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ABCUT THE ASSCCIATICN

The American Spelean History Association is newly chartered as a non-
profit corporation for the study, dissemination and interpretation of
spelean history and related purposes. The articles of incorporation,
by-laws and business matters are to be found elsewhere in this issue.
All persons of high ethical and moral character who are interested in
these goals are cordially invited to become members,

ABOUT THE QUARTERLY

The Association anticipates the publication of the Journal of Spelean
History on a quarterly basis. Pertinent articles ur reprints will be
welcomed. As a photo-offset process is in use, articles should be sub-
mitted in a form which can be photographed for direct use, i.e. single
spaced, on 8% x 11 paper and with adequate margins. Submissions of
rough drafts for preliminary editing is strongly recommended, Line
drawings are no problem; photographs require special handling and the
editor should be contacted. Dark clear xerox copies of books, etc.
reproduce well,

ABQUT THE COVER ILLUSTRATION .

In the Filson Club History Quarterly, Burton Faust recently demonstrated
that a different drafting of this map was in existence in 1811; it is
therefore the earliest known use of the name Mammoth Cave, On June 11,
1811, Thomas Law asked E.L. DuPont for a copy of this map for Albert
Gallatin., Gallatin then was visiting back and forth with Thomas Jefferson,
80 1t 1s not surprising that the map later turned up in the 1853 edition
of Jefferson's Notes on the State of Virginia. Also see colloquy section
of this issue,
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IN MEMORTAM
Burton Sherwood Faust: August 5, 1898 - July 31, 1967

Member #237 of the National Speleological Society, Burton explored, studied
and photographed caves for over 45 years., Through the years, his main in-
terest in speleclogy focussed on the historical, procedural, chemical,
archeological and cultural aspects of spelean saltpeter mining in the United
States. Clearly the world's leading authority thereon, his many papers
include The tools and equipment of the saltpetre miners (N.S.5. Bulletin

17: 8-18, 1955), Notes on the subterranean accumulation of saltpetre (pre-
sented at the 1950 meeting of the American Association for the Advancement

of Science and reproduced in this issue as an illustration of then-current
knowledge on this topic), History of the development of the chemical processes

involved in the recoverv of saltpetre from the carth o of caves (presented at
the 1965 meeting of the American Chemical Society) and The history of salt-
petre mining in Mammoth Cave, Kentucky (a four part article publlqhed in
the 1967 issues of the Filson Club Historical Quarterly). At the time of
his death he was preparing a book on spelean saltpeter mining; it is under-
stood that Wilda Faust is completing this, Burton's magnum opus.

Few of those of us who were privileged to know Burton were wholly familiar
with his varied career. Born in Belle Plaine, Iowa, he graduated from Iowa
State Teachers College and received his M.A. from the University of Virginia
and also attended the University of Chicago. For twelve years he taught
sclence and mathematics in Florida high schools and in summer at the Univer-
sity of Miami. He served as a marine in World War 1 and worked five years
as master mechanic in public utilicies construction and service. He spent
24 years as patent examiner of the United Srates Patent Office, retiring
December 30, 1965.

Some of Burton's activities included service as NSS Administrative Vice-
president for 8 years and as chairman of its Richmend and District of
Columbia Grottos, its national convention chairman and also chairman of
its old Program and Activities Committee. He actively promoted the N.,S.S,
Library and the International Salon of Speleological Photographic Arts and
was a member of the Cave Research Foundation., Outside of speleology, he
was a charter member of the Florida Academy of Sciences and secrved as its
treasurer and member of its administrative council; also as chairmau of
the south Florida branch of the American Association for the Advancement
of Science, He also was a member of the American Association of Historical
Societies and a 32nd degree Mason.

One of Burton's outstanding, yet little-known achievements was his securing
the manuscripts and photographs of the late Russell Trall Neville, "The
Cave Man" of the 1920s., It is uaderstood that they will be indexed and
filed in the archives of the Cave Rescarch Foundation. A sample from the
Neville manuscripts is published in this issue as an illustration of this
important historical material.

His loss is great,



NOTES ON TILE SUBYFRRANEAN ACCUNULATION OF SALTPETRE
By Burton Faust

From o vast fund of masterial it appecars possible to draw some
conclusions concerning the physics, chemistry and bacteriology in-
volved in thc formation of saltpctre in eaves. There scem to be
grcat diffcrences of oplnion between geologists, bactcriologists,
agricultural chemists and others who, by profession or avocation,
have a degrcce of intercst in the problem, Thoe statcments and cone-
clusions vhich follow comprisc a partial discussion of the faets
and opinions upon which thosc conclusions arc bascd.

Only somc of thce thcecorices and ideas that heve becn advanced will
bc discusscd to a limitzd degrce. The author will indicatc points
of wecakness, and will promulgatc a thcory to c¢xplain the precscnec of
nitratcs in caves, It is rccognizcd that this is a controversial
subjcet and any onc who attcmpts to interpret such facts as arc known
sometimes finds himsclf in a position similar to that of thc astron-
omer who thcorizcs about the apparcnt canals on Mars. The merc fact
that diffcrent idcas have been odvanced to cxplain the sanc or simi-
lar deposits must be acceceptod as cvideneo that the subjeet 1s contro-
versial,

Saltpctre is found in very widely distributed natural dcposits,
Among thc earlicst known dcposits and thosc from which usablc and .
cormcreial guantitics were obtaincd arc as follows: plains in Spailn;
chalk deposits ncar Surcux in Francc; thce nitrce caves of Ccylon;
grottoces of Liont Hambcrg, in Germany. The calcarcous soil of Liolfctta,
Italy, Turkestan, Hungary, the Ukrainec, and Podolia furnishcd Zuropa
large amounts of thc salt. It wns obtalincd from the valley betvecn
Mount Sinal and Sucz in Arabia. Poersia and India both contributecd
this Importont matcrial.,

It appcars self-cvident from the above that the reeovery and
rcefining of saltpetre, the incldent trading in and transportation of
the product, as well as its utilization and consumption resulted in
o largce amount of activity in the commereianl, military, and industrial
world durling the middle agcs.

Our pruscnt concern is not with these phases of the problem or
with thce vorld wide distribution of saltpctrc, but is dircetcd to suesh
deposits in caves, partieularly thosc found in thce Appalachlian Region
of this ccuntry,

Of thc nitrate mincrols only nitrocalcitc is of prescnt intcrest.
This nitrocalcite, nitratc of lime, or calecium nitrate is often found
in the form of whitc or grayish tufts, or masscs, or gs crystals in-
tcrspersed with cave soil,

Some authors have stated that the accumulation of saltpetrc in
caverns is the result of the actlon of putrifying bacteria in the
decomposition and oxidation of ¢xercta and other animal by-products
and rcmalns, '

There is another phasc of this problem that hes a slightly dif-
ferent aspcet to which attention 1s now dirceted, From anbout 1300 to
1700 a great sharc of the world's supply of saltpetrce was obiaincd
from rotting compost hcaps., Thesc artificial nitrate beds wore made
by a mixturc of any and nll kinds of organic wastc material kept
moistened with urine or water and maintalncd in an allalinc stato by
ndding availnblc limestonce, plastur, or any other matcerial or similar
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“There is no doubt thet the nitrates in the caves originate in
an exactly siml.ar wayv. Caves or cavernous ledzes are the '

natuvral refuze of ali sorts, of animal 1life, including insccts,
birds, repitiies, and napny of ths larger auimals, In thos

o re-

cessss3 they lesve not cnlr excrementa but bits of their food,
halr, bones, Tlesh, and even grains, mnlxed in a snil that is

of't

en light, and porous, and may be fillead wiith twigs and dried

leaves. This is probably stirred by the coming and going of

the

cave denizens. Paris of these recesses are often demd

with ground moisture or with wind blovm storm water, or nist,
and when 4apen, ond at the same time warm, they are in an ideal
ccnditicn to promote the activity of the nitrate-forming

bac

fteria, Thus it is ezsvy to account for the accunulation of
] o N

-saltpetre or nitrate salts in caves and in cavernous recesses

=X

‘rock lsdges,’ O

ofl

The superficial way many persons have of dismissing any serious

discuszi

ou and texing for pgranted a preconceived idea of the manner

in which the sal%petre denosits get into caves is illustrated Ly the

following rcmarks which apparently arc based on casual observation:

: "It is generally known that the earth in these caves contains
thie nitrates of lime, potash, and other salts. The nuncrous
caves which have been found in the Cumberland llountains and

oth

er parcs of Tennessee, heve been very productive of the

nitrate of potash, In the investigation .of the causes vhich
have given origin to these salts, it may be recollected, that
wild animals burrow in these caves; that when nursued by the
hunter, they malie them places of their retreat, and probably
die there; that the aborigines have made them a place of bur-
ial; and that streams of water vhich Tlow through them in wet
vieather, carry vith them not only great quantitices of leaves
but many other vegzetable productions . %

While wild or predstory aninals do use caves to a very limited

extent,
tention

no amount of evidence has been found to substantiate the con-

of wide use., It is believed ths pressncc of animels in caves

mey be attributed to fear of enenies rather than secliing shelter.

Animzls,

in general, vrefer the hurrow or small grotto type of shelter.

Yurtherore, no anpreciable amount of evidence of the past or present
peregrinations of animals in the vicinity of saltpetre bed deposits
has been chserved by the author.

Nuierovs cave burial places have been studied but there avnpears -
to be no correlation betiween such and the presence of saltpetre,

No
whether
through
reasons

instance iz linovn to the author in which any cave streanm,

it hod an undersrouvind or surface source, has or does flow

or iryacdiately close to a saltpetre bed, 'here are geveral
for this fact, ¥irst there very nrabably would be no soil in .

which the saltvetre night lodpe since a floving stream wvould have wash-
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ed such dirt, cr, as-some writers call it, the caput mortum, out of
the cave or piled it in compact -layers in sone lover section of the
cave, OSecond, the nitrate mineral compounds are so soluble that they
vould he cerried, from any clay hecCs, corinletely out of the cave;

this wag the manner employed, under control, of extracting the calcium
nitrate from the petre dirt., Third, all saltpetre deposits that have
been observed, inspacted, and studied by the author have been deep
unéerground, a considerable distance from the surface and free of any
evidence of running or percolating water for nany years. 'Thus running
vtater seems to.have had a_nesligible part to play in the production or
-‘deposit of the saltpetre.5 . .

Another known natural process of nitrogen fixation occurs when
the nitrogen oxide base of nitrie wcdd is forued in the air as a re-
sult of lishtning discharpes. Generally there is sufficient ammonia
in the air or dissoclved in rain te combine vith all the nitrie acid
50 formed, :the amnorniuvi nitrate vvhich results eventually reaches the
earth a

Another phase of this lightening discharge theory has been ad-
vonced by some authorities, It has been sugzested that the nitrogen
okxldes formed by lightening dischorges that are changed to nitric or
nitrous aeids and not neutramlized by atricspheric-vorne or rain-
dissolved anmonia w111 gct directly with limestone apd thus form the
¢alcium salts,

Another natural source of nitrates 1s the nrcat nuantltles of
ammoniun salts in the lmmcdiate viecinity of an active volecano, For
example, nearly all reports of the cruption of Paricutin in liexico
mention the great deposits of ammonium chloride found eplose to active
fumeroles,

Vhat appears to be one of the most plausible theories and one
which is somewhat generally accepted by authoritics is based on
combined bactericlosical and chemical processes. 1t has been discov-
ered that certain kinds of bacteria not associated with plants have
the provcrty of being able to fix nitropen.

An abstract from one oi the Lﬂrll%st statencnts advancing thls
bacteriological theory is given below:

“Professor /illiam B. Rogers remarlcd that from his obscrvatlons

in the caves of the Liddle and Southern Statés, he wags satis-
Tfied that the carthly deposit containing the nitrates, known in
some placecs as Potre dirt, was chicfly derived rfron the over-
hanging and adjacent rocks, and not fron scdiment brought into
the cave by existing or forncer streaus. « » « As to the produc-
tion of thoe nitrates with viieh the Petre dirt is niore or less
Ampregnated, Professor Rogers thought it could not, in any large
d‘“rcc be rﬁfarr :d to the oxeretions and other remgin of ani-
malq occasionally round in these caves sincc the quantity of
nitrogen required for this purvose far cxeced such a mcans of
supply. Besides this, tho nitrates are found in the carthly
mass while it is still adhering to the roof or walls and far re-
moved from the orgenie mattor sunposed to be buricd in the floor,

"Nor can we rexard the nitrogen as chiefly derived Trom organic

substances in the ducommosing rocl:s.e Yor in the casc of sone
caves vroducing Potre dirt, the surrounding lincstone contains

S
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only a trace of such ingredlents, We must, therefore, refer

the formation of the nitric acid, and ultimately the nitrates,

to mutual chemical reaections between the porus calecareous earth

and the contlguous atmosphere,™ l

Mr, John A, Myers’ in speaking of the work Mr., S. Winogradsky
has done states 1n part:

"VIinogradsky has devoted a large amount of time and attention

to the study of the nitrifying organisms wvhich convert ammonia

salts into nitrates. . . . Hc has suecceeded in isolating and

preparing a pure culture of a group of organisms, callecd by him

'Nitromonas*, which he 1s disposed to consider rather as a group

of bacteria than as a single species whose speclal function is

the oxidation of ammonia. . . He also found that the 'nitro-
monas' developced normally either in the light or in the darkness,
and that they can assimllate the carbon from carbon dioxide in
entire darkness. They are ablce, 1n cntire darkness, to appro-
priate this cearbon from carbonates or from carbon dioxide and
cause it to conmbine with the nitrogen to form organic matter,
without the aid of sun's rays., He¢ belicves that some .sort of

an anido compound is produecd at the cxpensc of the carhon di-

oxide and the ammonia, These chamical changes developed by the

nitromonas, diffcer materially from those vhich occur with
chlorophyl. In the action of ehlorophyl, carbon dioxide is do-
composad by the sun's rays, the oxysoen liboratod, and thc carbon
united with the hydrogen and the oxyeen to form carbohydrates,
but thc investigations of Winogradsky indicate that thc nitro-
bacteria, instcad of decomposing the carbon dloxide and setting
oxygen free, cffcets its union with ammonia and makes usc of tha
oxysen of the air to oxidize the nigrogen to nitrous and nitrie
acids, the encrgy for this changc being supplied to them from
the oxidation whiech they Ptring about,”

Anothcr phase of this problem is dlscusqed in a summary of ad-
ditional studies by Jinogradsky and Omcliansky and is reported as
follows:8

"The activity of the nltrifying organism 1s rctarded or cven

entirely stopped by the prescnee of small quantitics of organie

mattcr; the nitrous bacilliz is nore sensitive in this respeet
than the nitrie. Ilo doubt this retardation plays an important
part in the transformations of thc nitrogen in the soil. The
denitrifying organisms convert nitrates into ammonia and then
into frce nitrogen, but they can act only in the presencae of
sufficient organle matter. So long as organic matter is present,
the organic nitrogen is converted into amnonla, and nitrifica-
tion cannot take plaec; but when the organic natter has dis-
appcarcd, nitrlflcatlon begins, and thc denitrifying bactcria
cannot destroy the nitratus produccd. “Whe nitrice organisn docs
not cone into play until all the ammonia has been converted into
gitritc; ammonia is fatal to the activity of the nitric bacil-
Satt

In some of thc studics® conducted by Lir. Vm, P. Hcadden somec
very startling conclusions are offcered, Yhe study will not be roviow-
ed sincc it is casily obtainablc.

b
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An interecting ‘La.ﬁigh: e ehis bectario]o~1cal wheory and more
then a hint thas garly aea 25 ¢cl=zasc bus;cc+e tiat sone strang
phencnien.n was tﬂgn%nﬂrlﬁg is cvicent feor Do, Hamuel hlthcll*o re-
ports in z aigcucssion of selitrpetre caves tiwe O‘LOUlTP conclusions:

"Unen the carth (fron the caves) has been luTCh‘d with the
vegrieble allkoli (potash) and deprived of its acid, it is
common ror, the men to replace it, Vor expericnce has taught
hem that if put back again into its former situation, it
rencws its salt--petrous gquality in ahout three years. Being

’qprernatod after lying that duration of timc with another

supply of ecid, it is it to be treated once nore with wood

ashes, for thu purpose of formiing a scecond portion of salt-
petre. “hcre scems to be no cnd to the possible repetition

of these processcs, of citracting and regcnerating the acid

ingredicnt of the salt.“

"len of sciencé may theoorize and specculate on these remarkable

. Tects., It scens difficuit, in the »rcsent state of our knowl-
~ecdge, to cxplain how eithcer the acid or the alkali should ba
.spontaneously formed by synthesis, in those dark and rocky

caverns., But before this can bﬁ donc, we must acquire a

knowledsne both of the acid and alkali which constitute salt-

pctre, much nore 1nt*mate and nrofound than the modern chemists
pPOsSSCSs.,”

The »rescnt 6 ay chenist, bactoriologist, Uhy3101st engincer or
other scientists arc oftcntlnus nronc to 1"e{;ard somc of the early men
of scicnee as frecaks, alchemists, astrologists of just plain charla-
tanrs, They secem to dlerGard tn Tact thﬁt many of those carly
scholars had just as high a degrec of- 1ntulllpcnno as the man of to-
‘day., The onlv diffcrcnce vas in cextent of background and a much
lesser fund of Ynowlecdpe and inforrmation Croir whiech to draw. 7Those
mnen as illustrated in thc above cxtract from Dr, l:itchell's writings
must be given crcedit for kcen powGTs of obscrvation and the ability
to so govern their proccdurcs and conduct as to utilizec thc observed
facts, i/hilc. thoy might not have lnovm vwhy thé¢ saltpctre dirt would

revivp itscl?, they dld utilize that proocrty to thu;r ovm advantage.
LAt on.. tins o- cttonpt- vag-modl toT enleir the »roduction ofF

Ritvatoe in p“b.gJ;l on tho bonsis of oxidation of organic mattor.
¥hethor the nitrates are thus produvccd; or nroduccd by the action of
nitrogen Tixing tacteria-in lepuwics as host plantsy or by the tiny
amounts rcsulting from the discharge of lightning, or by volcanic or
mineral sourccs, there is a tcendency ifor thom to accunulatc.in the
soil unluss thby arc vashcd avay by rain water. The accumulation of
thc nitratces in a cave thus becasc n necchanical problen. 7The mechane-
ics of accumulation have becp discussed in considerable extent by
Ross,ll Nichols,<? gnd Hessl® and vill not be considered at present.
Since all nitrates are wvater scluble such sccuuulated material
is bound to be found in nercolating wvater. Thils »roperty is well
knovn and certain authoritiesld have sdvanced theories based on this
fact to einlain the occurrence of nitrates in caves. Now, 1l as
advanced, the vater as it percolates through the soil isa intercepted
by an opcn cavern, and the- uir sovenents within the cavern area such
that the vater trnnsvorto@ mincrals will be -left behind, deposits
will be accuwulated on the cave floors and walis, On this basis 1t
appears rcasonable tlat nitrates shouvld occur in all caves in vhich

7
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he proper balance of humidity and air nmovement are maintained,

Analysis, observation, and past history have shown a wide distribution

of such &eposits but the presence of saltpetre is not universal.

Some of the questicns that rust be answered satisfactorily before
such an explanation can be accepted are as follows:

1. If the same water that dissolves the nitrates will con-

- currently dissolve limestone, why are there not nitrate-
bearing stalactites, and why is there not nitrate-bearing
flowstone found in saltpetre caves?

2« If the nitrates are brought into caves by percolating water
how can one explain the fact that the distribution of salt-
vetre in the “petre dirt" appears substantially uniform in
both areal extent and vertical depth?

S If percolating water serves as a vehicle for nitrates how
can one cxplain the fact that pectre dirt was mincd from
passagcs and grottoes so filled as to prevent air circula- 7
tion which is necessary for continucd evaporation?

4, I1f ground water scrves as a neans of transport for surface
produced nitrataes how can onc cxplain the fact that the
author has never discovered or observed a petre-dirt bed
that shows any evidence of watcr percolation through the
cavern roof above the deposits? Such evidence of past
water action as has been observed apparently took place
before the petre-dirt beds were deposited.

Certaln authorities have stuck to the thcory of the decomposition
of anlimal excreta and remains as a source of nitrates in the cave
soil, In this instance also there are certain questions that must be
answered satisfactorily before this theory can be accepted. TFor
example:

1. If bat droppings have furnished the nitrogenous matter why

is it that bat rookeries generally are hichly locallzed in
the caves and the “beasties” dc not appear to roost in large
nunbers ir all parts of the cave? It does not seem reasonable
to assune bats have changed their roosting habilits through the
years.

2. J1f the bat-roosts are local arrangenents, as appears to be
the case, why are the saltpectre deposits spread so uniformly
as analysis and nast collecting expericences seen to indicate?

3. If bats and/or other animals were the source of cave nitrates
how is the prescnce of nitrates in substantially closed pass-
ages and tightly paclied grottoes, niches,«cracks and crevices
to be cxplained?

4, If aninal by-products provide the sourcs of the saltpetre
howr is the great paucity of aninal renains sueh as bones,
hair and skin in or about the beds to be cxnlaincd?

Since the theory of the formation of cave nitrates from bat guano,
the deconposition of enimal renzins, oxidation and neutralization, has
been given wide circulation and is acccepted so unquestionably by nany
vriters it is »nroposcd to bricfly exanine sonc of the arguments that
have been odvanced in its fnvor,

Sorte cave deposits have been worked for saltpetre at great dis-
tances from the surface entrances, ror example, the tremendous de-
posits in Jhe Hall of the iiountain King, in 3innit Cave are over 1,200
feet from the entrance. 'hile there probably ic a shorter route as

&
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e .
tre bat flies, the auibhor has never hesn ahle to see any evidence that
bats had at any time roosted in the immediste vicinity of the petre
deposits, Re“@rbo indicate that Mammoth Cave was worked at a distence
of over five niles from the mouth of ihe cave. Other instances might
be cited of great distances from cave entrances to nitre devosits but
the above are considered sufficient to melie the point. Analysls and
reports seen to substantiate the staternents that ths concentration of
the nitrates is substentially uniform over the whole of the beds. The
numbers of bats thalt have been observed at any great distance from the
entrances of saltpctre caves have been commnaratitvcly small, However,
tnat in itself does not nccessarily imply anything of particular sig=-
nificance since bats could have migrated or changcd their roosting
places,. rurthermore, 1t doecs not appcar rcasonablc to assume that all

‘the hair, toenails, bones and other stable rcrnains would have become

so completely disintegrated that nush smaller esnounts of orﬁanic re-
maing arc found *han would recsonably bc cxzpocted. Nichols has an

gxccellent discussion of thiz phase of the probhicm,.

“he nitratecs arce found in sonce instances in the carthy masseces
still clin@in° to the ceilings and walls of passageways that were
originelly, Trom all appcaranccs, completely Tilled to the ceiling
with the pctrb dirt. For cAniplb, certain passages in Breathing Cave
and Clark's Cavc and almost the cntirce intermediatce level of passages
below The Hall of the Mountain King in Sinnit Cave erc instances the
author has nqrticularly studicd and obscrved. The material clinging
to the ceiling is far romoved from any organie substance that might ba
in the soil wndaerfoot, The author hos scen many instances in old
saltpctre di;ginﬂa in which pocliets, snall grottoes, cracks, crevices,
crannies, shelves and filled passage-ways have been scraped clean to
recover petre édirt, It is considered safe to assune the early miners
were not going to cprry nonvroducing dirt from the caves. It is not

. believed pogsible to explain such deposits by the bat- guano bheory.

Another minor nngle of this problem seens to be involved in the
matter of the capacitr of the bats to do the JOb with which they hoave
been credited., 7The task of providing the vast anount of raw noterial
from which the thousands of tons of saltpetre obtanined has been re-

~cuvered would have been a tremendous Job for the bats, This seems to

approach teco closely to harboring the belief and expectation that the
family pet dog could have built the Panama Canal by scrateching for
squirrels.

i'he author 1is of the opinion, however, that there is cnother
method, to which too little attention has been given, that might aec-
count for e muech greater volune of n11rate.uepositlon than all the
popular theories combined. %his method is discussed below to a very
limited eitent,

As one rsads the older literature, in which the procedures in
mining, recovery, refining, and utlllzlng saltpetre are described,
statenents repeqtedly uppour describing the return of a leached soml
to ‘the caves vhere aftér a period of gbout three years it could again
be trintud ant ad dltlonal saltpetre recoverad from-the sane soil.
Cruig reports that such procedure iras not unknovn and sugeests that
dirt be carried into coves, spread, and left to become charged with
nitrates,

A8 statcd above Linoﬂzudulj discovered that eertain nitrifying
organisiis are canzblc of plOdUClnb organic matter from the carbon di-
oxide, amnonia and water vavor in the air without the necessity of
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having sunlight present. It was further discovered very early (circa
1860) that it vas necessary to actually have soil present in order to
produce the fized nitrogen, Such reactions aniear net to have been
possible vithout the mysterious catalytic actilon of the soil.

The Ppossibility that nitrogen fixing bacteria exist which have
the abllityr to produce fixed nitrcgen in the form of nitrates directly
from inorsenic elenents and compounds is a cuestion to which it ap-
pears very littls attention has been given. DBased on the observations
and reggrts of early scientistls, such as Dr, Mitchell, Vm. Barton
Rogers ard studies cuch as those conducted ai the Cclorado Agricul-
tural d“xperiment Staticn, to which reference is nmade above, it would
appear that this method of fixins nitrogen riust be considcred very
important. Of course, the rniain renson so litile attention has been
given to ithe deposits of cave saltretre during recent years is prob-
ably due to the fact that the ccononic need of the product has not
warranted the necessary expense involved, 7+The fact that the action
of these non-symbictic nitronen Tixing Lacteria are fairly well under-
stood and that tiec circunsiances undsr vhich thoy will live and func-
tion approximate very closely the ambient conditlions in a cave make
it necessary to consider this very pertinent source of nitre. 7The
necessary conditions which sccem to nromote the grovth and activity of
these bacteria arc found in cvery saltunctre cave the author has visit-
ed. These are: = uniforr tempereturc, good air circulation, relative-
ly low huaidity, heavily alkalized loose and porous or seni-porous
soill, and freedornn frowm running, driswning or flowing watcr. ‘
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NOTES ON EDMUND TURNER

From an unpublished wmanuscript {ca. 1926) by Russell Trall Neville in
the Burton Faust collection.

Mr. Edmund Turner, some knew him as Edwin and some as Edward, and all as
Ed Turner, was a civil engineer and a good one, well versed and knowing
his stuff according to all local stories. He appeared in the Mammoth
Cave country in poor health, alone, poor in worldly possessions, but in
the few years spent thereabouts before his untimely passing as a result
of his bodily afflictions, he came to be regarded as a first class 'Caver'
and as a likeable man. He passed muster with people who quickly detect
anything false in human make-up. It was not my privilege to ever meet or
greet this explorer and gentleman. He won his chevrons as a master 'caver'
from associates who themselves are not afraid of their shadows cast on
rocky walls by the fitful flare of a lantern. It is with great regret
that I here set down the fact that until too late, I did not know of Mr.
Turner. But since his death I hear his name and something of this local
fame about the Caves from friends on every hand.

He and Floyd Collins, the educated engineer and the poorly educated
Kentuckian, explored further into the remote fastnesses of many of these
caves than any other white man. Passage ways echoed to their footsteps
never trod before except by sandaled feet of that mysterious race or tribe
we now know simply as 'Cave-men', Days and weeks they roamed these high-
ways and byways shut off from sunlight, dependent upon their own uncanny
powers of orientation for guidance, and a strong bond of friendship and
admiration sprung up between them,

Mr. Turner made rather a complete scientific exploration and a survey of 01d
Salts Cavern, - a place I'll say something about when occasion arises.

From his studies of the formation of this mighty hole, he arrived at some
marvellous deductions.

We are told that he went to a2 man owning land at a distance of three or
four miles from the nearest known point in Old Salts Cave, and told him
that he had a cave under his rocky farm, and that he would locate it and
break into it from the surface for a half interest “in it,

An agreement was verbally made and, the cave discovered according to pre-
diction. The subsequent breaking of faith whereby Mr, Turner was beaten
out of his share of the property is a tale often repeated in the neighbor-
hood. This story is not related to renew any bitterness, or to censure
anyone, but simply as an evidence of the wonderful ability of this brave,
sick explorer.

But Mr. Turner was somewhat more fortunate in another similar undertaking,
for he discovered too, the wonderfully interesting Cave now called Dossey's
Dome. We have alyeady journeyed down to the banks of Green River below

the entrance to Mammoth Cave., It's just a short half mile as the crow flies,

/2

(7%



(79

but rather further, counting the up goingé and the down goings necessary
on the part of human kind.

There we find a little leaky ferry scow, swinging idly on the further shore,
a scant hundred yards of deep, green, cold water intervening. Hailing the
ferryman, perhaps somewhat in the manner we shall one day hail Charon when
the time comes for him to carry us across the Styx, a gaunt, typical
Kentuckian responds. Ike Meredith, whose home perches on the steep side

of the Knob forming the further shore of Green River, pulls his wet cable
from the River bottom, and approaches the muddy landing where we await him,

Safely across, we find that a very rough road separates his house from the
River brink, and learn that this is the road from Munfordville, and is
travelled by the rural mail carrier who serves the community. Ike is cus-
todian of the key which admits the occasional visitor to Dossey's Domes.
Up a steep path from the roadway, through hugh ledges of rock and with
boulders all about, we come at last after just a short climb, to a wooden
barred door, padlocked and secure against trespass. Through one of the
openings between the bars, a pipe carries a constant stream of ice cold
water to a convenient place for family use,

Dossey's Domes is not a large cave, as caves go, but consists rather of a
series of very beautiful domes and pits. The Wooden steps and platforms
making this cave easily traversed, are the work of Mr. Turner. No better
engineering or more skilful work is seen in any cave with which we are
familiar, This cave is very wet and muddy and somewhat disagreeable to
the casual tourist on that account.

Away up near what must be the ultimate roof of the topmost level, a small
concrete basin has been fashioned in a niche in the rocks, and this is filled
to overflowing from a waterfall trickling down the rocks. This is the source
of the water pipe we saw when first we entered the Cave,

There are some very beautiful onyx formations in this Cave, Domes are roofed
with curiously fluted curtains of stalactite character, Rooms are draped
with rocky curtains and portieres of the same substance. In places there are
black onyx columns and pillars, and pendant pagodas, if you can conceive of
such a contrivance, of great beauty. It seems hardly *fair to call these
interesting formations stalactites and stalagmites, because they have pur-
sued a post-graduate course as it were, in acquiring beauty and are surely
the aristocrats amongst their humbler relatives,

At one time Dossey's Domes was open for public inspection, but now few
people vigit it, and it is little known outside the neighborhood.

Ed Turner left a monument no human hands can rival., He discovered for the

world at least two beautiful Caverns and one of them is still clearly
identified in a happy association with his memory.
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REPRINT SECTION

Editor's note - it is expected that this section will be longer and more
diverse in future issues; contributions of significant items will be
welcome, The following short items were selected in accord with the
theme of this special issue,

Imlay, G. 1792. A topographical description of the western territory of
North America. London, printed for J. Debrett., p. 122:

"Sulphur is found in several places in abundance (in Kentucky); and nitre )
is made from earth which is collected from caves and other places to which
the wet has not penetrated. The making of this salt, in this country, is
so common, that many of the settlers manufacture their own gunpowder.

This earth is discovered in greater plenty on the waters of Green river,
than it 18 in any other part of Kentucky., But, perhaps still farther
southward, it will be found in greater plenty. However, 1t is so common
in every part of the country that it might be made a considerable article
for exploration."

* ® *

(introductory note: the following item describing the Le Sueur Mississippil
River expedition of 1700 - 1702 has the semblance of a direct extract from
Le Sueur's journal, Unfortunately, this journal has not been located - if
it exists, Further, it should be noted that even 1if Le Sueur did record
the presence of saltpeter in these small Minnesota caves in September,

1700 - which would be the earliest known r.cord of spelean saltpeter in

the United States - this might have been a misidentification of some other
efflorescent salt. A little local research might be of great value here.

La Harpe, Rernard de Journal hlstorique de l'eta>lissement
das “rancals a la Loulslane, Jouvelle-Orleans, A.L., Rolmara atc.
1831, 412 v, also Microcard 1951,

v.48 ,..and to the northwest of Iake Pepin, a widenlng of the
Misslasipp!l River, (Wisconsaon ?) a second prairie of two leagueas
long and wide; in the vicinity there are a chain of mountalns, which
a good two hundred foot In haight and mors than half league 1n length,
Wwlill find pleasant caves where nearby bears ssek retirement for the
winter; there many of these caves will be no longer than forty feet
in depth, and about three and four feet in helcht; some of them are
hard to enter and all contaln the saltvetrs.

|4
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COLLOQUY

Patty Jo Watson (1026 Metro Circle, Palo Alto, Calif.) is seeking the
date of the collapse of the north entrance of Salts Cave, Ky., in

which Plke Chapman was killed. Even indirect references would be appre-
ciated,.

Harold Meloy (P.0. Box 454, Shelbyville, Indiana) is seeking the identity

of the correspondant who supplied Ebenezer Merian with much information
on Mammoth Cave in 1841 -43.

Bill Halliday (1117 36th Ave,, E., Seattle, Wash.) would like to know 1if
the cover illustration appears also in the 1828 edition of Jefferson's

Notes. It is not in the 1801 edition.

Harold Meloy also would like information on Valentine Simons, first owner
of Mammoth Cave.

This is YOUR section; use it as you will. .

BOOK EXCHANGE

Tom Meador has an extra 1956 Speleodigest for trading and needs the 1957
and 1958 issues; also Bailey's Aminal Life of Carlsbad Caverns. New
address: Box 3216, San Angelo, Texas.

Charles R, Pease, Jr. (907 E. 9th St., Tucson, Ariz. til June 1, then 7
Cadwell Rd., Bloomfield, Conn.) has for trading: Caves and Cave Diving,
Caves of Adventure, The Darkness under the Earth, 1000 metres down,

The Caves Beyond and Caves Studies #1-11, He wants 1958 Speleodigest,
NSS Bulletins 1-7, early NSS News and quite a few books.

Bill Halliday has for trading Helen Randolph's Mammoth Cave and the cave region
of Kentucky, Nicholson & Jim White's Jim White's own story, several Casterets,
Kunsky's Homes of Primeval Man, Clay Perry's Underground empire. Also other
books and many grotto publications, and all spelean National Geographics
through 1924, Wanted: Nicholson's booklet on Carlsbad, many grotto publi-
cations, many books, NS5 Bulletin 2.

John Bridge (206 W. 18th Ave., Columbus, CGhio) has for trading Subterreanean
Climbers, 1000 meters down, three Casterets, Hovey 1912 and some mountain
bocks, He wants Cave men new and old, Darkness under the earth,

What about you?
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IMPORTANT ANNOUNCEMENT

For the first time, the 1968 N,S.S5. Convention will have a section on
spelean history. Papers are now being solicited. If you can present a
paper or have one read in absentia, please notify Dwight Weaver, Box 272,
Osage Beach, Mo.

There will be a formal meeting of the Association during the Conventicn.
Remember that it will be held in August, not .June.

ASSOCTIATION BUS1NESS

The American Spelean History Association was chartered by the state of Wash-
ington January 3, 1968 after a formal orpanizational meeting held December
28, 1967 under Washington state law. Acting president and editor is

William R. Halliday, acting secretary-treasurer is Jerome Frahm. The writer
(W.R.H.) is not willing to continue as president after the August meeting
under any circumstances. The Board of Trustees will be elected just before
the August meeting; Tom Meador, Harold Meloy and the above temporary officers
have agreed to serve until that time.

It is anticipated that the trustees will serve also as the editorial board,
and that most or all association business can be conducted by mail. One
question which probably should be decided at the August meeting is whether
the Association should apply for sectional status in the N.S.S,

Initial dues of the Association are $5 (regular) or $6 (family); annual
subscription is $4.00.

Articles of incorporation of the Association are as follows:

I. The name of the corporation shall be the American Spelean History Associa-
tion. The parliamentary authority for this corporation shall be Roberts'
Rules of Order.

I1. The principal place of business of the corporation shall be 1117 36th
"~ Avenue East, Seattle, Washington.

IITI, The term of existence of this corporation shall be perpetual.
IV. The corporation shall not have capital stock. The private property of
the members of this corporation shall not be liable for the debts of
the corporation. s

V. The purposes for which this corporation is formed are as follows:

The advancemen$ &f the Study, dissemination and interpretation of spelean
history and all relsted purposes permitted under the above Title and
Chapter (printed on the form - W, R.H.)

V1, Upon dissolution of the ¢orporatien the assets shall be distrubuted to the
National Speleological Foundationm in #ccordance with Section 501 (c¢) (3)
of the Internal Revenue Code. This sorporation shall not conduct any
activities not permitted to be conducted by an organization exempted
under the above code,
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II.

IITI.

IV,

VI,

VII.

By-laws of the American Spelean History Association

The government of this association shall be by a board of trustees which
shall have full power to conduct and supervise all business of the
assoclation, appoint officers for the association and perform all other
functions incident to proper conduct of the association.

a. Initially the board of trustees shall consist of the acting president
and acting secretary-treasurer. Upon chartering of the association
they shall promptly appoint two additional acting trustees who shall
serve until the first annual meeting. Thereafter trustees shall be
elected annually by mail vote of the membership, except that the
board may fill vacancies resulting from death, resignation or other
causes.

b. The board of trustees shall consist of not less than four and not more
than six regular members of the association. Only one person of a
group or family membership shall be eligible for election to the
board of trustees.

¢. The beard of trustees shall apoint such officers as it deems proper
and such officers shall perform the usual duties of the offices to
which they have been appointed, subject to these by-laws.

d., The board of trustees shall establish membership dues and subscription
rates,

e. The board of trustees may issue formal endorsements of books pertaining
to spelean history and reprints of literary or photographic works per-
taining to speleology. All such endorsements shall be conditional on
the reprinter's pre-publication possession of any copyright releases
which may be necessary.

Regular and special meetings of the Association shall be held at such time
and places as may be determined by the board of trustees.

Membership in this association shall be open to qualified persons who are
interested in the study, dissemination and interpretation of spelean
history and who have complied with conditions of membership determined by
the board of trustees. The board of trustees may -reject any application
for membership without stating any reason for such action.

The association shall issue such publications as are determined by the
board of trustees. The board of trustees may appoint an editorial board.

The association may acquire real and personal property for use by and on
behalf of the membership. It may maintain a library for use by members.

Membership in this association may be terminated by (1) non-payment of dues
or (2) by action of the board of trustees after due notice to the member,

These by-laws may be amended by a 2/3 vote of the membership or by a 2/3

vote of the membership present at a regular meeting after one month's
due notice,
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