases the topsoil has been 1
to expose the hard, dense subsoil, and regeneration is similarly
retarded,
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Figure 3.1

Adelaide River wetlands, showing some of the areas T
oncern.




been
Helacca Swamp: In the top photograph the fringe of the swamp ::1‘: e
heavily pugged and wallowed to destroy aquatic vegetation, ¥ )
reed grasses within the swamp have been heavily trampled and graz

e
In the lower photograph tracks made by buffalo have dissected T. S

harac*
trosum beds. The channels so created may change hydrological chd
teristics of the swamp .
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PLATE 2.10

The upper photograph shows sheet erosion of fringing country which
extensive in the Marrakai south area. Surface soil has been completely
removed from the lower slope, to expose hard weathered rock. Natural
regeneration on these areas is very slow.

In the lower photograph, a headland has suffered sheet erosion With the
lower slope being colonised by Mimosa and the upper slope by Hiptus.
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E:‘“‘-f'—‘ gully erosion and scalding of channel banks on Marrakai plaiss of
mc:delhd' River. The upper photograph is at Marrakai billabong -.-hrrfl
ntinued heavy pressure from buffalo and cattle has lead to extensite

degradation. The lower photograph shows the effects of severe BUllY

erosion on solodic soils on plains adjacent to Burrells Creek.
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2.3 Mary River

As on the Adelaide, the Mary wetlands are composed of sub-coastal
elements in the lower reaches, and Marraksi elements in the mid and
upper reaches. The sub-coastal plains are characterised by the large
exteat of lower, poorly drained plains which support, or have supported
a Bymenachne-Oryza association (Calder, 1981). Nelaleuca swamps are
likewise an extensive element. The Mary River itself is formed of a
series of long billabongs which in the wet season are linked to form a
continous channel. There are also numerous other perennial billabongs
associated with previous river channels.

The Mary wetlands have bheen subject to heavy graziog for well over 50
years and there appears to have been substantial modification to most
elements. As shown in Tables 2.6 and 2.7 there are large tracts of
plains which have been bared of grass cover, billabongs have lost their
diverse fringing communities with consequent bank erosion, friaging
slopes have been extensively scalded, and saltwater intrusion has caused
major changes to Helaleuca swamps and freshwater billabongs. The
following section elaborates on the main areas for concern on the Hary.

2:3:1 Saltwater Intrusion

The intrusion of saltwater into previously freshwater environments
has caused extensive changes on the lower Mary plains. The
elements which have been affected are the Nelaleuca swamps ,
associated areas of swamp grasslands, and channels and billabongs
which drain from the plains into the sea. It is apparent from 1950
aerial photegraphy that saltwater intrusion was already occurring
at that stage, although not extensively. The intrusion of salt-
water into the above elements has been the result of extensicn of
tidal influence along ejisting channels, the headward extension of
existing small tidal channels, and the formation of new tidal
channels,
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The activity of buffaloes has likely hastened,
initiated chaonel development, and hence

and in some cases
Saltwater intrusion.
There is however a component of natural instability due to the
minimal relief differences between salt and freshwater environ-
ments, the close proximity of the two types of environmeats, and
the constant movement of water and sediment during wet season
floods and dry season tidal flows. In essence, it is not posible
to establish the relative roles of buffalo, and natural changes in
causing saltwater imtrusion, but it is generally felt that the
changes are generally undesirable owing to the high value for
wildlife habitat and recreation of the elements so affected.

The changes associated with saltwater intrusion have been deter-
mined by comparison of 1950, 1963 and 1981 large scale aerial
photographs, combined with field inspection and observations by
other workers familiar with the problem. The changes include:

extensive growth of small tidal channels, particularly leading
from Tommycut Creek into the large Melaleuca swamp to the west
of the creek. These channels variously follow a sinuous
course indicative of a natural path, and alse straighter
courses indicative of an influence such as a buffale pad or
s¥im channel;

channels draining northwards directly into the sea have
extended through breaks in low shoreline banks into Nelaleuca
swamps ;

. there has been approximately 4,200 ha of Nelaleuca dieback
between 1950 and 1981. Saltwater channels had intruded parts
of the MNelaleuca swamp by 1950, but there had been little
actual dieback;

- between 1950 and 1980 the tidal saltwater extended its
influence up Tommycut and Sampan Creeks some 8-10 km; and
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the width of the above channels at their mouths,

and g,
5-6 kilometres upstream, increased from Ipprom-nqy

metres to between 50 and 60 metres, between 1950 anq 198

permitting a greater volume of saltwater to move inlang,

While the relative role of buffalo in causing saltwater 10trug g,
is not known, they contribute to the problem in the following vayg

the widening and extension of ch ls is promoted by graziy

and trampling along channel banks and at channel heads;

channel development may be initiated along the course of ,
buffalo pad or swim channel;

Stacker (1971b) describes the breakdown of low shoreline bagis
and levees as a direct result of trampling, and also heary
grazing by buffalo, This permitted tidal saltwater to bres
through low points on the banks, inte freshwater environments;

. it is possible that heavy reduction of grass cover on the
plains promotes increased volumes and velocities of run-off

from the plains, with consequent incision of channels.

The influence of saltwater at Shady Camp Billabong has been noted
by M. Genmer, C.C.N.T. (pers. comm.) Shady Camp Billabong
represents the lower freshwater reaches of the Mary River. Salt-
water has been extending up Sampan Creek for some years, A
observed on aerial photograph sequences since 1950. Sampan Creek
was originally connected to Shady Camp billabong by a shallew,
discontinous channel which stopped flowing after the wet seascn.
When carrying water in the wet season however, the channel has bees
subject to buffalo activities, and also power boat usage, which
formed a deepened and continous channet. In the 1976 dry season,

saltvater penetrated into Shady Camp Billabong along this latter
channel,

Consequent death of 1ilies on the billabong, and loss of
condition of Pandanus and Barringtonia which fringe the billsbors
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was reported. In 1978 a causeway was constructed to halt intrusion
into the billabong. It was subject to use as a crossing point by
stock and vehicles, and in the 1980 wet Season was eroded by floods
sufficiently to permit salt intrusion again in the ensuing dry
season. The lower Mary billabong System thus continues to be
threatened by saltwater intrusion.

2.3.2  Billabongs

There appears to have been substantial change to vegetation com-
munities which fringe the billabong systems on the sub-coastsl
plains, and this has had consequences for bank stability and water
quality. The changes are apparent by Contrasting 1950 and 1981
aerial photography. On the earlier photographs there is a rela-
tively dense fringing community aleng many billabongs, and the
water in the billabong had a low reflectance which indicated to Low
levels of suspended sediment. The present picture is one of a
highly degraded fringing community consisting of scattered clumps
of Pandanus, Barringtonia, Nauclea, Nelaleuca with root systems
bared by erosion. Baok erosion has been extensive, and is
responsible in part for the highly turbid water in the billabongs.
Petherick (pers. comm.) has reported on the general similarity in
appearance of the Mary wetlands pre 1950 and the Finniss today, and
specifically, on the presence, pre 1950 of grass mats on Island
Billabong and Alligator Head Billabeng.

2.3.3 Fringing slopes

The slopes which fringe the wetlands have suffered extensive sheet
erosion. The most heavily degraded slopes are the headlands which
have often been used as bases for catching operations, and alse
have served as natural buffalo camps., They have been extensively
bared of top-soil by sheet erosion to expose the very gravelly and
hard sub-soil. Sheet erosion has also affected a significant
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proportion of the lower fringing slopes away from headlang arey,
Consequent weed infestation, particularly by Sida and Hiptuy, o
been heavy.

Secondary salting has occurred on the lower fringing slopes 15 1y,
south of Alligator Head, and has caused general death Of grasge,
and associated Melaleuca. It is likely that heavy &razing by,

initiated this process.

Regeneration of wvegetation is apparent on Previously heavily
degraded lower fringing slopes within the Mary River Reserve, whers
heavy culling of feral buffalo over the past three years has takey
place. A dense grass cover has become established over the uneves
sheet eroded terrain, and filling of wallowed and pugged areas {y
occurring. On the upper slopes, where a hard, gravelly surface by
been exposed by erosion, a dense cover of Calytrix has becoes
established in places. Weed infestation is also extensive.

2.3.4 Harrakai type plains

As for the Adelaide catchment, the mid and upper reaches of the
Hary are composed of Marrakai type terrain, The general des-
cription presented in Section 4.2.3 for the Adeliade also pertains
to the Hary. The extent of damage is however considerahly greates
on the Mary. Scalding of the solodic soils of the plains i
extensive along Hardies Creeck, where approximately 2,500 ha bas
been affected, and on the McKinlay plains where approxismately
BOO ha have been affected. Widespread gullying of scald areas has
also occurred. Natural regeaeration on these aress is very lov

owing to the extremely hard and impermeable surface of scalds.

The banks, channels and billabongs of the Mary and McKinlay art
also severely degraded by gully erosion and scalding.
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Figure 2.3

The Hary River wetlands.




PLATE 2.12

Helsleuca dieback on the lower Mary Plains. The upper photograph is i°
area which has suffered gauu.;.,:yim-_m,;“ ,,1,&?“1‘? recently. The
tidal channel which directs saltwater inte the swamp is seen in the
upper left of the photograph. The lower photograph shows an afed of
dieback which is visible on 1963 aerial photographs. It has ot beet
possible to define the source of salt intrusion as there are numero’
channels which link the area with major tidal streams.
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PLATE 2.13

SN

Melaleuca dicback at the head of Tommycut Creek on the lower Mary. The
upper photograph was taken in 1980 and the lower in 1950. The areas
defined by the dotted line in the upper photograph have suffered dieback
since 1950, with the source of saltwater being Tommycut Creek.
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hady
A 1980 aerial photograph composite to illustrate the pfobl;“:‘ 1; gm,
Camp. A recent channel has been formed to join the tidal 1,iel)‘ that
with the previously freshwater Shady Camp billabong. It is yd pover
the channel has been created by activities of both b“f“IDil voag.
boats gaining access into Sampan Creek from Shady Camp bi °mm the
Causeway was constructed in 1978 to prevent saltwater mtr‘-lﬂ;f‘gds_ 1t
Hary River, but was broken down in the ensuing wet season floo

z late d¥
vater probably now intrudes into Shady Camp billabong during
Scason spring tides.
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PLATE 2.15

Melaleuca dieback on the lower HMary, as shown o these aerial
photographs has resulted Erom breakdown of low shoreline banks and
extension of small tidal channels inte the swamp, as described by
Stocker (1971b). 1In the upper photograph, taken in 1950, dieback is not
apparent but there are a number of tidal channels which have breached
the shoreline banks, for instance at point A. In the lower photographs,
taken in 1980, most of the area of Nelaleuca swamp in the upper
photograph has suffered dieback as a consequence of saltwater intrusion.
Point B is the same on each photograph and illustrates the degree to
which the area has changed.

51




PLATE 2.16

A 160 000 scale aerial photograph showing the extent of sheet erosion o0
the fringing slopes along the Mary. It shows up as a light tone due o
the lack of vegetative ground cover. Also conspicuous on the pllOlﬂE“Fh
is the extensive network of swim channels on the Mary, radiating from
upland terrian, across lower back plain elements onto better drained

Plains. The black line on the photograph delineates upland from vetlasd
terrain.
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PLATE 2.17

Weed colomization of sheet eroded upper fringing slopes at Alligator
Head. A large proportion of fringing slopes along the Mary have
suffered sheet erosion to some degree, with subsequent weed invasion.

A ——rry - —

SE‘_:"-‘“!E)' salting has killed grasses and trees (Melaleuca) on lower
fringing slopes in the area to the south of Alligator Head.
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PLATE 2.18

Aerial photographs at 1:160 000 : :

: scale showing degraded Marrakai terral
:" f'-he Hary Plains. A bare soil surface shows as an almost whit€
urface on the photographs. The upper photograph is of the large gord

ns

area at Hardies Creek; the lower photograph is of the HMcKinlay plai®
nd

:::;;“c‘h‘““ banks and levee areas have been severely gullied 2

54




2.4 South Alligator - East Alligator

Changes to most of the elements which comprise the South and East
Alligator wetlands appear to have been substantial, in association with
over 60 years of beavy buffalo activity (refer to table 2.9). Ongoing
studies by CSIRO and ANPWS on the South Alligator will eventually
provide a more accurate picture of the nature of changes which have
occurred (Section 3.3 refers). It is apparent from four year old
exclosure plates at CSIRO's Kapalga Research Station that there has been
substantial change in species composition and cover on the plains and
fringing slopes, and field inspection reveals extensive bare, heavily
pugged surfaces. Air photo interpretation combined with field in-
spection also points to severe degradation of billabongs and swamps, and
widespread changes due to saltwater intrusion. Current investigations
by ANPWS aim to establish an understanding of the latter process.

2.4.1 Saltwater Intrusion

The South and East Alligator wetlands have been significantly
changed over the past 20 or 30 years by the extending influence of
tidal saltwater. A network of small chaonels leading from major
channels has developed on the plains, directing saltwater into a
number of freshwater eaviromnments. It is apparent from aerial
photograph interpretation that growth and senescence of such
channels has been a patural feature of flocdplain development;
however, the rate of growth, and extent of saltwater floeding has
probably been considerably increased by heavy feral buffalo
activity (as discussed in 2.3.1 previously).

In brief, the changes caused by saltwater intrusion which have
occurred extensively are: (see fig. 2.4)

. death of aquatic and fringing communities of billabongs and
SwWamps ;
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subsequent filling of billabongs with cidal Sedimen
colonisation by sporobolus and mangrove species;

w

tidal flooding and accretion of sediment on plaing adjaces
to, and at the head of tidal channels, establishmen,
Sporobolus ground cover; and

af

dieback in Nelaleuca swamps.

2.4.2 Billabongs and swamps

As on the Mary wetland, billabongs and svamps have suffered heavy
damage directly from buffalo activity as well as from saltvater
intrusion. The degree of change can best be determined by coa-
trasting 1950 and 1980 and aerial photographs. For the Leichhard:
billabong system, Giina billabong and Goose Camp billabong, there
has been a large reduction, and in the case of Goose Camp bills-
bong, almost complete loss of the fringing community. 1n 1950, it
is apparent that there was a dense canopy along much of the leajik
of their banks. At present, the banks of Goose Camp Billabons
support only a few trees and clumps of Pandanus, and the banks have
been severely eroded. There are a number of erosion channels which
have formed along buffalo pads, dissecting the leveee. It is felt
by Lindoer (pers. comm.) that these gullies have an influence o
flow patterns and drsinage on the adjacent plains, whereby the
plains are able to drain earlier in the dry season with conse
quences for habitat availability for Magpie Geese.

The fringing community of the billabongs in the Leichhardt systes
have likevise been severely reduced in density and extent, i8¢
crosion of the levee and banks is severe, The water in the billi-
bong is highly turbid and polluted.
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Figure 2.4

Changes to the South Alligator wetlands as a result of saltuat,
L T
trusion, determined by contrasting 1950 and 1981 aerial Pl‘“'-‘-‘lhph; :

Recent tidal channels are shown as dashed lines. These channels b,
directed saltwater and tidal sediments into previously f,nmm;
environments. Billabongs which have been subsequently infilled, 4
colonised by salt tolerant species are shown by dark shading. 4 nuskyy
of small dams have been constructed by ANPWS and local residents ovy
the past 2 years in an attempt to halt intrusion into the billabogg-

swamp systems in the vicinity of the tidal head of the South Alligator
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Figure 2.5

The East Alligator wetlands, and location of particular a
coacern. kg







PLATE 2.19

The growth of tidal saltwater channels has caused widespread change on
the South Alligator plains. TIn the upper photograph, the channel in the
foreground has extended from the tidal head of the South Alligater into
Giina billabong and Red Lily swamp. The channel has alse been respon-
sible for saltwater flooding and the deposition of tidal sediments onto
the plain, and subsequent colonization by Sporobolus. The intrusion
into Red Lily swamp caused death of aquatic grasses and Nelaleuca, as
shown in the lower photograph. A small dam was constructed in 1979 at
the point where the tidal channel entered Giina billabong. The tidal
channel has become choked with tidal sediments and stabilised with
Sporobolus, and saltwater no longer influences this freshwater system.
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PLATE 2.20

Billabongs on the South Alligator have been heavily degraded. The upper
photograph shows Goose Camp billabeng and the lower photograph,
Leichhardt billabong. Ranks have been heavily eroded as a result of
concentration of buffalo activity in these areas, Erosion of soils from
around roots of trees, and bank subsidence has caused serious decline in

the quality of the fringing community. Water in the billabongs if
turbid and polluted,
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3. REHABILITATION

3.1 Geperal Considerations

In planning rchabilitation measures, there are a oumber of consider-
ations which will have an important influence on the Lype of measures
adopted, and the priority with which they are implemented. Importantly,
the type of land use, either current or proposed, and the degreee to
which degradation has advanced will have a major bearing.

3.1.1 Land use

Conservation. Currently, conservation reserves cover a significant
portion of the South and East Alligator wetlands (Kakadu National
Park), and small areas on the lower Mary and Adelaide plains. The
land within these reserves has been significantly degraded by
buffalo activity. It is the policy of both ANPWS and the CCNT that
buffalo are considered incompatible with the objectives of the
ceserves, and park management involves, or will iavolve removal of
buffalo from most of the above land.

Land eminently suited to conservation is situated on the mid-
Fioniss wetland, and over much of the Reynolds wetland. These
latter areas are significant because of their floral and faunal
diversity, their relatively good condition compared with the
northern wetlands, and the current lack of representation of such
ecosystems in reserves. Forster, (1977); and Bennell (1979), give
details on the bio-physical composition of those areas.

In essence, rehabilitation in conservation areas would be based on
exclusion, and natural regeneration due to the relatively long
timescale over which management objectives can be implemented.
Rehabilitation of severely degraded areas which would not be
expected to naturally regenerate would probably be undertaken using
native species in an attempt to approximate pre-buffalo conditions
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Production: With disease control restrictions, it js Likely thas
buffale will have to be managed relatively intensively, by fene; q
and possibly pasture improvement. This will also favour B0V} roa.

mental management. While it is not yet clear where such eqy,,

prises might be undertsken, it does appear that the Subecogyy
wetlands and adjacent upland terrain are most suited, Owing tg 1,
general extent of degraded terrain, particularly on the nume,.
wetlands, it is likely that degraded elements would be EnCompygy,)
in land used for buffalo farms. The need arises therefore |,

undertake early rehabilitation measures on degraded element: whicy
have productive capacity, such as open plains and fringing siopes
Further, it would be desirable to initially plan PrOpECty bouss.
aries to avoid the larger elements which are susceptible 1.
degradation, although it is likely that some billabong-suaz
systems would be incorporated inte farm units. It is suggested
that joint management with the Conservation Commission would pemit

such areas to be protected, and where necessary, rehabilitated,

Game management reserves for hunting and teurist usage: [ase

reserves would be an extensive operation with buffalo controlled
only by boundary fencing. Areas which have been mooted for this
type of operation are Marrarkai Seuth and/or Marrakai North, on tke
Adelaide plains.

It is reasonable to expect that degraded areas would be excluded
from such an operation to permit natural regeneration, in cosr
Junction with rehabilitation measures on severely degraded
elements. In the Marrakai area, numerous billabongs, and a major
proportien of the fringing terrain can be considered degraded. Tb

area also has widespread infestation of Nimosa pigra on alluviil
elements,

3.1.2 . Stage of degradation

It is self evideat that elements which have not been llﬁﬂlf‘““t.'
modified by feral buffalo will regenerate more rapidly and ¥
less input than elements which are severely degraded. Elements ©0*
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severely degraded will only require exclusion of buffalo to promote
regeneration to a pre-buffalo or to a productive condition,
Elements which have been heavily degraded are likely to require
active measures or at least a considerably greater length of time
for vegetative rehabilitation and stabilisation of the

surface.

soil

2.1.3 Current rehabilitation

The only curreat rehabilitation projects are on the South and East
Alligator and are being carried out by ANPWS, and alse by local
resident, Mr D. Lindner. Effort is being directed at the control
of saltwater intrusion on the South Alligator, in conjunction with
an investigation programme which aims to establish an understanding
of the processes which comprise saltwater intrustion. The program
for rehabilitation and investigation is yet to be formalised by
ANPWS, but they have adopted the policy that changes which have
resulted from saltwater intrusion are undesirable, and therefore
the necessity exists to implement control measures to protect
threatened freshwater eovironments.

3.2 Rehabilitation measures

Table 3.1 summarises the main aspects of the various forms of rehabili-

tation, in terms of the situations where they are applicable, what is
entailed in their implementation, costs (vhere available) and hew they
fit in with different land use objectives. The following section
elaborates on some of these points.

3.2.1 Exclusion

Exclusion is essentially the removal of buffalo from an area to
Promote natural regeneration, or to protect other rehabilitation
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measures. The precise effects of exclusion are pot easi]
dicted due to the absence of scientific documentation,
observations give a picture of what might be expected.

Y b
but gy

i On the Hary River Reserve and the Magela Plains, heavy bygg,,
catching over recent years has promoted marked Eegeneratiq, o
perennial grass cover on plains and lower f:insing slope

Grasses have extensively stabilised the pugged and wallows
soil surfaces on the plains, and the irregular eraded surfy,
of the lower slopes. Areas which have been subject to sevgr,
sheet erosion on upper slopes remain bare or SUPPOTL 3 cony
of weeds and annual herbs and forbs.

¥ It is reported (T. Petherick, pers comm.) that on the Finais
in 1976, very high buffalo numbers combined with a long dny
season caused heavy reduction of Brass cover on the plain
With subsequent natural mortality and heavy culling, natur
regeneration has been good. However, swamps and billaboagp
still exhibit the effects of heavy buffalo activity.

A set of five exclosures were censtructed by CSIRO in 1977 nt
Kapalga, on plains and fringing slopes. The exclosures
indicate a marked regeneration of perennial ground cover it
all sites, and development of a more friable soil surface

It appears then that exclusion is likley to have a significint
effect in promoting regeneration over large areas., Of comcer
Bovever is ithe timescals of regeneration for theoretically all
areas would eventuslly recover, but the period involved may well be
Unacceptable with respect to land use, or degradation may continst
until a pew point of stability is reached. In general, those aredd
“hich would not be expected to regenerate are those where there hif
been a substantial loss of vegetative stock from which regeneratict
could procede, whers there has been significant loss of top soils

and where nutrient status has been altered (for instance, in ared
of salt intrusion),
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Exclusion should be considered a high priority in those areas which
are currently subject to heavy buffale (and in most cases, cattle),
activity and due to their diversity of flora and fauna, have a high
value for conservation and to a lesser extent, recreation. A
number of these areas have been found during the course of this
survey:

; Melacca Creek Swamp - approximately 600 ha on the lower
Adelaide plains;

& Glasswater Swamp - 400 ha, and other associated billabong
systems on the Reynolds system; and

. Central Finniss wetlands - 8,000 ha including extensive swamp-
billabong system and numerous pockets of rainforest.

It is pessible that areas of similarly high value exist on the Hary
system, and it is recommended that they be identified by more
detailed survey.

3202 Controlled stocking

Controlled stocking involves the partial removal of stock from
areas vhich are not yet in a degraded condition, but where con-
tinued heavy stocking will lead to pasture degradation.

It is applicable only where production or game management are
considered as possible forms of land use.

From the survey of environmental damage, it appears that controlled
stocking could be a consideration on the Finniss - Reynolds - Daly
plains, and also areas on the lower Adelaide and Mary which have
not been substantially degraded. Insufficient details are avail-
able from this survey to delineate specific areas on the latter
wetlands, and a more detailed survey should be carried out to this
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The irregular surface created by pugging, wallows, and sheet erosion on
lower fringing slopes at Alligator Head has been stabilised by grasses
following heavy culling of buffalo from Mary River Reserve over the past

three years.

This exclosure on CSIRO Kapalgas shows marked natural regeneration of

Brass cover, and mellowing of the soil surface following its con-
Struction &4 years ago,
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end. A survey by Calder, Ford and Lemcke (1981) gives an assessment of
the distribution of Hymenachoe pastures on the Hary as a benchmark for
continued monitoring, and is of relevance in plannning controlled
stocking in that area.

3.2.3 Revegetation

Revegetation involves the establishment of a ground cover in
degraded situations where natural regeneration is net likely to
occur within a desired period, the latter being a function of the
proposed land use. Techniques are available for the establishment
of vegetation on almost any form of soil surface, but cost and
accessibility will be major limiting factors. A variety of tech-
niques have been applied previously in the Territory by the Land
Conservation Unit of the CCNT. They vary from range reseeding over
large scalded areas in the Centre, and sheet and gully erosion in
the Ord catchment, to intensive establishment of grass cover an
borrow pits and mine waste dumps. In the case of rehabilitation of
buffalo associated damage, revegetation would be applicable to:

fringing slopes with severe sheet erosion such as occurs on
the Harrakai south area, extensively on the Mary, and on the
South Alligator;

. extensively bared areas of coastal plains as occur on the
lower Mary, Carmor, Cairncurry and Coopers Creek;

: degraded billabongs which occur commonly on the Mary and South
Alligator wetlands; and

B extensive scald areas and degraded banks and levees associated
with Marrakai type plains in the Adelaide and Mary catchments.

It is important to keep in mind the need for exclusion of stock
from areas which are undergoing revegetation, until full stabil-
isation has been achieved. This would probably involve a period of
between three and five years.
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3.2.4 Structural Heasures

Structural measures are of concern primarily as 5 means of .
trolling saltwater intrusion. They may also be 4 coundm;;:
where it is necessary to control run-off, in conjunctigy vity
eevegetation of eroded fringing slopes.

Previous attempts at bank construction are detailed in Table 1
and it is apparent that they have met with very limited sy,
This can be attributed to:=

lack of stabilization of banks with grasses;

. lack of control of buffalo on banks, and to a lesser exteg,
vehicle access; and

2 a lack of understanding of wet season flow characteristics

In 1981, ANPWS in conjunction with CCNT constructed a number of
banks on tidal channels which were responsible for salt intrusis
into billabongs on the South Alligator and on the East Alligater,
taking into account the above points. If these structures are
successful, then further bank construction should be considered u
2 means of controlling salt imtrusion.

The areas affected by salt intrusion have been described in Chapter
2. Those which should be considered for early action are:

on the lower Mary, where the tidal channel of Sampan Creek bhas
brokes into Shady Camp billabong along a channel crested by
both buffalo activity and wet season usage by motor boats
The billabong represents the lower fFreshwater reaches of the
Hary, and is significant for both recreation and conservation

+ The lower freshwater section of the Finniss and the adjacest
billabong system is threatened by increasing frequency ¢
tidal flooding in the dry season. Local residents B3%
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attributed this directly to buffalo activities, which have
deepened the chanonel that links the tidal and freshwater
sections of the river. This section of river has high con-

servation and recreation values; and

! changes attributable to salt intrusion are also occurring on
the East Alligator, and the lower Reynolds, and preseat a
threat to the diverse ecological character of these areas.
This rate of change needs to be established by monitering, and
future action taken if necessary.

3.3 Further investigations

As previously stated, the environmental effects of heavy buffalo
activity are a complex set of interactions for which no empirical ia-
vestigations have been completed. There are however a number of ongoing
studies which should clarify some of the envirommental effects, and also
the effects of destocking (see Table 3.3). Unfortunately the results of
these studies will not be available for a number of years.

The survey on which this chapter is based was broad and the proposals
for control and rehabilitation are necessarily general. In order teo
provide more specific data with respect to implementing rehabilitation
measures, the direction of further investigation should be towards:

closer definition of the distribution of environmental damage,
particularly in areas which will be considered for buffalo farming,

and in areas which have 3 high conservation significance but are
being degraded; and

evaluation of techmiques for rehabilitation, including exclusion as
3 means of promoting natural regeneration; use of native species,

in particular, Hym hne, to rate extensively degraded
plains;

Use of native species in areas of conservation significance
such as billabong and swamp elements; use of structural measures
to control saltwater intrusion.
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4.1 Introduction

It has been previously shown that there has been extensive BOdificaryy,
of the wetland environments associated with heavy Activity of ey,
trolled feral buffalo. It must be an objective of any buffalg faraiy
enterprise to ensure that the land is maintained in 8O0 degryse

condition.

There are two essential components to achieving this objective; stockis
rates which do not exceed the carrying capacity of the land, and the

protection of areas susceptible to d gradation. M is coepli-
cated by the fact that there are likely to be requirements for
rehabilitation on some of the land which is considered for productios,
and this will need to be comsidered as a part of establishment coprs
This is particularly true for any development on the Hary Plains, sad
for parts of the Adelaide Plains.

4.2 Considerations

Adoption of stocking levels which do not cause decline in pastuse
condition is a Ffundamental requirement for maintenance of pasturt
condition. There is a lack of documentation on this subject, but it
should be possible for research workers in the field of buffale pre
duction to generally define rates for different levels of improvement o
4 variety of land types. There will be a strong need to monitor pasturt

condition owing to the tentative nature of stocking levels determined i
this way.

Flexibility {a the application of stocking rates will peeed to B
observed. There is significant year to year variation in climate 3od
bydrologic regimes which wil] strongly influence pasture condition A%
composition and hence carrying capacity, particularly on wetlands
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Also, buffalo tend to concentrate on certain elements within the land-
scape, even though overall density in an area might be relatively low.
Assessment of stocking rates is based on the more extensive slements at
the expense of these smaller yet often highly significant elements.

Definition and protection of those areas susceptible to degradation will
be necessary. In essence it is those areas which are subject to concen-
trated activity which will be most susceptible to degradation, and in
general it is such elements which are also significant for comservation
and/or recreation (for instance, billabongs, river channels and levees,
springlines, rainforest pockets). It is important that such areas are
identified prior to development, and decisions made as to whether
protection from buffalo is warranted. The possibility of joint manage-
ment of such areas with the Conservation Commission should be
investigated.

While damage may be caused, or at least be initiated by heavy grazing at
any time of the year, the susceptibility to damage wvaries on most

elements ling on the , and associated hydrological con-

ditions. Most importantly, in the case of wetland elements, suscepti-
bility to damage is far greater during periods of flooding and water-
logging. In such conditions, the soil is more readily compacted and
ground cover destroyed by trampling. Soil material is also thrown into
suspension from where it is likely to be lost in floodwaters. Grasses
are easily removed, roots and all, by grazing. Certain species,
Hymenachne in particular, may stop growing if grazed off below water
level (Calder, 1981). Controlled grazing should therefore aim to move
stock from areas over the periods they are susceptible to degradation.
Calder (1981) has proposed a system of rotational grazing based on
utilisation of native and improved pastures to achieve the latter
objective.

With pasture improvement on upland terrain likely to be a significant
comp in develop of buffalo farms, there will be a need to adopt

simple measures to ensure conservation of the soil resources. In
essence, clearing should not be done on large areas but rather in wide

-




strips (say 150-200 m, depending on slope gradient) along the .,
with uncleared strips serving to control any accelerated funpg
cleared areas. Assuming that pasture establishment op ATE35 clegyy,
year one is successful, remaining areas could be cleared

ey
f fra
13 )
following year. Specific advice pertaining to each clearing 9perati,
should be obtained from Soil Conservation Officers of the CCNT.

The foregoing points to the need for a knowledge of land Fesources
which to base farm site selection and planning. This could be achjey
by a land unit survey along the lines of those carried out by Ly
Conservation Unit of CCNT. Land unit surveys map describe the g,
landforms and vegetation in an area, determined from aerial photogy
interpretation combined with field sampling. It would be possible 1.
also map land degradation associated with previous buffalo grazing, u
areas which have conservation and recreation significance. A survey of
this nature covering the Adelaide plains or the Hary plains could &
completed at a semi-detailed scale within a year. Following selectis
of development areas a further detailed survey would then provide §
sound base for farm planning. It would ensble:

an accurate assessment of carrying capacity;
planning of any necessary rehabilitation measures;
selection of areas for Pasture improvement;
planning of stock movements when plains are flooded;

s location and protection of terrain elements susceptible
to d:gudumn; and

rational design of paddocks.
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(ii)

5. RECOMMENDATIONS

Immediate measures should be directed at those landscape
elements which have high wvalue for conservation and/or
recreation, which are currently being modified by feral
buffalo but which are not yet severely degraded. A number of
such areas were identified by this survey and for which
eradication of stock and continued control by fencing and/or
shooting is recommended. They are:

. Helacca Creek swamp on the lower Adelaide plains;
. the mid Finniss wetlands; and

- swamp-billabong systems on the Reynolds, of which Glass-
water swamp is the most significant.

A further detailed survey should be carried out to locate
areas of similar significapce on the Mary system for vhich
sufficiently detailed information was not available. This
could be incorporated in the survey work suggested in (vi) in
this section.

Saltwater intrusion preseats a major threat to all wetlands in
the survey area. Extensive changes have already occurred on
the Alligator Rivers and Mary River Plains, and smaller
changes are apparent on all other wetlands. While the
relative roles of buffalo and patural dynamics of the wetlands
as causative agents, are not known, action is necessary to
monitor the changes on all wetlands, and particularly wetlands
as yet not extensively modified (i.e. Fioniss and Reynolds).
Control measures could be implemented if changes were con-
sidered undesirable. Satellite imagery would probably be
suitable for this purpose.




(iii)

(iv)

(v)

Structural measures to exclude saltwater from

13;5,‘._1
systems are currently needed:-

< at Shady Camp on the lower Mary River; and
$ on the lower freshwater section of the Finnisg River

Detailed site investigations will be necessary o g
structures. Other areas not defined by this survey my |,

be considered for action.

Exclusion of uncontrolled stock, as appears likely over Large

areas with implementation of BTB control Program, cug b,
expected to promote natural regeoeration over a laege peg-
portion of the wetlands previously modified by uncontrollel
grazing by buffalo. The rate of regeneration, and the likely |
land use in an area (say, production vs conservation) wil|
determine the need for further cehabilitation work, Due b
the absence of relevant information it is not possible ts
predict the likely vegetative response to buffalo eradicstis

It is recommended that in areas where eradication is under-
taken, the vegetative response be monitored, and the need {o
further rehabilitation works so assessed.

In those areas where buffalo farming is to procede, there will

be a need to return degraded elements to productive capacity
at an early stage. This is particularly relevant on the Hirf
and Adelaide wetlands where extensive tracts of plain as
fringing slopes, which will be essential elements in 3 famisi
enterprise, are currently degraded and mot likely to naturalls
fégemerate in the short term. It is important to identifi
such degraded areas and initiste rehabilitation measures ¥
5000 as possible,

The use of native species for regeneration should b
evaluated. Attention should be directed to:

B4




the re blish of Hym h
degraded plains. This
ion or p

on  extensively
has relevance to land used for
tion; and

re-establishment  of  diverse billabong and  levee
communities which have been severely degraded on the
northern wetlands,

'(ﬂ] Land resouce surveys should be carried out over areas where
buffalo farming is a possibility. Such surveys would serve as
a physical data base on which to evaluate suitability of
different areas for farming, and on which to plan individual
property development.
Such surveys would map and describe:

= land characteristics including  slope, drainage,
vegetation types and soil types for each terraio element;

. existing degradation;
< elements susceptible to degradaticn; and
. areas suited to conservation or recreation.

They would also facilitate planning of fence layout, stocking
levels, pasture improvement, and rehabilitation.
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GLOSSARY
ANFWS :

CCNT

Buffalo damage: -

APPENDIX T

Australian National Parks and Wildlife Service.

Conservation Commission of the Northern Territory.

Fad : buffalo tracks which are formed by consistent use g
the same route to and from poiats of ACTLIVILY. They iy
incised into the ground surface and may therefore concessy,
runoff or floodwaters, promoting gully development,

Swim channel : pads which have been enlarged by wet seusm
usage, when the ground is covered by deep floodwaters. Toy
are characteristic mainly of backplain elements which hun
lower elevation than both adjacent plains and wpland teersss
and generally connect these latter elements.

Pugging : wvery uneven and compacted soil surface created by
wet season activity oo clay soils.

Wallows : depressions in the ground formed by buffalo, whic
when wet are used for cooling off.

Soil types: -

Uniform cracking clays : soils characterised by a hig
content of clay throughout the profile. They crack oo
drying out after wet season flooding, and are stromly
coherent.

Humic gleys : soils which have a dark organic surface
borizon of sandy or loamy texture, grading into a lighte
coloured subsoil of similar texture. This sharply overlies !
mottled, often gravelly clay material at depths of between ¥
and 100 cm.

Solodic and Soloth Soils : soils in which there is 3 b
contrast between the texture, and often the colour of U
surface soil and subsoil, The sucface is a sandy or loi
texture, light in colour and low in orgenic matter. It B4
low stability when wet. The subsoil is a dense clay "““c:
has slightly stronger colouring than the surface soil 3a }
ususlly mottled,
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P of Primary P has as ils object-
e the eradication ol both tuberculosis and bruceliasls
from thee Northarmn Tarrlory by 1992

Thes Agnote cuthnes the D.P.P. policies for achieving this
objecive

BRUCELLOSIS

The following plan will apply 1o the whola of the Mohem

Tarritory

(A} On 18t January 1884 all proparties should have
reached a brucelioss prevalence of 0.1% or lower
Any property, or part property. that has a brucaliogs
mcidence in its hord above 01%, of has no
Approved Program at this date, will be compulsonly
destocked over the following two years. This de
siocking will be carried out untl the brucaliosis
prevalence on that property m 0 1% of lower.

(B) By 1st January 1987 all properies in the Norhem
Tarnitary should have tolally eradicated bruceiiosis
Any propery, or pan propery, from which the

disease has not been 1o1ally eradicated by then wal

be I ¥ over the g three
VOArE

(€) Crown lands and parks will be destocked as
hecessary, so that they foliow the imetable oullined
N (A} and (B) above

TUBERCULOSIS

As Busirated on the map, the Norhern Tormtory 15 divided
Mo two zones. Each of hese zones has its own plan
|41 The Tuberculosis Zones

The Southem Tubwreulosis Zone is that pan of the
Northem Territory that lies south of & line runming
below the fohowing stations —

Auvergne, Bullta, Fitzroy, Delamers, Birrimba,
Sunday Creek, Kalals, Hodgson Downs, St Vid:
geon, Bing Bong, Booroloola Commeon, Spring
Croek, Robinson River, Pungalina and Seven Emu
The Nonhermn Tuberculosis Zone s that part of the
Northarn Temitory that lies norh of the line
described above

Southern Tuberculosis Zone Plan
By s January 1984 all properties in the Southem
Tuberculosis Zone shauld have reached & tubar-
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ERADICATION POLICY FORBTB IN
THE NORTHERN TERRITORY

by G. Calley, Senior Veterinary Officer, Darwin

Culosis incidence of 0.1% or kawer Any propey
pan propady. with an incidence of mos
of no Approved Program by then. wi
Pulsonly destocked over the tollowing
This destoc
culbosia incidens
By 18t January 1537 all prope
Tuberculosis Zone should ha
tubaCulo Any propany. of par |
nol tolally eradicated tubercul
compulsorily desiocked o
years

ety
by then wi
Ioliowing 1n

(C)  Northern Tuberculosis Zone Plan

By 1st January 1988 pHartias i
Tubere is Zone have r
Culosis incigence of 0.1 Of Wrapr
part propary, with an incsdence above 0 1
no Approved Program by then, wi
deslocked over the kollowiny

O iower
By 181 Januiry 1989 all properties in the
Tuberculosss Zone shoukd h
lubirrculosis. A
has not
b compulsor
years

(D) Crown Lands
Crown lands and patks will be de:
necessary, 5o thal they loliow tne imatas
Tubsrculosis Zones

DESTOCKING
I a property lals
CONod, then compulsary desio
Desiocking will be carmed oul by a combenalion of the
lollgwing
fa) Ownet or government initiated sale to
abaliors

genas on o

meel hese

(b} Pet mest op

fc) Finally by an orgarvsed sf !
For any anquires that you have conceming BTH contact
Hficer, or Graham Calley n

your Distnct Veternary
Darwn (phona D83-807321)
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CONCLUSIONS AND RESOLUTIONS

A buffalo industry of substantial economic value has
existed in the Northern Territory for many years.

That all presently involved with the buffalo industry
together with positive action by the Government, as a
matter of urgency, actively foster the development of a
controlled, domesticated, viable, disease free and
environmentally sound, long term N,T, buffalo industry,
utilising to the maximum advantage, the existing feral
buffalo herds.

The prime responsibility for future development of the
buffalo industry lies with the industry itself within the
legislative framework to be laid down by the government.
The industry should aim to establish production systems
that will be ecologically stable in the long term.

That the Feral Animals Report on location of the industry
be not implemented, and a controlled disease free buffalo
industry be allowed to develop anywhere in the Northern
Territory.

That the present land use systems, tenure, and size, be
examined as a matter of urgency with a view to optimum land
use, making land available to more producers in suitable
property size and locality for a viable long term buffalo
industry.

Introduce legislation to give pastoral leaseholders greater
control over trespassers, and to ensure the success of disease
control programmes and to prevent wilful environmental damage.

. That this symposium draws the urgent attention of the Federal

and Northern Territory Governments to the fact that the
proposed Stage 2 of Kakadu National Park includes some of the
best animal production land in the Top End.

That the government takes immediate action to compulsorily
but equitably aquire adequate pastoral land suitable for
ﬂevelopment as intensive buffalo domestication projects, and
distributes this land to experienced and eligible applicants.

+ That the Kakadu National Park be adeguately fenced as a matter

of extreme urgency to prevent migration of buffalo from adjacent
Pastoral properties into the Park.
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that the Kakadu National Park managers and owners liase with
: puffalo owners and contractors for a thorough utilisation of
puffalo in an equitable way with adjacent pastoral leases,

g. Diseases.
By

|. That the Federal and Northern Territory governments continue ta
promote the eradication of B/TB as a part of the National BTB
gradication Campaign, by the implementation of relevant
legislation, the provision of testing services, expansion of
the BTB Comp ation sch to include compensation at
slaughter, provision of infrastructural support(finance
availability), production research and extension, market
promotion, taxation, etc, which directly promotes property
development and controlled, domesticated, disease free buffalo
production.

2. where feral buffalo have to be removed from areas, and also in
areas where prescribed diseases occur, eradication be done by
puffalo contractors, and these areas to be contracted for an
extended period of time to obtain complete eradication.

F. Buffalo Research and Extension Programme and Future Development.

1. That adequate resources be made available from the Northern
Territory Government and other sources, to ensure a continuing
buffalo development programme which includes;

.regular buffalo surveys,

.the provision of experienced buffalo husbandry extension
officers who are available for on-property expert advice.
.financial support and encouragement of a private
enterprise commercial on-property development using a
1,000 breeder herd with an improved production system.
.financial support and encouragement of the development of
small buffalo private enterprise development projects
using a 200 head breeder herd over a variety of land
management systems.

.improved buffalo production techniques including fencing,
breeding, nutrition, selection,pasture development.

.a planned programme of importing buffalo or semen, with
a view to the establishment of a buffalo breeding centre.
.controlling, with the ultimate aim of eliminating,
diseases in buffalo

G.Finance,
—-rance.

l. That the Northern Territory Government make specific luau§ and/
or grants for the development of a controlled buffalo herd fo
the following;

a) a programme for long term loans (25 years) at
concessional interest rates and/or with a moratorium
on capital payments for seven (7) years for approved
type fencina, yards, and pasture development.

a second programme for short/medium term loans to
assist management for herd build up.
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A. Other.

————

1. That some_of the farms proposed for the Adelaide River and the
Douglas River areas include farming buffalo. Buffalo have been
very viable economically for many years-nothing has done so
well in the area.

2. That Australia contributes internationally to the study of the
water buffalo, (not in the feral state) by establishing a
small research institute

1. Feral Animals Committee.

That the industry supports the following proposals;

Accepts an invitation to the buffalo industry to be
represented on the Committee.

Put forward programmes to government on buffalo industry
development and research, including domestication. '
Sponsor a Landsat imagery and mapping project to help
asscss and monitor environmental changes.

Continue to press for compensation for BTB carcases
condemned at abattoirs.

Continue buffalo population survey work.

Step up rehabilitation work in degraded areas.

End,
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(i)
PREFACE

since its introduction to Australia about 150 years ago, the
asian water buffalo has become so much a part of the Northern
Territory's "Top End" that it 1s often used as a symbol of the
area. As well as being a tourist drawcard, the buffalo has for a
100 years been a substantial generator of income in the form of
meat, hides and breeding stock for export. In 1980/81 the value
of animals exported and meat processed for human consumption was
approximately $7m; future market prospects for meat and live
animals are good.

Although efforts have been made to re-domesticate feral buffaloes
from time to time, it was in the early 1960s that serious
attempts were begun to farm them on a commercial scale. Since
that time there has been a considerable build-up of knowledge on
the domestication, productivity and management of the buffalo in
Australia, both from commercial experience and research projects.
Included in these projects has been a 1l0-year assessment of
buffalo production levels, carried out by the author at Coastal
Plains Research Station (C.P.R.S.) near Darwin.

In this Technical Bulletin the C.P.R.S. work 1s summarised and
other available Australian information relevant to buffalo
productivity and management is reviewed. In doing this, it has
often been necessary to make comparisons with cattle and to refer
to research carried out on buffaloes in other countries.

g
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INTRODUCTION

1.1 BISTORY OF INTRODUCTION AND UTILISATION

The Australian buffalo (Bubalus bubalis), which is of the
swamp type, was introduced to the Northern Territory between
1826 and 1843 from eastern islande in the Indonesian
archipelago (Letts 1962). These animals were intended as
rations for the early settlements along the northern coast.
However some escaped, or were released, and formed the basis
of the present feral herds.

Feral buffaloes are now distributed over a wide area of the
Northern Territory, but their main area of concentration
lies between the Daly and East Alligator Rivers (Figure 1).
Their ?referreq habitats are the seasonally flooded plains
and adjacent higher wooded land along the northerly-flowing
rivers (Tulloch 1977a). The climate in this area is under
monsoonal influence. Approximately 90% of the annual average
rainfall of 1 000 - 1 600 mm falls in the months October to
March. Mean monthly temperatures range from a low in July
of 25.1°C and 21.8°C in Darwin and Katherine respectively to
a high in December of 29.6°C and 30.5°C respectively, The
1;:16?13:9;.218 area have been described in detail by Story et
al. :

Utilisation of the feral buffaloes commenced in the 1B880s
with shooting for hides. This trade ceased in the mid
1950s. Between 1958 and 1962 there was a short-lived trade
in live export of slaughter buffaloes to Hong Kong. In 1959
slaughter for pet meat commenced, while in 1960 slaughter of
buffaloes for human consumption began (Rideout 1977). Table
1 shows the numbers and value of buffaloes slaughtered for
human consumption in recent years.

TABLE 1:- Numbers and Value of Buffaloes Slaughtered at
Northern Territory Abattoirs 1974/75 - 1980/81

Year Number of Head Estimated Value (8)
1974/75 15 392 593 216
1975/76 11 874 1 025 000
1976/77 22 037 1 377 300
1977/78 26 339 3 B24 674
1978/79 16 446 2 895 748
1979/80 25 508 5 613 676
1980/81 43 953 6 852 000

Source: Anon 1981; Anon 1982

The primary markets for this meat have been the southern states
of Australia, South-East Asia and Western Europe. In recent
years over three guarters of production has been exported.
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The trade in live export of buffaloes for slaughte
breeding, or draft is growing. In the three yeaqrs EB
1980/81 an annual average of approximately 1 000 head were
exported live (Anon. 1981). Since 1974, 1 500 buffalo
breeders have been exported to countries in Asia, South
America and West Africa (George 1981). 3

1.2 PRESENT INDUSTRY SITUATION

Recent surveys have estimated that the total population i
the main buffalo area is about 250 000 (Graham per.pal. 1932]‘?
Virtually all these animals are feral. Utilisation of them
for slaughter or domestication follows mustering with
vehicles or helicopters.

Conservation areas form a significant proportion of the land
in the main area of buffalo concentraticn. Most of the
remainder of the area is held under leasehold or freehold
tenure, in about 20 parcels of land, 500 = 3 500 km2 in
size. Development is minimal for any type of controlled
livestock production on the majority of these properties.

Earlier attempts at domestication (Letts 1977; Tulloch 13B1)
have not been followed through for mainly economic reasons.
There has been little incentive for control programs when
similar returns could be gained from buffaloes caught from
the wild (Ford 1977).

More recently, pressure for control of the buffalo
population has been increasing due to the need for
tuberculosis control and environmental conservation. The
Australian national program of tuberculosis eradication,
which has already made significant progress in southern
states, is jeopardised by the widespread prevalence of this
disease in feral buffalces in the north. The alternatives
facing the feral herds are therefore domestication with
appropriate testing, or elimination.

The favourable market prospects for buffalces and their
products should also provide an added incentive for improved
buffalo husbandry. Good export markets for meat exist.
There is also significant overseas demand for Rustralian
buffaloes as breeding or draft animals, due to absence of
the important diseases affecting buffaloes in other
countries.

The current state of the buffalo industry in the Northern
Territory has come under close scrutiny recently in an
enquiry into feral animals in the Northern Territory (Letts
et al. 1979), in a symposium on the Northern Territory
buffalo industry (Best 1981) and in a survey of landholder's
attitudes to the buffalo industry (Lemcke 1981).




1.3

BUFFALO RESEARCH IN AUSTRALIA

Early work included surveys and monitoring of disease
and susceptibility investigations (Letts 1964;

Statyg

1977), and efforts at domestication (Letts psy7) """

behaviour and population dynamics of feral buffaloes u?;e
studied in some depth between 1958 and 1974 (Tulloch 1979;_!
this work is currently being extended by C.S.I.R.0. Divisiy.
of Wildlife Research (Ridpath 1981). ]

Since the early 1970s the productivity of buffaloes ry,
under controlled conditions has been studied in more detay],
Areas studied have included nutritional angd climatie
physiology, behaviour, mortality, longevity, reproductive
ability, weight and condition change under Various
conditions, carcass and meat characteristics, and husbandry
methods. Pioneering work in these areas was carried out by
officers of what was then known as the Animal Industry and
Agriculture Branch of the Australian Government Department
of the Northern Territory. Since the Territory achieved
self-government in 1978 the studies have been taken up by
the Animal Production Section and other sections of the N.T.
Department of Primary Production. Other major inputs have
been from the Universities of Sydney, OQueensland and New
England, and C.5.1.R.0. Division of Food Research.

This Technical Bulletin deals mainly with work carried out
by the author on a herd of domesticated buffaloes at Cosstal
Plains Research Station (C.P.R.S,), near Darwin. For this
reason the background to the herd is described in some
detail.

THE C.P.R.5. BUFFALO HERD

Background

During the late 1960s and early 1970s there was a renewal of
joterest in controlled buffalo raising. At that time 2
decision was made to gather some baseline data on the
productivity of domesticated buffaloes in their adopted
h:h;";at' Consequently a herd was assembled at the research
station.

The animals were run on native pastures to simulate the
nutritional conditions to which the feral herds appeared to
be well adapted and under which many domesticated herds
would probably be run in the future. A cattle herd was run
With the buffaloes as a yardstick against which buffalo
productivity could be measured, Brahman x Shorthorn
crossbred cattle were used since they are adapted to the
area and are utilised there commercially.

The Station

C.P.R.S. is situated at 12°33's, 131°25'E, on the Meh;?e
River, approximately 50 km inland from Darwin (Fig. 1):
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over 90% of the average annual rainfall of 1 400

station falls in the months October to March, m;iva;nqth:
period of useful pasture growth of some 26 weeks. Mean
maximum temperatures range from 31°C in July to 35.5°C in
October - November, while mean minimums range from 15°C in
July to 24°C in November - February. The station is
representative of the subcoastal plains and adjacent land
;y;;g;s, which are the favoured habitat of the feral
uffalo.

The Animals

Measurements were taken from 1970 to 1978 on a group
originally consisting of 33 buffalo cows, with 30 cattle
cows (approximately 3/4 Brahman 1/4 Shorthorn) as controls.
In order to obtain a cross section of the feral population,
the buffaloes were taken from feral herds in five locations
in the coastal Northern Territory. The cattle were two
years old and the buffaloes were estimated to be three years
old on entry to the herd. Palpation of the reproductive
tract indicated that all the cattle and most of the
buffaloes had not previously calved.

Two buffalo bulls and two 3/4 Brahman 1/4 Shorthorn bulls
were run with the herd continuously so that calving was
possible year round. Bulls were replaced after 12 - 24
months. Except for weaning age, both species were managed
similarly; the buffaloes had access to the same areas as the
cattle at all times. Supplementary feed was offered in dry
seasons when survival of the animals was considered at risk.
The only disease or parasite control required was routine
testing to maintain freedom from bovine tuberculosis.

Pastures

During the dry seasons the group grazed the riverine plains
which support mainly native grasses, with sedges and reeds,
and a small amount of para grass (Brachiaria mutica), at a
stocking rate of approximately 6 ha/adult eguivalent. The
floodplain species are of generally poor guality with crude
protein levels declining to 2-3% at the end of the dry
season.

During the wet season flooding of the plains, the herd was
moved to higher land where the main pasture species are
annual native grasses and legumes, with some naturalised
Townsville stylo (Stylosanthes humilis). There the stocking
rate was approximately 2 ha/adult equivalent. Wallows were
available during the wet season, but were not always
available during the dry. Adequate shade was available.




Measurements

The animals were weighed at approximately 6 week interva)
and subjectively scored for body condition, on the I:;aa;ls‘l :
the amount of fleshing over the ribs and backline, of
scale from 2 to 9.

Pregnancy diagnosis and ageing of the foetus by recta]
palpation was carried out at 12 week intervals, allowip
determination of the time of later foetal losses. Dates o?
calving were noted, but the extensive nature gf herd
management precluded the recording of birth weights. catile
calves were weaned at an average age of 192 days and buffal,
calves at 276 days. This later weaning age of buffale
calves was due to some problems that were initially
experienced with earlier weaning. It became apparent that
later weaning had little adverse effect on fertility of the
buffalo cows. Records were kept of cow and calf mortality,

In this way assessment could be made of adult weight and
condition changes, pre-weaning and post-weaning growth rates
of calves, cow and calf mortality, seasonality of conception
and calving, frequency of calving, age and weight at first
calving, and of management reguirements.




PRODVCTINITY

2.1 ENVIRONMENTAL ADAFTATICN

Nutrition

Various differences in nputritional physiolo have been
su%geated as reasons for the apparent abxntym;f the water
buffalo to utilise poor quality roughages better than cattle
for survival, maintenance of condition, or production.
These include differences in rumen function, numbers and
proportions of rumen micro-organisms, wvolatile fatty acid
concentrations and proportions, and digestibilities of
various fractions. However more often than not definite
conclusions cannot be made from the experiments carried out
(Chalmers 1974; Ford 1978).

some definitive work on nutritional physiclogy has been
carried out in Australia. Siebert and MacFarlane (1969)
recorded higher water turn over rates in buffaloes than in
Bos indicus and Bos taurus cattle breeds. Similarly Moran
(1978) concluded that buffaloes were less efficient
utilisers of water than Shorthorn, Brahman, or Bali
(banteng) cattle due to higher intakes of water per unit dry
matter intake, higher urine outputs and lower percentage
kidney reabsorption of filtered water.

Moran et al. (1979) found that, after correction for
differences in live weight and feed intake, there were no
significant differences between buffaloes and Brahman x
shorthorn cattle in voluntary feed intake, faecal excretion
of organic matter and cellulose, urinary or faecal excretion
of nitrogen, phosphorus and energy., or apparent
digestibility of organic matter, cellulose, energy, nitrogen
and phosphorus. The concentrations of ammonia and volatile
fatty acids in the rumens of the two species vere similar,
but the Brahmans had a higher proportion of butyric and a
lower proportion of propionic acid than the buffaloes.

In a comparison of the nitrogen metabolism of buffaloes with
Brahman Cross, Bali and Shorthorn steers, Norton et al.
(1979) found that the buffaloces had higher plasma urea
levels and a greater irreversible urea loss than the other
species, perhaps due to heat stress. However similar diet
digestibilities and nitrogen balances indicate that these
differences in urea synthesis and degradation did not
constitute a significant nitrogen conservation mechanism in
any one particular species. Likewise, Moran et al. (1979)
concluded that there are few differences between cattle
species, and between cattle and buffaloes, in their ability
to digest and utilise a low quality roughage when
comparisons are made between animals of similar live weight
and feed intake. Differences under field conditions are
thought to be more likely related to other factors such as
diet selectivity, length of grazing period, or tolerance to
parasites.



Feeding trials with a limited number (2) of buffal
sugqesged that their fasting metabolism and feeq intake ::a
be less than both temperate and Lropically adapteq cattl.
breeds such as the Brahman (Vercoe and Frisch 1977),

If this is so, then the potential growth of buffalces Would
be less than cattle when intake is not limiteq by stresgs.
However when nutritional, climatic, or disease stressorg
restrict intake, buffaloes would require a gpajje,
proportion of that intake for muintenance_t&;an Cattle, thyg
making their use of pasture more efficient and thejr
survival easier under these conditions.

Grazing behaviour

There are significant differences in grazing behavioyy
between buffaloes and cattle which may be at least partly
responsible for some of the observed differences in
performance of the two genera. Buffaloes are able to graze
in much wetter conditions than cattle. They may become
completely submerged while grazing on underwater Plants. 1In
this way they can utilise the flooded plains and swanmps,
while cattle tend to remain on higher ground. Buffalces
also have different grazing preferences and will eat fibrous
material normally rejected by cattle, such as the Prickly
leaves of Pandanus Sp. Buffaloes in central Queensland ate
brigalow, mulga and sandalwood when little grass was
available (Fridley 1972).

Climate

There is good evidence from other countries to indicate that
water buffaloes are more easily heat stressed than some
breeds of cattle, especially when they are exposed to direct
solar radiation (Mason 1974), In Australian work, Moran
(1978) concluded that buffaloes were less heat tolerant in
both stationary and exercise trials than Shorthorn, Brahman
X Shorthorn, or Bali cattle. The buffaloes appeared to be
least capable of increasing their cutaneous evaporation when
under heat stress, These characteristics could be related
to their dark pigmenteq skin, their sparse reflective hair

of sweat glands PEr unit area of skin is only about one
third that in cattle (Hafez, Badreldin and Shafei 1955).

In  the Northern Territory, severe hyperthermia has
frequently ocecurred during the catching process when
buffaloes have been run for long distances (particularly
with helicopter mustering), or when they have been handled
during the hottest times of the day.
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When water is available, buffaloes will form a wallow if o

does not ulready_exist. Feral buffaloes have developgﬁ
patterns of behaviour whereby they wallow in the hottest
parts of the day and graze during the cooler mornings and
evenings (Tulloch 1967). Domesticated buffaloes exhibit
similar behaviour. Although buffaloes prefer a wallow to
shade as a means of thermal regulation, they seek shade if
water for wallowing is not available and adopt daily
atterns of grazing behaviour similar to cattle, spending

1:::} time grazing than animals able to wallow (Tulloch

shade and wallows were found to have similar effects on
thermal rcgula_tmn.l as measured by rectal temperatures
(Tulloch and Litchfield 1981). Differences in productivity
due to shade versus wallows have not been investigated,

Wallowing, and the coating of mud thus afforded, appears to

have a secondary effect in reducing numbers of
ectoparasites.

Diseases and parasites

The water buffalo in the Northern Territory is free of many
of the important diseases that affect buffaloes in other
countries, e.g. foot and mouth disease, rinderpest, rabies,
haemorrhagic septicaemia, brucellosis, vibriosis, anthrax,
gg?g?'s disease, theileriosis and Jembrana disease (Thomson

Although no clinical disease has been seen, serological
surveys have shown that many buffaloes have positive titres
to various serotypes of leptospirosis and bluetongue, and to
ephemeral fever and infectious bovine rhinotracheitis. The
disease of most economic significance at present, due to
national eradication programs, is bovine tuberculosis. The
incidence in feral herds averages about 3% (Carpenter 1981).

Northern Territory buffaloes are also free from some of the
parasitic diseases of economic importance in other buffalo
raising areas, e.g. Surra, fascioliasis, and Toxocara
vitulorum. Several other species of roundworms and
tapeworms are present, but buffaloes grazing under extensive
conditions do not suffer any noticeable effects (Bainbridge
1977). The localised dunging habits of buffaloes (Tulloch
1978) may make transmission of helminths more difficult.
Anaplasma and Babesia are also present in N.T. buffaloes,
but elinical disease is not evident.

The buffalo fly (Haematobia exigua) is often present in
large numbers and, whilst appearing to be a source of
annoyance to buffaloes, probably does not significantly
affect production. Lice (Haematopinus tuberculatus) are




sometimes present in large numbers on animals
condition. The cattle tick (Boophilus microplus) o
only very small numbers on buffaloes in the fiaig
animals artificially exposed in the confines of g 5 4
significant tick numbers (Bainbridge 1977).

in poor
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With the exception of tuberculosis, diseases anpg Parasite;
do not appear to be a serious cause of Productive o
economic loss in the feral buffaloes of the Norther
Territory. However, with the intensification of nanageners
resulting from domestication, parasitic problems

, ma
increase. ¥

ADULT WEIGHT AND BODY CONDITION

Weight

Mature or adult weight bears an important relationship wity
potential growth rate and breeding cow feed maintenance
requirements. However mature weight data on Australiap
buffaloes is scarce, since few animals of known age have
been weighed through to maturity.

Estimates of live weight from abattoir yields of bone-out
meat (currently averaging approximately 100 kg/head from
feral buffaloes) do not give a good estimate of mature
weight since slaughterings have comprised animals of all
ages and sexes. However boneless meat yields of up to
350 kg have been obtained from individual buffaloes,
indicating that live weights of over 1 000 kg are sometimes
reached. Two buffalo castrates held at Berrimah Research
Farm until 10 - 12 years of age reached weights of
over 1 000 kg (D.G. Tulloch, pers. comm., 1981).

Abattoir yields and other observations indicate that feral
buffaloes vary considerably in weight-for-age from area to
area. Although some of these differences have been
attributed to a long history of harvesting the largest
animals in certain areas, the relative contribution of
genetics and nutrition to this effect has not been measured.

In the C.P.R.S. breeding herd the body weights of the
Brahman x Shorthorn and buffalo cows stabilised at about 1
years and 8 - 9 years of age at weights of 356 kg and 459 kg
respectively. These weights are means of 6-weekiy weighings
over a four year period, so they include effects of seasons
and various stages of lactation and pregnancy. The cattle
on average lost a greater proportion of their weight in the
dry season than did the buffaloes.

It should be remembered that these cows had access to mainly
native pastures, of relatively poor quality, all their
lives. Weights on better pasture would be greater.
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The 100 kg weight difference in adult breed i
implies a greater feed maintenance requirene:]t:. ;;192;:
buffaloes. However there is some evidence that buffaloes
may have a lower fasting metabolism and thus a lower
maintenance energy requirement per unit live weight than
Brahman x Shorthorn crossbred cattle (Vercoe and Frisch
1977). The greater weight of the buffalo breeding cow may
therefore not necessarily mean a proportionally larger feed
requirement for maintenance.

Body Condition

The ability of the buffalo to hold condition better than
cattle on poor quality roughage diets has fregquently been
remarked upon, both in Australia (Tulloch 1968) and other
countries (Cockrill 1974b). In the C.P.R.S. breeding herd,
the average body condition score at all recordings between
1971 and 1976 was 7.4 for buffaloes (996 recordings) and 6.3
for cattle (888 recordings). The condition of both species
showed a similar response to season of year as did live
weight, i.e. depressed in the dry season months. However
the cattle suffered a greater average seasonal reduction in
condition than the buffaloes.

2.3 ADULT MORTALITY AND LONGEVITY

Mortality

Mortality rates in the C.P.R.S. breeding herd reflected the
proportionally greater seasonal variations in live weight,
and particularly in body condition, of the cattle compared
with the buffaloes. Poor dry season pasture quality,
exacerbated by occasional dry season calving and lactation,
was responsible for the deaths of almost one half of the
cattle herd in the 1970-78 period (Table 2). None of the
buffalo breeder deaths were due to poor nutrition during the
dry season, despite the fact that most buffalo lactations
occurred then.

Buffalo deaths which do occur in the feral herds are mainly
due to lack of available pasture caused by uncontrolled
stocking rates, prolonged dry seasons or fires (Tulloch
1974). However the relatively large numbers of buffaloes
and the few cattle in the poor guality native pasture areas
of the coastal Northern Territory are largely a reflection
of the better survival ability of the buffalo under these
conditions., With an improvement in pasture species and
management practices, a corresponding improvement can be
obtained in the survival and productivity of cattle in
these areas (Wesley-Smith 1972). The potential performance
of breeding buffaloes under these improved conditions has
received little attention, but data on growing stock is
reported later.




TABLE 2:- Buffalo and Cattle Breeding Cow Losses in the ¢.p.g ¢
= Herd 1970-78 :

er
Buffaloes Cattle ————u_
Year No. of Reason No. of Reason
losses losses
____-__‘-——_.-
1970 0 0
1971 1 Accident 0
1972 1 Prolapsed uterug 2 Dry season emaciatjo,
during lactation
1973 1. Culled 1 Dry season emaciation
(temperamental ) during lactation
1974 o 7 Dry season emaciation
during lactation (4)
or following lactat;aq
(3)
1975 0 0
1876 1 Escaped 3 Dry season emaciation
during lactation
1977 0 1 Culled (bottle teats)
1978 0 0
TOTAL T 14

(Original numbers were 33 buffaloes and 30 cattle)

Longevity

The water buffalo has a much longer productive life than
cattle and it is common overseas for buffaloes in excess of
20 years of age to be still in use for draft {Cockrill
1968). In the Northern Territory feral buffalo cows up to
at least 20 years of age have been seen with calves (Tulloch
and Grassia 1981). Domesticated buffalo bulls have been
still working effectively at 20 years of age (Tulloch 197%a)
and cows at 22 years of age have still calved regularly
(D.G. Tulloch, pers. comm., 1981). The buffalo cows in the
C.P.R.S. herd are still calving regularly at approximately
15 years of age.

One of the implications of a long productive life for female
buffaloes is that the turn-off rate of female progeny could
be increased due to the need for fewer replacement breede”a
a5 a result selection pressure on replacement heifers coul
be increased.
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2.4 SEASON OF CALVING

Bulls were left with the cows in the c.p.R

throughout the year, so that the time of conceptsi'onh::i:
calving was not restricted. The numbers of buffalo calves
born by month, over a nine year period, showed a much more
distinct seasonal trend than the cattle did (Table 3)
Buffalo calving peaked in March, with over 90% of buffale
calves being born in the December - June period. A strongly
seasonal calving pattern has previcusly been reported in
both feral and domesticated buffaloes in the Northern
reﬁ::oxl;yeigutlochdlaéa. :‘;:uoch & Crassia 1981) with most
ca orn durin e mid to 1
CalTNgapA i boxn g late wet season, as in

TABLE 3:- Number and Proportion of Buffaloes and Cattle
= Calving by Month in the C.P.R.S. Herd, 1970-78,

I;I Buffaloes Cattle
onth
Number Proportion (%) Number Proportion (%)

[Jan 17 11.0 13 11.9
Feb 25 16.1 a 2.5

ar 34 21.9 7 5.9
Epr 18 11.5 4 3.3

ay 21 13.5 12 10.2
June 14 9.0 9 7.8
July 3 1.9 9 7.6
Aug 1 0.6 9 75
Sept 1 0.6 10 8.5
|O¢t‘. 2 1.3 18 15.3
Nov 6 3.9 11 9.3
[Dec 13 8.4 Nz 10.2
[TOTAL 155 99,8 118 99.9

Seasonal calving patterns are a commonly reported occurrence
amongst buffaloes elsewhere in the world, with most
conceptions occurring in the rainy and cooler months
(Bhattacharya 1974). In India, high temperatures have been
shown both to adversely affect conception rates in the
buffalo cow (Roy 1974) and to reduce libido and semen
quality in the male (Misra and Sengupta 1965). Tulloch and
Grassia (1981) have indicated that, during the late dry
season, feral buffalo bulls have lower testicle lengths,
breadths and weights than at other times of the year. 1In
the feral situation, buffale bulls tend to segregate from
the cow herd in the late dry season (Tulloch 1978). Similar
behaviour, although less pronounced due to the confines of
the paddock, was observed in the domesticated C.P.R.S. herd.
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Assuming a gestation period of 323 days, the main buffa]
calving period at C.P.R.S. followed conceptiong io
January - July, with a peak in April. The low leve) c?
conceptions during the late dry-early wet seasan
(August - December) may be associated with the poo
nutrition and lowered body weights at that time, perps 3
exacerbated by the effects on both males and females of mp:
temperatures (Figure 2). g

FIGURE 2:- Percentage of Calves Conceived, Average Dail
T erature and Rainfall, by Month = g.F.n_s,‘
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2.5 FREQUENCY OF CALVING

Over a seven year period there was no significant difference
(p<0.01) between total numbers of mal d £
el::t.her genus born in the C.P.R.S. her.d? S Sielecalves. oL

calving intervals were calculated excludi instances whe
calf losses occurred between birth and r\:rgeaning. Table r:
shows that the buffaloes had significantly shorter calving
intervals than the cattle (p<0.01) despite a gestation
period longer by up to 40 days. These intervals, of 467 and
571 days, represent calculated average annual calving rates
of 78% for the buffaloes and 64% for the cattle.

TABLE 4:- Calving Intervals and Service Period (Calvin
= _Conception) For Buffalc and cattle in the
.P.R.5. Herd, 1970-78.

Measurement ~Buffaloes Cattle
[Humber of Records 120 86
Mean Calving Interval (days t+ S.E.) 467 + 14 571 + 14
Mean Estimated Service Period 144 £ 12 288 % 13
(days £ 5.E.)

The shorter calving intervals of the buffaloes reflect a
better ability than the cattle to reconceive while still
lactating. Only 10% of the cattle conceptions occurred
before their calves were weaned (at an average age of 192
days), so calving was generally limited to two calves in
three years. Occasionally Brahman x Shorthorn cows raised
calves in three consecutive years, but none did so in four
Or more years.

By contrast, 77% of buffalo conceptions occurred in the
first 192 days of lactation, and calving in four or five
consecutive years was common. Twelve of the original 33
buffalo cows raised a calf in six years out of seven, and
four of these did so in six consecutive years.

There is some evidence that feral buffaloes in the Northern
Territory also have relatively high reproductive rates. Of
1 141 feral buffalo cows examined at slaughter, B80% were
found to be pregnant, and of those over three years of age,
88% were pregnant (Tulloch and Grassia 1981).
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In Papua New Guinea, swamp buffaloes and Brahman x Br
breed cattle grazing poor gquality pasture hag

1tigh

intervals of 415 - 466 and 540 days respectively {5ch§:§‘l’;§9

Boromana and Williams 1977). The buffaloes often CONCEiyay
while still lactating, but the cattle rarely digd go. ‘r:d
reproductive rate of buffaloes under extensive oo
conditions in Brazil is said to be remarkably high, ,13;
calving intervals of 14 - 15 months being reported fropn one
herd, compared with 18 - 19 months in Zebu cattle (Coekril)
1974a). .

It seems that the reproductive potential of the EWam
buffalo is relatively high, and that the long 1nter-ca1v1rg
intervals often reported for buffaloes in other countrieg
are due primarily to management limitations such ,,
inadequate nutrition, poor oestrus detection in artifie{a]
breeding situations, or thermal and disease stress.

AGE AT FIRST CALVING

In order to measure time of first calving in buffaloes, 29
heifer progeny of the C.P.R.S. herd were first exposed 1o
bulls at ages varying from 12 to 24 months, by introducing
them to the main breeding herd. Regular pPregnancy diagnosis
was carried cut and their calving dates were noted.

The calculated ages and weights at first conception of the
29 buffalo heifers were 848 + 22 days and 304 + 7 kg
respectively. The first calf was produced at an average age
of 1 168 days (approximately 39 months).

Tulloch (1979b) reports that feral buffalo heifers first
show signs of sexual activity between 2 and 3 years of age.
In a sample of slaughtered feral buffalo cows, pregnancy
percentage increased from 5% at an estimated age of 3 years,
to B82}% at 3.5 years of age. The estimated age of 12 of
these animals at first conception was 28.5 months (Tulloch
and Grassia 1981). This is very similar to the age at first
conception (approximately 28 months) of the domesticated
C.P.R.S. heifers. Tulloch (1974) had previously reported
the age of first conception of four domesticated buffale
heifers as 31 months.

Reports from other countries of ages of buffalo heifers at
first successful conception range from 20 to 50 mmth:_-
degenqu on environmental conditions and management
(Bhattacharya 1974),

FOETUS AND CALF MORTALITY

Regular pregnancy diagnosis and observations of the C.P.R-%
herd allowed foetus and calf mortality to be monitored O




R

a period of seven years. Losses between the second positive
pregnancy diagnosis (approximately 4 - & months gestation)
and weaning comprised 8% and 7% respectively of buffalo and
cattle pregnancies. These levels fall within the range
commonly found in beef cattle (Preston and Willis 1974) and
are similar to those reported for beef cattle in North
Queensland by Holroyd (1981). A calf mortality rate of 8.8%
was recorded from buffaloes in Papua New Guinea (Schottler
et ;l- ig?'?). while Cockrill (1974a) reported 4% from a herd
in Brazil.
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of the 13 buffalo foetus or calf losses, 4 occurrad between
4 and B8 months of gestation, 5 occurred around term but
calves were never observed, and 4 calves died within 24 - 48
hours after birth. There were then no mortalities until
weaning. Cattle losses followed a similar pattern.

The reasons for these losses are not known. The herd was
free of brucellosis, vibriosis and trichomoniasis. Toxocara
vitulorum, a common cause of buffalo calf deaths in some
countries, is not present in Australian buffaloes
(Bainbridge 1977). However two of the buffalo calves were
found dead in wallows, suggesting that the tendency of
buffaloes to wallow might prejudice survival of the new-born
calf. Bogging and drowning of buffalo calves has been
reported in Papua New Guinea (Schottler et al. 1977).

2.8 PRE-WEANING GROWIH RATES

Live weight changes prior to weaning were measured on 133
buffalo calves and 114 Brahman x Shorthorn calves in the
C.P.R.S5. herd. These calves were born to the original
breeding cows and to some of their heifer progeny which were
included in the herd.

Up to approximately six months of age, there was no
significant difference in pre-weaning live weight gain,
either between sexes of calf, or between buffaloes and
cattle (Table 5).

TABLE S:- Rate of Live Weight Cain of Male and Female Buffalo and
Cattle Calves Prior to wWeaning - C.P.R.S.

Rate of Live weight Gain (g/day t S.E.)

Buffaloes Cattle
ale calves 474 t 19 490 & 23
emale calves 494 ¢ 18 519 % 16
th sexes 485 t 13 504 & 14




18

Similar growth rates (0.46 kg/day) were measured by Tu1
(1968) at Coastal Plains Research Station on three buffiy, niﬁ::
up to six months of age.

TABLE 6:- Pre-veaning Rate of Live weight Gain of Buffalo ang
FEIE Ca e Calves by Mon 5] 1r = CE-R.S.

) Pre-weaning rate o Lwe gy ay)|
konth R Buftfaloes Cattle
[January 584 a 621 a
February 505 ab 447 ab
March 459 ab 524 ab
April 391 b 358 b
May 384 b 353 b
June 510 ab 372 be
July 487 ab 475 ab
August * 615 a
September * 508 ab
October w* 590 a
November 574 a 486 ab
December STl 553 ac J

abc values in the same column followed by a common letter do not
differ significantly (p = 0.05)

* No births recorded
**  One record for October not included.

The C.P.R.S. calves of both genera which were born in the
late dry to mid wet season period had significantly better
growth rates than those bornm in the late wet to early dry
season (Table 6). This effect is presumably related to the
better pasture quantity and quality available during th;
Pre-weaning period for the early wet season calf, The ml
to late wet season peak in calving incidence which occurs in
Northern Territory buffaloes is therefore not optimum for
calf growth rates,
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2.9 POST-WEANING GROWTH

Six post-weaning growth rate comparisons between b

and Brahman x Shorthorn cattle grazing medium ug:i?:;
pastures have been reported by Ford (1978) and one by
Robertson, Ford and Morris (1982). Each of these
comparisons involved 5 - 10 animals of each genus run
together until 2 - 3 years of age, with two groups being
continued until 4% years of age. Comparisons of 15 out of
26 periods of weight gain (i.e. wet season), or weight loss
(dry season) indicated no differences in weight changes
between buffaloes and cattle (Table 7).

S

’ - o

e

TABLE 7:~ Number of Wet or Dry Season Comparisons Showing

Statistically Significant Species Difference
Yy Sign P & in
Tive we ght Change

F@ec;es Wet 5 Dry S Total

uffaloes
ignificantly 5 1 &
reater

attle
significantly 4 ; -
greater

o significant 5 10 15
difference

Sources: Ford (1978); Robertson et al. (1982)

g
|

The relatively few occasions when one genus performed better
than the other were usually during the wet season. Up to
about three years of age (or 300-320 kg live weight) better
wet season gains were recorded in the buffaloes and, after
that age, in the cattle. The fact that superior performance
by the buffaloes, when it occurred, was usually in the wet
season, is interesting. Considering the usual reputation of
the buffalo for efficient utilisation of poor gquality
roughage, bigger dry season differences might have been
expected.

Weight for age data from buffalo progeny of the C.F.R.S.
herd (Table 8) run on various Research Stations gives an
indication of the levels which can be expected on medium
quality (semi improved) pastures.
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TABLE 8:- Weight-for-aae of Mixed Sex Buffalo Progency fyqn the
.P.R.S. Her

Age Approximate Weight (kg) |
3 weeks 50
6 months 130
T2 A 190
8 35 240
24 290
30 . 330
3 " 360
52 390
48 " 410
54 ™ 430
60 450

These figures should be taken only as an estimate of growth
rates to be expected. There will be variation in individual
growth potential, and better gains than this Would be
expected on better quality pastures. Live weight gains of
0.57 kg/day over 8 months were recorded in yearling buffale
steers grazing good quality pasture at Tortilla Flats
Research Farm and this compared favourably with the best
gains reported from buffaloes grazing pasture in other
countries (Ford 1978).

The potential weight gains of Australian buffaloes when
intensively fed also appear to be good. For example
Charles and Johnson (1975) obtained daily gains averaging
0.56 - 0.74 kg/head over 86 - 287 days, by feeding various
proportions of lucerne hay and commercial feedlot pellets to
buffalo steers 11 - 20 months old, Mean live weight gains
of 1.14 kg/day were measured in five 2% year old buffale
steers fed on a feedlot ration (83% grain) for 69 days
Berrimah Research Farm (Ford unpublished). In e
experiment, feed intake and live weight gain were less than
for Brahman x Shorthorn steers given the same ration, but
feed conversion for the buffaloes (6.6 kg D.M./kg gain) was
similar to that for the cattle.

In three experiments at C.P.R.S. in which comparisons yeie
made, there was no significant difference in live weight
gain between grazing buffalo steers and heifers up to two
years of age (Ford 1978). In addition, no difference e
live weight gain was found between buffalo bulls and steers
grazing pasture until 450 kg live weight at 4% years of age
{Robertson and Ford unpublished). 1In none of the work
reviewed from other countries, did sexual state affect
weight changes of buffaloes, either on pasture, or when
intensively fed (Ford 1978).
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2.10 CARCASS AND MEAT CHARACTERISTICS

Bruising

Meat losses from carcass condemnations due to bruising ar

very limited in buffaloes, despite often adverse ante-n%rr.a;

treatment which would cause extensive condemnation in cattle

(Pearson 1981). This effect is generally attributed to the

gﬁg;.:fuon afforded by the relatively thick hide of the
0.

Dressing percentage

Dressing percentage (carcass weight as a proportion of live
weight) and carcass composition depend to a large degree on
the stage of maturity at which an animal is slaughtered, so
interpretation of these measurements warrants caution. From
a review of experiments from Australia and other countries
(Ford 1978), it can be concluded that buffaloes have a
dressing percentage 3-5% lower than cattle of similar live
weight due to their heavier head, hide and feet.

The dressing percentages of 10 buffalo steers and 8 Brahman
X Shorthorn steers raised together and slaughtered at
similar empty live weights (447 kg and 437 kg resp.) were
50.9% and 53.9% resp. (Robertson et al. 1982).

The dressing percentage of buffalo steers increased from
50.8% to 53.3% during 131 days in feedlot, during which time
empty live weight increased from 214 kg to 301 kg (Johnson
and Charles 1975). Six buffalo bulls slaughtered by Charles
and Johnson (1972) had dressing percentages averaging 55.2%
at an average empty live weight of 327 kg.

Dressing percentages of 8 buffalo bulls and 8 buffalo steers
raised together and slaughtered at empty live weights of
430 kg and 419 kg respectively were 53.8% and 54.0%
respectively (Robertson and Ford unpublished). Little
difference in dressing percentage between buffalo steers and
bulls has also been found in other countries (Ragab et al.
1966; Zicarelli et al. 1975).

Fat content

A characteristic of the buffalo appears to be a lesser

ndency to lay down carcass fat than cattle. For instance
Charles and Johnson (1972) remarked upon the relatively low
proportion (10.6%) of dissectible fat in sides of & buffalo
bulls, despite the fact that the animals appeared in forward
store to fat condition at slaughter.
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Johnson and Charles (1975) compared the carcass compositj

of buffaloes with three breeds of cattle by Senal‘;n
slaughtering animals over a period of 215 days of ""tengw"
feeding. The most outstanding difference between geney e
in the ability to deposit fat in the carcass, only 20y ;E
the buffalo carcass weight gain was fat, compared witp 813
30% and 63% respectively for Angus, Friesian and Herer.r)
cattle. However, despite being older, the buffaloes =k
lighter (374 kg) than the cattle (442 - 5i3 k) at
slaughter, which might account for some of the difference.

In another experiment, buffaloes fed four rations differing
in nutritive value were serially slaughtered OVEr A period
of 287 days (Charles and Johnson 1975), Significant
differences among the groups in daily gain were recorded,
but these differences were not associated with changes i
carcass composition. Even animals lot-fed for 287 days had
carcass fat levels of only 25.5% at live weights of 467 kg,
Cattle of the late-maturing Friesian breed had sim; lar
carcass fat levels (23.3%) at an average live weight of
421 kg (Johnson and Charles 1975). A carcass fat Proportion
in excess of 25% seems normal for cattle at ]ive weights
above about 400 kg (Preston and Willis 1974).

Three buffalo steers and 3 Brahman x Shorthorn steers raised
together and slaughtered at similar live weights (429 kg and
439 kg respectively) had carcass fat levels of 19.0% and
25.9% respectively (J. Robertson and D. Charles, pers.
comm., 1981).

These experiments suggest that swamp buffaloes deposit a
lower proportion of carcass fat than even the late maturing
breeds of cattle at similar live weights. There are also
indications that the buffalo has a Jlower ratio of

subcutaneous to intermuscular fat and a higher proportion of
Kidney and pelvic channel fat than cattle {Charles and
Johnson 1972). In addition, the fat is firm in texture and

white in colour.

Castration appears to increase carcass fat percentage 1in
buffaloes, but not to the same extent as in cattle. 1In a
comparison of 20 buffalo steers with carcass data from 6
buffalo bulls, the steers had 16% carcass fat and the bulls
10.6% at similar carcass weights (Charles and Johnson 1975).
Subcutaneous fat depth at the 12/13th rib was 7.6 mm for
buffalo bulls and 11.8 mm for 8 buffalo steers raised
together and of similar (230 kg) carcass weights (Robertsen
and Ford unpublished). Overseas work also indicates that
carcass fat levels are higher by 2-3% in buffalo steers than
buffalo bulls at similar carcass weights (Ragab et al. 1966
Zicarelli et al. 1975).
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Muscle content

The proportion of lean tissue in the buffalo carcass is
énva:::lerel;t;d to t‘.hle proportien of fat, in a similar way
0 Ca X or example, over an empty live weight range
from 270 kg to 450 kg, the regression confﬁ.cicnl? for t.]qm
proportion of «carcass muscle in buffalo steers was
-0.050%/kg empty live weight, and that for carcass fat was
+0.072%/kg empty live weight (Charles and Johnson 1875).
The usually lower proportion of fat in buffalo compared to
cattle carcasses 1is therefore reflected in a greater
proportion of muscle. For example buffaloes had a greater
proportion of lean in their carcasses both before (68.2%)
and after (68.1%) a period of intensive feeding than Angus
(59.8 and 48.0%), Friesians (59.6 and 57.7%) and Herefords
(59.5 and 49.9%) (Johnson and Charles 1975). The proportien
of muscle was 71.3% in 3 buffalo bull carcasses dissected by
Charles, Johnson and Butterfield (1970), 68.6% in & buffalo
bulls (Charles and Johnson 1972) and 60.4% in 3 buffalo
steers (Robertson, pers. comm., 1981).

rt‘:nre‘ alsp appear to be some differences in muscle weight
distribution between buffaloes and cattle, the one of most
economic significance probably being a smaller proportion of
muscle surrounding the spinal column in buffaloes (Charles
and Johnson 1972; Berg and Butterfield 1976).

In cattle the proportion of live weight comprised of muscle
is relatively constant at about 32% with little variation
among breeds (Callow 1962). In buffaloes, values recorded
in Australia have included 37.5% for 2 buffalo bulls
(Charles, Johnson and Butterfield 1970), 36.3% for 10
buffalo steers (Johnson and Charles 1975) and 37.1% in &
buffalo bulls (Charles and Johnson 1972). It appears that
lean as a proportion of live weight is therefore at least as
high in buffaloes as in cattle, despite the tendency for a
lower dressing percentage in buffaloes.

The high proportion of muscle and the low propertion of fat
in the buffalo carcass makes it well suited to markets
requiring a high yield of lean meat.

Meat Characteristics

Most buffalo meat produced in Australia is currently
utilised for the manufacture of smallgoods, to which it is
apparently very well suited. There 1is only a very small
established trade in buffalo meat for use as table cuts.
This is partly because most buffaloes have been, and still
are, slaughtered following handling which is far from ideal
for promoting tenderness. The buffaloes are generally taken
from feral herds, are of variable age and are usually
stressed during catching, transport and holding prior to
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slaughter. However meat from young buffaloes 51“9“““
with minimal stress, and cooked properly (Robertson 1980)
is usually quite acceptable and preferred by some. b

There has been little objective work done on the quality of
buffalo meat in Australia. However Robertson et al. (1982)
compared various characteristics of cuts from 10 buffalo apq
8 Brahman x Shorthorn steers grown together and slaughtereq
at similar ages (51 months) and weights (481 kqg). The
buffalo muscles were darker than those from the cattle
although the pH was similar. A relatively dark colour ip
characteristic of buffalo meat and may be associated with 5
higher total pigment and myoglobin content (Arganosa et 4.
1973). It could make buffalo meat less attractive to sope
consumers.

Robertson et al. (1982) also found that mechanical
properties of cooked samples of muscles of both species with
relatively high connective tissue content indicated thay
buffalo was tougher than beef, due to the greater
contribution of the connective tissue component of toughness
in buffalo meat. Taste panel assessments of two muscles
indicated little difference in tenderness between genera,
but the longissimus dorsi was less Juicy, and the psoas
major was also less juicy, and had less flavour and overall
acceptability in the buffalo. Cooking losses were greater
in the buffalo. Tenderness and juiceness were improved in
both species by tenderstretching, i.e. hanging carcases from
the pelvic bone rather than the Achilles tendon.

Taste panel assessments on meat from younger (2% year old)
animals produced results similar to those of Robertson et
al. (1982), (J. Robertson, pers. comm. 1982). Overall,
buffalo meat was less acceptable than that from Brahman x
Shorthorn cattle of similar age and history.

| —



3.1

3.2

b

MANAGEMENT

DOMESTICATION

Feral buffaloes are relatively easily domesticated to a
stage where all required husbandry practices can be carried
out. Young animals (less than three Years old) are
generally considered more amenable to domestication however.
Intractable individuals are sometimes found and should be
culled as early as possible in the domestication process.

The procedures for catching and quietening feral buffaloces
have been explained in some detail by Cuff (1970) and Grover
(1977). The dinitial capture is usually by catching
individual animals using vehicles, by self-trapping onto
feed or water, or by herding into yards with vehicles and/or
helicopters. Suitable animals for domestication are
selected, transported to a strong yard and held there for a
few days during which time they begin to eat hay.
Occasional spraying with water aids quietening.

The domestication process involves continued exposure to
man, vehicles, horses, electric fences etc, until a stage is
reached where the animals can be handled through yards and
allowed first into small, then larger, paddocks. Exposure
to human activity and reqular handling should be continued
after release into paddocks.

Some of the stress problems associated with catching feral
buffaloes have been explained by McCool (1981). Major
losses during the domestication process in the past have
been due to hyperthermia and stress associated with capture,
and to inadequate shade, feed, water and follow-up handling.
Commercial experience with domestication is now such that
these problems should not occur.

HANDLING

Domesticated buffaloes can be herded in ways similar to
cattle, using horses, vehicles, motorcycles or, if
sufficiently quiet and in small areas, on foot. Horses are
the preferred method in most situations in the Territory.
Buffaloes usually respond well to a horseman in the lead
when being mustered.

Occasionally problems have been experienced, as with cattle,
with recently calved cows being difficult to handle and
attacking musterers. This problem is most common in boggy
conditions where the buffalo can move more easily than the
horse. An accurately aimed whip can be helpful, but the
situation should be aveided if possible by removing the
animals from low lying areas before they become too boggy.



Mustering by aircraft, particularly helicopters, is pera..
increasingly common in the cattle industry (Hil] maf?m;
is widely used for catching feral buffaloes. Howeye,
use for domesticated herds at present is Testricted g
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the relatively intensive way in which these herds ai:

managed,

Buffaloes can be worked through yards in a fashion broad),
similar to that for cattle. However they should pgp bi
rushed but should be handled quietly and calmly and gjye,
time to think and move of their own accord. More particular
care is needed to avoid heat Stress than with cattle,
Plently of shade should be provided and a water spray is
useful for cooling and quietening purposes, Handling
buffaloes in the hottest parts of the day should be avoided,

A slightly wider race is needed for buffaloes than that
nomaﬁy required to accommodate cattle, Dehorning algy
facilitates movement of buffaloes through crushes and
raceways. A walk-through type head bail is most 8uitable jip
view of the wide horn span of the buffalo and the fact that
buffaloes are often more reluctant to enter a conventional
head bail than cattle. Buffaloes rarely kick with one leg
like cattle, but sometimes kick with both hind legs. They
are particularly sensitive to the hypodermic syringe.

FENCING

Feral buffaloes have earned a reputation for breaking down
conventional fences. The tendency is to go through or
under, rather than over, the fence. However, buffaloes
trained to respect fences, either as calves, or during
domestication, are as likely to be contained by adequately
designed and maintained fencing as cattle.

While feral buffaloes remain adjacent to domesticated herds,
a security problem will continue to exist. Additional
problems for buffalo control are caused by the nature of the
country where the buffalo is most numerous. The seasonally
inundated plains (often with cracking clay soils) are
responsible for fences washing away, accumulation of debris,
corrosion of wires and instability of posts.

Details of fence designs suitable for buffalo control are
given by Wesley-sSmith et al. (1981). A four-wire suspensicn
fence, including two barbed oL two electrified wires, should
be suitable. Electric fencing, although still in the sar.y
Stages of development in the N.T., has proven very effective
for buffalo control (including feral buffaloes). It offers
advantages in terms of cost and flexibility, in addition to
effectiveness. It is now common practice to train buffaloss
Lo electric fences in yards during the domestication
process.
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3.4 GRAZING MANAGEMENT

Buffaloes differ somewhat from cattle in their i
behaviour and this may be reflected in the syst?a;?lg%
grazing management which are most appropriate for the
puffalo herd. For instance, the fact that they tend to have
different dietary preferences to cattle can be used to some
advantage in pasture management.

puring the 1970/71 wet season at Mount Bunde:

130 km south east of Darwin, a buffalo herd w:s suiltamé.;
control grass and woody regrowth in a newly planted
Townsville stylo (Stylosanthes humilis) pasture. Comparison
with cattle in an adjoining paddock revealed that the
buffaloes did a more effective and even job since they were
less selective and grazed the flatter, boggy country,
whereas the cattle remained on the higher ground. A buffalo
herd might therefore be employed for complementary grazing
or pasture management on a cattle property.

It appears that buffaloes either do not eat, or are not
effected by, the palm-like plant Cycas media, which is toxic
when eaten by cattle and difficult to eradicate. It may
therefore be easier to utilise the extensive areas where
this plant grows in the Darwin - Adelaide River region with
buffaloes rather than cattle.

Experience has also shown that buffaloes will generally not
accept supplementary feed until later in the dry season than
cattle.

The fact that buffaloes make wallows and graze in wetter
conditions than cattle may also necessitate the adoption of
different management practices for the domesticated buffalo
herd. To avoid grazing and trampling damage to pasture, and
to facilitate handling, buffaloes should be kept off low
lying areas until they dry out. For example, exclusion of
buffaloes from MHymenachne acutigluma until mid dry season
(July) is suggested as part of an annual grazing system to
protect this valuable native floodplain grass (Calder 1981).
It may also be necessary to exclude them from susceptible
areas where pad formation can lead to erosion, or from
natural water supplies which can be fouled and eroded by
wallowing and trampling.

Certain areas of the coastal plains have been severely
degraded by a history of excessive numbers of feral
buffaloes (Letts et al. 1979; Fogarty 1982). A substantial
reduction in stocking pressure will be necessary in these
areas to allow rehabilitation and an increase in their
productivity back to previous levels.

Despite the fact that buffaloes prefer to wallow if they
can, adequate shade appears to be just as effective in
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maintaining thermal balance (Tulloch and Litchfielq
However, there have belen no measurements on Productiy
replacing the wallow with shade.

1981
ity of

DEHORNING

One of the main reasons for dehorning cattle i the
reduction in carcass bruising which results. However
bruising is not a significant problem in buffaloes .4
dehorning is carried out primarily to make movement throug
ards easier. It also reduces the risk of injury to thoge
andling buffaloes and to other animals, particularly bul)s
by fighting. Some export markets may require the horne
intact however. In addition, the relatively thick necks of
buffaloes mean that they are more difficult to holg in a
head bail when completely dehorned.

It is best to dehorn calves at ages of up to 6 months since
they are easier to handle than older animals. However, it
is often necessary to carry out the operation at an older
age, particularly during domestication of feral buffaloes,
Fully grown buffaloes have on occasion had their horng
completely removed and few losses have been experienced,
However profuse bleeding results, the setback to the animal
may be considerable, and complete dehorning of adults coyld
not be recommended from a humane point of view. Ingrovm
horns can also be a problem with adult horns cut off towards
the base. Horn tipping is more suitable.

Guillotine-type dehorners are useful in removing only the
very ends of the horns of adult buffaloes. Both horn savs
and embryotome wire are successful, but arduous and time
consuming methods. Small, electrically driven, carpenter's
circular saws with carborundum disc blades have been used
successfully where large numbers of adult buffaloes have to
be dehorned,

In the C.P.R.S. herd, buffals calves are routinely dehorned
between one and four months of age. Conventional scoop o
CUp dehorners are used. No regrowth occurs, provided the
operation is carried out carefully and a ring of skin around
the base of the horn is removed,

IDENTIFICATION

Fire-branding

Results of using different methods of fire-branding have
been reported by Tulloch (1977). Brands of two different
types were applied to various positions on the body and Ioi
different times. All brands wepe readable at 12 months, bu
by 24 months were an unsatisfactory means of identification
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In that experiment there appeared to be littl i
due to position or time of application. nw:v:ruz;;;ﬁ:
were more easily recognisable than letters.

Grover (1977) states that the fire-brand i
buffaloes '"should be very simple, with a niuinu:p:i;;g: :‘g
joining lines, sharp and free from scale; it should also be
applied very hot".

Fire-brands on some individuals in the C.P.R.S5. herd a
still visible after 10 years, although generally illegihlr
on the majority of animals they have disappeared. In
general it can be concluded that fire-branding is an
unsatisfactory means of permanently identifying buffaloes.
This is no doubt due to the fact that the hide of buffaloes
is vastly different to that of cattle on which fire-branding
is routinely used for permanent identification. Individual
identification by fire-branding, as with most other
techniques of buffalo identification, is made additionally
difficult by the coating of mud obtained if a wallow is
available.

Fraeze-branding

There has been only limited use of freeze-branding on
buffaloes in Australia. However, Tulloch (1977b) reported
that freeze-branding carried out using dry ice and ethyl
alcohol was satisfactory for about one year, after which
til;e the decrease in the number of white hairs reduced its
value.

Results from freeze-branding of buffaloes in other countries
have been not entirely satisfactory (Cockrill 1974b),
probably due to the relatively sparse hair cover of the
buffalo.

Horn branding

Fire=branding at the base of the horn appears to be a
satisfactory long term means of identification, provided a
dehorning policy is not adopted. Tulloch (1977b) found that
horn brands remained legible until the branded animals were
disposed of, three years later.

Ear tagging

Both plastic and metal eartags have been used extensively in
the C.P.R.S5. herd. Metal tags are of little value as they
are almost inevitably lost and are usually extremely
difficult to read as the animal usually has to be restrained
while a hardened coating of mud is cleaned off the tag.
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Plastic eartags are generally more resilient, although 1y,
efficiency varies with type. Some losses occuyr, £l
wear off and mud often makes legibility difficulr, ', Eyste
is used at C.P.R.5. whereby numbers are burnt or hrm;‘«-
onto the plastic tag and then painted. The eartag numbe, o4
thus made more legible and permanent. s

Ear tattooing

Ear tattooing 1s the most satisfactory method available g
present for permanent identification of buffaloes, Tullgey
(1977b) indicates that ear tattoos were completely legipy,
after eight years. Ear tattooing has also been Successfy])y
used on the C.P.R.S. herd and the System now used comprise,
ear tattooing for permanent identification, combined With a
plastic ear tag numbered as described earlier, which can be
replaced when the original number is lost,

CASTRATION

Before a decision is made to go to the trouble of
castration, the need for the operation should be examined.
Individual market requirements, €.g9. for live export, may bhe
for bulls rather than steers,

There appears to be little advantage in castration of
animals destined for the meat trade. An experiment was done
near Darwin to examine the effects of castration on growth,
behaviour and carcass characteristics of buffaloes
(Robertson and Ford unpublished). Of a group consisting of
16 male buffalo calves, half were left entire and half were
castrated at 3-6 months of age, There was little difference
in growth rates until slaughter at 4% years of age.
Dressing Percentage was similar, but fat depth at the 13th
rib was greater in the steer carcasses (11.8 mm) than in the
bulls (7.6 mm). Although differences in conformation were
noticeable at that age (the steers had finer forequarters
and neck) there were no significant behavioural problems
with the bulls until they were put into a paddock adjacent
to cows at 3%-4 years of age. Since buffaloes raised
commercially for meat would probably be sold off earlier
than this ‘age, it ig unlikely that behavioural problems
(fighting, obtaining access fo cow groups, etc.) would
warrant castration.

If a decision is made to castrate, then some anatomical
differences between buffaloes and cattle should be taken
;0to account. The buffalo scrotum is smaller and held more
tightly to the hody than it is 15 cattle.  Whilst
conventional castration by knife is possible, it 1f
sometimes made difficult by the relatively tight skin around
the scrotum and withdrawal of the testes, especially f
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ung animals or when the buffalo is 7 i
glfgcradle. prone, for example in a
The methed adopted at C.P.R.5. is to wuse rubber
"Elastrator") rings designed for marking lambs. The ring
s applied over the scrotum above the testes while the
animal is standing. The operation appears to he painless.
The scrotum below the ring drops off after 9 - 10 days; no
cases of infection have been recorded. The rings are best
applied between 2 and 6 months of age. With younger animals
the testes sometimes have not descended sufficiently for the
operation to be carried out effectively. Animals older than
6 months can also be done, but restraint becomes more
difficult and the testes eventually become too large to fit
through the ring.

WEANING

Ueaning is carried out in cattle primarily to avoid a
reduction 1in coWw body condition, and perhaps eventually
death, which could result from continued lactation,
particularly throughout the dry season. Weaning also serves
to increase fertility through its effect on condition and
ability to conceive.

As mentioned earlier, the condition of buffalo cows at
C.P.R.5. was not as severely reduced by lactation as it was
in cattle. Similarly dry season lactation was not
responsible for any buffalo cow deaths, although the
situation may be different for old cows. In addition, the
buffale cow is more readily able to conceive early in
lactation. For these reasons, weaning at & months of age or
less, which would normally be recommended for cattle in this
area, does not appear to be as critical for buffaloes.

It is interesting to note that in the feral situation female
calves may remain with their mothers for many years.
Although older calves may still suck the cow, the most
recent calf appears to get preference (Tulloch 1979).

In a domesticated buffalo breeding herd, the best
arrangement may be to wean the previous season's calf drop
onto green feed early the following wet season. Thus calves
born January to May would be weaned in about December, at
ages of 7 to 11 months.

Some difficulties have been experienced in raising early
weaned buffalo calves and many of these undoubtably have
arisen from the physical trauma and stress associated with
poor treatment during capture from the feral state.

be
Very young calves present a particular problem. They can
reared on milk replacers, but require considerable time and
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patience. There is often a reluctance to drink froy , teat
feeding from a bucket is usually easier. 1t should y,
remembered that buffalo milk is considerably higher in g,
than cow's milk so it may be an advantage to boost the I.\E
content if a milk substitute 1s being used. Greep feed aid
concentrate should be introduced as early as possible &

Buffalo cows will readily foster orphaned calves ang this
presents an alternative means of rearing the BArly weaneg
calf. Buffalo calves of all ages seem to fret more than
cattle calves when removed from their mothers. ) JETS
probably an advantage therefore to run a buffalo cow with 3
group of early weaned calves to alleviate the effects of
this stress on the animals.

Calves older than 2-3 months of age can usually be reareq
satisfactorily by providing good quality feed, either qrazed
or fed as hay, together with a concentrate supplement,
Problems have been experienced in the past when such calves
have been expected to survive on poor quality or unpalatable
hay alone.

MATING

Tulloch (1979) has reported on the mating habits of bulls in
feral herds. During the mating season, bull groups qraze
adjacent to cow groups. Dominance 1is established by
continual fighting for oestrus cows. It appears however
that dominance changes and that several bulls may have an
opportunity to mate with any one cow group during the main
breeding season.

There is insufficient experience with domesticated breeding
buffalo herds in the N.T. to draw conclusions on the
implications of this behaviour for bull management policy.
It 1s likely that the optimum number of bulls for any herd
will depend on factors such as paddock size, cow number and
distribution (according te topography, feed and water
distribution), and bull age.

In the herd of 50-60 breeding cows at C.P.R.S., 2 or 3 bulls
have been used to ensure coverage of all cows. This appears
to have been adequate in paddocks up to 200 ha in area.
When 3 bulls were used, one was almost invariably completely
isolated from the main group and did not appear to take any
part In mating activities. On this basis 4-5¢ bulls
appeared satisfactory under these circumstances.

Arguments for restricting the mating/calving period could
not be as strong for a domesticated buffalo herd as they are
for cattle, where restriction is sometimes advocated mainly
Lo prevent lout-of-season” calving and subsequent S
deaths. Buffaloes tend to be much more naturally restricte
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in their conception/calving periods. Consequently cow deaths
due tl?lm season calving and lactation do not appear to be
a problem.

DISEASE AND PARASITE CONTROL

The disease status of the C.P.R.S5. herd was described in an
earlier section. Although buffalo fly (Haematobia exigua)
was sometimes present 1in large numbers, its effect on
production is probably minimal and no routine control
measures were considered necessary. The only disease
situation requiring attention in that herd was continued
monitoring of freedom from bovine tuberculosis.

Lice infestations can build up in animals in poor condition,
or in early weaned calves. In these circumstances continual
measures may be necessary. It may also be desirable to
treat young buffaloes for helminths when they are closely
confined for a considerable time, e.g. in domestication
programs, or after weaning.
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