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An important threshold exceeded
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Thresholds 'Ord r-0f- magnltude
and Sustamabllity '
In African savannas

Mike Peel, Harry Biggs, Pete Zacharias & Rina Grant




Intro'.dulctio A

Proactive management
Strategic Adaptive Management (SAM)
Thresholds of Potential Concern (TPC)

Savanna ecosystems

Small/intermediate size properties




Introductior
» Wildebeest

. I\/Ionitoring/research — management

* Potential — integrate TPC’s — order-of-
magnitude and sustainability
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. Value and costs of W|IdI|fe.
» Vegetation types - ecological potential
* Review models— stocking densities
5 Management regimes — spatial g€

' Predictive understanding - vegefe =
dynamics - Proactive manageniSniat s
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Ord_'er-of—ma-.--

° Ordér-of—magnitude —'O0OM

» System levels — balance — rate of
production — service — rate of loss

« Sustainability — environment — based -
predictability — affirmed or denied —
organisation of environment — inflUEACEdS

by-man /




Sustainabil

o Teéhnology — benefits = cost - |
diminishing return — negative>positive

» Old solutions often prevail — break even
- environmental degradation — limit land-
use options — reduction — ecosystem
services T




Research-rfioMitobingiManagement

Research

860:- 240+ | wildebeest legs/4|
+H1=628" /8 IE-101-36-11. 26. 7
birthdate 2 - .7abra numbers




Thresholas*6MRetenii@Concern
. SAM — strong goal setting — developed
objectives — endpoints — TPC's

 TPC’s define - Spatio-temporal
heterogeneity — area managed —
essential connecting

— Research — Monitoring - Manage ) A

. Upper/lowerllmlts—|nd|cators
~continuum change




Thresholds*oM"Retenii@FConcern

W
|

'TPC envelope — flux acceptable - =~
manager s/scientists — vision/objectives

TPC width — risk

Management — administered — syste
| state - acceptable range — objeCHVES

Operatlonallsmg TPC s — OOM
Sustainability -



Order-of-mAGMRuBe
. Tthughput (T) and Perturbation (P) -

estimated — one order-of magnitude —
wildebeest numbers

P > T — disrupt = supply

* P < Tbut>10%T- possible disrlpe :

P <0.AT - unlikely - disruption
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Approach useful — extreme cases

Sensitive — over a number of years —
less so — annual basis — minimum

period — management.decisions are
made

‘Miss the start of dramatic declin@sess

Delay in management




Sustainabil

° Imﬂortant - Independent of objectives

* Negative — use less — pay more

* Alternative — maintain contexts -
produce goods/services — achiey
_objectives —acceptable cost |

‘s For as long as needed




Sustainabil

» Multi-faceted —
social/economic/environment —
objectives — manage:

— Productive systems — rather than outputs
— Systems — managing contexts
— ldentify — dysfunctional systems Iack —
supply pt—
- — Ecological processes — subsidise
; management |

— Understand — dlmlmshlng returns




Su__s’tainabil-
. System knowledge — high quality —

current — quick response — management
- financial — human values — ecological

» Prediction — difficult — exploratory —
reduction — holism
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Sustainabilty™s E b 4
~+ Stabilisation — blue wildebeest |
metabolism — loop of useful energy

(stable/growing population) — stabilises
the Input (number entering system)

* Process — represented spatial/temporal
_domains

'+ Wildebeest ~ stabilisation — two Bfié
forms - chemical - survival




- Two declining wildebeest POpUlat'O”S

» Abllity - stabilise — population
metabolism

» Resource requirements — spectrum of
species

& Useful .e"n'erg__y flows — internal &
' overheads — external overheads
Environmental Loading — cost of



135 10 — Wildebeost nl\f

Potential
activity (2)

1182600
h-1

Rest Energy
Overhead required
(3) (1)
53% 5036
MJd-1

Actual
available
activity (4)

Energy
required (8)
1837958
MJy-1

555822

h-1 Maintenance/
reproduction
overhead (5)

14%

Grass required
(7)
Available 175044
activity kg y'APPA"
Food (6)
402084
h-1

Grass available minus EL = 151305 kg y-'APPA-"




Results — Susidifiabi

135 —» 10 = Multiple Sp

Potential
activity (2)
6000600
h-1

Rest
Overhead
(3)
47%

Actual
available
activity (4)
3180318
h-1

Maintenance/

reproduction

overhead (5)

11%

Available
activity
Food (6)
2520252
h-1

Grass available minus EL = 151305 kg y-'APPA-"

Energy
required
(1)
14335
MJd-!

Energy
required (8)
5232385
MJd-!

Grass
required (7)
498322
kg y'1TAPPA-

Resource limiting - high
mortality in selective
feeders




Natural attrition — 8%
reduction =

blue wildebeest 12
population = 143

Blue wildebeest
143

Drought related mortality - 93%
reduction =

blue wildebeest 133

Population = 10

135 > 10 = Economit

Total Area — 1390ha

Total internal supply:
blue wildebeest 135 + 15%
annual increment = 20
population = 155

11.2 blue wildebeest 100ha-"

Blue
wildebeest

biomass
0.7 blue wildebeest

100ha™"

Total
throughput
-94%

Resource limiting and population declines due to drought related mortality —
Financial loss = R 200 000 ($ 28 850) if sold live




Actual
available
activity (4)
835792
h-1

Results — Sus__f;' "
203 — 109 — Wildebee

Potential
activity (2)
1778280
h-1

Rest
Overhead
(3)
53%

Maintenance/

reproduction

overhead (5)
13.5%

Available
activity
Food (6)
604615
h-1

Grass available minus EL = 189297698 kg y 'APPA-!

Energy
required
(1)
5036
MJd-!

Energy
required (8)
2763744
MJd-!

Grass
required (7)
263214
kg y'APPA-!

Resource not limiting
yet population
declined




Actual
available
activity (4)
51753292
h-1

Results — Sus__.f al
203 — 109 — Multiple's

Potential
activity (2)
97647720

h-1

Rest
Overhead
(3)
47%

Maintenance/

reproduction

overhead (5)
1%

Available
activity
Food (6)
41012042
h-1

Grass available minus EL = 189297698 kg y-'APPA-"

Energy
required
(1)
168401
MJd-!

Energy
required (8)
61466365
MJd-!

Grass
required (7)
5853940
kg y"'APPA-1

Resource not limiting yet
population declined




Natural attrition — 8%
reduction =

blue wildebeest 19
population = 215

Blue wildebeest
215

Predation -

35% reduction
blue wildebeest 76
population = 139

Total Area — 63 000ha
Total internal supply:
blue wildebeest 203 + 15%
annual increment = 31
population = 234

0.3 blue wildebeest

100ha" Blue

wildebeest

biomass
0.2 blue wildebeest

100ha-"

Total
throughput
-59%
-95

Resource not limiting yet population declined due to lion predation
Financial loss =R 152 000 ($ 22 687) if sold live
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» Fences and water — sedentary
wildebeest population — re-scaled

e Two cases

— Resources limiting — absence — predators —
numbers game

— Resource not limiting — Lions incre
successful




The two ap

« OOM - useful — extreme cases -
sensitive — number of years — less soO —
annual basis — management decisions

 Loop analysis — management action
— 1. Animal numbers

— 2. Removal — portion - nomadic — s
males — maintain pride integrity

— 2. Contraceptlon — maintain pride it J
— 2. Re-introduce wildebeest — sustz :'." |
— 2. Halt excessive habitat manipulatiga==




Spatial scale an o!

APPA’s don’t

visaversa
Objective

- Maintain essential
Ecological
processes and life
support systems

- Preserve diversity
(genetic)

- Sustainable '
utilisation of spemes
and ecosystems

Use bLe -~~\ ND why
by arf k P and
Relevance- Relevance-

Large Protected Small/
areas e.g. Kruger re-scaled areas
High Moderate-Low

High

Moderate-Low




NO GNUS
s BAD GNUS /



