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Notion of a Lotion, Part II

By Joe Cerniglia 
TIGHAR #3078CER, 
and Greg George,
with questions posed by David Burrell in an appended FAQ
Could artifact 2-8-s-2a, which was thought to be a 1930s bottle of an extremely popular hand lotion, actually be a 1940s Coast Guardsman’s bottle of insect repellent?

A New Card in the Deck

On October 4, 2012, TIGHAR Forum member Jeff Carter found a product that appeared to match, in several aspects, artifact 2-8-s-2a, a small bottle fragment found on Nikumaroro during the Niku V expedition in 2007.  That product is Skat Insect Repellent. 
2- Photo with Coke bottle  
According to patent records, Skat Insect Repellent was first sold on September 29, 1942 to the U.S. Government for use by troops overseas in World War II.  (There was a U.S. Coast Guard Loran station on Nikumaroro from 1944 to 1946.) 
A previous bulletin, Notion of a Lotion, http://tighar.org/Projects/Earhart/Archives/Research/Bulletins/62_LotionBottle/62_LotionBottle.htm
detailed how 2-8-s-2a appears to be a close match to Campana Italian Balm, based on FTIR spectral matches, and an identical placement of the bottle maker’s mark, date code, factory code, mold code, and U.S. patent number.
Skat Insect Repellent, like Campana Italian Balm, has the same signature markings on its base as the artifact. Uniquely, Skat is the first product for which we have found a bottle whose length and width base dimensions match the dimensions of the bottle fragment found on Nikumaroro, 1” by 1.75”.  Only the base of the artifact itself was found; therefore, we have no way of knowing if the Skat bottle matches the artifact by height. 
3 - Photo of base of Skat next to base of artifact

Skat is on the left. The artifact is on the right.  
In addition, Jeff Carter’s additional research of the bases of Skat bottles showed that the method TIGHAR had used to date this artifact was imperfect.  
For Owens-Illinois bottles produced in the 1930s and 1940s, it is common to see a base stamp with a date code.  Bottles that were made in the 1940s frequently have a period stamped after the single-digit year.  Bottles that were made in the 1930s commonly lack this period.

Jeff Carter, however, was able to identify a Skat bottle without the requisite period.  Since we know Skat was not manufactured until 1942 at the earliest, we know also that any Skat bottle lacking the period has been stamped without the distinguishing mark that would distinguish it from a 1930s bottle.  

4 - See photo.   Since these distinguishing periods on the base stamps cannot be shown to be uniformly applied when we would expect, the only thing we know for sure is that an Owens-Illinois bottle with a period after the single-digit year is from the 1940s.  We cannot be sure that an Owens-Illinois bottle lacking the period is from the 1930s.  Therefore, based on this rule, the artifact 2-8-s-2a, which lacks the period after the single-digit year, cannot be reliably dated using the date stamp alone.
We still think the “period rule” has high reliability; the new evidence has simply shown what bottle expert Bill Lockhart had always maintained: it does not have 100% reliability.

As Bill Lockhart says, “We literally receive new information daily. Often that causes a revision of what we thought we knew. The best information available today can be discredited by the discovery of a single new document! This is the greatest strength and most serious problem with any kind of historical or scientific research.”
The identification of artifact 2-8-s-2a as 1933 Campana Italian Balm would appear superficially to be in jeopardy.  The challenge to this identification, however, caused us to redouble our research efforts, probe more deeply the information we already have, and extend it with better information that clarifies our understanding of what we thought we knew.
Based on this research, can we say that 2-8-s-2a is a bottle of 1943 Skat Insect Repellent?  Alternatively, can we say instead that 2-8-s-2a appears to be, as we stated in February 2012, a 1933 bottle of Campana Italian Balm?  Which bottle is a better match?
1933 or 1943 Bottle?

Bill Lockhart says, “We cannot rule out either decade.” 1933 or 1943 are within the realm of possibility as manufacturing dates of 2-8-s-2a.  However, if the bottle was made in 1933, it did not contain Skat.  According to a registration with the Canadian Patent Office, Skat's earliest use date was September 29, 1942.
http://books.google.com/books?id=btUnc0c7_AoC&q=skat+insect+repellent+1937&dq=skat+insect+repellent+1937&source=bl&ots=eohK9RWM9W
This information on the patent is consistent with the August 9th, 1943 edition of Life Magazine, which states that Skat was then a "new insect repellent" for troops that would soon be, but was not yet, available to regular consumers.

http://books.google.com/books?id=T1AEAAAAMBAJ&pg=PA45&lpg=PA45&dq=skat+insect+repellent+first+introduced+in&source=bl&ots=9WhqAtv1sk&sig=jBASaehLBVFz4oFOuNVXuvTAvVY&hl=en&sa=X&ei=HfZwUJGuH6230gGpyIHoCQ&ved=0CD4Q6AEwAQ#v=onepage&q=skat%20insect%20repellent%20first%20introduced%20in&f=false
If the bottle was made in 1943, it could, based only on the bottle’s appearance, have contained Skat, or it could have contained Campana Italian Balm.  
If….1943 Campana Italian Balm
There are two factors that would argue against the possibility the artifact is a 1943 bottle of Campana Italian Balm.  First, period advertisements for Campana in 1943 show a bottle whose base is not straight-sided, as the artifact is, but, rather, wavy.  5 - Photo here.  It is possible, however, that these advertisements do not represent all the bottles Campana purchased and filled in 1943.
Second, wartime shortages of a key ingredient of Italian Balm, glycerine, used for nitroglycerin in explosives, and the commitment of Campana’s employees to making burn ointment for soldiers (in tubes) sharply curtailed the amount of bottles of Italian Balm that Campana Corporation could sell.
A worker in the Campana factory in Batavia, Illinois, described Campana’s dilemma in the following way:

 

"And after our country's entry into the war, the company concen​trated on products for the Chemical Warfare Services, including M-4 and M-5 ointments. Because of the shortage of mate​rials," Willard Carlson recalled, "we were limited in the amount of Italian Balm we could make during the war. We made a product for the Chemical Warfare Service which was used if someone got caught in a fire. They just dumped this chemical on them to put it out. Then we made M-4 and M​5 protective ointment, which we put in tubes. This was also for the Chemi​cal Warfare Service, and we made tons and tons of that, too. This was used for burns. Because we couldn't get the glyc​erine needed for Italian Balm during the war, we had to use a substitute sugar product."
http://www.bataviahistory.org/historian-vol-26-51/the-batavia-historian-vol-39/volume-39---number-2.aspx
The ointments Campana produced during World War II would have looked similar to those in the “Gas Casualty Kit” in this photo:
6 - Photo of tubes of M5 in the kit.
If, despite these two somewhat prohibitive factors, the artifact is still a 1943 bottle of Campana Italian Balm, then it could not have belonged to the castaway whose bones were found on Nikumaroro in April 1940.  Instead, it likely belonged to a Coast Guardsman or a British colonial officer on Nikumaroro.  Even though Sears Catalog advertisements from 1935 to 1946 show bottles with a woman’s face pictured prominently on the label, occasionally men were invited to try the product. This Jan. 15, 1930, Calgary (Canada) Daily Herald advertisement, unearthed by TIGHAR Forum member Mark Pearce,
http://news.google.com/newspapers?id=GfMxAAAAIBAJ&sjid=LeMFAAAAIBAJ&pg=2611,3596035&dq=campana+balm+men&hl=en,
would seem to indicate that Campana Italian Balm was not, as we stated in our earlier research bulletin, marketed exclusively to women at all times.  Rather, it was marketed mainly to women, and occasionally to others.1    The balance of advertisements we have sampled, especially those in U.S. magazines and radio programs, still tips decidedly in favor of a female target market for Italian Balm.  However, the scenario of male ownership of the artifact bottle, while improbable, must of necessity, and in light of this new research, be entertained as possible.
If…..1943 Skat Insect Repellent

There are no mosquitoes on Nikumaroro, and thus there is no need for insect repellent, but a Coast Guardsman might not have known this and could have brought the product along anyway.  We have no evidence that Pacific Loran station first-aid kits contained insect repellent, but, again, absence of evidence is not evidence of absence.

An examination of the characteristics (size, base stamps) of bottles containing Skat Insect Repellent and bottles containing Campana Italian Balm is, as has been shown, not sufficient to distinguish these products definitively from one another.  Indeed, if no remnant substances had been found and tested from the interior of the artifact, there would be no apparent means of distinguishing between them.

But the substances inside the artifact bottle were found and thoroughly tested, and compared to remnants inside a Campana Italian Balm bottle from the 1930s.   See lab reports here
http://tighar.org/Projects/Earhart/Archives/Expeditions/NikuV/Analysis_and_Reports/Bottle/ReportC0BEE907FT.pdf
and here
http://tighar.org/Projects/Earhart/Archives/Expeditions/NikuV/Analysis_and_Reports/Bottle/ReportC0BEE907FT-1.pdf
from EAG, and here 
http://tighar.org/Projects/Earhart/Archives/Expeditions/NikuV/Analysis_and_Reports/Bottle/bottle.pdf
and here

http://tighar.org/Projects/Earhart/Archives/Research/Bulletins/62_LotionBottle/Scientific%20Analysis%20of%20Fine%20Art%20Report%201180.pdf
from Jennifer Mass.  It is possible to examine these against the known ingredients of Skat Insect Repellent and to compare.
History and Chemistry of Skat Insect Repellent
In order to understand Skat, one needs to understand about insect repellents in the Twentieth Century. Their history can be divided into three main eras.
The first was the era in which essential oils, such as citronella, were used.  Greg George, a TIGHAR EPAC member who is a research chemist, says that these pre-war citronella repellents were “100% citronella with no carrier oils.”
The second era was during World War II, when the Army became interested in new insect repellents for use by troops and developed what became known as the 6:2:2 mixture. This mix of ingredients, dimethyl phthlate, indalone and Rutgers 612 (developed in a Rutgers University Engineering lab), has been documented as having been used in Skat Insect Repellent in Marion Gleason’s “Clinical Toxicology of Commercial Products,” published in 1957.  7 - A screen shot of that formula is here.  The wartime formulary is also documented more generally in the May 1947 issue of the Journal of Hygiene in the U.K here: 
http://www.alr-journal.org/action/displayAbstract?aid=4661368&fulltextType=RA&fileId=S0022172400013863&fromHTMLView=Y
The formula was used, so far as is known, in the majority of wartime formulations of insect repellent. 

The third era, after World War II, saw the development in 1946 of DEET for military use.  DEET entered civilian use in 1957 and is still used in repellents today.
The materials remnants tested from the interior of the artifact 2-8-s-2a were identified by Dr. Jennifer Mass at Winterthur Labs in 2007 and 2012 reports as consistent with:

1) A seed oil, either rapeseed or linseed 
2) An ester, possibly lanolin 

3) Tragacanth Gum

None of these ingredients are contained in the 6:2:2 formula.  

Indeed, even if we did not know the Skat formula, we would still know that certain of the ingredients found on the artifact do not make sense for an insect repellent.  Seed oils, for instance, according to Greg George, would be highly unlikely to be found in any insect repellent. As he relates, “These would reduce volatility, thus reducing the repellent’s evaporation from the skin.”  Repellents are effective because they are able to volatilize in air from skin, but at a controlled rate that will not wear off too quickly.  He continues, “It is critical in repellents to control the volatility by using essential oils, if oils are used at all, with predictable properties.  Seed oil did have repellent properties, but, if used at 100% concentration, it is highly flammable, and can cause coughs, respiratory problems and eye irritations if used on the face.” 
It has been observed, however, that Indalone and dimethyl phthlate (DMP) are esters.  Could the ester found by Dr. Mass and identified by her as “a common component of skin creams,” in her initial 2007 report actually have been from insect repellent?  Could the esters Dr. Mass found instead be an example of the type of esters found in Skat?  Greg George believes this is impossible, explaining, “Lanolin and esterified seed oils are long-chain fatty acids of biological origin. The esters in Skat have no long carbon chains and would have a distinctly different FTIR signal than the esters found on the artifact. Different esters do not give similar FTIR spectra because they are esters. They give similar FTIR spectra because they have the same chain length.”
Moreover, Greg argues, the ingredients found in Skat, would have persisted if they had been part of the artifact’s contents. “Indalone is durable. It has a high boiling point, and hydrolysis and volatilization are unlikely. Sunlight would degrade it but very slowly if the artifact was buried.”  He argues a similar case could be made for dimethyl phthalate (DMP).  

Given these quite durable ingredients would have been expected to have been found inside the artifact bottle fragment, but were not, is telling evidence for Greg George that they were never there to be found in the first place.

The Dating Game
The exercise of comparing the chemical attributes of Skat Insect Repellent and Campana Italian Balm would be practically unnecessary, however, if the artifact is from 1933.  Bill Lockhart still believes it probably is, citing the fact that bottle stamps from the 1930s were hand-engraved, with machined engraving becoming more prevalent during the early 1940s.  “Typically,” he states, “anything uneven suggests hand engraving. The uneven serifs on the “I” (from the artifact’s base stamp) probably indicate hand engraving.”
Conclusions and Context

In the final anlaysis, however, the context in which artifact 2-8-s-2a was found must be considered.  We have at the Seven Site a confluence of artifacts that appear to indicate the presence of a female castaway from the 1930s.  These include, in addition to the obvious discovery there in 1940 of a skull and 12 other human bones, bits of rouge, a probable piece of a compact case, a probable piece of a compact mirror, and a probable cosmetic jar, along with many other artifacts, some of which may be associated with the castaway, some not.

On the other hand, we know that Coast Guardsmen used the site for shooting practice, and it is plausible that they set up targets to shoot – hence the fragmented Coke bottle, the probable World War II salt shaker, etc.  Artifact 2-8-s-2a was found in the BR (barrel) units, at the far northeast edge of the site, associated with the remains of a steel barrel.  At the time of its discovery, it was surmised that the artifact 2-8-s-2a had been set on a barrel and shot by a Coast Guardsmen with an M-1 carbine.  We have no way of knowing this for sure, and even if it is true it would not mean that the bottle was not one picked up that a previous castaway had left on the site.

While the overall context associates the bottle 2-8-s-2a with other items that are not very plausible Coast Guardsmen’s belongings, its specific context (with the barrel) suggests a possible Coast Guardsmen’s association, if only perhaps for the few minutes that it took to shoot it.

A balanced view of the complex chronology of the Seven Site does not at all preclude any of the things happening there that we suppose may have happened there, nor does it preclude the things we know did happen there.  It only precludes an overly-simplistic depiction of these things.
FAQs
David Burrell, a Forum member who has been following this research, has developed a list of important questions regarding the efforts to identify glass bottle fragment 2-8-s-2a.  Some of the questions pertain to the subject of Skat Insect Repellent. Answers to these may be found in the main text of this bulletin. Some of the questions pertain to how we derived an identification for Campana Italian Balm from the array of data that we collected from our FTIR testing.  All of the questions are relevant, and we are glad to take the opportunity to try to answer them.

1.  Some of the items you found at the Seven Site are associated with the Coast Guard.  Where is the Seven Site in relation to the Coast Guard dumping ground?
The Seven Site is about a 1.1 km walk from the Coast Guard Loran station.

This question was asked, in somewhat different terms, by bottle guru Bill Lockhart on February 1, 2011, in a discussion with TIGHAR’s chief archaeologist Tom King.  Here is that discussion:

Bill Lockhart:  The Coast Guard, for example, was made up of typical males of the period. At that time, we were already a throw-away society so the Coasties left their mark – probably all over. As I recall, the term “littering” did not even exist in the 1940s. I don’t remember the term until the 1960s. My point here is that the Coast Guard is probably responsible for a disproportionate amount of artifact deposition.

Tom King:  Very likely, but in point of fact we’ve not found a lot of clearly Coastie-related litter elsewhere on the island – except at the Loran station itself and in the village, where most of it’s most plausibly a secondary deposition by the colonists. Anything they discarded on the Seven Site they would have had to bring there purposely.  I suspect there’s a buried dump site just west (downwind) of the Loran station, and that’s where most of the true discards from the station wound up. 

2. Weren’t there an extremely small number of substances found on the artifact? How can you draw any conclusions on what the bottle contained from such a small number?
Greg George: The number of ingredients found is not as important as the number of ingredients compared.  We are not saying many ingredients were found; we are saying the few ingredients found were compared to a database of many ingredients.

3. The FTIR graph that showed a very good match between Tragacanth Gum on the artifact and Tragacanth Gum on a 1930s Campana Italian Balm bottle had 2 notable spikes that were noted by Dr. Mass as discrepancies.  Can you account for these?

Joe Cerniglia: We believe the spikes almost certainly represent contamination from a nickel plated cap.  The authentic Campana Italian Balm bottle used in the testing had a nickel plated cap.  (See photo). Seed oils in Campana could easily have broken down into linoleic and stearic acids.  Stearic acids will bond with copper and nickel impurities leached from the cap over time to form copper stearate and nickel oxalates.  These degradation products can easily cause the “noise” you are seeing in these FTIR graphs.  These features do not, however, detract from the overall quality of the spectral match between Tragacanth Gum and the artifact remnants.  Tragacanth Gum was, as stated in the earlier research bulletin, a key ingredient in Italian Balm. (8 - See photo).
4. Label adhesives on bottles contained gums. Could the Tragacanth Gum found on the two bottles that were compared be Gum Arabic from the label adhesive? Jennifer Mass included the possibility that the remnant could have been Gum Arabic.  

Greg George: What makes these things "gums" is their physiochemical properties, not their actual chemical structure. FTIR cannot "match" gum tragacanth -- it can only show that there are chemical group functionalities present which are consistent with it.  This is what Dr. Mass concluded.

In addition, much cellulosic material was indicated by Dr. Mass’ FTIR scans.  Tragacanth Gum always contains cellulose in some proportion, being a natural plant product.  Gum Arabic contains no cellulose.  The cellulose is diagnostic of Gum Tragacanth and definitely tips the scale in this direction.
Joe Cerniglia: The brown remnants from both bottles were both shown by FTIR testing to be very good matches to Tragacanth Gum.  Both samples were taken from the interior surfaces of the bottles.  I can imagine a scenario in which a label on a bottle could become deposited on the inside of a broken bottle (the artifact bottle).  I cannot imagine it on a bottle that was not broken, but in fact was completely intact (the tested Campana bottle).  It is far more likely the tests were comparing functional groups from actual ingredients inside both of the bottles.

5. Could the Tragacanth Gum be from a tree or plant from the island? 

Joe Cerniglia: Tragacanth Gum is made from dried sap imported from the Middle East. Iran is the biggest producer. These species of plants are not indigenous to Nikumaroro or any Pacific equatorial island.

6. The brown remnant seems to have been an important part of the case for Campana Italian Balm. Why was it not tested at the first opportunity in 2007?  
Joe Cerniglia: TIGHAR receives new information all the time that requires years to become apparent enough to warrant testing.  It’s the nature of the scientific process, which is, by nature, slow.
7. Esters were found on both the authentic Campana Italian Balm bottle and on the artifact. You state the artifact appears to be Campana Italian Balm.  If so, why doesn’t the ingredient list for Campana Italian Balm contain any esters?
Greg George:  The ingredient list given for Campana Italian Balm is: Essential oils, Alcohol, Phenol, Benzoic Acid, Gum Tragacanth, Glycerin, and Sorbitol.  It’s true this list contains no esters, but the ester in the Campana Balm ingredients is represented in the ingredient list of the components which react to produce it, an oil ("essential oils"), a common acid or a base (used in the esterification process and not on the ingredients list), and a sugar alcohol (sorbitol).   The resulting ester is not an "ingredient" but is without a doubt part of the product, according to patents I have found. The Campana folks are simply stating raw ingredients and are not explaining that the oils were esterified in the manufacturing process.
 
Acid/Base + fat + alcohol = fatty acid ester
See www.amberlyst.com/fatty_acids.htm
8. Lanolin was identified on the artifact bottle when it was tested in 2007, but testing of the authentic Campana Italian Balm bottle revealed no lanolin. How can you say there is a match between them?
Greg George: Lanolin contains many cholesterol esters of long chain fatty acids.  Lanolin is a complex mixture of esters, so finding "esters" in the FTIR is similar to finding "lanolin".   Dr. Mass may have concluded, based on context, that these were lanolin.  A natural product, lanolin is, of course, not one compound, but an extremely complex and variable mixture of "mainly esters, diesters, hydroxy-esters (87.0 to 93.5 w/w %), lanolin alcohols (6.0 to 12.5%), lanolin acids (< 0.5 %) and lanolin hydrocarbons (also called "paraffins" or "petrolatum", < 1.0 %).”   Lanolin consists of cholesterin ethers of stearic, oleic, valerianic, benzoic and other fatty acids.    These are indistinguishable from the mixtures in seed oils by a qualitative technique like FTIR.   More complex methods would be needed to distinguish the fingerprint of lanolin from that of a similar esterified seed oil mixture, assuming this could even be done after years of degradation.

 

http://books.google.com/books?id=wow0AQAAMAAJ&pg=PA569&lpg=PA569&dq=rationing+lanolin&source=bl&ots=SiBJbM6Fgy&sig=5MeIr9XKAracUZwz3a8_IO9ZmWk&hl=en&sa=X&ei=nPF5UNCsEumpyAGcr4GADw&ved=0CCEQ6AEwATge#v=onepage&q=rationing%20lanolin&f=false
 

http://books.google.com/books?id=JpfgVgb62nsC&pg=PA260&lpg=PA260&dq=lanolin+degradation+products&source=bl&ots=fkwfs_BnDr&sig=oaKnH-Xc-JxNAWuA_dAvoSVPfac&hl=en&sa=X&ei=ts15UK66HOLM2AW70YD4CQ&ved=0CC8Q6AEwAg#v=onepage&q=lanolin%20degradation%20products&f=false

 

Dry Skin and Moisturizers: Chemistry and Function, Marie Lodén, Howard I. Maibach, CRC Press, 2000 - 447 pages, Chapter 22, p. 259, Lanolins.

 

The only logical functional alternatives for lanolin in hand lotion are esters of plant oils.

9. Dr. Mass found seed oils (linseed or rapeseed) on the artifact, but the Campana Italian Balm ingredients lists “essential oils,” not seed oils. Why?
Greg George:  It’s important to understand that all lotions are emulsions. They work because the ingredients that make them are miscible, meaning they can be mixed to form a consistent mixture.  None of this is possible with the raw ingredients listed for Italian Balm.  Seed oils are what make the emulsion possible.  To make the fatty acids needed for emulsions, seed oils are esterified with the sugar-alcohol sorbitol, as described above in my answer to question #7.  

10. The Skat Insect Repellent bottle is quite probably a match for size to the artifact. It has the same design patent and the same stamped codes on its base as does the artifact. Why would you not test the Skat bottle to be sure it can be excluded as a match to the artifact?
Joe Cerniglia:  We have a number of reasons, as discussed above, for why we think it practically impossible for Skat’s ingredient list to match the functional groups found in the FTIR testing of the artifact.
Nevertheless, these alone are not sufficient reasons for not pursuing a legitimate question with a legitimate test, even if we think we know the answer.  We are conducting several tests presently that pertain to the ointment jar (2-9-s-1) found on Nikumaroro on 2010.  These have been in the planning stages for several months.  When these are completed, we will re-evaluate our budgets and see what we can do.  It should be noted that these tests can costs hundreds to thousands of dollars.  Some of the authors of this bulletin have graciously donated the money to run all of the testing on this artifact.  A donation toward this end would be gratefully accepted and information on how to make one can be found at www.tighar.org.
Notes
1For a complete photographic history of Campana and its target market in the early Twentieth Century, see pp. 115-126 of Images of America: Batavia: From The Collection of the Batavia Historical Society, by Jim and Wynette Edwards, 2000, Arcadia Publishing.
