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INTRODUCTION 

The objective of the Clean Water Act (CWA) is to “restore and maintain the chemical, 

physical and biological integrity of the nation’s waters.” 33 USC §1251(a).   Section 101(a)(2) of 

the CWA establishes as a national goal “water quality which provides for the protection and 

propagation of fish, shellfish, and wildlife, and recreation in and on the water, wherever 

attainable.”  33 USC 1251 (a)(2). 

The phenomenon known as “ocean acidification” (OA) poses a serious risk to the 

chemical, physical, and biological integrity of the coastal waters of the United States and in 

particular to the productivity of the fish and shellfish industries.1
  When carbon dioxide (CO2) is 

absorbed by seawater, chemical reactions occur that reduce seawater pH and saturation states of 

biologically-important calcium carbonate minerals, which are the building blocks for the 

skeletons and shells of many marine organisms. Rising atmospheric CO2 changes ocean 

chemistry and harms shelled organisms in a direct manner. When shelled organisms are at risk, 

the entire food web may also be at risk. 

This case arises in the broader context of the dramatic changes in ocean chemistry that 

are occurring globally. Since the beginning of the Industrial Revolution, the pH of surface ocean 

waters has fallen by 0.1 pH units largely due to anthropogenic sources of CO2 emissions and 

deforestation.2 Since the pH scale is logarithmic this change represents approximately a thirty 

                                                 
1 Washington fisheries generate $1.7 billion a year, and sustain 42,000 jobs. Nationally, the 
economic value of commercial fishing amounts to $70 billion and 1 million jobs. Washington 
State Blue Ribbon Panel on Ocean Acidification, Ocean Acidification in Washington State From 

Knowledge to Action, 3(Dec 19, 2012); accessed on 8/16/14 
http://www.ecy.wa.gov/water/marine/oa/20121219_OA_Presentation.pdf  
2 NOAA, PMEL Carbon Program, What Is Ocean Acidification?  Accessed 8/17/14 
http://www.pmel.noaa.gov/co2/story/What+is+Ocean+Acidification%3F  

http://www.ecy.wa.gov/water/marine/oa/20121219_OA_Presentation.pdf
http://www.pmel.noaa.gov/co2/story/What+is+Ocean+Acidification%3F
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percent increase in ocean acidity.3 If CO2 emissions continue on their current path the surface 

waters of the ocean could be nearly one hundred and fifty percent more acidic by the end of this 

century, resulting in a pH that the oceans have not experienced for more than twenty million 

years.4 There is no question that these unprecedented changes are attributable to anthropogenic 

sources of CO2.5 

The central issue here is whether the Environmental Protection Agency’s (EPA) decision 

not to list any of the coastal waters of Washington and Oregon as either “impaired” or 

“threatened” under section 303(d) of the CWA is based on a complete and adequate review of 

the best available science on the effects of OA. Amici respectfully disagree with EPA’s 

assessment that no listing is warranted and offer the following information to assist the court in 

evaluating the available evidence within the framework of the CWA. 

I. INTEREST OF AMICI 

Dr. Ken Caldeira, whose CV is attached as Exhibit A, is one of the world’s foremost 

experts on climate change and ocean acidification. He is a senior member of the Carnegie 

Institution’s Department of Global Ecology staff and a professor in Stanford University’s 

Environmental Earth System Sciences department. He studies the global carbon cycle; marine 

biogeochemistry and chemical oceanography, including ocean acidification and the 

atmosphere/ocean carbon cycle; land-cover and climate change; the long-term evolution of 

climate; and geochemical cycles. Dr. Caldeira is a member of the Intergovernmental Panel on 

                                                 
3 Id. 
4
 Id. 

5 International Geo-sphere Biosphere Program Ocean Acidification, Summary for Policymakers, 

Third Symposium on Oceans in a High CO2 World, (2013); available at 
http://igbp.sv.internetborder.se/download/18.30566fc6142425d6c91140a/1385975160621/OA_s
pm2-FULL-lorez.pdf  

http://igbp.sv.internetborder.se/download/18.30566fc6142425d6c91140a/1385975160621/OA_spm2-FULL-lorez.pdf
http://igbp.sv.internetborder.se/download/18.30566fc6142425d6c91140a/1385975160621/OA_spm2-FULL-lorez.pdf
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Climate Change and a lead author of the most recent climate assessment (AR5). 

Dr. Jane Lubchenco, whose CV is attached as Exhibit B, is a world renowned marine 

ecologist. She is the University Distinguished Professor and Advisor in Marine Studies at 

Oregon State University. Dr. Lubchenco served as Under Secretary of Commerce for Oceans and 

Atmosphere and Administrator of the National Oceanic and Atmospheric Administration from 

2009 to 2013. Dr. Lubchenco is one of the “most highly cited” ecologists in the world, and eight 

of her publications are recognized as “Science Citation Classics.” Dr. Lubchenco has served as 

president for the American Association for Advancement of Science (AAAS), the International 

Council for Science, and the Ecological Society of America, and was a board member for 10 

years on the National Science Board. She is an elected member of the National Academy of 

Sciences, the American Philosophical Society, and the Royal Society. 

II. EPA RULES AND GUIDANCE REQUIRE THE LISTING OF WATERS 

THREATEND WITH IMPAIRMENT BASED ON THE BEST AVAILBLE 

INFORMATION 

In compiling their 303(d) lists of water quality limited segments states must “assemble and 

evaluate all existing and readily available water quality-related data and information.” 40 CFR 

§130.7(5). All forms of reliable data and information must be considered. This includes monitoring 

data, modeled predictions, laboratory analysis, field studies, visual observations and commercial 

harvest data. EPA’s guidance acknowledges that precise information is not always available, that 

data gaps frequently exist, and that scientific certainty is not the standard: 

The intent of this policy is to protect against dismissing valuable information 
when evaluating aquatic life use attainment, particularly in detecting impairment. 
EPA’s policy on independent application is based on the premise that any valid, 
representative dataset indicating an actual or projected water quality impairment 
should not be ignored when one is determining the appropriate action to be taken. 
(Emphasis added)6 

                                                 
6 See Consolidated Assessment and Listing Methodology: Toward a Compendium of Best 
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 More recently, EPA issued special guidance advising that states “should list waters not 

meeting water quality standards, including marine pH WQC, on their 2012 303(d) lists…when data 

is available.”7 EPA also acknowledged that “information is absent or limited for OA parameters and 

impacts at this point in time and, therefore, listings for OA may be absent or limited in many 

States.”  Importantly, however, the guidance also stresses that lack of information about the precise 

causes of impairment is not a reason to avoid a 303(d) listing: 

EPA reminds states that if designated uses are not supported and the segment is 
impaired or threatened the fact that the specific pollutant is not known does not 
provide a basis for excluding the segment from being listed as impaired. 
Therefore if marine pH exceeds the state’s criterion but the source stressor is 
unknown (e.g., carbon deposition, nutrient enrichment, industrial discharge, 
natural background) then EPA expects the segment to be listed.8 

 
 Further, EPA guidance recognizes that impairment of water quality can result from 

multiple factors and stressors, some of which are natural and some the result of human activity. 

Regardless, where the potential for impairment exists, and anthropogenic sources of pollutants 

are present, EPA expects that States will list the affected waters: 

When a State evaluates whether a potential designated use impairment is the 
result of natural conditions, the State should consider all sources of the pollutant 
being evaluated. If the pollutant concentrations do not meet the EPA-approved 
water quality standards, and anthropogenic sources of the pollutant are present, 

                                                                                                                                                             
Practices First Edition, Ch3 Water Quality Standards Attainment Decisions 3-9 (July 2002); 
accessed on 8/15/14 
http://water.epa.gov/type/watersheds/monitoring/upload/2003_07_02_monitoring_calm_calm_co
ntents.pdf EPA also acknowledges the need for further investigation where there are conflicting 
results.  
7 Memorandum from Denise Keehner, Director Office of Wetlands, Oceans, and Watersheds to 
Water Division Directors Regions I-10,  Information Concerning 2014 Clean Water Act Sections 

303(d), 305(b), and 314 Integrated Reporting and Listing Decisions September 3, 2013 
(Hereafter “OA Memo”); accessed on 8/15/14 
http://water.epa.gov/lawsregs/lawsguidance/cwa/tmdl/2014-memo.cfm  
8 Id. at 9 (Emphasis added). 

http://water.epa.gov/type/watersheds/monitoring/upload/2003_07_02_monitoring_calm_calm_contents.pdf
http://water.epa.gov/type/watersheds/monitoring/upload/2003_07_02_monitoring_calm_calm_contents.pdf
http://water.epa.gov/lawsregs/lawsguidance/cwa/tmdl/2014-memo.cfm
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the water is considered impaired and should be included on the State's Section 
303(d) list even if natural sources of the pollutant are present.9 

 Two conclusions can be drawn from this review of the legal framework of the 303(d) listing 

process. First, the decision to list or not to list must be based on the best available scientific 

evidence, recognizing that science is an iterative process where ideas are constantly tested and 

inferences are drawn from observable facts. Second, the policy is to err on the side of caution in the 

face of scientific uncertainty in order to effectuate the statutory objective to “maintain” existing high 

quality waters and prevent degradation before it is too late to halt or reverse the damage. 

As discussed below EPA failed to fairly consider the cumulative weight of the available 

scientific evidence on OA and did not follow its own guidance in critical respects. 

III. THE BEST AVAILABLE SCIENTIFIC EVIDENCE INDICATES THAT 
OCEAN ACIDIFCATION IS IMPAIRING THE CHEMICAL, PHYSICAL 

AND BIOLOGICAL INTEGRITY OF THE COASTAL WATERS OF 

WASHINGTON AND OREGON. 

A. The Pacific Northwest is Especially Vulnerable to OA. 

 
The report of the Washington State Blue Ribbon Panel on Ocean Acidification provides a 

comprehensive review of the state of the science on OA on the Northwest. One of its key 

findings is that: 

Washington State is particularly vulnerable because of its location and regional 
oceanography. Atmospheric CO2 is indisputably the most important driver of 
ocean acidification in the open-ocean waters of the North Pacific, and unless 
carbon emissions are rapidly brought under control, it will dominate at the local 
level as well within the coming decades. 10 
 

The report identifies several contributing factors including: 

                                                 
9 Information Concerning 2014 Clean Water Act Sections 303(d), 305(b), and 314 Integrated 

Reporting and Listing Decisions September 3, 2013; accessed on 8/15/14 
http://water.epa.gov/lawsregs/lawsguidance/cwa/tmdl/2014-memo.cfm  
10 Washington State Blue Ribbon Panel on Ocean Acidification, Scientific Summary of Ocean 

Acidification in Washington State Marine Waters, November 2012 (hereafter, “Blue Ribbon 
Panel”); accessed 8/15/14 https://fortress.wa.gov/ecy/publications/publications/1201016.pdf  

http://water.epa.gov/lawsregs/lawsguidance/cwa/tmdl/2014-memo.cfm
https://fortress.wa.gov/ecy/publications/publications/1201016.pdf
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• Upwelling of cold CO2-rich waters from the ocean depths to flow onto the continental 

shelf and eventually into Puget Sound and coastal estuaries. These waters have naturally 

low pH from respiration processes and, combined with the added contribution of the 

anthropogenic CO2, become corrosive to shell-forming organisms such as oyster larvae, 

clams, mussels, crabs, abalone, and pteropods. 

• Nutrients such as phosphorous and nitrogen from runoff, atmospheric deposition and 

other sources.  These nutrients can stimulate the growth of marine algae, thus serving to 

temporarily decrease seawater CO2 and increase pH of the surface waters. 

• Freshwater from rivers and stormwater runoff that often has pH values and calcium 

carbonate saturation states lower than seawater.11 

 

These findings have been broadened by the West Coast Ocean Acidification and Hypoxia 

Science Panel that covers California, Oregon, Washington and British Columbia. This Panel has 

released a fact sheet containing these salient findings:12 

• Ocean acidification has been well documented through global observations 
conducted over several decades by hundreds of researchers.  It has been definitively 
attributed to anthropogenic (human-generated) CO2 in the atmosphere that has been 
released primarily by fossil fuel combustion and deforestation. 

• Anthropogenic CO2 is the largest human-derived source of acidifying pollution in 
Pacific Northwest waters. 

• Significant losses in Pacific oyster production have been observed in shellfish 
hatcheries in Washington and Oregon under slightly saturated conditions, because 
shell formation in developing larvae requires supersaturated conditions. 

• Small changes in the environment can cause large responses among living 
organisms. 

• The current rate of acidification may be unprecedented in the Earth’s history.  The 
rate of acidification is estimated to be 10 to 100 times faster than any time in the past 
50 million years.  An acidification event that occurred 55 million years ago (at the 
Paleocene-Eocene Thermal Maximum) was associated with a mass extinction of 
some marine species, especially deep-sea shelled invertebrates. 

 
What is clear from this review is that a combination of natural and human sources is 

responsible for the increasing acidification of the coastal waters of Washington and Oregon. We 

                                                 
11 Id at 3-4 
12 Ocean Acidification in the Pacific Northwest May 2014; accessed 8/28/14 
http://www.noaa.gov/factsheets/OA18PNWFacts14V4.pdf (hereafter “OA in the PNW”) 

http://www.noaa.gov/factsheets/OA18PNWFacts14V4.pdf
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know that rising atmospheric CO2 changes ocean chemistry and harms shelled organisms like 

oysters, clams, mussels, crabs, and corals.13 We know that shellfish in Pacific Northwest marine 

waters are particularly vulnerable to ocean acidification-driven effects because Pacific Northwest 

waters are colder and fresher than the global average ocean, which means CO2 gas dissolves 

more effectively in these waters and because upwelling brings corrosive waters to the surface.14 

We know that anthropogenic contributions to ocean acidification are detectable and have 

increased the frequency, intensity, and duration of harmful conditions.15 We know that Pacific 

oysters in aquaculture facilities in Washington and Oregon have shown clear negative responses 

to low saturation states of aragonite, a key calcifying mineral that is vulnerable to OA.16  Studies 

of the Olympia oyster, native to Washington, showed that survival and growth of larvae and 

juveniles decreased with exposure to low pH and low saturation rates of aragonite in both the 

laboratory and field.17  

Finally, we know that human contribution to acidification in the Pacific Northwest is 

quantifiable and has increased the frequency, intensity, and duration of harmful conditions. For 

                                                 
13 IPCC, Climate Change 2007: Synthesis Report. Contributions of Working Groups I, II, and III 
to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. 
14 Doney, S. C., V. J. Fabry, R. A. Feely, and J. A. Kleypas. 2009. Ocean acidification: The 

other CO2 problem. Annual Review of Marine Science, 1: 169–192; Feely, R. A., S. C. Doney, 
and S. R. Cooley. 2009. Ocean acidification: Present conditions and future changes in a high-

CO2 world. Oceanography, 22(4): 36–47. 
15 Feely, R. A., C. L. Sabine, J. M. Hernandez-Ayon, D. Ianson, and B. Hales. 2008. Evidence 

for upwelling of corrosive “acidified” water onto the continental shelf. Science, 320: 1490-1492. 
16 Barton, A., B. Hales, G. G. Waldbusser, C. Langdon, and R. A. Feely. 2012. The Pacific 

oyster, Crassostrea gigas, shows negative correlation to naturally elevated carbon dioxide 

levels: Implications for near-term ocean acidification effects. Limnology and Oceanography, 
57(3): 698-710. 
17 Hettinger, A., E. Sanford, T. M. Hill, E. A. Lenz, A. D. Russell, and B. Gaylord. 2013. Larval 

carry-over effects from ocean acidification persist in the natural environment. Global Change 

Biology, 19: 3317-3326. 
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example, in Hood Canal, 24-49% of the total increase in CO2 in subsurface waters since the 

industrial revolution is linked to human activity.18 Off the Oregon coast, under-saturated 

conditions of aragonite, once rare, now occur 30% of the time during the summer upwelling 

season.19 Anthropogenic CO2 is the largest human-derived source of acidifying pollution in 

Pacific Northwest waters, adding an amount of CO2 that can significantly worsen naturally-low 

saturated aragonite conditions for shelled organisms.20 

B. Acidification in Puget Sound and the Strait of Juan de Fuca is well-

documented 
 
OA in these waters is strongly influenced by oceanic input when corrosive water moves 

in from the coast at depth and resides in the subsurface basin layers. 21 Inputs of nutrients and 

organic matter can further reduce pH and carbonate saturation state by stimulating microbial 

respiration. Subsurface waters in many parts of Puget Sound are under-saturated with respect to 

aragonite throughout the year.  OA accounts for 24–49% of the dissolved inorganic compounds 

(DIC) increase in the subsurface waters of Hood Canal. 

Under Washington’s water quality standards (WQS), Puget Sound and the Strait of Juan 

de Fuca must provide “extraordinary” water quality for aquatic life. WAC 173-201A-612. Such 

waters must support “[e]xtraordinary quality salmonid and other fish migration, rearing, and 

spawning; clam, oyster, and mussel rearing and spawning; crustaceans and other shellfish (crabs, 

shrimp, crayfish, scallops, etc.) rearing and spawning.” Id. 173-201-210(1)(a)(i). The pH 

standard for marine waters of extraordinary quality requires that “pH must be within the range of 

                                                 
18 Feely et al The combined effects of ocean acidification, mixing, and respiration on pH and 

carbonate saturation in an urbanized estuary, Coastal and Shelf Science 88, 442e449(2010) 
19 OA in the PNW supra n 14. 
20 Id. 
21 Blue Ribbon Panel, supra n 13, Ch. 3. 
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7.0 to 8.5 with a human-caused variation within the above range of less than 0.2 units.” Id. 173-

201A-210(1)(f). 

Some marine ecosystems already experience natural declines in pH approximating those 

predicted with future anthropogenic ocean acidification (OA), the decline in seawater pH caused 

by the absorption of atmospheric CO2. A study by Timothy Wootton and colleagues at Tatoosh 

Island at the mouth of the Strait of Juan de Fuca found that the pH in the Strait has changed by 

substantially more than the 0.2 unit limit under Washington’s WQS.22 The Wootton study 

analyzed 24,519 measurements of seawater between 2000 and 2008. The study found: (1) the pH 

value declined a total of 0.36-units—well over the .02 limit in the WQS and greater than 

previously predicted by models.23 EPA found methodological and other problems with the 

Wootton study but did not contest the fact that the pH in the Strait has declined. Rather, EPA 

asserts that “it is unclear whether the pH changes observed over time in the Wootton et al. 2008 

study are due to natural or anthropogenic drivers.”24 EPA explicitly acknowledged that 

“atmospheric CO2 may explain a portion of the [pH] decline;” and suggested that “[f]urther 

work is needed in identifying the dominant factor driving the declining pH at Tatoosh Island.”  

Yet EPA chose to entirely discount this evidence as indicating that the waters of the Strait are at 

least threatened with impairment. 

                                                 
22 J. Timothy Wootton, Catherine A. Pfister, and James D. Forester, Dynamic patterns and 

ecological impacts of declining ocean pH in a high-resolution multi-year dataset Proceedings of 
the National Academy of Sciences Vol. 105, No. 48 (Dec. 12 2008) (hereafter “Wooton et al”) 
23 Id.  
24 EPA also discounted the results because the study was conducted in “tribal” as opposed to 
“state” waters.” While this distinction seems questionable as a legal proposition it is entirely 
irrelevant as a scientific matter. Political boundaries have no relevance to how ecosystems 
function.      
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This conclusion is at odds with the guidance discussed above directing that: “If the 

pollutant concentrations do not meet the EPA-approved water quality standards, and 

anthropogenic sources of the pollutant are present, the water is considered impaired and should 

be included on the State's Section 303(d) list even if natural sources of the pollutant are 

present.”25 EPA also ignored its recently issued OA guidance which directs that “if marine pH 

exceeds the State’s criterion, but the source-stressor is unknown (e.g., carbon deposition, nutrient 

enrichment, industrial discharge, natural background), then EPA expects the segment to be 

listed.”26 

Moreover subsequent studies have linked atmospheric CO2 and low pH in the coastal 

waters of the PNW. A study in the intertidal waters at the mouth of Fogarty Creek in Oregon 

used high-frequency measurements of environmental variables to develop a 104-day time series 

of pH, temperature, wind and sea level pressure demonstrated that offshore upwelling 

dramatically alters pH in this near-shore environment.27  The goal of this study was to explore 

whether populations are adapted to local pH regimes and tolerant of the seasonal changes in 

seawater chemistry associated with strong upwelling on the Oregon coast. Seasonal upwelling is 

                                                 
25 Information Concerning 2014 Clean Water Act Sections 303(d), 305(b), and 314 Integrated 

Reporting and Listing Decision, supra, n. 11 
26 OA Memo, supra, n 9 
27 Tyler G. Evans et al, Transcriptomic responses to ocean acidification in larval sea urchins 
from a naturally variable pH environment, Molecular Ecology (2013) 22, 1609–1625.; accessed 
8/28/14 http://www.ncbi.nlm.nih.gov/pubmed/23317456. This study was published after EPA’s 
listing decision .Amici are aware of the general rule against supplementation of the record but 
would note that courts have made exceptions in some cases. Specifically courts have ruled that: 
“Extra record evidence is admissible in cases where evidence arising after the agency action 
shows whether the decision was correct or not.” Esch v. Yeutter, 876 F.2d 976, 991 (D.C. Cir. 
1989).  In that case the DC Circuit noted that: “The applicability of the exception, however, is at 
its zenith when extra- record evidence is needed to facilitate examination of the procedural 
soundness of an agency decision. 876 F.2d at 991.  

http://www.ncbi.nlm.nih.gov/pubmed/23317456
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a dominant oceanographic process in the Northeastern Pacific Ocean that mixes deep, CO2-rich 

waters with surface layers causing significant declines in seawater pH. Using high frequency pH 

sensors, the study demonstrates that upwelling events off the coast of Oregon strongly influence 

pH dynamics in a near-shore intertidal habitat. 

C. OA Has Been Linked to Massive Oyster Die-offs in Washington and 

Oregon 
 

For the past six years, wild oysters in Willapa Bay, Washington, have failed to reproduce 

successfully.28 Wild oysters in Puget Sound and off the east coast of Vancouver Island also have 

experienced reproductive failures. Other wild oyster beds in the Pacific Northwest have 

sustained losses in recent years. As these events have unfolded there has been a steady rise in the 

acidity and corrosivity of the coastal waters in which the oyster beds are located. 

The collapse of the Whiskey Creek Oyster Hatchery in Netarts Bay, Oregon in 2006 -

2008 has been conclusively linked to OA.29  The researchers found that increased seawater 

carbon dioxide (CO2) levels, resulting in more corrosive ocean water, inhibited the larval oysters 

from developing their shells and growing at a pace that would make commercial production cost-

effective. 

Science may not yet be able to establish a definitive causal connection between 

atmospheric CO2 and the deaths of literally billions of oyster larvae over the past several years 

                                                 
28 Elizabeth Grossman, Northwest Oyster Die-offs Show Ocean Acidification Has Arrived Yale 
Environment 360 November 21 2011; accessed 8/17/14 
http://e360.yale.edu/feature/northwest_oyster_dieoffs_show_ocean_acidification_has_arrived/24
66/  
29 George G. Waldbusser et al,  A developmental and energetic basis linking larval oyster shell 

formation to acidification sensitivity, Geophysical Research Letters Vol. 40, Issue 10, pages 
2171–2176, 28 May 2013; Phys. Org, Ocean acidification killing oysters by inhibiting shell 

formation, study finds Jun 12, 2013; accessed 8/17/14 http://phys.org/news/2013-06-ocean-
acidification-oysters-inhibiting-shell.html  

http://e360.yale.edu/feature/northwest_oyster_dieoffs_show_ocean_acidification_has_arrived/2466/
http://e360.yale.edu/feature/northwest_oyster_dieoffs_show_ocean_acidification_has_arrived/2466/
http://phys.org/news/2013-06-ocean-acidification-oysters-inhibiting-shell.html
http://phys.org/news/2013-06-ocean-acidification-oysters-inhibiting-shell.html
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but the circumstantial evidence is strong enough to warrant precautionary actions by EPA. At a 

minimum these observed conditions indicate that the ability of these high quality waters to 

continue supporting their designated and existing uses are seriously threatened and listing under 

303(d) is warranted as a first step in addressing the problem. 

D. Laboratory Data Clearly Shows the Corrosive Effects of OA on a 

Number of Marine Organisms 
 

Laboratory studies suggest that some oceanic plankton are highly sensitive to changes in 

CO2 concentrations in sea water. A recent synthesis of 228 studies examining biological 

responses to OA found “reductions in survival, calcification, growth, development and 

abundance in response to ocean acidification across a broad range of marine organisms.”30   

Calcifying organisms that may be affected include the coccolithophores, pteropods, gastropods 

and foraminifera, all of which are major food sources for fish and some whale species. Research 

has already found that pteropods experience reduced calcification when exposed to elevated 

CO2.31 Early life stages of many molluscs (larvae and juveniles) as well as adults have shown 

reduced calcification, growth and survival.32 

EPA acknowledged the number of laboratory experiments demonstrating these effects but 

concluded that lab studies alone could not demonstrate non-attainment of WQS; however, proof 

of actual non-attainment is not the test required under the listing guidance discussed above.  

Similarly, EPA discounted the hatchery data because hatchery populations are not sufficient to 

                                                 
30 Kroecker et al, Impacts of ocean acidification on marine organisms: quantifying sensitivities 

and interaction with warming, Global Change Biology (2013) 19, 1884–1896; accessed 8/28/14 
http://onlinelibrary.wiley.com/doi/10.1111/gcb.12179/abstract  
31 Orr J. C., et al., Anthropogenic ocean acidification over the twenty-first century and its impact 

on calcifying organisms. Nature 2005;437:681-686 
32 Wittmann, A.C., Pörtner, H.-O., Sensitivities of extant animal taxa to ocean acidification, 
Nature Climate Change 2013 

http://onlinelibrary.wiley.com/doi/10.1111/gcb.12179/abstract
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determine the condition of natural populations.  However, neither EPA’s 303 (d) rules nor its 

guidance distinguishes between natural and wild populations, and the available information 

shows that both are negatively affected by human caused OA. Indeed aquaculture is one of the 

designated uses that must be protected under the water quality standards for Washington and 

Oregon.33 

CONCLUSION 
 

The cumulative weight of the best available evidence indicates that ocean acidification is 

impairing the coastal waters of Washington and Oregon and threatening beneficial uses protected 

by the CWA. EPA did not synthesize this large body of information. Rather EPA examined each 

of the component parts in isolation and failed to connect the dots. EPA failed to follow the 

precautionary approach prescribed by its rules and guidance. Amici therefore suggest that this 

matter be remanded to EPA for further analysis. 

Respectfully submitted this 28th day of August, 2014. 

                                                 
33 Scott Doney, Oceans of Acid: How Fossil Fuels Could Destroy Marine Ecosystems, Nova 
Next 12 Feb 2014 
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 1978-80  National Science Foundation "Experimental studies of community organization in a 

tropical rocky intertidal community." B.A. Menge, Co-PI, $196,000. 
 1980-85  National Science Foundation "Heterogeneity and Community Organization in a 

temperate and tropical rocky intertidal community." B.A. Menge, Co-PI, $488,000. 
 1986-88  National Science Foundation "Bromophenols in a temperate red alga: variability and 

anti-herbivore effects." D.J. Carlson, Co-PI, $209,910. 
 1987   National Academy of Sciences, Visiting Investigator Program, People's Republic of 

China, "Rocky intertidal community structure and Marine Reserves along temperate 
Chinese shores." 

 1989-91  Andrew W. Mellon Foundation "A Strategic Plan for Ecology for the 1990’s," 
$125,000. 

 1990-91  National Science Foundation "The Sustainable Biosphere Initiative: Research Agenda 
for the Nineties Workshop," $35,025. 

 1991-93  National Science Foundation "The Sustainable Biosphere Initiative Project," P.G. 
Risser, Co-PI. $554,600. 

 1992-95  Pew Charitable Trusts, Scholar in Conservation and the Environment Program 
"Marine Conservation Biology and the Sustainable Biosphere Initiative: National and 
International Challenges," $150,000. 

 1993-95  National Science Foundation, Supplement to SBI grant, P.G. Risser, Co-PI. $60,000. 
 1992-96  Andrew W. Mellon Foundation "Rocky Intertidal Communities: Opportunities for 

Linking Ecological Studies at Different Scales," B.A. Menge, Co-PI. $300,000. 
1993-95 National Science Foundation "Inter-American Institute Program for Temperate 

Terrestrial Ecology:  Workshops to Develop Scientific and Implementation Plans," 
P.I.: G. Bradshaw, Co-PIs: T. Strub, W. Winner. $101,350. 

 1993-97  John D. and Catherine T. MacArthur Foundation Fellowship, $280,000. 
 1994-95  National Science Foundation, Supplement to SBI grant, P.G. Risser, Co-PI. $140,000. 
 1994-95  Andrew W. Mellon Foundation "The Sustainable Biosphere Project, Amazon Basin 

Case Study." P.G. Risser, Co-PI. $180,000. 
 1995-98  Andrew W. Mellon Foundation "Rocky Intertidal Communities: Integration of 

Pattern-Process Linkages Across Expanding Scales," B.A. Menge, Co-PI. $320,000. 
 1996-97  Andrew W. Mellon Foundation “Marine Ecosystem Dynamics:  Planning for 

Comparisons of North and South America,” $19,900. 
 1997-98  David and Lucile Packard Foundation “The Spring Green Project: Training for 

Science-Advocates,” $110,829. 
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 1997-2001  National Science Foundation, National Center for Ecological Analysis and 

Synthesis, “Developing the theoretical basis for marine protected areas.” $120,000. 
1998–2013 Robert and Betty Lundeen Marine Biology Fund “Frontiers in Marine Ecology,” 

$750,000. 
1998–2001 Andrew W. Mellon Foundation “Nearshore Marine Ecosystem Dynamics,” B.A. 

Menge, Co-PI. $380,000.  
1998–2003 David and Lucile Packard Foundation “The Aldo Leopold Leadership Program: 

Leadership and Communication Training For Science-Advocates,” $1,437,940. 
1999-2002 Environmental Defense “Siting Marine Reserves in Temperate Coastal Ecosystems” 

Co-PIs H. Leslie, B. Menge; in support of research of Heather Leslie.  
1999–2004 David and Lucile Packard Foundation “Partnership for Interdisciplinary Studies of 

Coastal Oceans (PISCO): A Long-Term Ecological Consortium,” Co-PIs: B. Menge, 
S.D. Gaines, R. Warner, G. Somero, M. Denny, P. Raimondi, M. Carr. $17,711,742. 

1999-2004 David and Lucile Packard Foundation “COMPASS: The Communication Partnership 
for Science and the Sea”, PI: Chuck Savitt (Island Press); Co-PIs: Vikki Spruill 
(SeaWeb), Chris Harrold (Monterey Bay Aquarium); $2,136,425. 

2000–2003     Andrew W. Mellon Foundation “The Mellon Marine Ecosystem Dynamics 
Consortium: An Infrastructure Plan to Provide Inter-hemispheric Links among 
Research Groups” Co-PI, with B. A. Menge, $220,000. 

2000-2004 David and Lucile Packard Foundation “Augmentation for PISCO”, Co-PIs: B. 
Menge, S.D. Gaines, R. Warner, G. Somero, M. Denny, P. Raimondi, M. Carr. 
$2,285,098. 

2000-2003 Andrew W. Mellon Foundation “Structuring processes in temperate marine nearshore 
reefs: parallel studies in New Zealand and Oregon” Co-PIs: D. Schiel, B.A. Menge, 
$329,000. 

2001-2002 David and Lucile Packard Foundation “Evaluating The Aldo Leopold Leadership 
Program.” $63,388. 

2002-2003 David and Lucile Packard Foundation “Communicating the Science of Marine 
Reserves”, Co-PIs B. Simler, S. Airame, R. Warner and S. Gaines. $246,428. 

2002-2008 David and Lucile Packard Foundation “The Aldo Leopold Leadership Program” Co-
PIs: C. Robinson and D. Wall. $1,500,000. 

2004-2005 David and Lucile Packard Foundation: “PISCO Realizing the Potential of a Unique 
Model to Understand Coastal Marine Ecosystems.”  Co-PIs: B. Menge, J. Barth, M. 
Carr, P. Raimondi, M. McManus, G. Somero, M. Denny, S. Palumbi, S. Gaines, B. 
Warner, L. Washburn, G. Hofmann. $3,920,205. 

2003-2006 Andrew W. Mellon Foundation  “Closing the Loop: Linking Pelagic and Benthic 
Communities Through larval Production and Transport Mechanisms” PI: B. Menge.  
$330,000. 

2003-2004 Andrew W. Mellon Foundation  “Researching Sites in South Africa: Travel Grant.”  
Co-PI: B. Menge. $25,000. 

2004-2006 David and Lucile Packard Foundation “ Communication Partnership for Science and 
the Sea (COMPASS): 2004-2005; PI: Chuck Savitt; co-PIs V. Spruill, C. Harrold. 
$2,000,000. 

2004-2005 David and Lucile Packard Foundation.  A Symposium on “Managing for Resilience: 
An Integrated Approach to Coastal Marine Science and Conservation”; P.I.: A.O.D. 
Willows, co-PIs: K. McLeod, M.P. Morse; $45,000. 

2005-2009 David and Lucile Packard Foundation.  Partnership for Interdisciplinary Studies of 
Coastal Oceans (PISCO): 2005-2009.  Co-PIs: B. Menge, J. Barth, P. Raimondi, M. 
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Carr, M. McManus, G. Somero, M. Denny, S. Palumbi, S. Gaines, B. Warner, G.        
Hofmann, L. Washburn. $11,000,000. 

2005-2009 Gordon and Betty Moore Foundation.  PISCO (see above).  $13,543,700. 
2004-2007 Andrew W. Mellon Foundation.  “Dynamics of Nearshore Marine Ecosystems:            

Complementary Studies on Temperate Shores,” P.I. Dave Schiel; co-PI B. Menge.       
$330,000. 

2005-2006 Andrew W. Mellon Foundation.  “The Marine Ecosystems Dynamics Consortium:  
     Integration of the science, training and outreach missions across the consortium.”         

P.I.: B. Menge, Co-PIs: S. Gaines, S. Navarrete, J.C. Castilla, D. Schiel, G. Branch.     
$76,000.   

      2005-2007 David and Lucile Packard Foundation. “Communicating the Science of Marine          
   Reserves to Latin American Audiences.  Co-PIs: Sally Hacker, Brooke Simler.             
   $249,969. 

2006-2008       David and Lucile Packard Foundation. “Communication Partnership for Science and 
the Sea (COMPASS),” Co-PI: Brooke Simler.  $2,159,960. 

2006-2008 Gordon and Betty Moore Foundation. “Science for Ecosystem-Based Management:   
COMPASS, Co-PI: Brooke Simler.  $350,022. 

       2006-2008       The Marisla Foundation. “Communication Partnership for Science and the Sea 
(COMPASS),” Co-PI: Brooke Simler.  $60,000. 

      2006-2008       The Resource Legacy Fund Foundation. “Communicating Marine Conservation         
                     Science along the West Coast of the U.S.” PI: Brooke Simler.  $393,010. 

      2006-2008       Meyer Memorial Trust.  “Communicating Marine Conservation Science in Oregon,”   
                     PI: Brooke Simler.  $90,825. 

      2006-2008 David and Lucile Packard Foundation. “New Advances in the Science of Marine        
 Reserves, Second Edition of “Science of Marine Reserves” Booklet. Co-PIs: Steven    
 Gaines, Satie Airame, Brooke Simler.  $249,946. 

      2006 Hanlon Venture Fund.  PI: F. Chan; co-PIs: B Menge, J. Barth. $9,600. 
      2007 Flora Family Foundation. “Closing the Gap between Science and Action on Climate    

   Change.”  PI: Steve Pacala. $125,000 
      2007 Kingfisher Foundation. “Consequences of New Low Zones of Low Oxygen along the  

   Oregon Coast”   Co-PIs F. Chan and J. Barth, $39,059. 
      2007-2010 Andrew W. Mellon Foundation. PI: B. Menge. "Collaborative Research:  Mechanisms 

   Underlying Patterns of Recruitment on an Interhemispheric Scale" $200,000; JL 
recused from all responsibilities as of March 2009. 

      2008 The Marisla Foundation. “Communication Partnership for Science and the Sea            
   (COMPASS),” PI: Brooke Simler. $75,000. 

      2007-2009 The Resource Legacy Fund Foundation. “Communicating Marine Conservation         
                     Science along the West Coast of the U.S.” PI: Brooke Simler. $512,990. 

      2008-2009 The David and Lucile Packard Foundation.  “PISCO Organizational Effectiveness     
   Project: Securing the future for an integrated large marine ecosystem research              
   program.”  Co-PIs: K. Milligan and S. Gaines.  $150,000. 

2008-2010       The David and Lucile Packard Foundation. “Communication Partnership for Science 
and the Sea (COMPASS),” PI: Brooke Simler. $2,000,000; JL recused from all 
responsibilities as of March 2009. 

2008-2009 The David and Lucile Packard Foundation. "Effectively communicating the science 
of marine reserves to a global audience" Co-PI: K. Grorud-Colvert, S. Gaines, and S. 
Airame. $100,000. 

2008 The United Nations Foundation. “Workshop: Global Changes in Hypoxia and Anoxia 
in Eastern Boundary Current Large Marine Ecosystems.” PI: P. Bernal. $36,100. 
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2008-2010 The Gordon and Betty Moore Foundation. “Science for Ecosystem-Based 
Management: COMPASS, Co-PI: Brooke Simler. $710,000; JL recused from all 
responsibilities as of March 2009. 

2008-2011 The Gordon and Betty Moore Foundation. Microbial diversity and activity in the 
seasonal hypoxic coastal waters off Central Chile and Oregon: A comparative study” 
PI R. Letelier, co-PIs S. Giovannoni, O. Ulloa, J. Barth, F. Chan, C. Lange, L.Farias, 
A. Mix, S. Pantoja, O. Pizzaro.  $5,000,211; JL recused from all responsibilities as of 
March 2009.  

    
Principal Publications

1
: (Does not include abstracts or technical reports.  Professional name changed from 

Menge to Lubchenco in 1977.  Dr. Lubchenco's philosophy has been to encourage her graduate 
students to publish their thesis research papers independently, as opposed to co-authoring them 
with her.  These publications are listed separately in a subsequent section.) 

1     P      1974      Menge, J. Lubchenco.  Prey selection and foraging period of the predaceous rocky 
intertidal snail, Acanthina punctulata.  Oecologia 17: 293-316. 

2     P      1974 Menge, J. Lubchenco. and B.A. Menge. Role of resource allocation, aggression and 
spatial heterogeneity in coexistence of two competing starfish. Ecological Monographs 

44: 189-209. 
3     P      1978       Lubchenco, J. and B.A. Menge.  Community development and persistence in a low 

rocky intertidal zone.  Ecological Monographs 48: 67-94.  Mercer Award Winner, 

1979; Science Citation Classic Paper, ISI. 
4     P      1978      Lubchenco, J.  Plant species diversity in a marine intertidal community: importance of 

herbivore food preference and algal competitive abilities.  American Naturalist 112: 
23-39.  Science Citation Classic Paper, ISI. 

5     P      1979       Lubchenco, J.  Consumer terms and concepts. American Naturalist 113: 315-317. 
6     P      1979 Lubchenco, J.  Causes of zonation patterns on rocky intertidal shores.  pp. 219-221 in: 

"Symposium on regularities of distribution and ecology of coastal marine biocoenoses." 
Proceedings of the Soviet Academy of Science. 

7     P      1980  Lubchenco, J.  Algal zonation in the New England rocky intertidal community: 
experimental analysis.  Ecology 61: 333-344. 

8     P      1980  Lubchenco, J. and J. Cubit.  Heteromorphic life histories of certain marine algae as 
adaptations to variations in herbivory.  Ecology 61: 676-681. 

9     P      1981      Lubchenco, J. and S.D. Gaines.  A unified approach to marine plant-herbivore   
interactions.  I.  Populations and Communities.  Annual Review of Ecology and 

Systematics 12: 405-437.  Science Citation Classic Paper, ISI. 
10    P     1981       Menge, B.A. and J. Lubchenco.  Community organization in temperate and tropical 

rocky intertidal habitats:  prey refuges in relation to consumer pressure gradients.  
Ecological Monographs 51(4): 429-450. 

                     
Publications are listed chronologically.   
Categories of publications: 
 P Peer-reviewed publication. 
 ∆ Book review, commentary, editorial or opinion. 
 ± National Academy of Sciences, National Research Council, National Science Board, or international scientific            
                  assessment reports for which Lubchenco was a primary author. 
 ¤ U.S. Congressional or State of Oregon testimony, U.S. Presidential briefing, or Amicus Curiae for the U.S. Supreme  

          Court or State of Oregon Supreme Court.   
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11    P     1982       Gaines, S.D. and J. Lubchenco.  A unified approach to marine plant-herbivore   
interactions II.  Biogeographic Patterns.  Annual Review of Ecology and Systematics 

13: 111-138. 
12    P     1982      Lubchenco, J. Effects of grazers and algal competitors on fucoid colonization in tide 

pools.  Journal of Phycology 18: 544-550. 
13     P     1983     Lubchenco, J. Littorina and Fucus: Effects of herbivores, substratum heterogeneity and 

plant escapes during succession.  Ecology 64: 1116-1123.  
14     P     1984     Lubchenco, J., B.A. Menge, S.D. Garrity, P.J. Lubchenco, L.R. Ashkenas, S.D. Gaines, 

R. Emlet, J. Lucas and S. Strauss.  Structure, persistence and role of consumers in a 
tropical rocky intertidal community (Taboguilla Island, Bay of Panama).  Journal of 

Experimental Marine Biology and Ecology 78: 23-73. 
15     P     1985     Menge, B.A., J. Lubchenco and L.R. Ashkenas.  Diversity, heterogeneity and     

consumer pressure in a tropical rocky intertidal community.  Oecologia 65: 394-405. 
16     P     1986     Lubchenco, J.  Relative importance of competition vs. predation: early seaweed 

colonization in New England.  in J.M. Diamond and T.J. Case (eds.) Community 

Ecology pp. 537-555.  Harper and Row, New York. 
17     P     1986     Menge, B.A., J. Lubchenco, L.R. Ashkenas and F. Ramsey.  Experimental         

separation of effects of consumers on sessile prey in the low zone of a rocky 
             shore in the Bay of Panama:  direct and indirect consequences of food web complexity. 

Journal of Experimental Marine Biology and Ecology 100:225-269. 
18     P     1986 Menge, B.A., J. Lubchenco, S.D. Gaines and L.R. Ashkenas.  A test of the         

Menge-Sutherland model of community organization in a tropical rocky intertidal food 
web.  Oecologia 71: 75-89. 

19     ∆     1986     Lubchenco, J.  Rocky shore ecology. (Review of Moore P.G. and R. Seed (eds.) The 
Ecology of Rocky Coasts:  essays presented to J.R. Lewis.)  Ecology 67: 1699.  

20     P∆   1988     Risser, P.G., J. Lubchenco, and R.B. Root.  The research support liaison committee in 
Ecology, Evolution and Systematics.  Bulletin of the Ecological Society of America 69: 
6-10.  

21     P     1989     Carlson, D.J., J. Lubchenco, M.A. Sparrow, and C.D. Trowbridge.  Fine-scale   
variability of lanosol and its disulfate ester in the temperate red alga Neorhodomela 

larix.  Journal of Chemical Ecology 15: 1321-1333. 
22     P     1990     Olson, A.M. and J. Lubchenco.  Competition in seaweeds: Linking plant traits to 

competitive outcomes.  Journal of Phycology 26: 1-6. 
23     ∆     1990     Mooney, H.A. and J. Lubchenco.  Looking Ahead.  Bulletin of the Ecological Society 

of America 71: 4-5. 
24     P     1991     Lubchenco, J. and L. A. Real.  Manipulative Experiments as Tests of Ecological 

Theory.  Pages 715-733.  in L. Real and J. Brown (eds.) Foundations of Ecology, 
University of Chicago Press.  

25     P     1991     Lubchenco, J., A.M. Olson, L.B. Brubaker, S.R. Carpenter, M.M. Holland, S.P. 
Hubbell, S.A. Levin, J.A. MacMahon, P.A. Matson, J.M. Melillo, H.A. Mooney, C.H. 
Peterson, H.R. Pulliam, L.A. Real, P.J. Regal, P.G. Risser. 1991. The Sustainable 
Biosphere Initiative: An Ecological Research Agenda.  Ecology 72(2): 371-412.  
Science Citation Classic Paper, ISI. 

26   P∆    1991   Risser, P.G., J. Lubchenco, and S.A. Levin. Biological Research Priorities:  A    
Sustainable Biosphere.  BioScience 41: 625-627. 

27     P    1991      Huntley, B.J., E. Ezcurra, E.R. Fuentes, K. Fujii, P.J. Grubb, W. Haber, J.R.E. Harger, 
M.M. Holland, S.A. Levin, J. Lubchenco, H.A. Mooney, V. Neronov, I. Noble, H.R. 
Pulliam, P.S. Ramakrishnan, P.G. Risser, O. Sala, J. Sarukhan, and W.G. Sombroek.    
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A Sustainable Biosphere: the Global Imperative: The International Sustainable 
Biosphere Initiative. Ecology International 20: 1-14. 

28     ∆     1992 Risser, P.G. and J. Lubchenco.  The Role of Science in Management of Large    
Watersheds.  Pages 119-126. in: P.W. Adams and W.A. Atkinson (eds.) Watershed 

Resources:  Balancing   Environmental, Social, Political and Economic Factors in 

Large Basins. College of Forestry, Oregon State University.  
29     P±    1992 National Academy of Sciences.  Policy Implications of Greenhouse Warming: 

Mitigation, Adaptation and the Science Base. National Academy Press, Washington 
DC, 918 pages. (Lubchenco served on the Adaptation Panel but dissented from that 
Panel’s report, as noted on pages 504 and 659.) 

30     P      1993 Lubchenco, J., S.A. Navarrete, B.N. Tissot, and J.C. Castilla.  On Possible         
Ecological Responses to Global Climate Change:  Nearshore Benthic Biota of 
Northeastern Pacific Coastal Ecosystems.  Pages 147-166 in:  H.A. Mooney et al. (eds.) 
 Earth System Responses to Global Change:  Contrasts Between North and South 

America.  Academic Press. 
31     P     1993     Navarrete, S.A., J. Lubchenco, and J.C. Castilla.  Pacific Ocean Ecosystems and Global 

Climate Change.  Pages 189-193 in: H.A. Mooney et al. (eds.)  Earth System Responses 

to Global Change:  Contrasts Between North and South America.  Academic Press. 
32     P     1993     Castilla, J.C., S.A. Navarrete, and J. Lubchenco.  Southeastern Pacific Coastal   

Environments:  Main Features, Large Scale Perturbations and Global Climate Change. 
Pages 167-188 In:  H.A. Mooney et al. (eds.)  Earth System Responses to Global 

Change:  Contrasts Between North and South America. Academic Press. 
33     P∆   1993 Lubchenco, J. and B.A. Menge.  Split Positions Can Provide a "Sane Track": A  

Personal Account.  BioScience 43(4): 243-248. 
34     P∆   1993 Lubchenco, J., P.G. Risser, A.C. Janetos, J.R. Gosz, B.D. Gold, and M.M.         

Holland.  Priorities for an Environmental Science Agenda in the Clinton-Gore 
Administration: Recommendations for Transition Planning.  Bulletin of the Ecological 

Society of America 74(1): 3-8. 
35     P±   1993      National Research Council, Committee on Environmental Research.  Research to 

Protect, Restore and Manage the Environment, National Academy Press, Washington, 
DC, 242p. 

36     P      1994 Murphy, D., D. Wilcove, R. Noss, J. Harte, C. Safina, J. Lubchenco, T. Root, V. Sher, 
L. Kaufman, M. Bean, S. Pimm.  On Reauthorization of the Endangered Species Act. 
Conservation Biology 8: 1-3. 

37     ∆     1994 Lubchenco, J.  The Scientific Basis of Ecosystem Management: Framing the      
Context, Language and Goals.  Pages 33-39 in: Committee on Environment and Public 
Works, United States Senate, Ecosystem Management: Status and Potential.  
Proceedings of a Workshop by the Congressional Research Service, March 24-25, 1994. 
103rd Congress, 2nd Session.  Washington. U.S. Government Printing Office. 

38     P     1995 Vitousek, P.M. and J. Lubchenco.  Limits to Sustainable Use of Resources: From Local 
Effects to Global Change.  Pages 57-64 in:  Munasinghe, M. and W. Shearer (eds.), 
Defining and Measuring Sustainability:  The Biogeophysical Foundations.  The 
World Bank, Washington, DC.   

39     P∆   1995 Lubchenco, J.  The Relevance of Ecology:  The Societal Context and Disciplinary 
Implications of Linkages across Levels of Ecological Organization. Pp 297-305 in: 
Jones, C.G. and J. H. Lawton (eds.), Linking Species and Ecosystems.  Chapman and 
Hall, New York. 

40     P     1995     Lubchenco, J., G.W. Allison, S.A. Navarrete, B.A. Menge, J.C. Castilla, O. Defeo, C. 
Folke, O. Kussakin, T. Norton, and A.M. Wood.  Biodiversity and ecosystem 
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functioning: Coastal systems.  Pages 370-381 in:  Global Biodiversity Assessment, 
Cambridge University Press, Cambridge, U.K. 

41     P     1995     Chapin, F.S., J. Lubchenco and H. Reynolds.  Biodiversity effects on patterns and  
processes of communities and ecosystems. Pages 289-301 in:  Global Biodiversity 

Assessment, Cambridge University Press, Cambridge, U.K. 
42  P     1995     Mooney, H.A., J. Lubchenco, R. Dirzo and O.E. Sala (eds.), Biodiversity and ecosystem 

functioning: Basic principles.  Section 5 in:  Global BiodiversityAssessment, Cambridge 
University Press, Cambridge, U.K. 

43     P     1995 Mooney, H.A., J. Lubchenco, R. Dirzo and O.E. Sala (eds.)  Biodiversity and     
ecosystem functioning: Ecosystem analyses.  Section 6 in: Global Biodiversity  

Assessment, Cambridge University Press, Cambridge, U.K. 
44     P     1995 Cushman, J.H., R. Dirzo, A.C. Janetos, J. Lubchenco, H.A. Mooney and O.E. Sala. 

Biodiversity and ecosystem functioning: Basic principles: Introduction.  Pages 281-282 
in: Global Biodiversity Assessment, Cambridge University Press, Cambridge, U.K.  

45     P     1995 Cushman, J.H., R. Dirzo, A.C. Janetos, J. Lubchenco, H.A. Mooney and O.E. Sala. 
Biodiversity and ecosystem functioning: Basic principles: Conclusion. Pages 323-325 
in: Global Biodiversity Assessment, Cambridge University Press, Cambridge, U.K. 

46     P     1995 Cushman, J.H., R. Dirzo, A.C. Janetos, J. Lubchenco, H.A. Mooney and O.E. Sala.  
Biodiversity and ecosystem functioning: Ecosystem analyses: Introduction.  Page 335 in: 
Global Biodiversity Assessment, Cambridge University Press, Cambridge, U.K. 

47     P     1995      Cushman, J.H., R. Dirzo, A.C. Janetos, J. Lubchenco, H.A. Mooney and O.E. Sala. 
Biodiversity and ecosystem functioning: Ecosystem analyses: Conclusion. Pages 446-
452 in:  Global Biodiversity Assessment, Cambridge University Press, Cambridge, U.K. 

48     P∆   1995 Lubchenco, J.  The role of science in formulating a biodiversity strategy.            
BioScience Supplement S 7-S 9. 

49     P∆   1995     Alpert, P., J. Lubchenco and P. Risser.  The Sustainable Biosphere Project of SCOPE. 
Ambio 24(2): 133-134. 

50     P     1995 Eisner, T., J. Lubchenco, E.O. Wilson, D.S. Wilcove and M.J. Bean.  Building a 
scientifically sound policy for protecting endangered species. Science 269: 1231- 1232. 

51     ¤     1995      Cairns, J. Jr., H. L. Carson, J. M. Diamond, P.R. Ehrlich, T. Eisner, S. J. Gould,  D. H. 
Janzen, J. Lubchenco, E. Mayer, C.D. Michener, G. H. Orians, S. L. Pimm, D. 
Simberloff, J. W. Terbourgh, M.J. West-Eberhard, E.O. Wilson.  Brief of Amicus 

Curiae scientists in support of petitioner USA filed February 21, for U.S. Supreme 
Court Case No. 94-859: Bruce Babbitt, et al., (Petitioners) v. Sweet Home Chapter of 
Communities for a Great Oregon et al. (Respondents). 

52     ¤     1995 Lubchenco, J., Invited testimony to the U.S. Senate Environment and Public Works 
Committee, on reauthorization of the Endangered Species Act. US Congressional 

Record.13 July. 
53     P     1996     Allison, G.W., B.A. Menge, J. Lubchenco and S.A. Navarrete.  Predictability and 

uncertainty in community regulation: Consequences of reduced consumer diversity in 
coastal rocky ecosystems. Pages 371-392 in: Mooney et al. (eds.), Functional Roles of 

Biodiversity: A Global Perspective, John Wiley & Sons, Chichester, UK. 
54     ∆     1996     Lubchenco, J.  The Endangered Species Act:  Society presidents comment on     

scientific aspects of reauthorization bills. Bulletin of the Ecological Society of America 
77(2): 116-120 (includes multi-authored letters to members of Congress). 

55     P     1996     Power, M.E., D. Tilman, J.A. Estes, B.A. Menge, W.J. Bond, L.S. Mills, G. Daily, J.C. 
Castilla, J. Lubchenco, and R.T. Paine.  Challenges in the quest for keystones.  
BioScience 46: 609-620.  Science Citation Top 0.25%, ISI. 
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56     P     1997      Daily, G.C., S. Alexander, P.R. Ehrlich, L. Goulder, J. Lubchenco, P.A. Matson, H.A. 
Mooney, S. Postel, S.H. Schneider, D. Tilman, and G.M. Woodwell. Ecosystem 
Services: Benefits supplied to human societies by natural ecosystems.  Issues in 

Ecology 2: 1-16. 
57     P     1997     Hobson, S. and J. Lubchenco (eds.). Revelation and the Environment AD 95 – 1995. 

World Scientific Publishing Co., Singapore. 
58     P∆   1997     Jasanoff, S., R. Colwell, M.S. Dresselhaus, R.D. Goldman, M.R.C. Greenwood,  A.S. 

Huang, W. Lester, S.A. Levin, M.C. Linn, J. Lubchenco, M.J. Novacek, A.C. 
Roosevelt, J.E. Taylor, N. Wexler. Conversations with the community: AAAS at the 
millennium.  Science 278: 2066-2067. 

59     ∆     1997     Mooney, H.A. and J. Lubchenco.  Preface to Baskin, Y., The Work of Nature:  How 
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University of Miami; Schmidt Research Vessel Initiative Postdoctoral Fellow, 2010-2012.  
 

Currently enrolled Graduate Students - : 
Jessie Reimer  
  

Professional Memberships: 

 American Association for the Advancement of Science  Ecological Society of America 
 American Institute of Biological Sciences      Association for Women in Science 
      British Ecological Society (honorary member for life)  American Society of Naturalists (Honorary 
                  Member for life) 

              


	TABLE OF CONTENTS
	INTRODUCTION
	I. INTEREST OF AMICI
	II. EPA RULES AND GUIDANCE REQUIRE THE LISTING OF WATERS THREATEND WITH IMPAIRMENT BASED ON THE BEST AVAILBLE INFORMATION
	III. THE BEST AVAILABLE SCIENTIFIC EVIDENCE INDICATES THAT OCEAN ACIDIFCATION IS IMPAIRING THE CHEMICAL, PHYSICAL AND BIOLOGICAL INTEGRITY OF THE COASTAL WATERS OF WASHINGTON AND OREGON.
	A. The Pacific Northwest is Especially Vulnerable to OA.
	B. Acidification in Puget Sound and the Strait of Juan de Fuca is well-documented
	C. OA Has Been Linked to Massive Oyster Die-offs in Washington and Oregon
	D. Laboratory Data Clearly Shows the Corrosive Effects of OA on a Number of Marine Organisms


	cv-Lubchenko.pdf
	Cumulative: 8 ‘Science Citation Classics’ or ‘Top 0.25%’ Papers, ISI (Institute for Scientific Information) Current Contents
	1986:  Outstanding Teacher Award, OSU Alpha Lambda Delta (freshman honor society)             1992:  Pew Scholar in Conservation and the Environment, Pew Charitable Trusts, 1992-1995         1993:  Distinguished Professor, Oregon State University, 199...
	1. Boards of Directors or Trustees - Recent and Current (Lubchenco resigned from all but one board in 2009 when she became Administrator of NOAA to avoid any real or potential conflict of interest. Because the Smithsonian is partly governmental, gover...
	2. Advisory Boards and Panels – Current
	Invited Presentations (recent)


	129   ∆     2006      Lubchenco, J. and David Festa, President Bush: The Environmentalist?  Washington Times, June 28.
	184   ∆   2013        Lubchenco, J. and M. Damanaki. Ocean Governance: Building on Common Ground in
	EU and U.S. Ocean Policy, preface in Ecologic Institute book on Cooperation across           the Atlantic for Marine Governance Integration: in press.
	185    2013  Lubchenco, J. Large Marine Ecosystems: The Leading Edge of Science, Management
	and Policy.  In: Kenneth Sherman and Sara Adams (eds.), Stress, Sustainability, and           Development of Large Marine Ecosystems during Climate Change. Large Marine              Ecosystems, Vol. 18:2-19, UNDP and GEF.


