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

State of the oceans

Marine 
Extinctions



CA Drift Gillnets are among the 20% 
worst worldwide

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



Fully 20% of the catch is of 
threatened or rare species



Scientific Community recommends 
discontinuing the use of drift gillnets

230 scientists, representing 
• Ten countries
• over 100 institutions, 
• 30 faculty from Stanford University and 

the University of California



Drift Gillnets are a 
Net Drag for U.S. Taxpayers

Category Source Annual Cost
Admin./Oper. Costs FMP, Appx H. $390,205 
Science FMP, amortized $154,500 
Observers 560 sets, 25% coverage $105,000
Total Annual Costs $649,705 

2014 landings (556 sets) $510,000
Net Loss to economy (2014) -$139,705



Five Reasons why the transfer effect 
does not happen

Bad Assumptions
1) ONLY IF U.S. sources can’t take up supply
2) ONLY IF supply to US is not just diverted from 

foreign markets
3) ONLY IF Global effort increases
4) ONLY IF Removing DGN gear has a significant 

impact on global prices
5) ONLY IF Foreign sources have excess capacity



REGULATORY ENABLING EFFECT
DOES HAPPEN

Marine Mammal Protection Act
• Section 101(a)(2) requires bans of fish products 

caught with methods “which result[] 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 § 1826k 



Actions by Turtle Island 
Restoration Network 

• March 2008: TIRN and CBD Petition to NMFS to 
demand sanctions against Singapore, Taiwan
– CA DGN fishery sets “U.S. standards” since the 

other two swordfish fisheries in the Atlantic and 
Hawai’I have already banned them. 

January 2015: TIRN and CBD 
reach settlement with NMFS 
to create regulations to ban 
imports under the MMPA



Banning DGNs protects U.S. fishermen
• U.S. Government: ban or pressure foreign regulators
• Environmental NGOs: target foreign violators of 

international standards.  

- Implement CDFW Hard Caps during transition
- Develop Transition Plan to mix of gears



PFMC has 
Independent Authority 
with different standards

• MSA: Councils have independent authority to 
set fishing levels under National Standard 1
– “taking into account the protection of marine 

ecosystems”
– “reduced by any relevant economic, social, or ecological

factor”
– 16 U.S.C. 1802

– Allows broad scale consideration of ecosystems
– Allows consideration of social factor



NMFS’ authority is
* narrower with 
* narrower standards

• Endangered Species Act:  Responsible to avoid 
jeopardy to listed species ONLY 

• (see, e.g., TVA v. Hill)

• MMPA: Duty to protect Marine Mammals ONLY
– Take Reduction Team has a narrow mandates 

are based on to consider a narrow range of 
issues



Fishery Management Councils have 
broader constitutional role as an 
independent check and balance 

• FMCs play a different constitutional role
– The principal State official
– Regional director of the National Marine Fisheries 

Service
– State nominees
– Tribal representative

• Section 302(b)

• NMFS is a branch of the Federal Executive Branch, 
ultimately answerable to the U.S. President



Protecting endangered and rare species 
for the American people

SOCIAL:  
Elected Representatives have demanded grater 
protection than NMFS is prepared to give under ESA or 
MMPA

• 17 Members of the House of 
Representatives

• Senators Feinstein, Boxer and Wyden
• 8 Members of the California Legislature



ECOLOGICAL: Independent Review

Better abundance of sperm whales?
– NMFS in SAR “population abundance estimate[s] 

using a longer time series [] improve the precision 
of abundance estimates”

– Moore and Barlow (2014):“[o]ur annual estimates 
were actually less precise than previous 
estimates…”



ECOLOGICAL: Independent Review

Accurate Population Growth rates?
• SAR: 

– “[t]here are no published estimates of the growth rate 
for any sperm whale population (Best 1993).” 

– Uses 4%
• Peer-reviewed literature

– Moore and Barlow (2014):  low growth rates: 0.6% -
0.8%, 

– Whitehead (2002) estimates 1.1% (0.7% to 1.5%)
– International Whaling Commission: 0.9%



Time to prepare a transition plan

During the Transition:
• Hardcaps

– Most protective, simplest should apply
– Alternative 5: CDFW Preferred alternative

• Performance standards
– Most protective, simplest should apply
– Broadest suite of species, including finfish 
– Alt (1/3/5)

• 100% monitoring, with industry funding. 
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Years before present

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



State of the oceans





Marine 

Extinctions





CA Drift Gillnets are among the 20% worst worldwide

		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





Fully 20% of the catch is of 
                    threatened or rare species



































Scientific Community recommends discontinuing the use of drift gillnets

230 scientists, representing 

Ten countries

over 100 institutions, 

30 faculty from Stanford University and the University of California









Drift Gillnets are a 
	        Net Drag for U.S. Taxpayers

		Category				Source		Annual Cost

		Admin./Oper. Costs				FMP, Appx H.		$390,205 

		Science 				FMP, amortized		$154,500 

		Observers				560 sets, 25% coverage		$105,000

		Total Annual Costs						$649,705 

								

		2014 landings		(556 sets)				$510,000

		Net Loss to economy (2014)						-$139,705







Five Reasons why the transfer effect does not happen

Bad Assumptions

ONLY IF U.S. sources can’t take up supply

ONLY IF supply to US is not just diverted from foreign markets

ONLY IF Global effort increases

ONLY IF Removing DGN gear has a significant impact on global prices

ONLY IF Foreign sources have excess capacity







REGULATORY ENABLING EFFECT
DOES HAPPEN

Marine Mammal Protection Act

	Section 101(a)(2) requires bans of fish products caught with methods “which result[] 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 § 1826k 







Actions by Turtle Island Restoration Network 

March 2008: TIRN and CBD Petition to NMFS to demand sanctions against Singapore, Taiwan

CA DGN fishery sets “U.S. standards” since the other two swordfish fisheries in the Atlantic and Hawai’I have already banned them. 





January 2015: TIRN and CBD reach settlement with NMFS to create regulations to ban imports under the MMPA





Banning DGNs protects U.S. fishermen

U.S. Government: ban or pressure foreign regulators

Environmental NGOs: target foreign violators of international standards.  

- Implement CDFW Hard Caps during transition

- Develop Transition Plan to mix of gears





PFMC has 
	Independent Authority 
   with different standards 

MSA: Councils have independent authority to set fishing levels under National Standard 1

“taking into account the protection of marine ecosystems”

“reduced by any relevant economic, social, or ecological factor”

16 U.S.C. 1802

Allows broad scale consideration of ecosystems

Allows consideration of social factor







NMFS’ authority is
	* narrower with 
    * narrower standards

Endangered Species Act:  Responsible to avoid jeopardy to listed species ONLY 

(see, e.g., TVA v. Hill)



MMPA: Duty to protect Marine Mammals ONLY

Take Reduction Team has a narrow mandates are based on to consider a narrow range of issues











Fishery Management Councils have broader constitutional role as an independent check and balance 

FMCs play a different constitutional role

The principal State official

Regional director of the National Marine Fisheries Service

State nominees

Tribal representative

Section 302(b)

NMFS is a branch of the Federal Executive Branch, ultimately answerable to the U.S. President







Protecting endangered and rare species for the American people

SOCIAL:  

Elected Representatives have demanded grater protection than NMFS is prepared to give under ESA or MMPA

17 Members of the House of Representatives

Senators Feinstein, Boxer and Wyden

8 Members of the California Legislature











ECOLOGICAL: Independent Review


Better abundance of sperm whales?

NMFS in SAR “population abundance estimate[s] using a longer time series [] improve the precision of abundance estimates”

Moore and Barlow (2014):“[o]ur annual estimates were actually less precise than previous estimates…”









ECOLOGICAL: Independent Review


Accurate Population Growth rates?

SAR: 

“[t]here are no published estimates of the growth rate for any sperm whale population (Best 1993).” 

Uses 4%

Peer-reviewed literature

Moore and Barlow (2014):  low growth rates: 0.6% - 0.8%, 

Whitehead (2002) estimates 1.1% (0.7% to 1.5%)

International Whaling Commission: 0.9%









Time to prepare a transition plan

During the Transition:

Hardcaps

Most protective, simplest should apply

Alternative 5: CDFW Preferred alternative

Performance standards

Most protective, simplest should apply

Broadest suite of species, including finfish 

Alt (1/3/5)

100% monitoring, with industry funding. 
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MARINE CONSERVATION




Marine defaunation: Animal loss in
the global ocean
Douglas J. McCauley,1* Malin L. Pinsky,2 Stephen R. Palumbi,3 James A. Estes,4




Francis H. Joyce,1 Robert R. Warner1




Marine defaunation, or human-caused animal loss in the oceans, emerged forcefully only
hundreds of years ago, whereas terrestrial defaunation has been occurring far longer.
Though humans have caused few global marine extinctions, we have profoundly affected
marine wildlife, altering the functioning and provisioning of services in every ocean.
Current ocean trends, coupled with terrestrial defaunation lessons, suggest that marine
defaunation rates will rapidly intensify as human use of the oceans industrializes. Though
protected areas are a powerful tool to harness ocean productivity, especially when designed
with future climate in mind, additional management strategies will be required. Overall,
habitat degradation is likely to intensify as a major driver of marine wildlife loss. Proactive
intervention can avert a marine defaunation disaster of the magnitude observed on land.




S
everal decades of research on defaunation
in terrestrial habitats have revealed a serial
loss of mammals, birds, reptiles, and inver-
tebrates that previously played important
ecological roles (1). Here, we review the




major advancements that have been made in
understanding the historical and contemporary
processes of similar defaunation in marine envi-
ronments. We highlight patterns of similarity
and difference between marine and terrestrial
defaunation profiles to identify better ways to
understand, manage, and anticipate the effects of
future defaunation in our Anthropocene oceans.




Patterns of marine defaunation




Delayed defaunation in the oceans




Defaunation on land began 10,000 to 100,000 years
ago as humans were expanding their range and
coming into first contact with novel faunal
assemblages (2–4). By contrast, the physical prop-
erties of the marine environment limited our
capacity early on to access and eliminate marine
animal species. This difficulty notwithstanding,
humans began harvestingmarine animals at least
40,000 years ago, a development that some have
suggested was a defining feature in becoming
“fully modern humans” (5). Even this early harvest
affected local marine fauna (6). However, global
rates of marine defaunation only intensified in
the last century with the advent of industrial
fishing and the rapid expansion of coastal popu-
lations (7). As a result, extant globalmarine faunal




assemblages remain todaymore Pleistocene-like,
at least with respect to species composition, than
terrestrial fauna. The delayed onset of intensive
global marine defaunation is most visible in a
comparative chronology of faunal extinctions in
which humans are likely to have directly or in-
directly played a role (8) (Fig. 1).




Comparing rates of animal extinction




Despite the recent acceleration of marine defau-
nation, rates of outright marine extinction have
been relatively low. The International Union for
Conservation of Nature (IUCN) records only 15




global extinctions of marine animal species in
the past 514 years (i.e., limit of IUCN temporal
coverage) and none in the past five decades (8, 9).
By contrast, the IUCN recognizes 514 extinctions
of terrestrial animals during the same period
(Fig. 1). While approximately six times more an-
imal species have been cataloged on land than in
the oceans (10), this imbalance does not explain
the 36-fold difference between terrestrial and
marine animal extinctions.
It is important to note that the status of only a




small fraction of described marine animal spe-
cies have been evaluated by the IUCN, andmany
assessed species were determined to be data defi-
cient (11) (Fig. 2). This lack of information neces-
sitates that officially reported numbers of extinct
and endangered marine fauna be considered as
minimum estimates (11). There remain, however,
a number of data-independent explanations for
the lower extinction rates of marine fauna. Ma-
rine species, for instance, tend to be more wide-
spread, exhibit less endemism, and have higher
dispersal (12, 13).
Complacency about the magnitude of contem-




porary marine extinctions is, however, ill-advised.
If we disregard the >50,000-year head start of
intense terrestrial defaunation (Fig. 1) and com-
pare only contemporary rates of extinction on land
and in the sea, a cautionary lesson emerges. Ma-
rine extinction rates today look similar to the
moderate levels of terrestrial extinction observed
before the industrial revolution (fig. S1). Rates of
extinction on land increased dramatically after this
period, and wemay now be sitting at the precipice
of a similar extinction transition in the oceans.




Three other kinds of extinction




The small number of species known to be perma-
nently lost from the world’s oceans inadequately
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Fig. 1. Comparative chronology of human-associated
terrestrial and marine animal extinctions. Green bars
indicate animal extinctions that occurred on land, and blue
bars indicate marine animal extinctions. Timeline mea-




sures years before 2014 CE. Only extinctions occurring less than 55,000 years ago are depicted.
Defaunation has ancient origins on land but has intensified only within the last several hundred years in the
oceans. See details in (8).
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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 .
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UNITED STATES COURT OF INTI

CENTER FOR BIOLOGICAL DIVERSITY,
TURTLE ISLAND R
NETWORK, and NATU
DEFENSE COUNCIL,

Plaintiffs:

PENNY PRITZKEI
NATIONAL MARINE FISHERIES
SERVICE: JACOB LEW. Secretary of the
Treasury; JEH JOHNSON, Secretary of
Homeland Security: and the UNITED
STATES OF AMERICA.

‘ommerce:

Defendants.

SETTLEM]

ORATION : Court No.
RAL RESOURCES : BEFORE:

NATIONAL TRADE

1400157
HON. MARK A. BARNETT

ENT AND STIPULATION OF DISMISSAL

The Parties, Center for Biological Diversity, Turtle Island Restoration Project, and

Natural Resources Defense Council (Plaintiffs) and Secretary of Commerce Penny Pritzker, the

National Marine Fisheries Service, Secretary of the Treasury Jacob Lew, Secretary of Homeland

Security Jeh Johnson, and the United States of America (collectively the United States). by and

through their undersigned counsel. state as follows:
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