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Extended abstract

A recent integrated demographic analysis of a 
black-browed	 albatross	 (Thalassarche melanophris) 
population breeding on Kerguelen Islands character-
ised important historical drivers of population trends 
from 1950 through 2011 (Michael et al., 2017). This 
period included an observed population decline from 
the	mid-1990s	through	the	mid-2000s.	The	majority	of	
model-estimated	by-catch	was	attributed	 to	 the	 illegal,	
unreported, and unregulated (IUU) demersal longline 
fleet	targeting	toothfish	in	the	plateau	region	coincident	
with	 the	 albatross	 decline.	 The	 role	 of	 this	 IUU	 fleet	
as the driver of the observed population decline was 
robust	 to	 changes	 in	 the	 assumed	magnitude	of	 effort,	
model-informed	by-catch	 rate,	and	 the	probability	 that	
an albatross from the focal population was caught. Addi-
tionally,	warmer	sea-surface	temperature	(SST)	near	the	
colony during the incubation period related to increased 
breeding success. While the mechanism supporting this 
link is uncertain, we suspect this relationship relates to 
foraging	conditions	and	the	relative	efficiency	of	parents	
provisioning their chick. 

At	 first	 glance,	 the	 outlook	 for	 this	 population	 looks	
relatively positive. The forecast increase in SST would 
support population viability, although recent work 
indicates a sensitivity to extremes (Pardo et al., 2017). 
The	impact	of	the	IUU	demersal	longline	fleet	has	been	
virtually removed due to collaborative surveillance and 
deterrence activities (Duhamel and Williams, 2011; 
Delegation of France, 2015). However, changes in 
fishing	 effort	 could	 alter	 by-catch	 patterns,	 overriding	

the	benefit	of	increased	SST.	Tracking	fishing	effort	and	
by-catch	patterns	across	the	at-sea	range	of	this	popula-
tion	presents	a	significant	challenge,	due	 to	 the	spatial	
extent	and	overlap	with	fleets	from	multiple	nations	and	
managing bodies.

To	 help	 managers	 prioritise	 their	 by-catch	 monitor-
ing	 efforts,	 we	 combine	 projected	 demographic	 data	
with	 known	 at-sea	 distributions	 to	 identify	where	 and	
when	 by-catch	 could	 have	 the	 greatest	 impact	 on	 this	
population.	We	 calculate	 the	 reproductive	 value	 (RV),	
or remaining expected reproductive contribution of an 
albatross (Bouwhuis et al., 2011; Zhang et al., 2015), 
using	data	projected	from	the	above	integrated	popula-
tion	model	through	2067	using	forecast	SST.	The	RV	is	
class	and	age-specific.	As	individuals	and	their	offspring	
are	not	 tracked	 through	 their	 lifetime,	variation	 in	off-
spring quality is not accounted for (Dupont et al., 2018). 
Return	rates	for	successful	and	failed	breeders,	adult	and	
immature survival and breeding success are estimated 
by the model and vary interannually. The transition from 
an	immature,	pre-breeding	albatross	to	a	breeding	adult	
is described by the proportion of birds having bred by a 
given age.

The	highest	RV	value	for	a	bird	of	any	age	or	class	is	a	
five	 (minimum	breeding	 age)	 year	 old	 breeding	 adult,	
followed	by	failed	and	non-breeding	birds	of	the	same	
age.	The	RV	of	pre-breeding	birds	increases	sharply	as	
they approach breeding age. Data are yet to be associated 
with space but have been calculated at a 2° × 2° spatial 
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and monthly temporal scale. These data will be com-
bined	with	known	habitat-use	patterns	at	the	same	scale,	
pinpointing the areas that individuals with the highest 
expected future contribution to the population use. These 
areas	will	represent	the	areas	where	by-catch	could	have	
the greatest negative impact on the population. 
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