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Why	risk	assessment?	
•  Develop	a	transparent	framework	for	ranking	
the	rela%ve	risk	posed	by	fisheries	for	the	
ecosystem	

•  Incorporate	flexibility	to	accommodate	
variable	data	quality,	consider	different	
characterizaTons	of	risk,	etc.	

•  Screening	tool	to	idenTfy	potenTal	concerns	
→	more	about	avoiding	false	negaTves	than	
asserTng	true	posiTves	



Ecosystem	risk	assessment	framework	
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QuanTfying	risk	

2	axes	of	informaTon	
	

1.  the	exposure	of	a	
subject	to	a	pressure	

2.  the	sensi%vity	of	the	
subject	to	the	
pressure,	if	exposed	

Horness et al. 1998 





No Concern  Serious Concern 



Target	Species	
	



Pilot	study	includes	5	Target	Species	
1.  California	Halibut	
2.  Kelp	Bass	
3.  Pacific	Herring	
4.  Spiny	Lobster	
5.  White	Sturgeon	



Pilot	study	includes	9	Target	Fisheries	

1.  White	Sturgeon-Sport-H&L	
2.  Kelp	Bass-Sport-H&L	
3.  California	Halibut-Sport-H&L	
4.  California	Halibut-Commercial-Trawl	
5.  California	Halibut-Commercial-Gillnet	
6.  California	Halibut-Commercial-H&L	
7.  Pacific	Herring-Commercial-Gillnet	
8.  Spiny	Lobster-Sport-Hoop	Net	
9.  Spiny	Lobster-Commercial-Trap	



Target	A>ributes	

Axis	 A2ribute	
Exposure	 Management	EffecTveness	&	Current	stock	status	
Exposure	 MPA	Coverage	
Exposure	 Morphology	affecTng	capture	
Exposure	 SpaTal	intensity		
Exposure	 Temporal	intensity	
Exposure	 Value	of	exploited	species	

SensiTvity	 Age	at	maturity	
SensiTvity	 Behavioral	response	
SensiTvity	 Fecundity	
SensiTvity	 Breeding	Strategy	
SensiTvity	 Fishing	Mortality	
SensiTvity	 PopulaTon	connecTvity	



Sensi9vity	
A2ributes	

A2ribute	
descrip9on	

High	
(4)	 3	 2	 Low	(1)	

Fecundity	

Fecundity	-	the	
popula%on-wide	
average	number	
of	offspring	
produced	by	a	
female	each	year	

<10	 10-100	 100-1,000	 >1,000	



RelaTve	Risk	Among	Target	Fisheries	
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CGN	=	Commercial	Gillnet	

CHL	=	Commercial	Hook	&	Line	

CTR	=	Commercial	Trawl	

CTP	=	Commercial	Trap	

SHL	=	Sport	Hook	and	Line	

SH	=	Sport	Hoopnet	
	



Risk	to	target	species	

RelaTve	Risk	Among	Target	Species	
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Bycatch	

Working Definition: Catch that is returned to the water  



We	considered	10	Bycatch	Groups	

1.  Marine	Mammals	
2.  Marine	Birds	
3.  Threatened	or	Endangered																						

species	or	overfished	rockfish	
4.  Elasmobranchs		
5.  Salmonids	
6.  Flajish	
7.  Other	Rockfish	
8.  Other	Pelagic	Finfish	
9.  Other	Non-Pelagic	Finfish	
10. Other	Marine	Invertebrates	



Bycatch	ConsideraTons	

1.  For any guild in which bycatch is significant (> 1% 

     of total catch), we use the most common species  

     within that guild and score it as appropriate. 

 
2.  Sub and supralegals are included in bycatch  

 

 

 



Bycatch	ConsideraTons	

3. For the guilds of Marine Mammals, Marine Birds, and  
T&E Finfish/Overfished Rockfish, if there is any bycatch  
of these guilds, we score the most common species 
within the guild, regardless of how small the number of 
bycatch species. 

 
4. For the other seven guilds, if all species within the guild 

have what we consider to be non-significant* bycatch, 
we score that guild all zeroes. 



Bycatch	A>ributes	
Axis	 A2ribute	
Exposure	 Magnitude	
Exposure	 Management	EffecTveness	
Exposure	 MPA	Coverage	
Exposure	 SpaTal	Intensity	
Exposure	 Temporal	Intensity	
Exposure	 Current	Status	

SensiTvity	 Age	at	Maturity	
SensiTvity	 Behavioral	Response	
SensiTvity	 Fecundity	
SensiTvity	 Release	Mortality	
SensiTvity	 PopulaTon	ConnecTvity	
SensiTvity	 Breeding	Strategy	



EvaluaTng	RelaTve	Risk	

•  Revised	scores	

•  CumulaTve	Risk	-	Sums	scores	for	Bycatch	groups	
because	not	all	groups	may	be	impacted	by	the	
fishery	(0	values).	

•  WeighTng	-	To	emphasize	certain	a>ributes	over	
others.	

–  Exposure:	50%	to	magnitude	
–  SensiTvity:	50%	to	release	mortality	

•  Protected	groups	-	HighlighTng	fisheries	that	
interact	with	protected	groups	(mammals,	birds,	
threatened	species)	



RelaTve	Risk	to	Bycatch	Among	Target	Fisheries	
WeighTngs	for	Magnitude	and	Mortality	
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CGN	=	Comm.	Gillnet	

CHL	=	Comm.	Hook	&	Line	

CTR	=	Comm.	Trawl	

CTP	=	Comm.	Trap	

SHL	=	Sport	Hook	and	Line	

SH	=	Sport	Hoopnet	
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Comparison	of	methods	for	evaluaTng	
cumulaTve	risk	to	bycatch	

Unweighted	 Weighted	
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Risk	to	bycatch	groups	

RelaTve	Risk	to	Bycatch	Among	Target	Species	
WeighTngs	for	Magnitude	and	Mortality	
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White	sturgeon,	California	halibut,	kelp	
bass	may	pose	greatest	risk	to	bycatch	

Why	is	bycatch	risk	high	for	these	3?	
	
Several	bycatch	(5+	bycatch	guilds	in	each	fishery)	
	
White	sturgeon	→	oversized	white	sturgeon,	green	
sturgeon,	elasmobranchs	
	
California	halibut	→	most	bycatch	groups	(7)	
	
Kelp	bass	→	birds,	sublegal	kelp	bass	
	



Habitat	



We	considered	10	Habitat	Groups	

1.  Habitat-forming	marine	vegetaTon	
2.  Habitat-forming	marine	invertebrates	
3.  Estuaries	
4.  Nearshore	hard	bo>om	
5.  Nearshore	sop	bo>om	
6.  Offshore	hard	bo>om	
7.  Offshore	sop	bo>om		
8.  Pelagic	
9.  Sop	bo>om	interTdal	
10. Hard	bo>om	interTdal	



Habitat	A>ributes	
Axis	 A2ribute	
Exposure	 Intensity	
Exposure	 Management	EffecTveness	
Exposure	 MPA	Coverage	
Exposure	 SpaTal	Overlap	
Exposure	 Temporal	closures	
Exposure	 Gear	Footprint	

SensiTvity	 Damage	to	Habitat	
SensiTvity	 Current	Status	
SensiTvity	 PopulaTon	ConnecTvity	
SensiTvity	 Recovery	Time	



EvaluaTng	RelaTve	Risk	to	Habitats	

• 	Revised	scores	
• 	Gear	footprint	-	exposure	a>ribute	vs.	mulTplier	
• 	A>ribute	weighTngs	

– Exposure:	50%	to	gear	footprint	
– SensiTvity:	50%	to	damage	

• 	WeighTng	of	habitat	groups	
– Based	on	CDFW	assignments	

• 	HighlighTng	the	number	of	habitat	groups	that	
each	fishery	interacts	with	
	



RelaTve	Risk	to	Habitat	Among	Target	Fisheries	
Weighted	A>ributes,	Gear	Footprint	à	Exposure		
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CGN	=	Comm.	Gillnet	

CHL	=	Comm.	Hook	&	Line	

CTR	=	Comm.	Trawl	

CTP	=	Comm.	Trap	

SHL	=	Sport	Hook	and	Line	

SH	=	Sport	Hoopnet	
	



Comparison	of	methods	for	evaluaTng	
risk	to	habitats	

Weighted,	gear	footprint	à	
exposure	 Unweighted,	gear	mul9plier	
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RelaTve	Risk	to	Habitat	Among	Target	Fisheries	
Weighted	A>ributes,	Gear	Footprint	à	Exposure		
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California	Halibut	and	Spiny	Lobster	may	

pose	greatest	risk	to	Habitats	

Why	is	habitat	risk	high	for	these	groups?	
	
California	halibut	trawl	and	gillnet	à	highly	
influenTal	gear	footprint	and	damage	a>ributes	
	
Spiny	lobster→	Inverts,	Hard	and	sop	bo>om	
nearshore,	VegetaTon	
	
Pacific	herring?	Highly	influenTal	gear	mulTplier	
	



Preliminary	Conclusions	

•  Target	–	greatest	for	white	sturgeon,	
least	for	Pacific	herring.	

	

•  Bycatch	–	greatest	for	white	sturgeon	
and	Pacific	halibut	commercial	gillnet.	

	

•  Habitat	–	greatest	for	California	
halibut	and	spiny	lobster.	

	
	

The	project	is	ongoing	and	will	
incorporate	input	from	today’s	workshop	



The End...for now 


