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PANAMA: MUSTARD GAS AND CHEMICAL DEFENCES 

 

In 2001, eight intact items, some containing mustard gas1, were found on San José Island 

(Isla San José), the second-largest of the Pearl Islands (Archipiélago de las Perlas) in the 

Pacific, off the coast of Panama, south from Panama City2.  On 6 September, Panamanian 

government officials announced that several intact weapons, including 500 lb (227 kg) and 

1,000 lb (454 kg) phosgene bombs3, M1A2 gas cylinders, and phosgene rockets, had been 

found on the island.  The Government immediately quarantined San Jose, closing down a 

newly-built eco-tourist resort, Hacienda Del Mar.4  

 

In a 2002 article in the Bulletin of the Atomic Scientists it was said that – 

“The remnants of the San Jose Project are everywhere. Rusted US Army tractors 

and unmarked metal drums lay abandoned near beaches.  A wharf, built to unload 

thousands of gallons of chemicals as well as bombs and other supplies, still juts out 

 
1  Mustard gas is an organic compound and is also known by several other names, and it may be synthesised 
by a number of methods.  In fact, "mustard gas" is a viscous liquid at ambient temperatures.  It is slightly 
soluble in water but is very soluble in fat and oils, contributing to its rapid absorption into human skin1.  It is 
one of a class of chemical warfare agents known as vesicants that form vesicles, or blisters, on exposed skin.  
The effects of exposure were well known by the outbreak of World War 2 and there were clear guidelines 
for treatment of casualties, but no effective ointments had been developed and nothing was available to 
prevent skin and lung damage.  Even less was known about the long-term effects.  What is more, the 1941 
version of the US Army training manual for treatment of gas casualties did not include the carefully 
documented long-term effects of exposure reported in studies in 1928 and 1933: 
https://www.ncbi.nlm.nih.gov/books/NBK236059/  
2  https://www.chemistryworld.com/news/us-to-clean-up-race-test-chemical-weapon-relics-on-panama-
island/3007758.article  
3  Phosgene, used extensively during World War I as a pulmonary agent, causing choking, was responsible 
for the large majority of deaths from gas during that war. Being colourless, soldiers would not realise that 
they had received a fatal dose. After a day or two, their lungs would fill with fluid, and they would slowly 
suffocate. 
4  Panama immediately quarantined San Jose, closing down the newly built eco-tourist resort, Hacienda Del 
Mar, whose owners had been hoping to attract visitors to the island's white sand beaches and tropical 
rainforests: https://journals.sagepub.com/doi/full/10.2968/058004014 
See also Emperors in the Jungle: The Hidden History of the U.S. in Panama by John Lindsay-Poland (Duke 
University Press, 2003): https://journals.sagepub.com/doi/full/10.2968/058004014 
Although San Jose was quarantined in 2001 after chemical weapons were found, it was reopened so the 
Survivor US reality TV series could film segments on the location’s white sandy beaches several years later. 

https://www.ncbi.nlm.nih.gov/books/NBK236059/
https://www.chemistryworld.com/news/us-to-clean-up-race-test-chemical-weapon-relics-on-panama-island/3007758.article
https://www.chemistryworld.com/news/us-to-clean-up-race-test-chemical-weapon-relics-on-panama-island/3007758.article
https://journals.sagepub.com/doi/full/10.2968/058004014
https://journals.sagepub.com/doi/full/10.2968/058004014
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into one of the island's tranquil bays. The concrete skeleton of an American military 

chapel looks strangely out of place in the middle of the jungle”.5 

 

The US agreed to dispose of the material.  However, the clean-up, due to begin towards 

end of 2013 did not begin until 2014 (due to a budget crisis in the US).  In the meantime, 

another six “bombs” were discovered during 2013.  One of the reasons for removal of all 

of the items found was that it was necessary for Panama to be removed from an 

Organisation for the Prohibition of Chemical Weapons (OPCW) list of countries having 

undetonated chemical weapons.6 

 

However, it was not just chemical weapons dating from World War 2 that were of 

concern.  Panama had been used to test, and store, chemical weapons throughout the US 

period of occupation of the Canal Zone.  In 1999, an article from the Fellowship of 

Reconciliation, a US non-government organisation, gave an example, saying that the US 

had sent landmines containing three tons of VX nerve agent to its bases in Panama in 1964 

for "tropical tests" at the US Army Tropic Test Center (TTC)7, but documents only indicated 

what had happened with 576 lb (261.2 kg) of the consignment.8 

 

See below for a little more about post-World War 2 chemical weapons in the Canal Zone. 

 

The ordnance discovered in 2001 were the remains of a wartime programme led by the 

US, but also involving Canada, based on San José Island, to investigate the use of chemical 

 
5  https://journals.sagepub.com/doi/full/10.2968/058004014  
6  One of stated goals of OPCW is "destroying all existing chemical weapons under international verification": 
https://english.elpais.com/elpais/2013/10/04/inenglish/1380901762_139978.html  
7  Based at Fort Clayton at the time, with a 3,000-acre (1,214 hectare) test site.  The TTC is now located at 
the Yuma Proving Ground in Arizona.  Of course, tropical testing, which had been undertaken in Panama 
from at least 1923, involved all sorts of weapons, materials etc, not just chemical warfare products. 
8  In 1999, as the US prepared to finally depart the Canal Zone, the NGO said that there were some 120,000 
pieces of unexploded munitions (aka UXO or unexploded ordnance) on US military ranges in the Canal Zone, 
adjacent to where 60,000 people lived, and asked whether the Pentagon was prepared to assume liability 
for explosives found after the military left later that year.  It claimed that abandoned explosives had already 
killed 21 Panamanians who had entered the lands to plant crops or recycle metal, according to the 
Panamanian Government: http://www.cpeo.org/lists/military/1999/msg00016.html . 

https://journals.sagepub.com/doi/full/10.2968/058004014
https://english.elpais.com/elpais/2013/10/04/inenglish/1380901762_139978.html
http://www.cpeo.org/lists/military/1999/msg00016.html
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warfare munitions under tropical conditions.   Part of the plan was (incredible as it seems 

to modern minds) racist in nature, with the US Army’s Chemical Warfare Service 

(CWS)9 comparing the physical responses of Puerto Ricans and Caucasian Americans to 

mustard gas10 – it being thought that there was a possibility that some racial groups were 

less sensitive to mustard gas.   African-American troops were also tested by the US Army 

elsewhere, as were Japanese-Americans. 

 

On 20 December 1943, the US Consul had proposed to the Panamanian Government the 

carrying out "certain chemical warfare tests under existing jungle conditions" for 60-day 

renewable periods on San José.  This was uninhabited and relatively isolated, but close 

enough to mainland Panama, some 60 miles (96.5 km) away, to be easily resupplied.  An 

agreement had to be made with both the Panamanian Government and the island's 

private owners, a Panamanian company called Huertematte & Co, and a rental fee of 

$15,000 a year was agreed.  The US also sought the Government’s consent to build trails 

and wharves and to incorporate the arrangement into the 1942 agreement for US use of 

bases outside the Canal Zone. 

 

It was said of San José that its “forests…most resemble in important details large areas of 

forest in Burma, Siam, Indo-China, Malaya, the Philippines and Formosa, and the 

woodland is similar to that of the Bonin and Luchu Islands [between Micronesia and 

Japan]”.11 

 

 
9  The Chemical Warfare Service was redesignated the Chemical Corps on 2 August 1946.  It had been 
established as a branch of the permanent military establishment in 1920: The Chemical Warfare Service: 
Organizing for War by L P Brophy, and G J B Fisher (Washington), 1959: 
https://core.ac.uk/download/pdf/226122899.pdf 
10  Mustard gas damages DNA within seconds of making contact. It causes painful skin blisters and burns, 
and it can lead to serious, and sometimes life-threatening illnesses including leukaemia, skin cancer, 
emphysema and asthma. 
11  United States Army in World War II: The technical services – The Chemical Warfare Service: Organizing for 
War by Leo P Brogby and George J S Fisher (Historical Division, Department of the Army, 1947). 

https://core.ac.uk/download/pdf/226122899.pdf
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The project formally began on 6 January 1944, just two days after the Panamanian 

Government had given its go-ahead.12   

 

US Army engineers arrived on the island to clear roads and an airstrip and to construct the 

buildings needed for operations and housing.  More than 400 enlisted men would be 

stationed on the island by mid-1945, as well as nearly 200 officers and civilians from the 

US, Panama and other countries13.  Eventually, some 31,000 mustard gas and phosgene 

bombs and other chemical weapons were detonated or dropped on the island as part of a 

test programme which was codenamed “The San Jose Project”.14 

 

Interestingly, while exposing troops to gas attacks on San José, prior to signing off the 

project the Army’s General Staff had required a signed statement from the National 

Museum in Washington that the tests would not harm the rare animal, plant or reptile life 

on the island15.  However, many other animals would be sacrificed as a result of the tests. 

 

In May 1944, Canada’s director of chemical warfare raised the continuing problem of 

obtaining human subjects for chemical warfare tests, and the medical chief of the CWS in 

the US confirmed that such human tests were essential for evaluating the effects of liquid 

and vapour agents.  If no human subjects were found, it was said, Canadian participation 

in the San José Project would be withdrawn.  The general in command of the CWS 

consulted the Commanding General of the Panama Canal Department (the US Army 

 
12  Canada and Chemical Warfare 1939-1945, a thesis by Christopher R Paige (Submitted to the College of 
Graduate Studies and Research, University of Saskatchewan), 2009: 
https://core.ac.uk/download/pdf/226122899.pdf  
Colonel Robert McLeod of the CWS, with a geologist from the University of Chicago, had searched the coasts 
of Central America and the Galapagos islands looking for a suitable site in October 1943.  McLeod had 
rejected the use of another location, the penal island of Coiba in Panama, on the grounds that the presence 
of prisons might have “complicated our problems” (on a personal note, my wife’s uncle, an officer opposed 
to General Noriega, escaped from the island in the 1980s, when it was still a feared place – it only closed as a 
prison in 2004, and is now a nature reserve). 
13  https://www.envio.org.ni/articulo/1386  
14  https://journals.sagepub.com/doi/full/10.2968/058004014  
15  United States Army in World War II: The technical services – The Chemical Warfare Service: Organizing for 
War by Leo P Brogby and George J S Fisher (Historical Division, Department of the Army, 1947). 

https://core.ac.uk/download/pdf/226122899.pdf
https://www.envio.org.ni/articulo/1386
https://journals.sagepub.com/doi/full/10.2968/058004014
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command in Panama), General Brett, and they came up with idea of using Puerto Rican 

troops then stationed in Panama16.  One of the test projects that would be carried out 

would be to determine whether there was any difference in sensitivity between Puerto 

Rican and Continental US troops to “H Gas” (mustard gas)17. 

 

By July 1944, the installation’s organisation included an administration director, a 

technical director, an intelligence officer, an advisory council and the chief of the Army 

Pictorial Division, Signal Corps, which was to make films of the project.18 

 

By August 1944, 300 buildings, some three miles of 20-feet (6.1 metres) roadway, 109 

miles of 10-feet (3 metres) roadway and 14 miles (22.5 km) of foot trails had been 

prepared by the Corps of Engineers.  In addition to US Army personnel, representatives 

from the US Navy, British Army, Canadian Army, Royal Canadian Air Force and the US 

National Research Development Committee (NRDC) were also present19. 

 

As mentioned, one of the chief aims of tests undertaken from August 1944 was for 

scientists to determine if different races would react differently to mustard gas.  Military 

officials believed the skin of non-whites might be tougher than that of Caucasians and 

better able to resist the effects of mustard.  If that were the case, then non-white troops 

could be used during gas attacks, being less adversely affected and therefore able to 

withstand an attack more effectively.  However, African-Americans were not allowed in 

front-line combat units at the time (there would have been African-American servicemen 

present in Panama, but only in secondary roles, such as those constructing telephone lines 

 
16  Emperors in the Jungle: The Hidden History of the U.S. in Panama by John Lindsay-Poland (Duke University 
Press, 2003).  Note:  sources say that the NRDC was superseded by the Office of Scientific Research and 
Development in June 1941.  
17  Ibid. 
18  United States Army in World War II: The technical services – The Chemical Warfare Service: Organizing for 
War by Leo P Brogby and George J S Fisher (Historical Division, Department of the Army, 1947). 
A series of US Army films are available about San Jose and the gas and chemical tests carried out there 
during World War 2:  https://www.criticalpast.com/video/65675060515_jungle_site-for-chemical-warfare-
tests_United-States-Army_jungle-conditions  
19  Ibid. 

https://www.criticalpast.com/video/65675060515_jungle_site-for-chemical-warfare-tests_United-States-Army_jungle-conditions
https://www.criticalpast.com/video/65675060515_jungle_site-for-chemical-warfare-tests_United-States-Army_jungle-conditions
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with the Signal Corps), and it was instead decided to conduct tests on Hispanics on San 

José.  Between 9 and 15 August 1944, several tests were done to "determine if any 

difference existed in the sensitivity of Puerto Rican and continental US troops to H 

[mustard] gas", according to a report.   A preliminary experiment involved exposing 10 

soldiers from each group.  That was followed by a test involving 45 Puerto Ricans and 44 

Caucasians.  Mustard was put on the forearms of the soldiers, who were then observed 

for three days.  Unsurprisingly, the tests showed no difference, and both groups suffered 

equally and their skin was burned.20 

 

In all, it was said that more than 130 tests were conducted on San José Island alone 

between May 1944 and the end of 1947.21 It is also said that after the war ended in 1945 

the atmosphere on the island became more relaxed, with USO22 entertainment being 

provided and officers’ wives allowed to stay23.  However, experiments continued until the 

Panamanian Government in late 1947 demanded the return of all the territory outside the 

Canal Zone that had been temporarily ceded to the US military for the purposes of the 

wartime defence of the Canal (in other words, all the US bases in the Republic, not just 

that on San José)24.   

 

For a time in the immediate postwar the Army had considered making the island into one 

of a planned series of testing sites around the world at which to test “material”.  Even 

when this idea was dropped, the CWS still assumed that the island would be retained as a 

permanent chemical weapons testing site.  In fact, a further shipment of mustard gas 

bombs reached the Canal Zone by sea from New Orleans in March 1946, arriving in bulk 

 
20  Canada and Chemical Warfare 1939-1945 a thesis by Christopher Robin Paige (University of 
Saskatchewan, April 2009): https://core.ac.uk/download/pdf/226122899.pdf 
21  https://journals.sagepub.com/doi/full/10.2968/058004014  
22  The United Service Organizations provided live entertainment, such as comedians, actors and musicians, 
social facilities, etc to members of the US armed forces. 
23  Emperors in the Jungle: The Hidden History of the U.S. in Panama by John Lindsay-Poland (Duke University 
Press, 2003).  Note that Latinos were segregated from white troops in a theatre/cinema that had been built. 
24  A failed attempt to retain many of the sites, initially accepted by the Panamanian Government, led to a 
political crisis, and public unrest, and the abrupt closure of all such sites following the National Assembly 
rejecting a draft agreement on 22 December 1947. 

https://core.ac.uk/download/pdf/226122899.pdf
https://journals.sagepub.com/doi/full/10.2968/058004014
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containers from the Naval Mine Depot in Pennsylvania – to be taken in four trucks to an 

unnamed location in Panama25. 

 

However, at midnight on 23 December 1947, following a vote by Panama’s National 

Assembly the previous day to reject any continuing use by the US of bases in the Republic, 

project leaders received orders from Washington to close the San José operation down.  

The Army wanted the island cleared of all its chemicals and equipment in just 30 days.  By 

then, the island’s workforce had grown to about 500 soldiers.  Men are said to have 

worked around the clock dismantling laboratories and burning down some of the 

buildings. Three barges (some sources say two barges) full of leaking chemical weapons 

were taken out into the Pacific and the munitions dumped, in a retreat from the island 

that was very much a hurried affair26. 

 

It is said that less information is available on the disposal of chemical munitions stockpiled 

or used in tests in Panama than on the tests themselves.  The evacuation in early 1948 had 

been carried out hurriedly, to a five-week deadline, with any chemical munitions that the 

military wished to retain being moved into the Canal Zone. 

 

After many years, in 1965, the American multimillionaire Earl Tupper (of plastic 

Tupperware fame) bought the island with the idea of eventually developing a 

resort.  Tupper never built his resort27, and the island was eventually turned over to the 

Probst family, which had worked for the multimillionaire.  Tupper had requested 

certification from the US State Department that there was no danger to people, life or 

health in the waters around the Island, but he never received such a guarantee28. 

 

 
25  Emperors in the Jungle: The Hidden History of the U.S. in Panama by John Lindsay-Poland (Duke University 
Press, 2003). 
26  https://journals.sagepub.com/doi/full/10.2968/058004014  
27  After one of his workers was burned in 1974, his son contacted an explosives removal company.   
28  Emperors in the Jungle: The Hidden History of the U.S. in Panama by John Lindsay-Poland (Duke University 
Press, 2003). 

https://journals.sagepub.com/doi/full/10.2968/058004014
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Development plans were put on hold until the early 1980s, when a group of investors 

from Florida came up with the idea of building a casino.  However, that plan was scrapped 

in the early stages of construction when a bulldozer unearthed a rusting canister of 

unknown origin29. 

 

San Jose remained a privately-owned island again and, by the time of the 2000 census, it 

had a population of only 10, but was said to be home to thousands of wild pigs and deer. 

 

In 2015, National Public Radio (NPR) in the US broadcasted a two-part radio documentary 

on the race-based testing of chemical weapons during World War 230.  This was then still 

relatively unknown; it having been a secret Army programme only declassified in 1993.  As 

mentioned above, and as explained in the documentary, one hope had been that black 

and Puerto Rican troops, if they had more resistance to the gas, they could form the "ideal 

chemical soldier" - used on the front lines while white soldiers stayed back, protected 

from the gas.   

 

PROPOSED WARTIME USE OF CHEMICAL WEAPONS BY THE US 

 

While chemical weapons were not used by Allied forces during World War 2, there had 

been plans to use them – and not just as a final defence measure (such as Britain might 

have employed if Germany had invaded in 1940).  General William Porter, the head of the 

US Army’s CWS, estimated in 1944 that the entire Japanese garrison on Tarawa could have 

been eliminated with as little as 900 tons (816 tonnes) of mustard gas, compared to the 

3,000 tons (2,721 tonnes) of high explosives that had been used, with such little effect31.  

Such ideas followed the tenacious defence of Pacific islands by the Japanese, and the 

 
29  https://journals.sagepub.com/doi/full/10.2968/058004014  
30  60,000 US troops were involved in the testing:  https://www.npr.org/2015/06/22/415194765/u-s-troops-
tested-by-race-in-secret-world-war-ii-chemical-experiments  
31  https://core.ac.uk/download/pdf/226122899.pdf  

https://journals.sagepub.com/doi/full/10.2968/058004014
https://www.npr.org/2015/06/22/415194765/u-s-troops-tested-by-race-in-secret-world-war-ii-chemical-experiments
https://www.npr.org/2015/06/22/415194765/u-s-troops-tested-by-race-in-secret-world-war-ii-chemical-experiments
https://core.ac.uk/download/pdf/226122899.pdf
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expected even greater casualty levels for US troops the closer one got to the Japanese 

home islands. 

 

Even more appalling was a plan to mount a massive poison gas attack on Japan which 

would start with the drenching of much of Tokyo with gas. The other 24 target cities were 

to include Yokohama, Osaka, Kobe, Nagoya, and Kyoto.32  

 

Incidentally, an abortive plan by the Japanese to use large, aircraft-carrying submarines to 

mount an air attack on the Canal had also seen the submarines being considered for use in 

a bacteriological (germ) warfare attack on the Continental US.33 

 

THE CANADIAN PERSPECTIVE 

 

In July 2017, a headline in the National Post in Canada announced that “Chemical weapons 

from secret Canadian-US mustard gas program in Panama to be destroyed”.  

 

During World War 2, Canada played an important role in the development of much 

technology, including radar, RDX explosives, proximity fuses and the atomic bomb, as well 

as chemical and biological warfare.  It undertook a considerable chemical warfare effort, 

including the establishment of the Suffield Field Experimental Station in Alberta., and the 

industrial-scale preparation of potential weapon gases.34 

 

 
32  https://core.ac.uk/download/pdf/226122899.pdf  
Given that, Japanese cities would be devastated by carpet fire bombing (an attack on Tokyo killed an 
estimated 100,000 people, many more than the A-bomb attack on Nagasaki), such ideas might not come as 
a total surprise; and the anticipated casualty levels for invading Allied troops were frightening. 
33  Japan had carried out attacks on Russians and Chinese, and had a testing facility in what was then called 
Manchukuo.  By 1945, it had a huge arsenal of stockpiled germs, vectors and delivery equipment unmatched 
by any other country: Japan's germ warfare: The U.S. cover-up of a war crime by John W Powell Bulletin of 
Concerned Asian Scholars, 1980: https://doi.org/10.1080/14672715.1980.10405225  
34  Canada and Chemical Warfare 1939-1945 a thesis by Christopher Robin Paige (University of 
Saskatchewan, April 2009): https://core.ac.uk/download/pdf/226122899.pdf 

https://core.ac.uk/download/pdf/226122899.pdf
https://doi.org/10.1080/14672715.1980.10405225
https://core.ac.uk/download/pdf/226122899.pdf
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In Autumn 1940, British, Canadian and US scientists had agreed to exchange chemical 

warfare information, with a Canadian scientist serving as the liaison point.  Thus, 

coordination of US-British-Canadian chemical warfare planning began long before the US 

entered the war, and it has been claimed that collaboration between the three countries 

on matters of chemical warfare probably surpassed that in any other field of defence 

during the course of the war, working together to perform numerous experiments and 

field tests.35  

 

The National Post article in 2017 disclosed that scientists had conducted race-based 

experiments on San Jose, and that more than 30,000 chemical bombs were said to have 

been detonated on the island during the US-led programme 36.  It said that one report 

indicated that there could be up to 3,000 bombs still intact and scattered in the jungles on 

San Jose.   

 

The newspaper reported that Canada was not participating in the disposal of the 

munitions that had now been discovered, quoting a Global Affairs Canada official 37, 

despite Canada having supplied much of the mustard gas used in the programme as well 

as 1,000 bombs, according to Canadian Department of National Defence (DND) records.  

Canadian chemical warfare specialists had also helped design some of the tests and 

Canadian pilots took part in the aerial bombing testing.   

 

In addition, in May 1944, aware that the Americans had difficulty in carrying out casualty 

tests on their own soldiers, it had offered 100 Canadian soldiers as “volunteers”.38 

 

 
35  Ibid. 
36  https://nationalpost.com/news/canada/chemical-weapons-from-secret-canadian-u-s-mustard-gas-
program-in-panama-to-be-destroyed  
37  The Canadian Government’s foreign affairs department. 
38  Canada and Chemical Warfare 1939-1945 a thesis by Christopher Robin Paige (University of 
Saskatchewan, April 2009): https://core.ac.uk/download/pdf/226122899.pdf 

https://nationalpost.com/news/canada/chemical-weapons-from-secret-canadian-u-s-mustard-gas-program-in-panama-to-be-destroyed
https://nationalpost.com/news/canada/chemical-weapons-from-secret-canadian-u-s-mustard-gas-program-in-panama-to-be-destroyed
https://core.ac.uk/download/pdf/226122899.pdf
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A DND report speculated that Canadian-made mustard gas might have still been on the 

island since the heavy metal shipping containers that it was transported in were robust 

and would have survived for decades.  It also warned that some bombs that had not 

detonated would also still contain mustard gas or other chemicals.39 

 

THE HISTORY OF CHEMICAL WEAPONS IN PANAMA  

 

The US had previously admitted that there had been an active chemical weapons 

programme in Panama from at least 1930 until 196840.  From 1930 to 1946, the 

programme had focused on use in the defence of the Canal41, but from 1943 until 1968, it 

changed emphasis to the testing of chemical munitions under tropical conditions – 

although, in early 1945, as mentioned above, consideration had been given to the possible 

use of chemical weapons against Japan42.  

 

Chemical weapons are said to have been a component of US defence tactics from the 

Canal's early years – as, after all, when it first opened during World War 1, gas was being 

regularly used by both sides.  General William Sibert, the US Army engineer who had 

designed the Gatun Locks at the Atlantic end of the Canal, had himself commanded troops 

in France during World War 1, and had become an advocate of chemical warfare.  He was 

 
39  https://nationalpost.com/news/canada/chemical-weapons-from-secret-canadian-u-s-mustard-gas-
program-in-panama-to-be-destroyed  
40  https://www.envio.org.ni/articulo/1386   
Testing continued elsewhere in Panama into the 1950s and, from 1953 to February 1957, the Tropical Test 
Team, a Chemical Corps unit that included 20 personnel, conducted tests of distilled mustard gas every 
three months in Panama.  These tests were held on the mainland, not on San José.  In 1961, the Army 
conducted a larger-scale exercise in the Darien province (outside the Canal Zone), with a further exercise in 
1964.  Records indicate tests with nerve gas also took place in Panama in the 1960s.  US military has also 
acknowledged "limited, controlled laboratory testing of some tear gas agents" in Panama after 1979. 
41  One should bear in mind that responsibility for the smokescreens intended to protect the Canal from air 
attack was with the Army’s CWS.  From 3 September 1941, the Ordnance Department also turned over all 
responsibilities for the incendiary bomb programme to the CWS. 
42  https://journals.sagepub.com/doi/full/10.2968/058004014 

https://nationalpost.com/news/canada/chemical-weapons-from-secret-canadian-u-s-mustard-gas-program-in-panama-to-be-destroyed
https://nationalpost.com/news/canada/chemical-weapons-from-secret-canadian-u-s-mustard-gas-program-in-panama-to-be-destroyed
https://www.envio.org.ni/articulo/1386
https://journals.sagepub.com/doi/full/10.2968/058004014
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made director of a newly consolidated Chemical Warfare Service in 1918 and, postwar, 

became a vocal proponent of the continued development of chemical weapons43. 

 

Following World War 1, it appears that the major powers regarded poison gas as a 

dangerous weapon of mass destruction which should be controlled by international 

agreement.  Nevertheless, in the years immediately following the war various attempts 

were made to justify the use of chemical weapons on economic grounds, or even, 

incredibly, as a humane weapon. 

 

At the 1925 Conference on the Supervision of the International Trade in Arms44, the 

subject of chemical weapons was raised and led to the Geneva Protocol, which prohibited 

the use of chemical (and bacteriological) weapons.  By 1930, many countries had ratified 

the Geneva Protocol, though they usually qualified their adherence by insisting that they 

reserved the right to use them in defence if attacked45.  However, the US (and Japan) 

failed to ratify the Protocol at all – indeed, Japan and the US did not ratify the Geneva 

Protocol until 1970 and 1975 respectively.46 

 

In 1921, the CWS was told (as were other parts of the Army) to draw up plans for defence 

of the Canal Zone, with the first chemical defence plans drawn up in 1923, and would be 

updated every year until at least 1946.  The plans involved bombing with mustard gas the 

trails and routes that led inland from landing beaches, spraying the beaches, and firing 

chemical mortars at military targets.   

 

 
43  Emperors in the Jungle: The Hidden History of the U.S. in Panama by John Lindsay-Poland (Duke University 
Press, 2003). 
44  https://ihl-
databases.icrc.org/ihl/INTRO/280#:~:text=The%20Geneva%20Protocol%20of%201925,May%20to%2017%20
June%201925.  
45  The wording of the Protocol was such that, in effect, the signatories also reserved the right to deploy the 
weapons against non-signatory nations. 
46  Canada and Chemical Warfare 1939-1945 a thesis by Christopher Robin Paige (University of 
Saskatchewan, April 2009): https://core.ac.uk/download/pdf/226122899.pdf  

https://ihl-databases.icrc.org/ihl/INTRO/280#:~:text=The%20Geneva%20Protocol%20of%201925,May%20to%2017%20June%201925
https://ihl-databases.icrc.org/ihl/INTRO/280#:~:text=The%20Geneva%20Protocol%20of%201925,May%20to%2017%20June%201925
https://ihl-databases.icrc.org/ihl/INTRO/280#:~:text=The%20Geneva%20Protocol%20of%201925,May%20to%2017%20June%201925
https://core.ac.uk/download/pdf/226122899.pdf
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In 1924, the War Department General Staff (WDGS) issued a statement saying that “Our 

peacetime preparations in chemical warfare will be based on opposing effectively any 

enemy employing chemical weapons”.  Note, however, that the chemical weapons stored 

in the Canal Zone were envisaged as being used at an attacker who, it would seem, would 

have been unlikely to have been the first user of such weapons. 

 

In 1930, the Army had a chemical company of two officers and 77 men in the Canal Zone.  

There was also 30 tons of “persistent gas”.  From the mid- to late-1930s, the CWS began a 

reorganisation in anticipation of another major war.  However, until 193747, the only 

toxins available were those left over from World War 1, held in storage at a depot in the 

US, and a small quantity that was said to have been shipped to Hawaii in 192148.   

 

After President Roosevelt issued his proclamation of a “limited national emergency” on 8 

September 1939, CWS procurement was said to have been affected more than any other 

defence function, particularly in its industrial mobilisation programme.  In the 

supplementary appropriations that were to follow unprecedented sums were earmarked 

for the CWS, with three new arsenals joining the rehabilitated and extended Edgewood 

Arsenal.  One of the many tasks of the new National Defense Research Committee (NRDC), 

established in June 1940, would be to handle studies into bombs, fuses, gases and 

chemical problems.  The CWS also acquired a new laboratory on the campus of the 

Massachusetts Institute of Technology. 

 
47 In 1934-35, the Secretary of War approved preparatory arrangements, facilities and training; and funds for 
the partial rehabilitation of the mustard gas plant at Edgewood Arsenal, for the manufacture of 50 tons of 
mustard gas and a three-year programme for 4.2-inch (106 mm) chemical mortars.  The Army Appropriation 
Acts 1936 and 1937 included funds for materials and chemical warfare gases. 
48  In 1937, manufacture at the Edgewood Arsenal in the US had been limited to defensive items, chiefly gas 
masks. 
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By 1940, the stockpile in the Canal Zone had risen to 84 tons of mustard gas, 10 tons of 

phosgene, 800 phosgene shells, 900 Livens projectors49, 647 chemical cylinders, and 2,377 

4.2-inch (106 mm) mustard-charged mortar rounds50.   

 

Reports of Japanese gas attacks on the Chinese in 1937 and 1938 raised concern about 

Japanese chemical capabilities, and the Chinese authorities reported at least nine gas 

attacks in the first six months of the Sino-Japanese War.  On the eve of World War 2, 

widespread concerns about potential gas attacks may be gauged by the fact that 

protection from the perceived threat of gas was one of the most prominent features of 

British civil defence preparations.   

 

As mentioned, by the time the US entered the war a committee had been set up to survey 

the potential of biological warfare, and the Army had been giving considerations to 

preparations against such warfare.  In August 1941, a directive ordered the creation of a 

new Biological Division of the CWS, to carry out research. 

 

In common with other countries, in 1942 the War Department considered that the only 

real deterrent against the use of gas warfare was the fear of US retaliation.  A study 

making recommendations about the role and use of the CWS included proposals that one 

battalion be provided for both Hawaii and Panama.  While the Army Supply Program 

provided for 28 CWS battalions by 1944, by 1942 there were just four battalion, plus three 

separate chemical mortar companies (including one each in Panama and Hawaii). 

 

Some of the wartime chemical munitions in Panama were stored in Camp Paraíso, Fort 

Clayton, Corozal Post, Albrook Field, Howard Field, Río Hato, France Field and Fort Gulick – 

hence, most of these being in the Canal Zone.  However, prior to the San José Project 

 
49  A British design of a simple mortar-like weapon that could throw large drums filled with flammable or 
toxic chemicals. 
50  https://www.envio.org.ni/articulo/1386  

https://www.envio.org.ni/articulo/1386
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being established in 1944, most were stored at Cerro Tigre, about 11 miles (18 km) west of 

Panama City and outside the Canal Zone. 

 

While many tons of mustard gas and phosgene were stockpiled at a number of sites in 

Panama, particularly from the late 1930s to the 1950s, unused and dud chemical 

munitions were also abandoned in Panama51. 

 

In November 1952, a US Army Chemical Corps52 Tropical Test Team arrived in the Canal 

Zone, followed in subsequent months by more than seven tons of chemical agents 

shipped from Mobile, Alabama.  Between February 1953 and February 1957, this Team 

conducted tests using distilled mustard gas at Curundu, with the materials stored in a 

large, open building in Cerro Tigre, with munitions stored nearby.  There was what was 

described (in a 1956 report) as a “chemical demolition area” on the nearby Chiva-Chiva 

Trail, with suggestions of the exploding of chemical mines and references to a “toxic gas 

building” used for testing of toxic gases and liquids.53 

 

On 11 June 1957, a shipload of projectiles containing sarin nerve agent was unloaded in 

the Canal Zone.  351 shells, each containing 2 lb (0.45 kg) of sarin were to be tested by 

leaving them exposed to the tropical environment, with regular checks of the agent in the 

shells.  Another test involved storing gas masks in tropical conditions for periods between 

two and 52 weeks, before exposing them to live CK cyanide gas to evaluate any 

deterioration in effectiveness54. 

 

Other reports in the 1950s include stories of defoliant55 being used on Flamenco Island (at 

the end of the Amador Causeway near Panama City), causing the death of thousands of 

 
51  https://journals.sagepub.com/doi/full/10.2968/058004014  
52  The new form of the former CWS. 
53  Emperors in the Jungle: The Hidden History of the U.S. in Panama by John Lindsay-Poland (Duke University 
Press, 2003). 
54  Ibid. 
55  Such chemicals would, infamously, be used in Ranch Hand operations to clear defoliate jungle during the 
Vietnam War. 

https://journals.sagepub.com/doi/full/10.2968/058004014
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fish.  In 1961, the Chemical Corps undertook an exercise codenamed Swamp Fox I, 

primarily in the Darién Province near the Colombian border.  This involved firing live CN 

tear gas grenades into the jungle.56 

 

In 1962, the Army established a research and development office in the Canal Zone, which 

in 1964 became the US Army Tropic Test Center, based at Fort Clayton, close to the 

Miraflores Locks.  It acquired land for its use from both the Army and the Navy, eventually 

using 55 sites, with all but one in the Canal Zone.  The one site that was outside the Canal 

Zone was the airbase at Rio Hato in the east of the country (which was operated as a US 

military base under a lease from 1955 until 1970).  There were tests there during 1964-68, 

said to have involved VX nerve gas mines, rockets and projectiles and sarin-armed rockets; 

these environmental tests involved seeing how different climates affected materials, and 

did not necessarily involve use of firing of any weaponry.  Among the weapons tested 

were M23 mines, which contained the VX nerve agent57, with 24 having been delivered to 

the Canal Zone in 196458.  Some mines were exploded on the beach near Fort Kobbe (and 

the town of Veracruz) – the incoming seawater being relied upon to neutralise the 

agent.59 

 

THE EXPERIMENTS AND TESTS 

 

During World War 2 it was seen as necessary to study the properties of the more effective 

chemical agents that had been used during World War 1 so that more economical and 

safer methods of making them could be devised.  It was also thought necessary to 

synthesise and test new compounds that might provide better chemical warfare agents, 

 
56  Ibid. 
57  Five inches (12.7 cm) high and 13 inches (33 cm) in diameter, these contained 10 lb (4.5 kg) of VX – 
enough for a theoretical half-million lethal doses. 
58  These were those mentioned earlier, about which an NGO later expressed concern. 
59  Emperors in the Jungle: The Hidden History of the U.S. in Panama by John Lindsay-Poland (Duke University 
Press, 2003). 
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and perhaps one of the most important needs at this time was to provide protection 

against mustard gas.60  

 

During World War 2, the chemical munitions produced by the Allies used the same agents 

that had been employed in World War 1 - choking gases such as chlorine, phosgene and 

chloropicrin, as well as blood gases such as hydrogen cyanide and cyanogen chloride.  The 

vesicant (blistering agents) included variants of sulphur mustard gas and its derivatives 

nitrogen mustard and mustard-lewisite61.   

 

However, the war fought against the Japanese in the Pacific provided a different 

environment from World War 1 Europe.  Fought mainly in tropical forest where the 

atmosphere was hot and humid, there was a lack of data on how mustard gas, and other 

toxins, would behave.  For example, research showed that the effectiveness of mustard 

gas was increased tremendously by tropical conditions, due to the enhanced vapour 

formation under tropical conditions, so that it was at least four times as effective as it was 

in a temperate climate.  Comparatively small doses of mustard gas produced an unusually 

sudden onset of disability, and palliatives for mustard gas were found to be virtually 

useless, unless applied at once, which would be almost impossible under battlefield 

conditions. This and other environmental factors meant that, for a given concentration, it 

was more toxic, and for a given wind velocity spread more rapidly.  All this meant that 

mustard gas could be far more useful in the Pacific than it had been on the European 

battlegrounds of World War 1. 

 

Field tests were carried out at sites in Australia, India, Canada and in Florida, as well as on 

San José island.  The data was analysed by the Advisory Committee on the Effectiveness of 

 
60  Canada and Chemical Warfare 1939-1945 a thesis by Christopher Robin Paige (University of 
Saskatchewan, April 2009): https://core.ac.uk/download/pdf/226122899.pdf  
61  Ibid. 

https://core.ac.uk/download/pdf/226122899.pdf
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Gas Warfare Materiel in the Tropics, with representatives from the US, Britain and 

Canada.62 

 

The goals of the San José Project, and a related test programme at Bushnell in Florida, 

were laid out in a 1943 report by the Canadian Chemical Warfare Inter-service Board.  It 

would determine just how much gas was needed to produce casualties in tropical terrain 

ranging from swamp to thick jungle, and how humidity and temperature affected the 

potency of mustard gas.  It was also mooted that the slightest scratch or skin injury rapidly 

becomes infected under tropical conditions, adding to the effect of the use of the gas63. 

 

There was particular interest in a Canadian cluster bomb which was to be tested on San 

Jose, as the weapon offered great potential for saturating the jungle with chemicals64. 

 

The experiments undertaken on San Jose included – 

 

• Soldiers with spray cylinders pumping chemicals into bunkers built to simulate 

Japanese fortifications; 

• Rabbits and goats tethered to wooden stakes and doused with mustard gas;65 

• Goats were used to test the relative merits of Japanese and American gas masks. 

Doused with mustard gas66. 

 

There were three basic types of experiments with human subjects –  

 

 
62  Canada and Chemical Warfare 1939-1945 a thesis by Christopher Robin Paige (University of 
Saskatchewan, April 2009): https://core.ac.uk/download/pdf/226122899.pdf 
63  Minutes of the 27th Meeting of the Canadian Chemical Warfare Inter-service Board, 10 December 1943. 
Anyone who has lived in the tropics will know that this increased risk of infection is a fact of life. 
64  Canada and Chemical Warfare 1939-1945, a thesis by Christopher Robin Paige (University of 
Saskatchewan, April 2009): https://core.ac.uk/download/pdf/226122899.pdf 
65  According to one of the workers, in one experiment a goat was so heavily contaminated its skin started to 
fall off. 
66  An unprotected animal and the animal wearing a Japanese mask quickly succumbed, but the goat 
outfitted with an American gas mask survived. 

https://core.ac.uk/download/pdf/226122899.pdf
https://core.ac.uk/download/pdf/226122899.pdf
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• Patch, or drop tests - the most common, used to assess the efficacy of a multitude of 

protective or decontamination ointments, treatments for mustard agent and Lewisite 

burns, effects of multiple exposures on sensitivity, and the effects of physical exercise 

on the severity of chemical burns67;   

• Chamber tests of various types - to test the effectiveness of protective clothing, all of 

which had been impregnated with chemicals to retard vapor penetration.  Some 

chamber tests were undertaken on San José; and 

• Field tests - the contamination of large or small areas of land with mustard gas or 

Lewisite to test protective clothing, to monitor the effects of the agents on animals in 

the test sites, and to take measurements of agent concentrations in soil and water 

samples.68  

 

Throughout the experiments, scientists sampled vegetation to see how long mustard gas 

remained potent and whether the dense jungle canopy would alter the effectiveness of 

mustard gas. 

 

US and Canadian aircraft also dropped mustard gas bombs on specific ground targets, 

after which troops clad in protective clothing were ordered to march through the 

contaminated area.  In some cases, patches were cut out of the soldiers' protective suits 

to expose their skin to the gas. 

 

FOOTNOTE – JAPANESE GERM WARFARE PLANS AGAINST THE US 

 

The large I-400 aircraft-carrying submarines built by Japan late in World War 2, and 

intended for use in an attack on the Panama Canal, had also been considered for use in a 

germ warfare attack on the Continental US. 

 

 
67  The use of liquid mustard agents was intended in basic training to impress upon the trainees the toxicity 
of agents and the need for immediate responses to any orders to don gas masks 
68  https://www.ncbi.nlm.nih.gov/books/NBK236059/  

https://www.ncbi.nlm.nih.gov/books/NBK236059/
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