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Percentile 20% 40% 60% 80% 100%

Range of
discard 0-14% 14-27% 27-40% 41-61% 62-96%
rates

Kelleher, K. (2005). FAO Fisheries Technical Paper. No. 470




Berprotect pinnipeds.

1986 - Additional . “protect gray whales.
(1989 U.N. bans arge sca-l‘é pelaglc DGNs)

1990 - Additional closures, concerns regarding
shark catch.

(2001 - Washington prohibits DGN)
1997 — Nets lowered 36 feet
2001 - Pacific Leatherback Conservation Area.










,;, e~

= 4-.. ¥ ;-,-_:_ = _';‘:_'
Stock Assessmeﬁ A -
r-l'-" .‘"":l..'._' e *‘

— Moore & Barlow s <
e low growth rates: i?‘f;; ,
e “precision was low” with -CI ranging from -10% to +9%
— SAR uses generic cetacean growth rate of 2%
e Whitehead (2002) estimates 1% (0.7% to 1.5%)

e Moore & Barlow estimates under 1%
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e Ten countries

e over 100 institutions,

e 30 faculty from Stanford University and
the University of California
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Years before present

From McCauley, et al., (2015) Science 347:248 



State of the oceans





Marine 

Extinctions





CA Drift Gill Net is among the 20% worst

		Percentile		20%		40%		60%		80%		100%

		Range of discard rates		0-14%		14-27%		27-40%		41-61%		62-96%



California Drift Gill Net Fishery discard rate:  64%



Kelleher, K. (2005). FAO Fisheries Technical Paper. No. 470





Forty years of of experiments

1982 - 12 mile exclusion to protect pinnipeds.

1986 - Additional closures to protect gray whales.

(1989 U.N. bans large scale pelagic DGNs)

1990 - Additional closures, concerns regarding shark catch. 

(2001 - Washington prohibits DGN)

1997 – Nets lowered 36 feet 

2001 - Pacific Leatherback Conservation Area. 





Over 20% of the catch is of threatened species

Sperm whales - endangered

Leatherback - endangered

Loggerhead - endangered

Common thresher shark 

90-day ESA finding

CMS – Appendix II

Bigeye Thresher 

– IUCN Vulnerable

CMS – Appendix II

Blue Shark – IUCN Near Threatened

Longfin Mako – IUCN Vulnerable

Shortfin Mako – IUCN Vulnerable

Smooth Hammerhead – IUCN Vulnerable, CITES Appendix II





Giant Manta Ray 

IUCN Vulnerable

CITES – Appendix II

Basking Shark

IUCN Vulnerable

CITES Appendix II

Spiny Dogfish – IUCN Vulnerable

Megamouth* - IUCN DD

Bluefin Tuna – IUCN Vulnerable

Blue Marlin – IUCN Vulnerable









The consequences of getting it wrong







1. Sperm Whales

Stock Assessment

Moore & Barlow 

low growth rates: 0.6% - 0.8%, 

“precision was low” with CI ranging from -10% to +9%

SAR uses generic cetacean growth rate of 2%

Whitehead (2002) estimates 1% (0.7% to 1.5%)

Moore & Barlow estimates under 1%





Fifteen species to manage



































Extinction is guaranteed

Even with 80% confidence that management is right for each of 15 species, this implies a…



98.8% chance of pushing at least one species toward extinction. 





Drag on the U.S. economy	

Benefits v. Costs:

Observers

Biological 

Analysis

Regulatory Analysis

Litigation costs





Transfer Effect	

ONLY occurs where

No U.S. sources can take up supply

Harpoons, Buoy gear

Foreign sources increase effort

Displacement, not transfer



This is largely hypothetical





International Sanctions

MMPA

	Section 101(a) requires bans of products from fiheries have been caught with commercial fishing technology which results in the incidental kill or incidental serious injury of marine mammals in excess of United States standards.

Moratorium Protection Act

allows action against countries that have not adopted regulations “to end or reduce such bycatch that is comparable to that of the United States” 16 U.S.C § 1876k 





Cetaceans





All others	Average Annual Cetacean Take - West Coast Fisheries	0	Bering Sea pacific cod longline	Average Annual Cetacean Take - West Coast Fisheries	0.25	Bering Sea ocean perch trawl	Average Annual Cetacean Take - West Coast Fisheries	0.25	Bering Sea pollock trawl	Average Annual Cetacean Take - West Coast Fisheries	0.25	Gulf of Alaska Sablefish longline	Average Annual Cetacean Take - West Coast Fisheries	0.36	Bering Sea greenland turbot longline	Average Annual Cetacean Take - West Coast Fisheries	0.38	California halibut/sea bass gill net	Average Annual Cetacean Take - West Coast Fisheries	1.4	Bering Sea flatfish trawl	Average Annual Cetacean Take - West Coast Fisheries	1.7	California small mesh drift gill net	Average Annual Cetacean Take - West Coast Fisheries	5	California drift gill net fishery	Average Annual Cetacean Take - West Coast Fisheries	67.8	



All others	Average Annual Cetacean Take - West Coast Fisheries	0	Bering Sea pacific cod longline	Average Annual Cetacean Take - West Coast Fisheries	0.25	Bering Sea ocean perch trawl	Average Annual Cetacean Take - West Coast Fisheries	0.25	Bering Sea pollock trawl	Average Annual Cetacean Take - West Coast Fisheries	0.25	Gulf of Alaska Sablefish longline	Average Annual Cetacean Take - West Coast Fisheries	0.36	Bering Sea greenland turbot longline	Average Annual Cetacean Take - West Coast Fisheries	0.38	California halibut/sea bass gill net	Average Annual Cetacean Take - West Coast Fisheries	1.4	Bering Sea flatfish trawl	Average Annual Cetacean Take - West Coast Fisheries	1.7	California small mesh drift gill net	Average Annual Cetacean Take - West Coast Fisheries	5	



Actions

Develop a robust transition plan

During transition, hard caps with a substantial margin of safety

Keep the PLCA closed

Don’t bother with longlines





Scientific Community

230 scientists, representing 

Ten countries

over 100 institutions, 

30 faculty from Stanford University and the University of California









United State Congress

Senator Dianne Feinstein

Rep. Jared Huffman

Rep. Doris Matsui

Rep. Sam Farr 

Rep. Lucille Roybal-Allard

Rep Michael M. Honda

Rep. Mike Thompson

Rep. Jerry McNerney

Rep. Grace F. Napolitano

Rep. Zoe Lofgren

Senator Barbara Boxer

Rep. Alan Lowenthal 

Rep. Adam Schiff

Rep. Anna Eshoo

Rep. Barbara Lee

Rep. John Garamendi

Rep. Mark DeSaulnier

Rep. Earl Blumenauer (OR)

Rep. Jim McDermott (WA) 









“I want our oceans to look like this.”



“I want my children to see these species.”

								Zola Thurston, age 10
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REVIEW ◥ MARIN E CON SER V A T I ON Marine defaunation:Animallossin the global ocean Douglas J. McCauley , 1 * Malin L. Pinsky , 2 StephenR.Palumbi,3JamesA.Estes,4 Francis H. Joyce, 1 Robert R. Warner 1 Marine def aunation, or human-c aused animal lossintheoceans,emergedforcefullyonly hundr eds of y ear s ag o , wher eas terr estrial defa unationhasbeenoccurringfarlonger. Though humans hav e caused f ew global marine extinctions,wehaveprofoundlyaffected marine wildlif e , altering the function ing and pr o visioningofservicesineveryocean. Curr ent ocean tr ends, coupled with terr estrial defaunationlessons,suggestthatmarine d e f a u n a t i o n r a t e s w i l l r a p i d l y in t e n s i f y a s h u m a nuseoftheoceansindustrializes.Though pr otected ar eas ar e a po w erf ul tool to harness o ceanproductivity,especiallywhendesigned with futur e cli m ate i n m ind , additional manag e mentstrategieswillberequired.Overall, habitat d egr adation is lik ely t o i ntensi fy as a m ajordriverofmarinewildlifeloss.Proactive inter v ention c an av ert a m arine def aunation disasterofthemagnitudeobservedonland. S everal deca d es o f r e s earch o n d efaunation in terrestrial h abitats h ave r evealed a se r i a l lo s s o f m a m m a ls , b i r d s , r e p t i l e s , a n d i n v e r - tebrates th at previously p layed imp o rtant ecological roles ( 1 ). Here, we review the major advancements that have been made in understanding t h e historical and c ontemporar y p r o c e s s e s o f s i m i l a r d e f au n a t i o n i n m a r i n e e n v i - ronments. We highlight patterns of similarity and difference between marine and terrestri al d e f a u n a t i o n p r o f i l e s t o id e n t i f y b e t t e r w a y s t o unders tand, m anage , and a nticipa t e t h e effects o f future def a unation i n our Anthropo cene oceans. Pa t t e r n s o f m a r i n e d e f a u n a t i o n


Delay e d d ef aun a tion in th e o c eans


Defaunation o n l a n d b egan 10,0 00 to 100,00 0 y e a r s


ago as humans were expanding their range and


coming into first contact with novel faunal


as s em b l a g es ( 2 – 4 ). B y co ntr a st, t he physic al p rop-


erties of the marine environment limited our


c a p a c i t y e a r l y o n t o a c c e s s an d e l i m i n at e m a r i n e


anima l spec ies. Thi s dif f i c ulty notw ithstanding ,


huma ns began h a r v e st ing m arine a nima ls at le ast


40,0 00 yea rs a g o, a d ev el op me nt tha t s o me hav e


s u g g e s t e d w a s a d e f i n i n g fe a t u r e i n b e c o m i n g


“ fu lly m o d er n h u m ans ” ( 5 ). Even t h is early h ar vest


affected local marine f auna ( 6 ) . H o w e v e r , g l o b al


rates o f m arine d efaunation only in tensifie d i n


the l ast c ent u r y with the ad ve n t o f i ndustria l


fishing a nd th e r ap id expansion of coastal p opu-


la tion s ( 7 ). As a r es ul t, ex ta nt g l oba l m a rin e fau na l


assemblagesremaintodaymorePleistocene-like, atleastwithrespecttospeciescomposition,than terrestrialfauna.Thedelayedonsetofintensive globalmarinedefaunationismostvisibleina c omparativechronologyoffaunalextinctionsin whichhumansarelikelytohavedirectlyorin- directlyplayedarole(8)(Fig.1). Comparingratesofanimalextinction Despitetherecentaccelerationofmarinedefau- nation,ratesofoutrightmarineextinctionhave beenrelativelylow.TheInternationalUnionfor ConservationofNature(IUCN)recordsonly15 global extinctions of marine animal species in thepast 514 years (i.e., limit of IUCN temporal coverag e ) a n d n o n e i n t h e p a s t f i v e d e ca d e s ( 8 , 9 ). Bycont r a s t , t h e I U C N r e c o g n i z e s 5 1 4 e x t i n c t i o n s ofterrestrial animals during the same period (Fig.1). W hile appr o x imately s ix times m o r e an- imalspecies h ave b een cataloged o n l and t han i n theoceans ( 10 ), this i m balanc e d oes n o t ex p l ai n the36-fold difference between terrestrial and mari ne a n i m al extinc t io ns. Itisi m p or t a n t t o n o t e t h a t t h e s t a t u s of on l y a smallfraction o f d escribed marine anima l spe- cieshav e been eva l u ated by the I UCN, and many assessed s pecies were dete rm ine d to be data de fi- cient(11 )( F i g . 2 ) . T h i s l a c k o fi n f o r m a t i o n n e c e s - sitatest hat o fficia lly re porte d numbers o f e xtinct andendangered m arine f au na be considered as minimum es t im ate s ( 11 ). T h ere r ema i n, h o we ver , anumb e r o f d a t a - i n d e p e n d e n t e x p l a n a t i o n s f o r thelower extinction r ates of marine fauna. Ma- rine s pe c i e s , f o r i n s t a n c e , t e n d t o b e m o re w i d e - spread, ex h ibit less endemism, and h ave higher dispersa l ( 12 , 13 ). Comp l a c e n c y a b o u t t h e m a g n i t u d e o f c o n t e m - porary m a r i n e e x t i n c t i o n s i s , h o w e v e r , i l l - a d v i s e d . Ifwedisrega r d t he >5 0 , 000 - year head s tart of intense t errestri al def a un ati o n ( Fig . 1) an d c om- pare only contemporar y ra tes o f ext in ct io n o n l an d andin t h e s e a, a c a u t i o n a r y l es s o n e m e r g e s . M a - rineextinc t i o n r ates today l oo k similar to the modera t e levels o f t errestrial extinction o bser v ed beforethe i n dustrial r evolu tion (fig . S 1). R ates of extinction o n land i ncreased dramatica lly after this perio d , a nd we may n o w b e si tting a t t he pr ec ip ic e ofasimilar e x tinction tran sition in the o cean s. Three o t h er ki nds o f e xt incti o n Thesmall number of species k nown to be perma- nentlyl o s t f r o m t h e w o r l d ’ so c e a n s i n a d e q u a t e l y RE SEAR CH
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Fig.1.Com


p


a r a t i v e c h r o no l o g y o f hu m a n - a s s o ci a te d


terrestrialand m a r i n e a ni m a l e x t i nc t i o ns . Gr e e n b a r s


indicateanimal e x tinctions that occurr ed on land , a nd blue


barsindicatem a r i n e a n i m a l e x t i n c t i o n s. T i m e l i n e m e a -


suresyearsbefore2014CE.Onlyextinctionsoccurringle s s t h a n 5 5 , 0 0 0 y e a r s a g o a r e de pi c t e d .


Def


aunationhasancientoriginsonlandbuthasintensifiedonly within t he last s e v e r a l h und r e d y ear s in the


oceans.Seedetailsin(8).
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