
 
 

Response to the Army Corps of Engineers, July 2020 
Supplemental Environmental Analysis on a Deviation to LORS to Address HABs 

Cyanotoxin Analyses of Water Releases from Lake Okeechobee 
 
The Brain Chemistry Labs  
The Brain Chemistry Labs is an independent not-for-profit research institute located in 
Jackson Hole, Wyoming. Currently, we have five Ph.D. scientists on our core staff and 
anchor a consortium of 50 Ph.D.s and M.D.s from 28 institutions around the world. Our 
mission is to improve patient outcomes by discovering new treatments for progressive 
neurodegenerative illnesses. As part of this mission, we are involved in analyzing 
cyanobacterial toxins which are risk factors for progressive neurodegenerative diseases 
including Alzheimer’s, ALS, and Parkinson’s disease. 
 
Monitoring Cyanotoxins in Florida 
As part of the Brain Chemistry Labs mission, we have been monitoring cyanobacterial 
toxins released by the U.S. Army Corps of Engineers down the St. Lucie River and the 
Caloosahatchee. We have now published two papers on our analysis of the 2016 
release and the 2018 release of these waters by the U.S. Army Corps of Engineers in 
internationally circulated, peer-reviewed journals, e.g. the Water Policy journal, which is 
published in London by the World Water Council, and Neurotoxicity Research, which is 
published by the Neurotoxicity Society in the United States. Both of these articles have 
been published as open access papers, and so can be freely downloaded by decision 
makers at the Army Corps of Engineers and interested members of the public using the 
following references: 
 

Metcalf JS, Banack SA, Powell JT, Tymm FJ, Murch SJ, Brand LE, Cox PA. 2018. 
Public health responses to toxic cyanobacterial blooms: perspectives from the 2016 
Florida event. Water Policy 20: 919-932. DOI: 10.2166/wp.2018.012 

 
Metcalf JS, Banack SA, Wessel RA, Lester M, Pim JG, Cassani JR, Cox PA. 2020. 
Toxin Analysis of Freshwater Cyanobacterial and Marine Harmful Algal Blooms on 
the West Coast of Florida and Implications for Estuarine Environments. Neurotoxicity 

Research 18: 1-9. DOI: 10.1007/s12640-020-00248-3 
 
Lake Okeechobee Waters & Cyanobacterial Blooms on Both Florida Coasts 
In 2016 and 2018, we identified emergency releases of nutrient-rich and 
cyanobacterially-laden waters from Lake Okeechobee by the U.S. Army Corps of 
Engineers as major causes of cyanobacterial blooms along the east and west coasts of 
Florida, potentially exposing tens of thousands of Florida residents and visitors to 
dangerous cyanobacterial toxins. Some of the toxins we identified in these releases 
from Lake Okeechobee are known to produce acute toxic effects, while others are risk 
factors for chronic health issues.  
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Cyanobacterial Blooms Negatively Impact Human Health 
The risk of harm from cyanobacterial blooms has been well established, with the link 
between cyanobacteria and toxicity having been known since the 1870’s1,2. Animal  
deaths have been caused by cyanobacterial toxins: microcystins, nodularins, anatoxin-
a, anatoxin-a(S), saxitoxins, and cylindrospermopsins1,3-10. Human illnesses have also 
been caused by microcystins, LPS, cylindrospermopsin11-13, with human deaths having 
been linked to the cyanobacterial toxins: microcystins, cylindrospermopsins and 
saxitoxins14-17. 
 
Chronic exposures to cyanobacterial toxins have also been linked to serious illnesses 
throughout the world. Long term exposure to microcystins is considered to be a risk 
factor for primary liver cancer18,19, particularly in China, where exposure to microcystin 
is believed to account for a significant increase in primary liver cancer in Haimen and 
Fusui, and hepatocellular carcinoma in southwest China.  
 
Water Releases from Lake Okeechobee Exceeded International Standards 
We found that emergency releases of Lake Okeechobee water by the U.S. Army Corps 
of Engineers down the St. Lucie River in 2016 exceeded international standards for 
recreational waters by 2,000-fold. As we noted in our analysis of the 2016 U.S. Army 
Corps of Engineers release from Lake Okeechobee, “The concentration of microcystins 
contained within this material was extremely high, orders of magnitude greater than the 
WHO Guideline Value for MC-LR in drinking water of 1 μg/l (WHO, 1998)20 and 2,000 
times higher than German recreational Guideline Values (Ibelings et al., 2014)21. As a 
result of the MC concentration contained within the bloom material, closure or restriction 
of access to the waters should have occurred rapidly, if not immediately, with 
continuous monitoring to determine potential adverse health effects. Given the 
likelihood of long-term hepatotoxic or carcinogenic consequences from the microcystin 
content, it may have been prudent for public health officials to offer assistance to 
households living on the banks of or near the St. Lucie River until the cyanobacterial 
bloom subsided.” 
 
Lake Okeechobee Water Releases Increased Risks of Primary Liver Cancer 
The long-term consequences of the 2016 human exposures of Florida residents to 
cyanobacterial toxins may be serious. As we noted, “Based on microcystin content 
alone reported here, it is a reasonable prediction that the cohort of Florida State citizens 
exposed to the 2016 Florida cyanobacteria bloom incident, including children of 
underprivileged families that we witnessed picnicking, fishing, and swimming in 
cyanobacterially contaminated waters, may experience an increased lifetime risk of liver 
cancer and/or hepatic dysfunction requiring hospitalization or transplantation.”  
 
Long-term exposure to BMAA should be considered a risk factor for human 
neurodegenerative diseases22-41. Evidence for BMAA being a risk factor for progressive 
neurodegenerative brain diseases comes from replicated controlled experiments with 
ApoE4 homozygous vervets at the Behavioural Science Foundation facility on the island 
of St. Kitts in the West Indies. Vervets with chronic dietary exposure to BMAA develop 
the two neuropathological hallmarks of Alzheimer’s disease in their brains, 
neurofibrillary tangles formed from misfolded tau, and b-amyloid plaques34, and  
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neuropathological hallmarks of ALS, specifically, microglial activation along the spine 
and deposits of misfolded TDP-43, and FUS proteins22. Clusters of ALS patients are 
found around lakes with persistent cyanobacterial blooms37,42-45. Sufficient toxicological 
studies to determine “safe” concentrations of BMAA and exposure routes have not been 
performed. 
 
Cyanobacterial Neurotoxins as Risk Factors for Brain Diseases 
While our primary concern in the 2016 and 2018 emergency water releases by the U.S. 
Army Corps of Engineers down the St. Lucie River and the Caloosahatchee were the 
extraordinarily high levels of microcystin, a potent liver toxin, we did detect BMAA in the 
cyanobacterial samples. Even low levels of BMAA are of concern because BMAA is 
persistent in the environment46-51, biomagnifies in the food chain52-58, has long-lasting 
effects on marine, freshwater aquatic, and terrestrial organisms25,59-63, can be passed 
along to offspring64-68, and may be airborne in areas with persistent blooms41,69,70. 
BMAA has been found in the brains of beached dolphins, sharks and fish exposed to 
cyanobacterial blooms42,56,71. Isomers of BMAA co-occur and are also toxic72,73.  We 
detected isomers of BMAA in the emergency water releases from Lake Okeechobee by 
the U.S. Army Corps of Engineers46,48; recent in vitro studies from Marquette University 
suggests that 2,4-DAB and particularly AEG may be even more neurotoxic that BMAA72. 
2,4-DAB also has proven toxicity in vivo73.   
 
Bacteria & Cyanobacterial Blooms 
Human health problems from exposure to cyanobacterial blooms may also include 
infection from cholera bacteria which are harbored within the bloom ecosystem, as has 
been suggested in Bangladesh where blooms have been found to serve as 
environmental reservoirs for Vibrio cholerae74-76. It is possible that other bacterial 
pathogens and even viruses may be harbored and dispersed by cyanobacterial blooms. 
 
Health Impacts of Emergency Water Releases 
We understand that the U.S. Army Corps of Engineers are charged with monitoring 
water levels in Lake Okeechobee so that breaching of the earthen dike which occurred 
in 1926 with a storm surge that resulted in 300 deaths, and two years later in 1928 
during the San Felipe Segundo hurricane which caused thousands of fatalities 
downstream do not reoccur77. However, in making decisions on the timing of water 
releases from Lake Okeechobee, and interagency efforts to reduce nutrient inputs to the 
lake, the Corps might find it useful to consider potential health consequences 
associated with releases of nutrient-rich and cyanobacterially-laden waters down the 
Caloosahatchee and St. Lucie Rivers for coastal residents. Governments and 
institutions such as the World Health Organization have Guidelines concerning 
acceptable concentrations of cyanobacteria and cyanobacterial toxins in drinking, 
recreational and bathing waters and some countries have introduced legislation to 
protect human health20,78. The Army Corps of Engineers could use such guidelines to 
monitor lake waters and in the timing of releases to protect breaching of the dike. 
 
This submission from the Brain Chemistry Labs was prepared in collaboration with 
Senior Scientist Dr. Sandra Banack, and Senior Researcher Dr. James Metcalf. The 
U.S. Army Corps of Engineers is welcome to contact any of us for further information on 
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what we have here reported. Our sole goal in responding is to help the Corps to protect 
the health of the residents of Florida. 
 
Respectfully submitted, 
 
 
 
Paul Alan Cox, Ph.D. 
Executive Director 
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and the evolution of anisogamy. In: Proceedings of Two Symposia on Ecology and Evolution in VIII 
INTECOL, Seoul, Korea, 2002 (J Yoshimura, N Nakagiri, WM Shields, eds.), pp. 70-79. Otsu: Sangaku 
Publisher. 
 
(136) Murch SJ, Cox PA, Banack SA, Steele JC, Sacks OW. 2004. Occurrence of β-methylamino-L-
alanine (BMAA) in ALS/PDC patients from Guam. Acta Neurologica Scandinavica 110: 267–269.  
 
(135) Murch SJ, Cox PA, Banack SA. 2004. A mechanism for slow release of biomagnified cyanobacterial 
neurotoxins and neurodegenerative disease in Guam. Proceedings of the National Academy of Sciences 
101(33): 12228-12231. 
 
(134) Ragone D, Tavana G, Stevens JM, Stewart PA, Stone R, Cox PM, Cox PA. 2004. Nomenclature of 
breadfruit cultivars in Samoa: Saliency, ambiguity, and monomiality. Journal of Ethnobiology 24(1): 33-49. 
 
(133) Togashi T, Cox PA. 2004. Phototaxis and the evolution of isogamy and ‘slight anisogamy’ in marine 
green algae: insights from laboratory observations and numerical experiments. Botanical Journal of the 
Linnean Society 144: 321-327. 
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(132) Cox PA, Banack SA, Murch SJ. 2003. Biomagnification of cyanobacterial neurotoxins and 
neurodegenerative disease among the Chamorro people of Guam. Proceedings of the National Academy 
of Sciences 100(23):13380-13383. 
 
(131) Banack SA, Cox PA. 2003. Distribution of the neurotoxic non-protein amino acid BMAA in Cycas 
micronesica Hill. Botanical Journal of the Linnean Society 143:165-168. 
 
(130) Banack SA, Cox PA. 2003.  Biomagnification of cycad neurotoxins in flying foxes: implications for 
ALS-PDC in Guam.  Neurology 61: 387-389. 
 
(129) Tavana G, Stewart P, Snyder S, Ragone D, Fredrickson K, Cox PA, Borel J.  2003.  Lack of 
evidence of kava-related hepatotoxicity in native populations in Savaii, Samoa.  HerbalGram 59: 28-32. 
 
(128) Wyllie-Echeverria S, Cox PA, Churchill AC, Brotherson JD, Wyllie-Echeverria T. 2003. Seed size 
variation within Zostera marina L. (Zosteraceae). Botanical Journal of the Linnean Society 142(3): 281-
288. 
 
(127) Monson CS, Banack SA, Cox PA. 2003. Conservation Implications of Chamorro Consumption of 
Flying Foxes as a Possible Cause of Amyotrophic Lateral Sclerosis-Parkinsonism Dementia Complex in 
Guam. Conservation Biology 17(3): 678-686. 
 
(126) Cox PA. 2003. Introduction. Pg. xiv-xxv. In: Linnaeus’ Philosophia Botanica, translated by S. Freer, 
1st English ed., New York: Oxford University Press. 
 
(125) Cox PA. 2003. Forests, Flying Foxes and Samoans: An Ecological Triangle. Plant Talk 31: 19–23. 
 
(124) Cox PA, Sacks OW. November 26, 2002. Cycad neurotoxin, consumption of flying foxes, and 
ALS/PDC disease in Guam. Neurology 59(10):1664–1665. 
 
(123) Uchida K, Ichimori K, Paulson GS, Cox PA, Sone F, Samarawickrema WA. 2002. Laboratory 
Studies of Ochlerotatus Samoanus in Association with Leaf Axils of Freycinetia (Pandanaceae) in Samoa. 
Journal of the American Mosquito Control Association 18(2):81–85. 
 
(122) Cox PA. 2001. Ensuring Equitable Benefits: The Falealupo Covenant and the Isolation of Anti-Viral 
Drug Prostratin from a Samoan Medicinal Plant. Pharmaceutical Biology 39(Supplement): 33–40. 
  
(121) Cox PA, Sacks OW. 2002. Cycad neurotoxins, consumption of flying foxes, and ALS-PDC disease 
in Guam. Neurology 58:956–959. 
 
(120) Hart KH, Cox PA. 2000. A Cladistic Approach to Comparative Ethnobotany: Dye Plants of the 
Southwestern United States. Journal of Ethnobiology 20(2):303–325. 
 
(119) Cox PA. 2001. The Fall of Giants. Plant Talk 26:3. 
 
(118) Cox PA. 2001. Indigenous Peoples and Conservation. Plant Talk 25:3. 
 
(117) Cox PA. 2000. An Introduction to the National Tropical Botanical Garden. Plant Talk 22/23:29–33. 
 
(116) Cox PA. 2001. Richard Evans Schultes: In Memoriam. HerbalGram 52:62. 
 
(115) Togashi T, Cox PA. 2001. Tidal-linked synchrony of gamete release in the marine green alga, 
Monostroma angicava Kjellman. Journal of Experimental Marine Biology and Ecology 264(2):117–131. 
 
(114) Cox PA, Heinrich M. 2001. Ethnobotanical Drug Discovery: Uncertainty or Promise? 
Pharmaceutical News 8(3): 55–59. 
 
(113) Cox PA. 2001. Carl Linnaeus: The Roots of Ethnobotany. Odyssey 10(2): 6–8. 
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(112) Cox PA. 2001. Biodiversity and Pharmacology. In: Levin SA (ed.) Encyclopedia of Biodiversity 
4:523–536. San Diego: Academic Press. 
 
(111) Tomlinson PB, Cox PA.  2000.  Systematic and functional anatomy of seedlings in mangrove 
Rhizophoraceae: vivipary explained? Botanical Journal of the Linnean Society 134: 214–231. 
 
(110) Cox PA, Elmqvist T. 2000. Pollinator Extinction in the Pacific Islands. Conservation Biology 14(5): 
1237–1239. 
 
(109) Cox, PA. 2000. A Tale of Two Villages: Culture, Conservation, and Ecocolonialism in Samoa. Pg. 
330–344. In: Zerner C (ed). People, Plants, and Justice: The Politics of Nature Conservation, New York: 
Columbia University Press. 
 
(108) Wyllie-Echeverria AP, Cox PA. 2000. Seagrass Conservation: Lessons from Ethnobotany. Pacific 
Conservation Biology 5: 329–335. 
 
(107) Cox PA. 2000. Endangered Plants, Vanishing Cultures: Ethnobotany and Conservation. Pg. 435–
442.  In: Raven PH, Williams T. (eds). Nature and Human Society: The Quest for a Sustainable World. 
Proceedings of the 2nd National Forum on Biodiversity, Washington, D.C. October 1997. Washington, 
DC: National Academy Press. 
 
(106) Cox PA. 2000. Will Tribal Knowledge Survive the Millennium? Science 287(5450): 44. 
 
(105) Wyllie-Echeverria S, Cox PA. 1999. The seagrass (Zostera marina [Zosteracea]) industry of Nova 
Scotia 1907-1960. Economic Botany 53(4): 519-526. 
 
(104) Togashi T, Motomura T, Ichimura T, Cox PA. 1999. Gametic behavior in a marine green alga, 
Monostroma angicava: an effect of phototaxis on mating efficiency. Sexual Plant Reproduction 12: 158-
163. 
 
(103) Cox PA. 1998. El viaje inacabado de Carl Linnaeus. Pg. 57-61. Enrique Martínez Ruiz and 
Magdalena de Pazzis Pi Corrales [Ed.], Carl Linneo y La Ciencia Ilustrada en España, Fundacion Berndt 
Wistedt and Comunidad de Madrid, Spain. 
 
(102) Cox PA. 1999. The Unfinished Journey of Carl Linnaeus. Plant Talk 16: 33-36. 
 
(101) Cox PA. 1998. The Promise of Gerard's Herball: New Drugs from Old Books. Endeavour 22(2): 51-
53. 
 
(100) Burton RA, Cox PA. 1998. Sugarbeet Culture and Mormon Economic Development in the 
Intermountain West. Economic Botany 52(2): 201-206. 
 
(99) Allen-Wardell G, Bernhardt P, Bitner R, Burquez A, Buchmann S, Cane J, Cox PA, Dalton V, 
Feinsinger P, Ingram M, Inouye D, Jones CE, Kennedy K, Kevan P, Koopowitz H, Medellin R, Medellin-
Morales S, Nabhan GP. 1998. The Potential Consequences of Pollinator Declines on the Conservation of 
Biodiversity and Stability of Food Crop Yields. Conservation Biology 12(1): 8-17. 
 
(98) Dunstan CA, Noreen Y, Serrano G, Cox PA, Perera P, Bohlins L. 1997. Evaluation of some Samoan 
and Peruvian medicinal plants by prostaglandin biosynthesis and rat ear oedema assays. Journal of 
Ethnopharmacology 57: 35-56. 
 
(97) Hettinger AL, Cox PA. 1997. The Making of the Kato Alu—A Traditional Tongan Basket.  Economic 
Botany 51(2): 144-148. 
 
(96) Cox PA, Elmqvist T. 1997. Ecocolonialism and Indigenous-Controlled Rainforest Preserves in 
Samoa. Ambio 26(2): 84-89. 
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(95) Cox PA. 1997. Indigenous Peoples and Conservation. Pg. 207-220. F. Grifo, J. Rosenthal [Eds.], 
Biodiversity and Human Health, Island Press, Washington, D.C. 
 
(94) Balick MJ, Cox PA. 1997. New Crops from Old: Amaranth and Hemp. Healthy & Natural Journal 4(2): 
22-24. 
 
(93) Cox PA, Elmqvist T. 1996. The Evolution of Vivipary in Flowering Plants. Oikos 77: 3-9. 
 
(92) Hegde VR, Silver J, Patel MG, Bryant R, Pai J, Das PR, Puar MS, Cox PA. 1995. Phospholipase D 
Inhibitors from a Myrsine Species. Journal of Natural Products 58(10): 1492-1497. 
 
(91) Pierson ED, Elmqvist T, Rainey WE, Cox PA. 1996. Effects of Tropical Cyclonic Storms on Flying 
Fox Populations on the South Pacific Islands of Samoa. Conservation Biology 10(2): 438-451. 
 
(90) Cox PA. 1996. Herbert Baker: A Good Eye. Fremontia 24(2): 27-28. 
 
(89) Cox PA. 1996. From the Cradle of Creation: The Beliefs of a Young Botanist. Pg. 102-109. SE Black 
[Ed.], Expressions of Faith: Testimonies of Latter-day Saint Scholars, Deseret Book, Salt Lake City, Utah. 
 
(88) Cox PA. 1996.  Biology and the Pursuit of Aesthetic. Pg. 252. M.R. Cummings.  Biology: Science and 
Life West Publishing, Minneapolis, Minnesota. 
 
(87) Cox PA. 1995. Journey to City Creek: Adding Scholarship to Discipleship. Pg. 23-41. HB Eyring 
[Ed.], On Becoming a Disciple-Scholar, Bookcraft, Salt Lake City, Utah. 
 
(86) Hart KH, Cox PA. 1995. Dispersal ecology of Nuphar luteum (L.) Sibthorp & Smith: abiotic seed 
dispersal mechanisms. Botanical Journal of the Linnean Society 119:87-100. 
 
(85) Cox PA. 1995. Samoan Americans. Pp 1186-1197 in Galens J, Sheets A, Young RV. Gale 
Encyclopedia of Multicultural America Vol. 2. Gale Research, New York. 
 
(84) Cox PA, Huynh K-L, Stone BC. 1995. Evolution and systematics of Pandanaceae. Pp 663-684 in PJ 
Rudall, PJ Cribb, DF Cutler, CJ Humphries (eds). Monocotyledons: systematics and evolution. Royal 
Botanical Gardens, Kew. 
 
(83) Paul A, Cox PA. 1995. An ethnobotanical survey of the uses of Citrus aurantium (Rutaceae) in Haiti. 
Economic Botany 49(3): 249-256. 
 
(82) Cox PA. 1995. Shaman as Scientist: Indigenous Knowledge Systems in Pharmacological Research 
and Conservation Biology. Pp. 1-15 In K Hostettmann, A Marston, M Maillard, and M Hamburger. 1995. 
Phytochemistry of Plants Used in Traditional Medicine. Clarendon Press, Oxford.  
 
(81) Dunstan CA, Andersson J, Bohlin L, Cox PA, Gronvik K-O. 1994. A plant extract which enhances the 
plating efficiency of lymphoid cell lines and enhances the survival of normal lymphoid cells in vitro. 
Cytotechnology 14: 27-38. 
 
(80) Gils CG, Cox PA. 1994. Ethnobotany of nutmeg in the Spice Islands. Journal of Ethnopharmacology 
42: 117-124. 
 
(79) Cox PA, Balick MJ. 1994. The ethnobotanical approach to drug discovery. Scientific American 
270(6): 82-87. 
 
(78) Li D, Owen NL, Perera P, Andersson C, Bohlin L, Cox PA, Pugmire RJ, Mayne CL, Grant DM. 1994. 
Structure elucidation of three triterpenoids saponins from Alphitonia zizyphoides using 2D NMR 
Techniques. Journal of Natural Products 57(2): 218-224. 
 
(77) Cox PA. 1994. The Paradise of Plants: Realizing the Promise of 16th-Century Botany for 21st-
Century Medicine. Latter-day Digest 3(5): 5-22. 
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(76) Cox PA. 1994.  Wild Plants as Food and Medicine in Polynesia. Pp. 102-113 in Etkin N (ed.) Eating 
on the Wild Side. University of Arizona Press.  
 
(75) Cox PA. 1994. The ethnobotanical approach to drug discovery: strengths and limitations. In: Prance 
G, Marsh J (eds.) Ethnobotany and the Search for New Drugs. Ciba Foundation Symposium 185: 25-41. 
Academic Press, London.  
 
(74) Elmqvist T, Rainey W, Pierson ED, Cox PA. 1994. Effects of Tropical Cyclones Ofa and Val on the 
Structure of a Samoan Lowland Rain Forest. Biotropica 26(4): 384-391. 
 
(73) Cox PA, Humphries CJ. 1993. Hydrophilous pollination and breeding system evolution in 
seagrasses: a phylogenetic approach to the evolutionary ecology of the Cymodoceaceae. Botanical 
Journal of the Linnean Society 113: 217-226. 
 
(72) Cox PA, Elmqvist T. 1993. Ecocolonialism and Indigenous Knowledge Systems: Village Controlled 
Rainforest Preserves in Samoa. Pacific Conservation 1: 5-14. 
 
(71) Rainey ED, Pierson W, Elmqvist T, Cox PA. 1995. The role of Pteropids in Oceanic Island 
Ecosystems of the Pacific. Symposium Zool. Soc. London 67: 127-129, 138-140. 
 
(70) Perera P, Andersson R, Bohlin L, Andersson C, Du L, Owen NL, Dunkel R, Mayne CL, Pugmire RJ, 
Grant DM, Cox PA. 1993. Structure determination of a new saponin from the plant Alphitonia zizyphoides 
by NMR spectroscopy. Magnetic Resonance in Chemistry 31: 472-480. 
 
(69) Huynh K-L, Cox PA. 1992. Flower structure and potential bisexuality in Freycinetia reineckei 
(Pandanaceae), a species of the Samoan Islands. Botanical Journal of the Linnean Society 110: 235-265. 
 
(68) Cox PA. 1993. Saving the Ethnopharmacological Heritage of Samoa. Journal of Ethnopharmacology 
38: 181-188. 
 
(67) Gustafson KR, Cardellina JH, McMahon JB, Gulakowski RJ, Ishitoya J, Szallasi Z, Lewin NE, 
Blumberg PM, Weislow OS, Beutler JA, Buckheit RW, Cragg GM, Cox PA, Bader JP, Boyd MR. 1992. A 
nonpromoting phorbol from the Samoan medicinal plant Homalanthus nutans inhibits cell killing by HIV-1. 
Journal of Medicinal Chemistry 35(11): 1978-1986. 
 

(66) Cox PA. 1993. Water-pollinated Plants. Scientific American 269(4): 68-74. 
 
(65) McClatchey W, Cox PA. 1992. Use of the Sago palm Metroxylon warburgii in the Polynesian island, 
Rotuma. Economic Botany 46(3): 305-309. 
 
(64) Cox PA, Tomlinson PB, Nienanski K. 1992. Submarine and surface pollination in Phyllospadix 
scouleri (Zosteraceae). Plant Evolution and Systematics 180: 65-75. 
 
(63) Cox PA, Laushman R, Rucklehaus M. 1991. Surface and Submarine Pollination in the Seagrass 
Zostera marina L. Botanical Journal of the Linnean Society 109: 281-291. 
 
(62) Cox PA, Cromar S, Jarvis T. 1992. Underwater pollination and three-dimensional search: A 
Supercomputer Approach. Pp. 569-582 in Billingsley KR, Brown HU III, Derohanes E. (eds.) Computer 
Assisted Analysis and Modeling on the IBM 3090, Volume 2. Baldwin Press, University of Georgia, 
Athens, Georgia. 
  
(61) Cox PA, et al. 1992. America's Academic Future: Report of the Presidential Young Investigators on 
Science Education in the Year 2010. National Science Foundation. 
 
(60) Cox PA, Elmqvist T, Pierson ED, Rainey ED. 1991. Flying Foxes as Strong Interactors in South 
Pacific Island Ecosystems: A Conservation Hypothesis. Conservation Biology 5: 448-454. 
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(59) Cox PA, Elmqvist T. 1991. Indigenous Control of Tropical Rainforest Reserves: An Alternative 
Strategy for Conservation. Ambio 20(7): 317-321. 
 
(58) Cox PA. 1991. Abiotic pollination: an evolutionary escape for animal-pollinated angiosperms. 
Philosophical Transactions of the Royal Society of London. B. 333: 217-224. 
 
(57) Elmqvist T, Cox PA, Rainey WE, Pierson ED. 1992. Restricted pollination on oceanic islands: 
pollination of Ceiba pentandra by flying foxes in Samoa. Biotropica 24: 15-23. 
 
(56) Cox PA, Elmqvist T, Pierson ED, Rainey WE. 1992. Flying foxes as pollinators and seed dispersers 
in Pacific island ecosystems. Biological Reports U.S. Fish & Wildlife Service 90(23): 18-23. 
 
(55) Cox PA, Jarvis T, Cromar S. 1991. Underwater pollination, three-dimensional search, and pollen 
morphology: predictions from a supercomputer analysis. pp. 363-375 in Blackmore S (ed.). Pollen: 
Diversity and Function. Clarendon Press, Oxford. 
 
(54) Guo YHG, Sperry R, Cook CDK, Cox PA. 1990. The pollination ecology of Zannichellia palustris 
(Zannichelliaceae) Aquatic Botany 38: 341-356. 
 
(53) Cox PA. 1991. Hydrophilous pollination of a dioecious seagrass, Thalassodendron ciliatum 
(Cymodoceaceae) in Kenya. Biotropica 23(2): 159-165. 
 
(52) Cox PA. 1990. Pollination and the Evolution of Breeding systems in Pandanaceae. Annals of the 
Missouri Botanical Garden 77: 816-840. 
 
(51) Cox PA. 1991. Polynesian Herbal Medicine. Pp 147-169 In Cox PA, Banack SA (eds), Islands, 
Plants, and Polynesians. Portland: Dioscorides Press. 
 
(50) Cox PA. 1990. Ethnopharmacology and the search for new drugs. In: Battersby A, Marsh J (eds), 
Ciba Foundation Symposium 154—Bioactive Compounds from Plants (pp. 40-55), John Wiley & Sons 
Ltd., Chichester, England. 
 
(49) Cox PA. 1990. Samoan Ethnopharmacology. Pp. 123-139 in Wagner H, Farnsworth NR. Economic 
and Medicinal Plant Research. Vol 4. Plants and Traditional Medicine. Academic Press, London. 
 
(48) Cox PA, Elmqvist T, Tomlinson PB. 1990. Submarine Pollination and Reproductive Morphology in 
Syringodium filiforme (Cymodoceaceae). Biotropica 22: 259-265. 
 
(47) Cox PA, Knox RB. 1989. Two-dimensional pollination in hydrophilous plants: convergent evolution in 
the genera Halodule (Cymodoceaceae), Halophila (Hydrocharitaceae), Ruppia (Ruppiaceae), and 
Lepilaena (Zannichelliaceae). American Journal of Botany 76(2): 164-175.  
 
(46) Cox PA. 1989. Baker's Law: Plant Breeding Systems and Island Colonization. pp. 209-224 in Bock J,  
Linhart Y (eds) The Evolutionary Ecology of Plants. Westview Press, Boulder Colorado.  
 
(45) Cox PA, Sperry LR, Tuominen M, Bohlin L. 1989. Pharmacological Activity of the Samoan 
Ethnopharmacopoeia. Economic Botany 43(4): 487-497. 
 
(44) Cox PA. 1988. Hydrophilous pollination. Annual Review of Ecology and Systematics 19: 261-279. 
 
(43) Cox PA, Knox RB. 1988. Pollination postulates and two-dimensional pollination in hydrophilous 
monocotyledons. Annals of the Missouri Botanical Garden 75: 811-818. 
 
(42) Cox PA, Tomlinson PB. 1988. Pollination ecology of a seagrass, Thalassia testudinum 
(Hydrocharitaceae), in St. Croix. American Journal of Botany 75(7): 958-965. 
 
(41) Cox PA. 1988. Incommunicado. Brigham Young University Studies 28: 43-50. 
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(40) Farnsworth P, Cox PA. 1988. A laser illuminator designed for pollination studies with a night vision 
device. Biotropica 20(4): 334-335. 
 
(39) Cox PA. 1988. Samoan Rainforest-Partnership in the South Pacific. National Parks 62(1-2): 18-21. 
 
(38) Cox PA. 1988. Monomorphic and dimorphic sexual strategies: a modular approach. pp.80-97 in, 
Plant Reproductive Ecology: Strategies and Patterns, J Lovett Doust, L Lovett Doust (eds), Oxford 
University Press, Oxford. 
 
(37) Cox PA, O'Rourke L. 1987. Kava (Piper methysticum Forst.) Economic Botany 41(3): 452-454. 
 
(36) Banack SA, Cox PA. 1987. Ethnobotany of ocean-going canoes in Lau, Fiji. Economic Botany 41(2): 
148-162. 
 
(35) Cox PA, Janetski JC. 1986. The evolution of the Polynesian Chiefdoms (book review). Pacific 
Studies 10(1): 113-123. 
 
(34) Cox PA, Knox RB. 1986. Two-dimensional pollination in seagrasses. pp. 5-16 in Hudson HA, 
Strother S. Victoria Seagrass Ecosystems. Deakin University Press, Geelong. 
 
(33) Cox PA, Moore HE. 1986. The identity of Clinostigma onchorhynchum. Principes 30(2): 77-81. 
 
(32) Cox PA, Knox RB. 1986. Pollination postulates and two-dimensional pollination pp. 48-57 in, 
Williams EG, Knox RB, Irvine D (eds), Pollination '86.  University of Melbourne Press, Melbourne. 
 
(31) Cox PA. 1986. Sorcerers and healing spirits (book review). Pacific Studies 9(3): 186-189. 
 
(30) Rickard PP, Cox PA. 1986. Use of Derris as a fish poison in Guadalcanal, Solomon Islands. 
Economic Botany 40(4): 479-484. 
 
(29) Cox PA. 1985. Islands and Dioecism: insights from the reproductive ecology of Pandanus tectorius in 
Polynesia, Studies on Plant Demography: A Festschrift for John L. Harper, pp. 359-372. Academic Press, 
London. 
 
(28) Cox PA. 1985. Noodles on the tide. Natural History 94: 36-40. 
 
(27) Cox PA, Tomlinson PB. 1985. Relationships between ecological pattern and branching in the tree 
fern Lophosoria Quadripinnata in Veracruz, Mexico. American Fern Journal 75(4): 105-110. 
 
(26) Cox PA. 1985. The genus Meryta (Araliaceae) in Samoa. Journal of the Arnold Arboretum 66: 113-
121. 
 
(25) Atchley J, Cox PA. 1985. Breadfruit fermentation in Micronesia. Economic Botany 39: 326-335. 
 
(24) Cox PA, Sethian J. 1984. Search, encounter rates, and the evolution of anisogamy. Proceedings of 
the National Academy of Sciences 81: 6078-6079. 
 
(23) Cox PA, Sethian J. 1985. Gamete motion, search, and the evolution of anisogamy, oogamy, and 
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(20) Cox PA, Hickey JR. 1984. Convergent megaspore evolution and Isoetes. American Naturalist 124: 
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