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Alumina ................................. , ............ 5.00· 
Peroxide of iron............................ ... ... 5.50' 
Sulphuric acid...... ...... ..... ... ....... ... ... .... .20· 

Organic matter,} .....................•............ 23.60. 
a.lkalies and loss 

100.00' 

Boulogne Portland cement, (natural) : 

I .. ime ................................................... 65.13· 

............................... ,.. .... ........ .58-
Silica ..................................................... 20.42· 
Alumina and a small quantity} ,.,. 

f 'd f' ............... 13.8 ,. o OXl e 0 Iron 
Sulphate of lime .................................... trace.· 

London Portland cement, (artificial) : 

Lime ................. .................................... 68.1f 
·Silica .............................................. . .... 20.67 
Alumina ..................... . ........................ 10.43 
Oxide of iron............................ . ........... .87 

Ro edale cement ston , (N w York) : 

Carbonate of lime ................................. .46.00 
Si lica, clay and insoluble .. ilicate .............. 27.7 0 
Carbonate of magne. ia ............................. 17.76 
Alum ina......... ..•............ ...... ..... .......... 2.34 
Peroxide of iron .................................... 1.26 
Sulphuric acid......... ............................. .26 

of pota<::sium and odium ............. 4.02 
Hygrometric water........................ . ....... .22 
Lo '. ........... ... ...................................... 44 

100. 0. 

umberland ement stone, (Maryland): 

arbonate of lime .................................. 41.80 
Silica, clay and in oluble silicates ............... 24.74 
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~Iagllesia ............................................ . 4.10' 
Alumina ............................................. . 16.74 
Peroxide of iron... . ................................ 6.30 ' 
Soda .. .................................... . .... .... .... 4.64 
Pota ·h ... ............................. . ............... 1.54 
Sulphuric acid .................... . .................. 2.22 
H ygrometric water......... ......... ......... ... ... .60 

102.68 

Balcony Fall stone, (' irginia) : 

Lime ................................................. 17.38: 
Silica .................................................. 34.22-
Alunlina ......................................... . ...... 7.80' 
~lagne ia ........... .. ..... . .......................... 9.51 

arbonic acid ........................... . ......... . . 30.40 
,,7 ater and los. ...................................... .69 

100.00 

Hydraulic lime tone, Bea h' Mill, larke ville, Clarke 
rounty, Indiana; color, a h gray; fra tllt'e, conchoidal; 

ntain a few di. minatecl mall cry tal. of' iron p Tite . 

~loi ture at 2120 F .................................. 500 
L by ignition, organi matt 1' .. ....... ....... 5.000 

iIi ic acid, oluble .. . .............................. 6.400 
Sili ·ic acid, insoluble ........................... 13.200 

arbollate of iron .... . .. . .... .. .... .. ............ . .. 2.548 
II I phate of ir n .................................... 2.086 
arbollate of magne ia........................... 2.631 
':lrbonat of pota. 11 ... ...... .... . .................. . 9 4 

Carbonate of soda .. ........ ..... . ................... 3.676-
hI ride of odium .... .......... . .................. 1.263 

~~lulnina ............................................. 14.573 
Phosphoric acid ...................................... 19 

arbonate of lime ................................. 37.200 
Lo::) .......... . ...................................... ... 1.744 

100.00 
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In comparing the aboye analy es, one with another, it 
will be seen that the 'onstitllents of the so called Indian 
pottery, Rosedale, umberland, Balcony Falls, Clarke 
OUIlty and Wabash county cement are given from the tone 

which has not been calcined; whereas, those of the Portland 
cements are gi ven from calcined stone. The only material 
differen e i , that the latter contains a li t tle more lime than 
the American cement and will therefore admit of a larger 
proportion of sand or gravel, in producing from it either 
hydraulic mortar or artificial stone. Notwithstanding the 
high antiquity of the art of manufacturing artificial stone 
from an admixture of alcareou., siliceou and aluminou" 
earths, there remains, till, much to be learned before u h 
tone can be looked upon with much favor for ordinary 

flagging and building stone. I am well aware that concrete 
i. extensively used for the embelli hment of ,ome of the 
finest and most costly of modern buildings, both in Great 
Britain and on the Continent, but in many case it wa 
wearing badly, and at best pre ented but a scaly appear­
ance by the side of ordinary natural tone. 

Artificial tone f, rmed a conspicuou:' feature among the 
other industrie exhibited at the Vienna U ni \yer al Exposi­
t ion. It was formed into statue.', vases, bui lding b10ck 
flag tone ornamented with figures formed by embedded 
fraO'ments of colored . tones; tile for paying courts, hall. etc. 
The great. tep , in the hotels, ar ma(le of concrete and on 
e\ ery tory the hall are laid with it. Fine brick building ~ 

are adorned, on the out. ide, with a coatinO' of concret , 
which formed a cheap imitation of stone; but do what they 
would the sham was prominently apparent an] the wall ~ 
r quire patching, annually, to keep up a 1'e pectable appear­
ance. During the holding of the Exposition there wa so 
mueh building going on in Vienna, and the u.'e of concrete, 
made of Portland ement mixed with sand, was carrie I to 
uch a pitch, that the atmo pher was loaded with th 

peculiar odeI' of mortar, due, no doubt, in part to the 
elimination of ammonia from the clay. Drain tile and 
large pipes for sewer, 'imilar to those manufactured by the 
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Indianapolis Pipe Manufacturing Co" and made of cement, 
were al 0 on exhibition, but I saw no large pipes that were 
a mooth and free from cracks as those made in this city. 
The climate of Europe appears to be less trying on the 
durability of artificial Atone than that of America, and to 
thi. may be added a pos. ible better knowledge of the art 
of manufacturiDg; these may be th reasons for its general 

ood favor there and discredit here. 
I do not, however, wish to be understood as endeavoring, 

by the above remarks, to di . 'parage the entire use of artificial 
tone but rather a.' pointing out its present defects to 

encourage the u 'e ot a better article which, I am 'ure, from 
he nature of the chemical rea tion which take:; place 

between the component parts, can be made when a more 
perfect knowledge of the subject i acquired; nor can I see 
wh) the Portland cement should hav preference over that 
made in Clarke county and 'old in the market under the 
name of" Louisville Cement." 

It would be advi. able, if the proper apparatu.' can be 
furni hed by th Stat, to in. titut \ a serie ' of experiment 
for determining the hardness and strength of stone or 
hardened morta)' made of theyarious hydraulic stones which 

cur in , lIch abundan c in Iudiana, and from which a 
larg annnal revenue i deriyed. The. e investigations, if 
prop rly managed, will furni. h a \ a t amount of useful 
information in regard to the . election of the stone and it~ 
ub equent treatment to in ure uniform result and a 

. uperior article of cement. Such an apparatus will al 0 

'erye for testing the strength of stone, it .. resistance to a 
crn. hing force, the ten ile str ngth of iron, etc., etc. 

)IOUXD. ' AND MO 'ND R lLDEn: ' I [PLEMENT ' , 

No departmeut of natural history appears, at this time, 
to attract more general interest than that which ralate: to 
pre-historic man; nor i. thi to be wondered at, for, go 
where you will i~ the extensive valley of the ~'lississippi 
and other portion.' of the Unit d States, south of the great 
lak " you ,,·ill meet with numerous mounds and earth and 
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. tone wall enclosure. ~Iany of these mounds vie with the 
p ramids of Egypt in magnitude and, when taken in 
connection with the walls of earth and stonc which have ' 
been thrown up to enelo e large area of ountry, bear 
evidence of a powerful nation, which in numbers may have ' 
equalled, if they did not excel, the present population of th . 
Missi. sippi vaHey. 

No written history or puzzling hieroglyphic. have been' 
left behind, n r could any reliable account be btainecl 
from the avage races who were found in posese sion of th 
ountry by the earliest white explorers, that could give any 

clue to the antiquity of these mounds and walled enclo 'ure. " 
To them, all was a inexplicable as to ll . They found' 
growing on the mounds large fore t tree. , and the earth­
work. pre. ented then, a. now, evide.nce of deca)' and great 
age. 

The tUlUuli and "aIled enclosn~ s of this pre-hi tori , 
people whom we call mound build r for want of knowl ­
edge of their true natural name, are fOllud in the greate. t 
nu mber. ituated In O tly on the fir t and ,'cc nel l'iYer 
terrace' and eldom, on th low bottom land alonO' th lar 
riYer and their prin ipal triLutari s. Thi.~ lIa le(l man r 

to infi r that -he riv r. ha\'e :-:incc the time of til mOlind 
b lildel' narrowed :U1d chang d th ir hann eJ..-,. with in an 
area qual to the wid h f the pre nt alluv ial b ttom', 

The xtent an magnitude of the work J'e :-uted 
these people I ad to the infer nee that they li\' cd in 0 V11 

an I were governed by a d lspotie ruler wh s \\'il1 wa.~· ta,,~ 

and wb s mmands r cei \'eel implicit obed ienue. 
Thcil' f od on i ·t tl prillcipall ' of tIl(' tie 'h of all kind.: 

of animal, a .. may ue een by the bone which a1' round in 
the refus pi leo fr m th ·ir kit·h llS. 

Fre:h wat rbi, alve. '{ nionid and univalve mollll. k 
weI' al. 0 corJ ~ lIm ed in : uch quantities that great bank ' f 
hell, mile ' in length, are left to mark the place where, it 

i po. ible high carnivaL were held over f1' h water 
, Clam-bake ," 

lark. ville, ju t below the fall of the Ohio ri Yet', in 
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Clarke county, there i a shell heap extending for a mile or 
more up and down the river. This locality must have been 
a favorite place of resort; an ancient Long Branch where it 
wa. po . . ible to find enio) ment and pa s a pleasant summer 
.catching n 11 at the foot of the falls, where they congregated 
at certain . ea ons of th year in nch vast numbers a to 

ome an ea y prey to the bone-hook and pear used for 
their capture by the e pre-hi toric people. 

In digo'ing a foundation on the bank of the river for a 
.new cal inin O' kiln at MI'. H. Beach & Co.'s cement mill 
the x avatioll went t hrough a shell heap in which Mr. 
Beach fuund a number of stone l' lic. ; a large greenston 
axe hi hly nni hed; an oval haped tone ixteen inche 
long, t hr e in('he ' in diameter in the middle and one 
and a half inche ' at ea h cn L One of the end i worn to 
a . mooth oni a] point. It i rna Ie of corniferous lime-
tone. A fragment of a imilar instrument, broken in the 

middle where it is. ix inches in diameter was never finished, 
probal ly on ac ount of its accidental breaking. Th 
hammer marks prodll ed by working it in to shape are 
.'till plainly to be . e n. Along with the above instrument 

f tone wa an awl made of a fraO'ment of deer's bone. 
T.he shell heap of thi region haye fnrni heLl to t.he explor­
e rs from time to time, a large number of bone fi h hook, 
k nives, awl, and other ornament:.; of bone, many of 
whi h are pre ervcd in the cabinet of the New Albany 
Historical Society. I may adl al 0 that this society 
has one of the largest and rno tint resting arch reological 
collections in the State. 

At the mouth of Fourteen :Mile Creek, and about three 
miles from Charlestown, the county seat of larke county, 
there is one of the most remarlmble stone fortifications which 
has ever come under my notice. Accompanied by my 
assistant, Mr. Borden, and a number of citizen of Charles­
town, I visited the "stone fort," as it is called, for the pur­
.pose of making an examination of it. The accompanying 
.map, page 123, made by stepping over the ground will 
.serve to give a general idea of the extent and character of 
.the work. 
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The locality selected for this fort presents many natural 
advantages for making it impregnable to the opposing 
forces of pre-historic times. It occupi the point of an 
elevated narrow ridge which faces the Ohio river on th 
east, and i. bordered by Fourteen :Mile Creek on the west 
side. Thi creek empties into the Ohio a short distanc 
below the fort. The top of the ridge is pear shape, with the 
part answering to the neck at the north end. This part i 
not over twenty feet wide and is protecteCl by precipitolls 
natural walls of stone. It is two hundred and eighty feet 
above the level of the Ohio, and the slope is very gradual to 
the south. At the upper field it is two hundred and forty 
feet high and one hundred steps wide. At the lower timber 
it i one hundred and twenty feet high. The bottom land 
at the foot of the south end is sixty feet above the river. 
Along the greater part of the Ohio river front, there is an 
abrupt escarpment of rock entirely too steep to be scaled, 
and a similar natural barrier exists along a portion of the 
north we't ide of the ridge facing the creek. This natural 
wall is joined to the neck by an artificial wall made by 
piling up, mason fa hion, but without mortar, loose stone, 
which had evidently been pried up from the corniferou.· 
layers at the point marked D. Thi. made ~all at this point 
i about ne hundred and fifty feet long. It i built along 
the . lope of the hill and had an elevation of about sevcnty­
five feet above it. base, the upper ten feet being y rtical. 
The inside of th wall is protected by a ditch. The remain­
der of the hill is protected by an artificial stone wall built in 
the same manner but not more than ten fe t high. The 
levation of the ide wall above the creek bottom is eight r 

feet. Within the artificial wall are a tring of monnd 
which rise to the height of the wall and ar protected from 
the washing from the hill . ides by a ditch twenty feet 
wide and four feet deep. The position of the artificial wall , 
natural cliffs of bedded stone, as well as that of the ditch and 
mounds will be better understood by a reference to th 
accompanying map and cro ... s sections. The top of the ' 
enclosed ridge embraces ten or twelve acres, and there are 
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a many as five mounds that can be recognized on the flat 
urface, while no doubt many others exist d which hay 

been bliterated by time and through the agency of man 
in his efforts to cultivate a portion of the ground. The 
c . ction through E F sho" s the relation of the tone wall to 
the mounds on the south end of the ridge. \.. trench wa ' 
ut into one of these moun Is in earch f relics. A few 

fragments of charcoal and decompo ed bones and a large, 
irregular diamond-shaped boulder, with a small circular 
indentation near the middle of the upper part that wa worn 
quite smooth by the use to which if1. was put, and the small 
pieces of fossil coral-favosile goldfussi- omprised all the 
articles of note which were revealed by the excavation. Th 
earth of which the mound is made, resembles that seen on the 
sideof the hill and was, probably, in most part taken from the 
ditch. The margin next to the ditch was protected by slabs 
of stone set on edge an 1 leaning at an angle corre ponding to 
the slop of the mound. This stone 'hield was t,,,"o and a 
half feet wide and one foot high. At intervals along the 
great ditch there are channels formed between the mound , 
that probably en,oed to ca rry off surplu water through 
opening. in the outer wall. 

n the top of the enclo ed ridge, and near to the narrowe...:t 
part, there is one mound mu h larger than an) of the other.' 

'. and 0 ituut d a to command an xt n ive "iew up and 
lown th Ohio river a~ w II n affording an un bstructed 
iew eas and we t. r i. de. ignnted 011 the i'ket h a .. 

"Lookout ~Ioun L' 
There i ... , near th i mound, u . light break in the cliff of 

1'0 k whi b furni . h d a narrow pa . ... aO'e way to th Ohi 
river. 

Though the 10 ality afford d lllany natural advantage:-:; 
for a fort or tronghold, one is com I elIed to arlmit. that 
much skill wa displayed and labor exprnded in r nderin 
it defen e a perfect a po ' 'ible at all point. ·. tone axe " 
pestle, arrow head, "pear points, totUm8, charms and flint 
flakes have been found in great abundance in plowing th 
field at the foot of the old fort. 
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While calling attenti{Hl to th.e remarkable works of the 
}flounel builders in Clarke county, I desire also to ay a few 
word about another ,~ery remarkable locality situated on 
the '","abash river, abouL ten miles above its mouth, in 
Po ey county. It i called the (C Bone Bank" on account 
of the many 'kulls and other human bones which have been 
washed out on the bauk of the ri ver and elicited the atten­
tion of nayigators from the earlie t settlement of the c untry 
to the pres nt time. 

Dr. G. ~if. LeyeUe visited th'e "Bone Bank" la t N 0-

vembel' an I made the map which accompanies this report. 
(See fronti piece). It i , ituated in ,a bend on the left bank 
of the river, and the ground i about ten feet above high 
water mark, being the only land for many miles along thi~ 

,part of the ri Yet' that i not ubmel~ged in seasons of high 
water. The bank lope gradually back from the river to a 
laugh. Thi slough now seldom contains water, but no 

doubt, at on time, it was an arm of the Wabash river, which 
£lowen around the "Bone Bank" and afforded protection 
to the i ,land home of the :Mound builders. It will be seen, 
by reference to the map, that the VV' abash has been changing 
its bed for many year, leaving a bl'oad extent of newly 
made land on the right ~hore and gradually making inroad 
on thc left shol'e by cutting away the "Bone Bank." The 
stage of growth of laud on the right bank of the river are 
well defined by the cotton wood trees which increa e in lze 
as you go back from the river. 

Unless there is a change in the current .of the ri vel', all 
trace of the" Bone Bank" will be obliterated. Already, 
within the memory of the white inhabitants) the bank has 
been removed to a width of several hundred yards. As the 
bank is cut by th,e current of the river it loses its support, 
and when the water . inks it tumbles over, carrying with it 
the bones of the Mound builders and the cherished article 
buried with them. No locality in the country furnishes a 
greater nnmber and variety of reli s than thi. It has 
proved e peoially rich in pottery of quaint de ign and 
skillful workman hip. I have a number of jugs and pot 
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and a cup found at the "Bone Bank," all of which will be 
figured in a future report. Thi. chara ter of ware ha . been 
very abundant and i till found in such quantities that we 
are led t conclud that its manufacture formed a leading 
industr) of the inhabitants of the "Bone Rank." 

I have already, on page 119 of thi· report, called 
attention to th compo ition of the pottery found at 
the "Bone Bank," and put forth the opinion, based 
upon the result of it-' aualy is, that it i· imply an 
artificial stone made from a mixture of river mud 
and pulverized fre h "ater shells. In tead of of ten­
ing in water, a they would if made of clay alone, the 
hell. give to the compositioll hydrauli properties, and 

vessels made of it harden on exposure to air and moisture .. 
When filled with water and III at, pot made of' this material 
could be placed 0\" r the fir and heated without fear of 
breaking them. Tho e ancient artizan must have been. 
awar of the adnllltage derivcd from a thin body to resist 
breakage from expan ion and ontraction from th heat of the 
fire. I hay a beautiful ve sel, from the' Bone Bank," made 
of artifi ial ton , whi h ha (lar, and j otherwi e formed," 
] ike an old fa hioned ca t iron dinn r pot. It is five inche 
a 1'08 the montII and ~e\'en inch in diameter at the bulge, 
fiy inch s de p and only one-eighth of an inch thick. The 
bottom i · mok J black, which goe to ho\ that it wa., 

II pellJed ( v l' the tire for cooking purpo e ·. 

Til following memoranda were made by Dr. L evette 
at the time of hi vi. ·it: 

( The (Bonc Bank' form ' the ea t bUllk of he Wabal3h 
riY l' for fifteen hundrcd feet, i one hundred and eighty 
fe t wid at the widest point neal' the south end, an I thirty­
fi yc fe t above the water at the highe t point; * it is . itu­
ated in e tion 7 an I 18, town 8 south, range 14 west, 

··"At th time of my \ i,.;it, l·,)th of :Noyembel', ] 873, the river 
wa \'ery 1 w. 

9 
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in Po ey county, Indiana; two and a half miles due north 
of the confluence of the "r abash with the Ohio river, and 
ten miles by the tortuous current of the first named 
stream." 

"Within the memory of the early settlers the 'Bank' 
was two or three times its present width; but the current of 
the river, during each freshet, impinges violently on the 
exposed front, and will, in time, carry the last vestige of it 
into the river." 

"Though no mounds are now visible on the top of the 
'Bank,' the old settler._ distinctly remember some small 
hillock, or tumuli, on the southern and higher end; 
whether these were mounds of sQPulture, sacrifice, or obsen-· 
ation, can not now be determined. The whole surface is 
strewn with countle s fragments of pottery, broken during 
the process of manufacture, or hy ubseqnent use. There 

a dwelling house on the south end, the re idence of 
Joseph Reeves, Esq., the owner of a tract of land of which 
the' Bank' is a part. He informed me that almost every 
po t-hole, or other slight excavation made, xposed human 
bones and pottery." 

"Formerly the 'Bank wa ' sparsely covered with 
gigantic forest tree", larger than thos in the adjoining 
forest; but never, within the memory of "hite m ll, .0 

densely overed with trees as the adjacent lower lands." 
"The opinion held by some archreologists, that the 

'Bone Bank' i a true mouud, constructed of earth taken 
from the slough on the east ide of it, can not be sustained 
in the face of the fact that the strata of coarse and fine sand 
and gravel ob various shades of color, may be distinctly 
traced from the water' edge to within two feet of the top 
of thp. 'Bank' at it highest point, and for the whole 
length of it up and down th{' river." 
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:::::::::::::::::::::I ... ~: 1.00 23.60 36.00 6.50 5.00 25.50 3.20 .20 ~ Posey. ... .... P otttory, from "Done Bank. " ..................... ......... ......... 
~ 
~ 
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ANALYSES OF LIMES TONE AND HYDRAULIC CEMENT ROCKS. ~ 
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1.00 I 
Q 

\\"·· .. ,', ·· ·············1 
Davis F iU' D1 , Il ea l' ~omors(' t. .... ...... .... ................ ............... :JU.60 lti.i2 :!5.(jO 12.713 10.887 2.48 tz:j 

2 .00 I 0 
Wabll8h ............... H olm Cr. ) II Cl\\' " 'abus h ..... . .......... .. ........ . .... .. ................ .. 34.20 18.76 ~8.00 a.1l7 12.68 1 1.242 t-' 

Wahash ...... ......... Chllp(' 1I 0. Gr ., Ilcal' ... 1\CroK ........ ............... ..... ... . ... .... .... .. .. l. 80 35.6(1 17.86 :!6.00 2.4:10 12.180 4 .140 8 -;llIrke .. ..... ...... .... B ench's Mill , U l al'k~\'il l l' ........ ................... ........ . .. .. ....... 0 .50 19.60 Ii.57 37.00 2.631 20 862 4.634 
a 
:> 

Cl1\l'kc ............. .... W. 1,'. Beach & Co., ~'\llIs of th !' Oh iv. lIlidd I ...... .... ....... . L.' I 14.00 10.80 :18.00 4.708 2!l.885 1.657 
t-' 

)Iarkt· ..... ... . .. .... .. W . F . Bcac h &. UtI ., )t'alls of thl' Ohio, botto m ...... .. ... .... 1.;;U 1i).4U 10 .60 37.00 2.:J32 23 .540 .828 
~ 
tz:j 

Clarke .. ..... ..... ..... W. F. B each &. Co., j;'all ~ of the Oh io, top .. .... .. .. .... ....... 0.50 15 .50 a.50 5:1.@0 11.3" 8 14.87:3 .48 
I-d .......... 0 

CI\S8 ......... ............ NOI\!' Loga ndlJor L, (' imcstolll' .... .... .. ....... .... ......... ............. n.80 2.20 1.50 5.30 79.60 l.200 \). 40U ............ ......... ~ 
Miami ... · ............ \\'alls !'k 's Mill , II cur P oru , I .i nu·sto ll lJ . ..... ....... ................. 1.20 ti .40 14.343 45.00 2:1.610 7.790 ........... . 1.657 
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