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Corpulent or malnourished? 

Depends on where the world's most abundant 

large marine herbivores live
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Canonical perspective…

Insights into marine turtle demographic

processes are essential to diagnose long-

term trends in population abundance and

support evidence-informed conservation

Processes such as habitat-, sex- and age-

specific survival, breeding propensity and

somatic growth and maturation

We focus on growth and spatial variation in

growth for green turtle stocks resident in 2

major Pacific Ocean ecosystems:

• Hawaiian Archipelago

• Great Barrier Reef

These 2 genetic stocks have been monitored

for > 40 years using robust capture-mark-

recapture sampling program

Long-term monitoring programs are the

foundation for robust estimation of green

turtle demographic rates and population

abundance



What is so important about growth …

Well, in very simplistic terms:

… the faster you grow the sooner you get to sexual maturity and the sooner you

reproduce the sooner you provide off-spring to the next generation

So somatic growth and maturation are two sides of the same coin

But not all green turtles that are resident in the various foraging habitats for these 2

stocks (Hawaiian Archipelago, Great Barrier Reef) develop and mature at the same

rates



Hawaiian Archipelago …

Source: Ursula Bennett



Spatial variation in the Hawaiian Archipelago …

malnourished

corpulent !



Spatial variation within the Great Barrier Reef…

malnourished

corpulent

Port Curtis

Raine Island



Spatial 
variation 
also occurs 
across the 

Caribbean & 
western 
Atlantic …



Application of growth and maturation insights…

We can evaluate various hypotheses about

the population-level consequences of

spatial variation in the food supply using

simulation-based modelling of green turtle

metapopulation dynamics — with various

foraging habitat populations of the same

genetic stock exposed to different food

supply dynamics



You are what you eat 

(or what was available to eat)…

Once recruited to coastal benthic habitats, the

local food supply dictates ongoing growth rates

— subsequently, corpulent or malnourished.

If the supply (algae, seagrass) is limited, then

stunted growth occurs in those foraging habitats

— recruiting to a productive foraging habitat is a

fortunate stroke of serendipity! It all depends

on where you settle, recruit and live.

Green turtles can survive with limited food intake

for long periods of time but are malnourished

resulting in mature turtles skipping breeding

seasons and reduced lifetime egg productivity

Malnourished turtles are likely more susceptible

to disease with increased morbidity & mortality

Population-level consequences are reduced

reproductive output and population size in the

longer term — with unintended ecosystem

consequences driven by increased algal and/or

seagrass biomass (see figure opposite)



Long-term (multi-decadal) monitoring studies are the foundation for

deriving deep ecological insights and evidence-informed conservation
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