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DUGONG & MARINE TURTLES

Commonality of life history traits 

LIMITED SUSTAINABLE POPULATION LOSSES

• BOTH LONG-LIVED SPECIES

• DELAYED 1ST BREEDING 

DUGONG: 4-17 YRS 

GREEN TURTLE: 30-40 YRS

• LOW REPRODUCTIVE RATE

DUGONG: PRODUCE ONE CALF EVERY 3 TO 7 YEARS

GREEN TURTLES: 5YR BETWEEN BREEDING SEASONS
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GREEN TURTLES:
HERBIVORE – SEAGRASS, ALGAE, MANGROVE

SHALLOW HABITATS:
SEAGRASS PASTURES

CORAL & ROCKY REEFS

MANGROVE FORESTS
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DUGONGS:

HERBIVORE – SEAGRASS SPECIALIST

SPECIALISED SHALLOW HABITATS:
SEAGRASS PASTURES

CORAL REEFS
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Based on: Sheppard et al. (2006)

• Dugongs move in response to 
changes in the quantity of 
quality seagrass food

• All ages, sizes and sexes

• Movements up to 560km

• Movements fast and direct 
between bays

Photos courtesy of James 

Sheppard, JCU

SATELLITE TELEMETRY RESULTS:

DUGONG MAKE LARGE-SCALE MOVEMENTS
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ON DUGONG & TURTLES: 
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CURRENT IMPACTS

NOT JUST A SINGLE YEAR IMPACT

• PROLONGED DROUGHT BROKE IN LATE 2009

SOUTH QUEENSLAND:

• FLOODS FEB, SEPT, DEC 2010,

• FLOODS CONTINUED THROUGH 2011

• FLOODS ACROSS MULTIPLE CATCHMENTS

CATEGORY 5 CYCLONES

LARRY 2006

HAMISH 2009

YASI 2011

+ LESS INTENSE CYCLONES

JANUARY 2011: 

PREDICTED INCREASE IN 

DUGONG & TURTLE STRANDINGS 

TURBID FLOOD PLUMES

(= suspended sediment)

IN INSHORE WATERS

Summer 2010/11: TC Anthony (c-2)

TC Yasi (c-5)

13.3% coral reef damage

25.8% coral reef damage

VARIABLE IMPACTS ALONG COAST

2010-2011 IMPACTS

CYCLONES =

STRUCTURAL DAMAGE TO HABITAT

TURBIDITY BLOCKS SUNLIGHT

SEDIMENT SMOTHERS BENTHIC SPECIES

POLLUTION OUTFLOWS FROM RIVERS

ESTUARIES ARE SCOURED

FLOOD PLUMES

IMPACT INSHORE

DUGONG - CUMULATIVE MONTHLY STRANDINGS BY YEAR
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DUGONG STRANDING EASTERN QUEENSLAND
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DUGONG STRANDING EASTERN QUEENSLAND
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LONG TERM FLOODING IMPACTS ON DUGONG HERDS

1992 MARY RIVER FLOODS INTO HERVEY BAY

Early 1992: two floods + cyclone

Loss of ~1,000km2 seagrass

~100 dugong deaths

Nov/Dec 1992: 71±40 (SHB)

Nov/Dec 1993: 257±85 (SHB)

% calves: 22% (1988) to 2.2% (1993)

Nov 2005: 1331±261 (SHB)

HERD DISPERSAL

REDUCED BREEDING RATE

Aug 1988: 1753±388 (SHB)

AERIAL SURVEYS

TURTLES - CUMULATIVE MONTHLY STRANDINGS BY YEAR
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YEARLY MARINE TURTLE STRANDINGS AND MORTALITY 

BY SPECIES, 1999-2011
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EXCLUDING INDIGENOUS HUNTING

MARINE TURTLE STRANDING EASTERN QUEENSLAND
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HOMING BACK

TO CAPTURE AREA

Adult female green turtle,

GPS Satellite telemetry

RELEASED RABY BAY

# 48841

# 48852

MORETON 

BAY

MORETON 

ISLAND

BRIBIE

ISLAND

POST FLOODS: 

GREEN TURTLES APPEAR TO OCCUPY

LARGER HOME RANGES THAN IN PREVIOUS STUDY

REDCLIFFE

PENINSULA

WORK 

IN PROGRESS

ARE TURTLES

CHANGING 

FORAGING AREAS?

WITH NEGATIVE IMPACTS ON SEAGRASS FROM EXTREME CLIMATE EVENTS:

TURTLES & DUGONG ARE EXPECTED TO: 

• HAVE REDUCED BODY CONDITION/POOR HEALTH

• MOVE MORE IN SEARCH OF FOOD

EXPECTED CONSEQUENCES:

• INCREASED INTERACTION WITH FISHING GEAR

• TURTLES & DUGONG IN POOR HEALTH = REDUCED BREATH-HOLDING CAPACITY

= INCREASED PROBABILITY OF DROWNING

WITH NEGATIVE IMPACTS ON SEAGRASS FROM EXTREME CLIMATE EVENTS:

TURTLES & DUGONG ARE EXPECTED TO: 

• HAVE REDUCED BODY CONDITION/POOR HEALTH

• MOVE MORE IN SEARCH OF FOOD

EXPECTED CONSEQUENCES:

• INCREASED TIME UNDER VESSEL TRAFFIC

• TURTLES & DUGONG IN POOR HEALTH = REDUCED FITNESS & SLOW RESPONSE TIME 

= INCREASED BOATSTRIKE

TURTLES ARE EXPECTED TO: 

• USE DREDGED AREAS & CHANNELS       

AS “REFUGIA”

MONITORING FORAGING POPULATIONS 

HELPS US UNDERSTAND THE PROBLEMS & FIND SOLUTIONS

GONAD EXAMINATION 

(LAPAROSCOPY & ULTRASOUND):

DETERMINES SEX, MATURITY 

& BREEDING STATUS
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BOYNE:Reasonable condition

BOYNE:Poor condition

BOYNE:Very poor condition

MORETON BAY: Eastern Banks

FLOOD PLUME IMPACT ON FORAGING GREEN TURTLE HEALTH, 2011 

(BODY CONDITION (CARAPACE LENGTH/BODY WEIGHT) COMPARISONS)

UNDER FLOOD PLUME FOOTPRINT: BOYNE RIVER ESTUARY 

NOT UNDER FLOOD PLUME FOOTPRINT: EASTERN BANKS, MORETON BAY

NOT ALL HABITATS  & LOCALITIES EQUALLY IMPACTED: STUDIES CONTINUING
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Chelonia mydas

AN INDICATOR OF BAY PASTURE/ECOSYSTEM QUALITY

ANNUAL BREEDING RATE OF MORETON BAY RESIDENT TURTLES

REDUCED BREEDING RATE AT ~18MTH AFTER LA NINA EVENTS (Limpus & Nicholls, 2000)

BASED ON GONAD EXAMINATION

(LAPAROSCOPY) OF LIVE TURTLES

SAMPLED IN FORAGING AREA

Chelonia mydas  HERON ISLAND, AUSTRALIA

TOTAL ANNUAL NESTING POPULATION

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
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Trend line

sGBR GREEN TURTLE STOCK RECOVERING: 3% ANNUAL INCREASE OVER 45YR

EVEN THOUGH

2 EXTENDED WET PERIODS (1970s & 1990s) WITH NEGATIVE IMPACTS

INDEX BEACH FOR sGBR GREEN TURTLE STOCK PERFORMANCE

2011-2012 SUMMER

• COOLEST SUMMER IN 42YR

• MALE BIASED HATCHLINGS

• EGG MORTALITY FROM COOLING

IMPACT

ON 

NESTING BEACHES

STILL MUCH TO LEARN

REGARDING

CLIMATE CHANGE IMPACTS

IMACT OF EXTREME 

LA NINA

WEATHER EVENTS
FLOODS

EROSION OF 

COASTAL 

AQUATIC HABITATS

-VE IMPACT ON

• SEAGRASS

• CORAL REEFS

REDUCED FOOD SUPPLY

IN FORAGING AREAS 

DUGONG & GREEN TURTLES

• INCREASED MORTALITY

• DECREASED GROWTH

• REDUCED BREEDING RATES

EROSION OF 

BEACHES

MARINE TURTLES

• REDUCED NESTING SUCCESS

• REDUCES HATCHING SUCCESS

HIGH RAINFALL

CYCLONES

COOL SANDS 

ON BEACHES

COOL 

COASTAL WATERS

MARINE TURTLES

= COOL NESTS

• REDUCED # FEMALE HATCHLINGS

MARINE TURTLES

WITH EXTREME COOLING

• REDUCED HATCHING SUCCESS

FLOOD PLUMES/REDUCED SALINITY/POLLUTION

IN COASTAL WATERS

MARINE TURTLES – NESTING

SLOWER PHYSIOLOGY

• LONGER INTER-NESTING PERIOD

• EXPANDED NESTING SEASON

MARINE TURTLES & DUGONG HAVE MAINTAINED 

ROBUST POPULATIONS ACROSS DECADES 

OF CLIMATE VARIABILITY

CURRENT CHALLENGES:

REDUCE HUMAN IMPACTS
• REDUCE RUN-OFF IMPACTS FROM RIVERS

• IMPROVE COASTAL HABITAT QUALITY

• REDUCE VESSEL INTERACTIONS

• REDUCE FISHERIES INTERACTIONS


