































































































































































































































































































































































































150 GEOLOGICAL REPORT,

contain ashes and the remains of human skeletons, with copper and carved -
stone trinkets, pottery, etc. In the latter respect they do not differ from
the conical, square and truncated mounds of other localities.

The romance which has been thrown around the so-called Teocalls, or-
temple-mounds of Mexico, by the Spanish historians of the copquest, and
g0 inconsiderately adopted by American archmologists, vanishes when put:
to the crucial test by accurate observations.

Torquamana, who examined the celebrated Mexican temple-mound of
Cholula, says: “It still remains without any steps by which to ascend, or
any facing of stone. It appears now like a mound covered with grass and
shrubs, and possibly it was never anything more.”

Mr. Robert A, Wilson also visited this mound before writing his histdry"
of the “Conquest of Mexico,” and corroborates the statement of Torqua--
mana, and he is further satisfied, from the general appearance, that it is
of common origin with similar mounds scattered through the country.

Associated with the mounds we have earth wall and stone wall enclos-
ures—some are perfect circles, some square, some ovoid, and still a larger
number that are anomalous in design. The hight of the walls vary frem
a foot or two to ten feet or more. Most generally they are accompanied
by a fosse, or ditch, which is placed on the inside, rarely on the ontside of:
the wall. In area these works include from a few square feet to upwards
of one hundred acres. Like the mounds, they are built on river terraces-
or high table-lands, bordering streams. N

The uses for which they were ﬂeéigned by the builders are, in moat.
cases, to say the least, beyond the discernment of careful students of
antiquities; and opinions on the subject are almost as numerous as the
observers themselves, Where the walls are built around the brow of a-
high point of land with a level area on top, and is not commanded by
the surrounding high-lands, as the “stone fort” at the mouth of Fourteen--
mile creek, in Clark county, figured and described in the Indiana Geologi-
cal Report, 1873, we may reasonably infer that the wall was built as a
means of security against intruders upon their privacy or ss a defence
agninst warlike foes. The small circular enclosures are generally looked
upon ns being subservient to some religious ceremonies, I should rather
say, superstitious weight, in commemoration of human prowess.

One of the most eminent of American archaxologists—Dr. Lewis C,
Morgan, of Rochester, N. Y.—in the July number of the North American-
Review, 1876, entertains the opinion, in an ably written article, that the
earth wails served as the foundation upon which to construct dwellings.
The article is accompanied by figures to show the manner of house that:
might be adapted to the walls, and the facility with which it could be buils .
by inclining poles of wood against the sides and securing them.atithe top..
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The howse is divided into a number of rooms to suit their communal -
eustoms. These rooms are occupied by separate families. A place for
the fire is arranged at intervals in a hall which runs the entire length, so
s to accomméodate the necessities of four compartments. In answer to
this very plausibie theory of my learned friend—Dr, Morgan—I wish to
say that if his views are correct we should be able to find at intervals om
the embankments, ashes and charcoal and other refuse kitchen matter,
but, so far as I know, this has never been done.*®

What is now demanded of the archseologist is a more careful study of
these mounds and enclosures; maps should be made of the grounds, and
sections given which aceurately delineate the order of arrangement of the
internal structure of the works, and a careful record given of the position
occupied by the relics which they may contain. We should by all means
discourage, and turn a deaf ear to the relation of ingeneous traditions
gleaned from unworthy sources, or wormed from the abongmes by leading
questlons, and concladed in too many cases by affixing imaginary answera.
I repeat that the problem of the condition of pre-historic man can alone
be satisfactorily solved by a study of his remains and the works he has
left behind him, -

With regard to the cranial differences in the races of men, I wish to call
your attention to a paper read by Dr. T. O. Summers, Jr., at the late
meeting of the A. A. A. of Sci, in Nashville, wherein he pointed out
that there is a constant relation existing between the length of the spheno-
parietal suture and the capacity of the brain case, determining the
brachyeephalic or the dolichocephalic character of the skull. Dr. Sum-
mers has had the rare opportunity of examining the large collections of
skulls.in the various cities of Europe, and has also a large collection of
his own, and by the aid of this important discovery unhesitatingly declares
that he could at once separate from one another the skulls of white men
megroes and mulattioes.

The ethnologist has long felt the want of more certain rules for the
elagsification of crania than that afforded by a mere measurement of
capacity, dolichocephalic and brachycephalic, and I believe that this dis-
oovery of Dr. Bummers will, if not infallible, prove to be at least of very
great assistance in accomplishing so desirable an object, since it is by s

*8ince writing the above I have had an opportunity to visit 2 Pima Indian village im
Arigona, The houses are usually made of bows stuck into the earth and the tops are
bent over and tied, giving the dwelling the shape of a bird cage. A wall of earth, one to
two feet high, 18 thrown up around the base on the outside. I saw many of these earth
rings where the brush had been taken away, and they have exactly the appearance of
-the sall circular enclosures seen in this and adjoining States, but there was no ditch o v
the fnside. They were simply thrown up to keep out the wind and water.
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study of the oateology of man that we must look for a true classification
and a solution of -his capabilities. ' '

Archmologists are now fully aware that the neolitic implements and

pottery of the mounds are in no way distinguishable from those made by
the aborigines from pre-columbian to the present timne, and as a means of
elassification they must totally fail. My distinguished friend, Dr. Lewis -
H. Morgan, in his recent and very able work called “Ancient America,®
has given a division and classification of ethnical periods that indicates a
thorough acquaintance with the subject, and his book should be in the
" hands of every student of ethnology., No man in America has done mors
than Dr. Morgan to systematize and make known the true status of the
aborigines, and 1 take pleasure in thus publicly acknowledging my obli-
gations to him for se valuable a contribution to our knowledge.

In conclusion, I desire to call your attention to the care which must be
exercised in reaching conclusions on the examination of objects which

_eome under the notice of collectors.

George Rapp, who was at the head of a community of Germans known
a8 “Harmonists,” that came to this State in 1815, and settled on the
‘Wabash river, in Posey county, where they built the town of New Har-
’mony, found at St. Louis a Iarge stone slab, eight feet long, five feet wide
and eight inches thick, upon which is seen the images of two human feet;
in front of these images is an irregulnrl)\' rounded mark; the feet have
the appearance of being the impress made on mud, and the scroll as have
ing been made with a atick in the hands of the owner, and the mud se
impressed subsequently hardened into stone.

This foot-print slab was held in high esteeny by Rapp, and he played
wpon the superstitions of his followers by stating that they were left by
the angel Gabriel, who alighted on the earth to warn the people of the
near destruction of the world. It must be remembcred that the Rappites
or Harmonists were Second Adventiata.

Behooleraft, in his journey down the Wabash, in 1821, stopped at New
Harmony, and gives an account of this foot-print slab, accompanied
with accurate drawings. In this account he expresses the opinion thay
the impressions were those made by an Indian who stepped out of his
eanoe on a mud beach and made the mark in front of the tracks with a
stick and then stepped back into his canoe; subsequently the mud hard-
ened into stone, which preserved the fossil imprints.

, Mantell, one of the ablest.and most fascinating writers on geology, saw
this acconnt of 'the foot-print slab, and transferred it to his “ Wonders of
Geology,” Vol. 1, p. 75, American edition from third London editien, ia
the following langua.ge
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* Impressions of Human Feet in Sandstons.—In connection with the occur-
‘renoe of human bones in limestone, I will here notice a discovery of the
‘highest interest, but which has nut as yet excited among ecientific observers
the attention which its importance demands. I allude to the fact an-
nounced in the American Journal of Science, Vol. V., 1822, of impressions
-of human feet in sandstone, discovered many years ago in a quarry at St
Louis, on the western bank of the Missiasippi river. The above figure is
‘an exact copy of the original drawing, and exhibits the impressions of the
soles of two correrponding human feet placed at a short distance from
-each other, as of an individual standing upright in an easy position.
"The prints are described as presenting a perfect impress of the feet and
toes, exhibiting the form of thé muscles and the flexures of the skin, as if
-an accurate cast had been taken in a soft substance. They were at firsé
:gupposed to have been cut in the stone by the native Indians, but 2 little
refiection sufficed to show that they were beyond the efforts of these rude -
+ghildren of nature; sinoe they evinced a skill which even my distinguished
friend, 8ir Francis Chantry, could not have surpassed. No doubt exists
‘in my mind that they are the actual prints of human feet in soft sand, -
which was quickly converted into solid rock by the infiltration of calcar-
-eous matter in the manner aiready described. The length of each foot is
104 inches, the spread of the toes 4 inches, indicating the usual stature;
and the nature of the impression shows that the feet were unconfined by
shoes or sandals. This phenomenon, unique of its kind, is fraught with
#0 much importance that I have requested Prof, Silliman to ascertain the
mature of the sandstone and the period of its formation.”

My honored preceptor, the late David Dale Owen, soon expoeed the
fallacy of the hasty conclusions reached by Schooleraft, and pointed te
the fact that the slab was a limestone belonging to the paleozoic age, and
was studded with brachiopod shells, characteristic of the sub-carboniferous
speriod, and the tracks, however perfect in form, were carved into the solid
rook by human hands. The most zealous advocate of man’s antiquity
would hardly dream of tracing him back to palmozoic times, Subse-
-quently Dr. Owen collected a large number of stones containing carved
human feet, and from a careful study of the subject came to the conclu-
sion that in most cases they were carved in stone, so situated, as to com-
memorate the highest water-mark of the streams, or te note some other
memorable event,

T mention these facts to show how easy it is for one to be led astray,
‘when every possible phase of the subject is not carefully studied. Let v,
therefore, attend strictly to detailing facts of obeervation, and they are
:gare to lead to a correct solution of all problems within the compass of
tbe human mind.
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PORCELAIN, TILE AND POTTERS’ CLAYS.

-With a view to promote the pottery industry, and point
to the value of the clays in Indiana for manufacturing
porcelain, iron-stone china and encaustic tile, I have had
analyses made of a large number of clays found in different
parts of the State, as well as of some of the most noted clays
of other States, for comparison. The large deposit of white
porcelain clay found in Lawrence county has already been
alluded to in my previous reports, but from its vast import-
ance it will not be inappropriate to make further mention of
it here. This large bed of white clay, to which I have given
the name of Indianaite (Indiana stone), has heen sold to the
Pennsylvania Salt Company of Philadelphia, and is being
extensively used by them for the manufacture of sulphate of
alumina. It is readily soluble in dilute sulphuric acid, and
the absence of iron and other foreign substances renders it
of the greatest value for this branch of manufacture, and.
alum made from it has no equal in the market. It is called
Indianaite because it differs from kaolin in the manner of”
its origin and in the amount of water which it contains. In
the latter respect it is closely allied to halloysite, but differs
from that in .its physical characteristics. Associated with
Indianaite (not Indianite, since that name ds derived from.
Indian, not Indiana, and is pre-occupied,) we have typical
specimens of halloysite and allophane. /

The bed is four to ten feet thick and, where mined, has
been pretty well proved to cover forty-two acres of ground.
For the manufacture of fine grades of porcelain and granite-
ware it surpasses all other clays for purity of color and
homogeneous texture. It is p/rincipally’ sold to the potters:
of Cincinnati, Tempest, Brockman & Co., being the largest
customers, and the excellent quality of ware which they
turn out is largely due to the use of Indianaite. East Liv~

-
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erpool, Ohio, potters also use a considerable quantity of
this elay, and some goes to the potters of Trenton, New -
-Jersey.

I have received and answered letters from a great many -
persons who make inquiries about the clay with a view to-
starting potteries in this State. They all admit the advan-
tage of a closer proximity to the clay and coal, but the
general depression in all kinds of business, and a want of
sufficient capital, has prevented the consummation of these
enterprises. Not so, however, with the manufacture of
encaustic tile. After proving the existence of a great many-
beds of excellent clay suitable for the business, Mr. Hall
succeeded in inducing Messrs. Douglass, Liyon and Harrison
to join him in putting up a factory in the latter part of
1877. The manufacture proved to be a splendid success.
Clays giving a variety of natural colors were obtained at a
very low price, and just suited to the purpose. They are:
now turning out floor and mural tile that are in every
respect equal to the best foreign tile. They have already
~ had to increase the capacity of their factory to meet the-
growing demand for encaustic tile floors.

The following analyses indicate the composition of the
porcelain, encaustic tile, and common potters’ clays:

Indianaite, white porcelain clay, Lawrence county, section
21, township 3, range "2, amorphous, cuts smooth without
grit, greenish white color, fades on long exposure to the
light, powder white, unctious feel.

Specific gravity, 2.31; hardness, 2 to 2.5.*

Per Cent.
‘Water, dried in hot air oven for six hours, at 212° F........ 9.50
Water, combined.......cc.cvourrveee siieirnrs cevnenees vervennes severanes
Bilicie acid............

Alumina coiiiiineinnaene
Lime and magnesia,
ATKRALICH.cc.eees treeresreiesveresssennnt rrnrs rsres seesesnae sasees sanseseee

®For further information on this mineral see Indiana Geological Re-
perts, 1874 and 1875, .
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Henry Pemberten, of Philadelphia, found a trace of cobali
in a sample of Indianaite.

Alophaune, from same locality, emerald color, amorphous,
-erumbles to powder after being exposed to the atmosphers
-of a dry room, powder white: ~ ‘

Per Cent.

Hygroacopic water ... ovees veeresseererss eoe saaene ceses ernensrrrens 26.50
Combined WALer....ueee. veveveens cervrress soererses bessasecs sossre susvos 14.50
SIlICIC ACIA ceviverrn cerers certte sersurass sovsns srorge rssson sraass ssesaeses 16.71
ATUIRING ceriirene creies cereenans reotensevson sroses sens o amsasnae vernerenes 42,74
Carbonate of magnesia...... vceercenss eosshrersene vensen sansn saare 0.59
99.54

Kaolin, Woodbridge, New Jersey, analysis by Henry
Pemberton, Jr.:

No.1, - No.2
Loss by ignition....... 14.90 14,80
Silica..ccieenn cnrrenne .. 44,10 44.70

Aluming waeeveee s e 39.36 38.77
Ferric oxide..... ..... . 104 1.08
Nickel and cobalt..... trace.  trace,

99.40 90.35

Magnesia and alkalies undetermined.

South Carolina Kaolin, by same analyst:

No. 1. No.2,
Lo38 by Ignition m.iceesneee vorssones sonone tesessvenens 14.65 14.22
i e 44,10 44.60
.r. 40.00 41.00
0.64 0.00
0.08 0.13

99.47 99.93

Mr. Pemberton made analyses of two samples of In-
dianaite. No. 1, soft white variety; No. 2, hard whita
variety : ‘

No.1, No.2
Loss by xgmtmn renereteense oo Vesases enuse saserssnesas 2290 . 23.60
Biliea.... e 39.35 38.90
Alumma e 36.35 + 87.40 .

0.40 undt. : -

Lime..c..veere
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Dr. Robert Peter, of Lexington, Ky, Cheinist‘of the-
Geological Survey of that State, found, in a sample of In--
dianaite: . ‘
. Por Ceat.

eessasars sssses nssss assaen ssreesass sassnness 0-180

Boda ..conserererane sunrivnonens srserssns ene soves sssssesesnen sonans sasnnsnns 0204

Dr. Peter also found in the celebrated glase-pot clay of”
Gobel & Co., from Germany:*

. . Per Cent.
Potash ..cccerennievnanee vaeteseennss sesane sone o orsesnese seven P, 0.578
BOAM .cveaecerensrreranasnens reases setastane sorens netess srnbasuse sivess snvnen 0.113

Kaolin, from Wilmington, Delaware, from samples at the-
Centennial Exhibition:
) . } ) ~ Per Cent.
Moisture at 212° Fu....ccccoveee coeee sase seseenssansecones o eesersanenen 0.50
Lose by ignition.....cceeevinien e
Insoluble silicates
Alumina ............ eveoes vesaes srvene nvnns

ALRALiOBee icrersess vaeeeente vuenen seressnes sasasanre

101,10

Kaolin, from National Clay Company’s exhibit at Phila~-
delphia:
Per Cent.

Moisture at 212° F........ t testeenes senvunseeren srvans s aesvaserneraran 0.30

= ¢Lstter from Dr. Peter to the State Geologist.
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Kaolin, Chester county, Pennsylvama, from Centennial
Exhibition: 7

Per Cont.

Water at 212° Fuvreenins cvniincs v et sisnesnes sossneens 0.80
L0858 2t Ted heturreirrer veeverue senesevoress oo v seeeeenen sreand 10.70
BilICreirercvrenss ererers cenvenns s eerees sarens eesseing seresvens arnens 70.80
ATUINIDR ceeeerens cereerves saeres seeenauns snesas srnsie sessse snenss ssasseras 17.00
Ferric 0Xid€u.euere sarresns (o eeenes serene sasaesses seessenes sossorens aseres 0.40
ALKLECB eenrserere erenrs sarees sasosessncassreces sasesares suscesane snavse 0.66
g ©100.36

Kaolin, J. Leshe Skelton, Irwinton Depot, Nelson county,
' Virginia, Philadelphia Exhibition:
Per Cent.
Water at 212° F......cc. o0 e ereneann seees -1.00
Loss at red heat.....c........ veer s r eeevener caneenasnene 11.12

SiliCRueenress cecrnrans senees eeren 69.50
Alumina....... +19.10
Ferric oxide... none
ATKALIEB. cevves sarer veuees sectrenre srssantes sonsssnns soesre ronoss savsnanes 1.00

10172

Clays uséd for fire brick, coarse pottery and encaustic tile
‘manufacture. Under clay to coal seams, soft, plastic,
unctious feel, and more or less gritty when tested by the
teeth., Specimens sent from Parke county, by Professor
Barnabas Hobbs, marked “ fire clay,” light gray color:

. . Per Cent,
L088 by Fgnition... e.c coisrirer sreenss teus sreentese astes sseron sroses 410
BH1ECBur serranser ceserrone sosorosee cansesase sovasnsssase snasas sesese desensess 66.18
Alumina...... . cemeerneanens 21,15
Ferric oxide..coeee vorranainnnss eeesenn seeeesans ssnanears sestReses vasben 5.30

TAAT@ ceeeeres eorens sevessass seases srenssnss susers senase sranasars sranne ansbes 0.70
Magnesia .o svesns srsreonsesonae v essnnee
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Specimen from the same county, marked “slip clay,”
‘also sent by Professor Hobbs:

Per Cent.

Loss by Jgnition......c covveeercrrines 8.60
Bilica..coieerii cerrininininsinninsnenies 55.20
Alumina...... 14.40
Ferric oxide 0.40
Manganic oxide 1.80
B LU SRS erveens esevenne 6.12
Magnesia...ooecunnis ievninnt cennninne ine . 0.90
Bulphuric anhydride 0.34
10T . O PSRN - 052
97.28

This is a very remarkable clay, melts at a moderately
fow temperature, and is highly useful as a glaze for com-
mon stone pots. Potters from all parts of TIllinois and
Indiana use it, and so far they have not been able to find
any clay in the West that éan be substituted in its place.

Potters’ clay from Barnett’s land, near Reelsville, Put-
pam county ; color, grayish white; unctious to the feel and
remarkably plastic; it lies under a seam of coal and is four
feet thick. The following section shows the order of asso-
-ciated beds at the crop:

Black bituminous shale.....ccvevurcvree cnvenvnann, 11t. 6 in.

Cannel coal, good «.. 0ft.6in, to7in,
Caking coal, 800 . .cuuvirnvrenineinnnieenneniees e 0 ft. 9 in,
Rotten coal .......... esenen trietiene wessanues seuues caaran 0 it. 4 in, to 6 in.
Good coal......... . 0t 9in,

Potters’ clay ........ cervrns sarene seusaeen sosances 4 ft. 0 in.

A sample washed lost 12 per cent. of gray sand.
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Washed clay, after being air-dried in the room of the:
laboratory, was analyzed, and also unwashed specimens:

. ' Washed. Unwashed.
Loss by ignition.......... verver srnene sossasnes srsrressasss Gs80" 6.30
BliCucnrsorrereec srrees soravenes srrnes sxsune seorarszsenssnsase 00,56 61.20
ATIEDA e rraee vereen orrens veverssrees sessenssavenees. 2700 2543

TFOrric 0Xidenmserrerarsreessrorsssvorassssnvanees sassonens - 348 0.39
Sulpliuric anhydride.......cocevevneasinnerinnnns erare 0.27 0.30
Culcium carbonate............. rnen etaesaes servasansees 0.25 0.39
Potash........ veerrencnnos snenes ceeoreevensa onene sesans preeen 2.48 undt
Boda ..cocesvvvcinensineonnse vivereceeenenes 0.32 undt
Magneaa ....cereene csnorvaens vore undt’ 0.85

100.66 94.88

The silica contained 0.25 per cent. of baryta. This clay-
burns to a high cream color.

Dotters’ clay from Martz, Clay county, under clay to coal
seam, very light ash color, unctious to the touch, contains a
very small guantity of grit, is very plastic, and burns of a.
light eream color: '

‘

Alumina..e e
Ferric oxide......

Clcitim CAIDONRLE. . veent vererecerosn sosrerses suesassnn sosses sansneans 0.73
Sulphuric anhydride.. i e serseareees rtsestsis seeseane 0.74 . :
Alkalies and logs....oennenns ieeessueres sanaes ouves sesessenteas sannas 2.72

100.00

Ganister Rock, hard, compact, silicious clay, immediately
over block coal at Watson’s mine, Knightsville, Clay county..




CLAYS,. " 161

Tt .is used for fire-brick and for lining Bessemer converters,
being very refractory: e

) L Per Cent. k

Loss by ignition........... e iresiiaensesihs srersesas seanesbenes sevas 6.80
B0 cavverers crrnst sesasties srrertraie sane eees sane sraees evntaes 67.87 ,
Ferric oxide......... Veerrseenas neenas ceeen srsnvens 7.24
Manganic 0Xide....uveeuee covecn veneaenn s bnrereesvaenes sasas benses 1.95 .
AlUmina....oocviire cevrnesntis sosens st s e bersess serssges 12.70
Calcium Carbonate ...ueei sesiss ceerreen siseiserins svune senere sovens 1.45
Magnesia ... vrieee ivnnniniecn v i e e veann 0.85
Potash ......... SOOI % |
Boda wevsiiereeeren s oo s e b e b sasreaens 0.08
Sulphuric anhydride........... — e et seneseens e 0.29
Baryta....ooooiiniinnnane rene ttesse sieess seanen ranesn sicens sron e veresneee trace

99.40

Analysis of decomposed silica from Alex. McPike’s mine,
near St. Genevieve, Mo.; it is a fine powder and as Whlte

as flour, used in glazing porcelain:
: Per Cent.
Moisture....ccoves seeseernvunesennn « etes e eesen srntreuts tesees suaene 0.80

. 97.95
1.00

This is a very pure silica, and requires very little prepara-
tion for the potter’s use. The usnal form of flint has to be
calcined and ground at considerable expense to the manu-
facturer,

| No locality in our own State has yet been discovered

| where flint, suitable for potter’s use, can be had at a reason-

| able cost, Tempest, Brockman & Co., the large potters of

| Cincinnati, have used the St. Genevieve flint powder, and
pronounce it good. :

Feldspar is another minerdl used along with flint in
making the glaze for porcelain. The most available local-

ities for this mineral are in Alabama and New Hampshire, 4
[11—SraTs GEOL.] ‘
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Attention is called to' these minerals that potters may
know where to get the materials best suited for the manu-
facture of porcelain, terra cotta and encaustic- tile. -

~ WYANDOTTE CAVE.

'When on a visit to Wyandotte Cave, in Crawford county,
I collected a number of samples of earths, some of the
water from the sulphur spring,* and bat guano.

Analysis of red plastic clay, unctious to the touch, and
without grit, cuts very smooth:

. Per Cent.

YLoss at red heat y 11.70

- Silicic acid........... . 48.50
Ferric oxide .. ceens. 12.30

Manganic oxide

Alumina

Lime,..ccrvniervenns

Magnesia... )4

Carbonic anhydride.....cccs evenviisiiiens correnns conaaee R

Sulphuric anhydride......... . - . . 11

Phosphoric acid..c.eeerevenenn PR vens bensanrer ssaen eves revenenerae 0.44

Chloride of alkalies and loss 112
100.00

Magnesian earth, so-called, is more properly a combina-

__tion of gypsum and ferruginous clay. Analysis:
. o ) . Per Cent.
Loss at red heat......covoeeionmiioneniine s eveeans Cvesesssuanetsenens 2410
Ferric oxide ...oueeeeraes Cerseenen senseenen

Manganic 0Xide ...covveenerieniiiiiinnnns | trace)
Alumina . 3.90

. Magnesia .
Carbonic anhydride.....
" Sulphuric anhydride....
Phosphoric acid.......... .
Chloride of. alkalies and 1088, .ceevuen vuunnn vveeeenis corrianen v 0.25

* For the location of this spring see Map of Wyandotte Cave, accom-
panying Prof. Collett’s report of Crawford county, in this volume.
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Nitre earth. This is a red clay similar to that used for
the manufacture of saltpetre during the war of 1812. A
large amount of this earth was lixiviatéd during that period,
and owing to the high price of nitre the manufacture was
conducted with profit. It contains in 100 parts:

Per Cent.

Losg at red heat...ccoes covrvennn vrieer sinernns covssens cveres cueresie 16.50
IR c v evreeaearneeensvosernans raers . 2060
Ferric oxide 6.03
Manganic oxide... 0.75
Alumina ............ 20.40
Lime. .c.cu. ...... 8.06
Magnesia...... coovrres vennne ieiaes setusnans sereeves sessssens sssesnsnnses 4.58
Carbonic acid ...o..ovtceerreiis sieirines sresennes srsosenes seessnes soeane 10.38
Sulpharie acid....covvvevinerieecnnes ' «. 6.55
Phosphoric acid.. 243
Nitric acid...... y 3.50
Chloride of alkalies 0.32
100.00

The 3.5 per cent. of nitric acid would unite with 3.05 per
cent. of potash to form 6.55 per cent. of nitre, or 100
pounds of the earth would yield 6.55 pounds of nitre. The
large amount of phosphoric acid present is probably due to
the clay containing some decomposed animal bones.

Bat guano. In portions of both the old and new caves
there are large deposits of bat guano, but it is possible that
the expense of bringing it out through seme very narrow
and rugged passages will be too great to render it available
for fertilizing purposes. Composition:

Per Cent.
Loss at red heat...... - ; veveeveeres 44.10
Organic matter.......... reseeres sresasese anaen sauses seseesren
Ammonia ..o ceseannee e
BIMICR vevveves crivnrnss ravestans srnsesene cerans soesn
Alumina, covie veceisenee sisine cranes svese e

Ferric oxide
Lime. e venentvenes cretrrues serens peatsnaes senase seeas s rrst sanses aosrenane
Magnesia....cves covsesveseessainne it rreas enees ecens craees seesenan
Sulphurie acid ........ovees

Carbonic acid...... .cooeeres

Phosphoric acid
Chloride of alkalies and loss

o
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Tt will prove an admirable fertilizer, though not nearly so
good as Peruvian guano. '

Analysis of water from the so-called sulphur spring in
Wyandotte Cave. An imperial gallon contains 55.3 grains

of solid matter, composed of':
~ Per Cent.

Insoluble s1liCates.....cuu vereer correunes venses sennes umnasess meeranees 0.200
Ferrous 0XIde...ceeee vesriues vanees senvnn cerunsnen sesnns srense sesrannes
Calcium 0Xide iiieue vvniisvrreneineienionennennsnrnce sennersrnsnecnvans
Magnesitm 0Xide.....cccoviinsviieisiivnn svebeenes servnevesnne cenens
Sulphuric anhydride......c.coiiivin i e
Carbonic anhydride......cccoovescecennnnnnnns

Sodinm oXide..cuvserees cveaeseriersrnaer sererns

Potassium oxide....

Chlorine. . ..ceervees sersns sensians

Loss and undetermined........cces sevenennversen av oo svereensners D579
Total 80lid MALEET.reenes verevenns s eeeren eesereee e verree 55,300

This is a sulphate of magnesia water, and might be more
properly called an epsom spring.

The above substances are probably combined to form the
following salts: :

Per Cent.
Carbon dioxide, free......coeees tveves vereieens srnsnuens vnennnannene 5.6946
Silicic acid.eevere creeneveereee eeerrreeesens erseast sesinebanensesens 0.2000
Ferrons carbonate.......ccveveesvens e cerrre erenec eeeen sesses .. 02319
Calcium. carbonate....uur vrareeees sses wmsssnies ssinssoesen veenas 3.8899
Calcium sulphate...... coeeveieriisnivanae .. 64537
Magnesium sulphate (epsom salts)..... 29.4929
Potassium sulphate. .o iiennnseenenes .1.0366
Sodium sulphate (glauber salts) oceeeces crneries vensnniivnnens 2.2088
Sodium chloride (common salt) ..c.ccers vruene viuiisns sevanenns 0.5767
Loss and undetermined...cccco.veeentereces vueenenns saernnueeseraee " 5.5149
Total solid matter......ovvrrveveiraanens eraieses sreessseenn 56,3000

Medical properties, diuretic and tonic.
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THE COST OF MAKING BESSEMER IRON IN INDIANA.

While there is much ore in Indiana that will answer for
making irop, it is either lean or containing so much sulphur
and phosphorus that it is useless for good grades of metal
and Bessemer steel, or it is so situated with reference to fuel
that the cost of transporting one or the other will place its
value beyond what the present price of iron will justify. It
is uselesé, in my opinion, to base any calculation upon an
advance in the metal. If anything, iron will be lower
rather than higher within any reasonable space of time.

In looking, then, for a location where iron smelting can
be made profitable under the existing conditions of the’
market, and to meet the highest wants of the trade, the very
first thing to be taken into consideration is where to find-a
suitable fuel and existing railroad communication with the
surrounding world. '

There can be no question as to what kind of fuel is
required. It must be mineral coal. The days of charcoal
furnaces are numbered, and they will soon be of the things
that are read of in history. The fossil fuel, according to
quulity, must be in its natural condition, as anthracite, dry-
burning bituminous, or block coal, or coke made.by char-
ring bituminous coals. The coal must contain the smallest
possible quantity of sulphur, phosphorus and ash, since
these impurities will be imparted to the iron, and thereby
reduce its markei value. If bituminous coal is used raw,
or without being coked, then its physical properties must be
such as will cause it to coke and burn in the furnace with-
out melting and forming a cake, since the latter coals obstruct
the draft of the furnace and interfere with ready combustion.
The proper fuel having been found, the next point to be
settled is the location of an abundance of iron ore that is
rich in metal and poor in sulphur and phosphorus. In the
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west there is at present but two districts known where such
ores can be found that answer these requirements in the
fullest possible manner: the Lake Superior iron region and
the Iron Mountain, Missouri. At neither of these celebrated
districts can coal be had, and charcoal furnaces can no longer
be made to pay. The question of freight now settles the
point with regard to the fact that the ore must be trans-
ported to the fuel, since it will require twice as much eoal, -
by weight, as ore to produce a ton of metal.

There are, in my opinion, only three districts where coal
can be found that will enter into competition for the smelt- -
ing of these ores: Youngstown and Pittsburg, Pennsylvania,
and their vicinities and Clay county, Indiana. The two
former localities and their capabilities are well known, so
that it will not be necessary for me, at this time, to make
further mention of them, but will confine myself to bring-
ing more prominently before the public the facilities afforded
by Indiana for the production of Bessemer pig iron profit-
ably at the present low rates of iron and steel.

There are three seams of block coal in Clay county, and
' they are designated by the miners as upper, middle and
lower block coal seams. It is rarely that the three seams
can all be worked on the same property in this county. The
glacial drift covers the land to a depth varying from twenty
to sixty feet, and the lower seam of coal seldom lies more
than eighty feet below the surface, so that the upper coal is
often absent, and when present is seldom found with any
roof more than gravel and sand of the drift, which makes
it costly and difficult to mine. The middle and lower seams
are often present and worked on the same property from a
single shaft. - The three seams are respectively twenty and
forty feet apart, and each average from three feet to four
feet six inches in thickness. The Jower seam is considered
the best blast furnace coal, and even this is, at some locali-
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txes, unfit for, such use on account of the sulphur which, it
contains; while, at others it is as free from sulphur.as wood ;
charcoal. It contains from fifty-six to sixty per cent: of.
ﬁxed carbon, and only from one to two. and g half per cent.
of white ashes. This coal burng freely without caking, and
in grates; or furnaces never leaves any emders ~Charred in
ovens it makes a steel-grained, hard coke, resembling in
shape the raw block coal from which it.was made...

.I:desire to say here that many writers who have’ com-
pared the block.coal of Indiana with the coal of other dis-
tricts, have either selected specimens. from the grate and
steam coal, or have extracted from my reports the analyses
of coals that are not used or fitted for smelting iron. In-
deed, in. some instances men, eminent as geologists and.
chemists, have gelected from my tables of analyses as a,
typical specunen with which to compare coals they are writ-
ing up—coals that .ave not block coals at all, and it is so0
stated in the body of mmy report. I do not pretend to deny
that we have in Clay county caking coals and block coals
that are totally unsuited for smelting iron, and I want it
particularly understood.that I am now wrltmg of none but
the best, and of these we can find plenty in the State’ and
dlstrxct of which I am writing.

Since the blast furnaces were’ built in Clay county there
has been somethmg learned in regard to the best form of
furnace to ran with raw coal, and especially with regard to,
the necessary amount of blast and the best mode of heating
it, so that it will be safe to say that a furnace may now be
built that. will materially lessen the consumptxon of fuel
and ‘increase its monthly product S

We | proposé now to build a modern blast furnace in Clay
county; Indiana, which shall be moderate in dimensiqus and
supplied with- Whitwell’s hot-air ovens; and give from this
the cost of making the very best grade of pig iron, such
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as will be suited for Bessemer steel. Before commencing
its construction we will have to ponmder the place it is
possible to have— o

1. Suitable coal close at hand.

2. Abundant supply of water.

- 8. Railroad facilities to reach the ores and iron markets.

We will now suppose the furnace to be built sixty feet
high, eighteen feet wide at the boshes, and supplied with
three benches of Whitwell’s hot-air ovens. The cost will be
about $60,000. With regard to the cost of the property upon
which to place the furnace. I will take a coal lease which
I have in my mind, that comprises about 240 acres of good
block coal, and pay a royalty of ten cents per long ton of
2,240 pounds of sereened coal. The nut coal dées not have
to be paid for, and is a clear gain. The mine is opened by
shafl, seventy feet deep, and is supplied by every convenience
for hoisting and preparing the coal for market. This prop-
erty will cost as it stands, with lease to run ninety-nine
years, $6,000.

Cost of furnace......coeuer sreeans e terevsets saseestes seensriss ceesaesis
Cost of coal property '
_ Cost of coking ovens

In order to convey a better idea of the cost of running
the furbace it will be necessary to quote from the accounts
of the Brazil furnace, which went out of blast in the spring
of 1877. In thls farnace it ‘required to make a ton of
bessemer pig:

One and & half tons of Lake Supenor Tron ore, whlch

" costs At EACANADA ..iivivi vriciii sivieneeiis seasenees ssvnannes .- $7- 50
Freight to Michigan City, by lake.....cc.icesviu SRR 1
;,.i Freight from Michigan Clty to Brazil.i,.ieens cnese ORI U
""" 4,250 pounds of raw coal .. ' '
" 650 pounds of coke...........

1,200-pounds of limestone...:
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At the new furnace, built on the coal seam, we will get
the coal at a cost not to excded ninety cents per ton, includ-
ing royalty, delivered at the furnace. The account at this
furnace will then stand thus:

One and a half tons best Lake Supeiior OTCuvrnence cernnenaneer $7 50
Freight from mine to furnace ......cccc. coeene s eterasen susianess 2 05
4,250 pounds of FaW €oal..cc.coeniiscoiiint nmnisn st v 1901
650 Pounds Of COKe...cvivverrees verres e ssrese coenrssunns sonsenans 138
1,200 pounds of 1imestone........ coerisue snanrases onnesnes stionnns - 45
Labor (8bout) cocveeeveeicsinisie s vessevrannn rerecs sranse sraassene 125
Repairs and incidentals....... oo sieeniniannininnsnees wotniene 25
Cost of one ton of Bessemer Pig...ccccveres seeriessesunneran $14 74

The run will be about 1,600 tons per month, and the pig
will be worth $19 per ton, at the furnace, for consumption
in bessemer plants. In this calculation the consumption of
fuel is based upon the amount required in the Brazil fur-
nace, but with the Whitwell hot-air stoves it is reasonable
to suppose that the consumption of fuel will be reduced, as
well as the cost of labor, which is just as much every day
or month, whether the furnace makes twenty-five or fifty
tons of pigs per diem, and it must be admitted, at the
present low price of labor, that in our new furnace the cost,
per ton of iron, should not exceed $1.25 per ton of make.

With the advantages which Clay county unquestionably
possesses for the manufacture of Bessemer pig, the iren-
master can not doubt for a moment that the Bessemer plant
should be placed here and by the side of the blast furnace,
and the melted iron run direct from the furnace into the
converters, - This will secure an immense saving on the
cost of making steel rails.

“/There -are already furnaces. enough in the United States,
if all were in blast, and a material rise in iron would soon
put them .in, to..supply not only this. country, but leave
a large surplus for exportation. Europe is also overstocked
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with idle furnaces, ready to rush into blast with the first
symptom of an improved market for iron. Such a blowing
in, it is easy to foresee, would soon cause the market to tum-
ble. Consequently the day is close at hand when blast fur-
naces and Bessemer plants must be brought together and
located on the coal.

Coal can be mined as cheaply in Indiana as in any. other
coal field. The shafts are shallow and inexpensive ; ‘the roof
is good, and cheaply secured against danger of fzﬂlin’g, and
the mines are free from noxious gases. The coal itself is as
free as possible from deleterious impurities, rich in carbon,
and from physical structure and the peculiar arrangement of
its proximate constituents, is peculiarly adapted for fuel and
metallurgical purposes. The field is accessible from all
points by railroads, and lies in the very center of western
commercial prosperity and progress.' With such advantages
can any one doubt for a moment that Bessemer pig and
Bessemer. steel can not be made here at a less cost than in
plants, located where neither the coal nor ore are to be had,
without being brought from a distance. 1In thestruggle for
existence now going on, those alone can live that: have the
most favorable locations with regard to the cost of fuel and
ore, It is-the question of the survival of the fittest, and
those. who look for any materxal advance in the price of iron
will look in vain, - ~ '

Far better will it be to seek for furnace Iocatxons, Where
a ton of steel can be produced with profit under the most
depressed condition that. may arrive in the market. ~ After
a study of the western. coal field, extending over a period of
more than thirty years, I can point with-.confidenee to the
block coal field of Indiana.as the locality in which teo solve
the problem of the lowest cost of production.’ :Cheaper iron
may be made elsewhere, but it is of Besgemer pig and Besse-
mer steel 1 speak, and for which I commend: this field to the
attention of ironmasters.
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WAYNE COUNTY.

Wayne county was organized in 1810, and was named in

_honor of General Anthony Wayne. Previous to this time

there were only three counties in the then Territory of In-
diana, viz: Knox, Clark and Dearborn. Wayne county was
formed from a portion of the latter county. The first county
seat was called Salisbury; but this town was doomed soon
to be deprived of its honors as a law center, and so rapid
was its decay that not a vestige now remains to mark its

location,

The county seat was moved from Salisbury to Centre—
ville, so named from its geographical position in the county.
Tt remained there until moved to Richmond, in 1875, which
is the present seat of county business.

The early settlers of this county were mostly from North
Carolina and Virginia, and belonged to the society of Quak-
ers. They were mostly intelligent, sober and industrious peo-
ple, They took an active interest at an early day in the in-
ternal improvement system organized by the General Assem~
bly for the cheap transit of western produce to the -chief”
markets of the country. The Cumberland or National road,
designed by the General Government to connect Baltimore
with St. Louis, passes very nearly through the center of the
county from east to west. Though never completed beyond
the western border of Indlana, this road wds of lncalculable
value to the farming and manufaoturmg industries, and im-
portant towns grew up'at short intervals along its entire
course. The largest of these are the city of Richmond
(which contains a population "of 12 ,600), Centreville, Ger-
mantown, Cambridgé City and Dablin. ' The National road
was followed by the White Water Valley canal. ~ This great
improvement extended from Hagerstown, on the west branch
of White Water river, down the valley of that stream to Cin-
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cinnati, on the Ohio river, passing through Cambridge City
and Milton. The canal soon made Cambridge City a large
shipping point for produce, and it became the center of a
vast trade with the surrounding country. Another canal
was located from Richmond to Brookville, in Franklin
county. This work was partly completed, but never finished.
The White Water canal is no longer in use for the transpor-
tation of produce, having been completely superceded by the
White Water Valley railroad, which runs along its banks.
Locally the Canal furnishes an admirable water power, and
is still an important adjunct to the manufacturing interests
of this and the adjoining county of Fayette. In the latter
county, at Connersville, it furnishes the power for the large
works of Messrs. Roots, in which is manufactured the world-
renowned Roots’ blower. At Cambridge City and at Milton
the Canal is also utilized as a water-power for manufactures.

This county is now well supplied with railroads. The
Pan-Handle road, from Indianapolis to Pittsburg, follows
the course of the old National road, and passes through
Dublin, Cambridge City, Germantown, Centreville and
Richmond; the Fort Wayne & Richmond railroad, ranning
through Fountain City, in Garden township; the Chicago
division of the Pittsburg, Cincinnati & 8t. Louis railroad
passes from Richmond through Washington and Hagers-
town; Dayton & Richmond railroad; Richmond division of
the Cincinnati, Hamilton & Dayton railroad; Cambridge
City & Columbus railroad; Fort Wayne, Muncie & Cincin-
nati railroad runs through Cambridge City; White Water
Valley railroad runs from Cambridge City to Cincinnati,
Obio, following the line of the old Canal; there is also a
short line of road running from Hagerstown to Cambridge
City. In addition to.this very extensive system of rail-
roads there are innumerable gravel roads leading in and out
of all the principal towns and villages in the county, and,
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indeed, through almost every neighborhood, so that in respect
to internal improvements, that furnish egress and ingress for
travelers and commerce, no county in the State, except
Marion, can boast of greater facilities. '

_TOPOGRAPHY AND HYDROGRAPHY.

The characteristic topographical feature of the county is
that of an elevated campaign, or table-land, which gradually
slopes from the northern boundary of the county to the
southwest. The general elevation of the north part may be
stated at 1,200 feet above mean ocean tide in New York
harbor, and that of the southern part of the county at 900 -
feet. ' ' '

This plateau is cut through by innumerable rivulets and
larger streams that have their sources in the north part of
the county, and flow to the southwest, and finally fall into
the White Water river. The eroding effects of these streams.
are not so marked in the north, where they carry but a.
small volume of water, as we find in the south; there they
run through broad shallow valleys that are not cut below
the tough boulder clays of the drift, but in the south part
of the county the erosion has, in some places, been carried
. far down into the beds of the Hudson River group of rocks.

At the city of Richmond this phenomena is so marked that
we may, with propriety, speak of the eroded bed of White
Water river as a veritable canon. The banks here are com-
“posed of 100 to 110 feet of Hudson River rocks, that in
places form almost vertical mural shores to the stream. The
Pan-Handle railroad bridge spans this stream across a narrow
part of its canon. Along the principal water-courses there,
this plateau is interrupted by deep erosions, which terminate
very rapidly as you recede from the streams, and the country
opens into beautiful level tracts. A glance at the map will
show that this county is well supplied with streams of living
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water. The west branch of White Water river, with its
principal tributaries, Nettle fork, Martindale’s fork, Green’s
fork and Noland’s fork, spread out over at least two-thirds
of the county, and the balance is watered by White Water
river and its tributaries, Elkhorn creek, Short creek, East
fork, Middle fork, West fork, Lick creek, and numerous
smaller branches that bave only local names. The large
area of level lands, covered with a grand forest which
includes every variety of timber that grows in this latitude,
and the numerous streams of clear running water, must have
proved an attractive sight to the early emigrants, and the
rapid growth of the county in population and wealth, has
given proof that no part of the country afforded a’ truer
prospect for happy homes. :

GEOLOGY.

The oldest stratified rocks in this county belong to the
Hudson River group of Prof. James Hall. The name was
first applied to the rocks of the Lower Silurian age that
<rop on the Hudson river at New York. The name was
subsequently changed by Meek and Worthen to that of
Cincinnati group. I have already, on page 4, given my
reasons for retaining Hall’s name. This group of rocks has
-also been called the Nashville group by Prof. Safford in his
report on the geology of Tennessee. At Cincinnati and at
Nashville there are extensive crops of these rocks, and
hence the desire to apply to them local names. Now, if the
relative strata were found no where else we might tolerate
these new names, but it so happens that they exist in various
parts of the United States and cover large areas of its sur-
face, and to multiply names is simply adding confusion to
the nomenclature. The Hudson River beds are seen in the
southern part of the county, where they have been exposed
by the removal of the Niagara beds and the-surface drift.
The geological structure of the county will be better under-
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rr PLATE 3.
file and Section across Wayne County, along the Pan-Handle Railway from -Dublin
to Richmond, from thence east along the Turnpike. ~ !

o Top of Hill, 363 ft.

.. Cedar Spring.

..... East Fork—White Water.,
-suv-- State Line.

g

Creek.
.Hawkins, 220 ft.

Toll Gate.

...................... East Fork.

% ..... emesenaimimanrans Richmond, 260 ft.

White Water.
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Centreville, 220 ft.

Noland’s Fork.

...-..Jackson’s Hill.

Green’s Fork.
Harvey’s Station.

Germantown,
..Martindale’s Creek.

................ Capital Hill,
West Fork—White Water.
..~...Cambridge City, 180 ft.

Dublin, 275 ft.
County Line,

——
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stood by the following section, which shows the order of the
strata from the eastern boundary of the State to Dublin, on
the western boundary of the county. It is taken for con-
venience along the line of the Pan-Handle railroad, from
Dublin to Richmond, and from the latter place to the State
line along the turnpike road from Richmond to New Paris.
See Plate No. 3. ; e

From the State line to Richmond the direction is a little
south of east, and from Rﬁchmond to Dublin : the course is
nearly east and west. The levels are given above the city
of Indianapolis, which hag been taken as a base line. The
Union Depot track at theglatter city is, by the best author-
ities, computed to be 721 feet above mean ocean tide in New
York harbor, The horigontal scale of the section is four
miles to the inch, and the vertical scale 200 feet to the inch,
The highest point reached;‘? lies to the south of New Paris, in
the State of Ohio, and near the celebrated Cedar Springs.
The top of the hill is here, by barometer, 365 feet above the
level of Indianapolis, or 1,086 feet above the ocean. The
top is covered with a deposit of drift composed of large and
small boulders of crystalline and metamorphie racks, pebbles,
sand and clay, in all thirty feet thick or more. Under the
drift is twenty feet or more of Niagara limestone, which is
best seen at the quarries’ between Cedar Springs and New
Paris. The Niagara beds are here worked extensively for
flagging and for foundations to houses, bridge piers, ete.
Tt is a light-buff magnesian limestone in the upper part and
bluish colored in the bottom. The section seen at Leander
Marshall’s quarry showed the following order:

Ft.
D08 Lues ceteerene crerenvesusseores crennrste trannt sranes tieses shveseis sbeasssnenes 1
Buff magnesian limestone, flagging......c.ceveeviniivirnveninneen 7
Clay .. cosrneie svmsnnsue ventne sinsanseeens evovass reuese soanenanebes sevsnnsnaens 2
Magnesian limestone, 8-inch layers......cceee cevrneiveviinesinn s 2

Blue magnesian limestone of coarse crystalline structure...... 2
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The lower bed contains one layer about one foot thick.
The Niagara rocks are seen in the bank of the west fork
of White Water river at several places contiguous to the
State line, and are marked by characteristic fossils: Ortho-
ceras angulatum, O. columnare, O. crebescens, Hemiproniles
radiata, Pentamerus oblongus, Calymene blumenbachi, Favo-
sites miagarensis, Lichenalia concentrica, Orthis elegantula,
Platyostoma niagarensis and Dalmania verrucosus.

Going west, the Niagara beds are mostly covered with
drift, but there-is a very good exposure in a ravine where
it has been cut through by a small creek. The beds here
are more shaly than at New Paris, and are of but little use
for building purposes. The blue argillaceous soft shales of
the Hudson river beds are exposed in the bed of the creek,
and the Niagara above is about twenty feet thick. It con-
tains a few fossils: Meristina nitida, Rhynchonella tennes-
seensis, Orthoceras simulator, Platyostoma niagarensis, Penta-
merus oblongus, Favosites niagarensis, Streptelasma minima
and reticulated Bryoza.

As we approach Richmond the Niagara is absent, and was
probably removed by erosion, which must have taken place
on a large scale at this part of White Water valley. There
are then no other exposures of this formation along the line
of the section until we reach the valley of Martindale’s
creek at Germantown, and the valley of west branch of
‘White Water river at Cambridge City. The difference in
elevation of the Niagara at the State line and where it is
seen at Cambridge City is about sixty feet, and the disfance
is about twenty miles. * If the section, then, was in the line
of greatest dip, it would only be at the rate of three feet to
the mile. Indeed, I do not feel able to say in what direc-
tion will be found the greatest dip of the strata, for locally
the pitch is very slight, and you may find at any large expos-
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ure of the rocks in this county that.the dip is sometimes in
oné direction and sometimes in'another, as though the strata-
had been laid down on an uneven sea bottom. Jackson’s:
hill, on the divide between Noland’s fork and Green’s fork,
is 330 feet above the Union depot tracks at Indianapolis, or
1,051 feet above the ocean; and the hill at Cedar Springs, .

_at the eastern end of the section, is 1,086 feet. These num-
bers agree so closely that I am led to conclude that at one
period of the Glacial epoch the country between these two
points was almost a level plain, and the intervening gaps
have been eroded by the vast volume of water which flowed -
from the glaciers’ southern border as it gradually retreated -
to the north. There are great numbers of large erratic
boulders on the top of Cedar Spring hill, and on the divid--
ing ridge of which Jackson’s hill is a part. -

At the falls of Elkhorn creek, four miles nearly south of
Richmond and southwest of the Niagara crops, on the east
fork of White Water, there is a crop of buff-colored magne-
sian limestone overlying the Hudson River rocks, and form
the falls of that stream. It is from twenty to twenty-five feet
thick, and has been variously referred to the Clinton and
the Niagara. The upper part of this bed is unquestionably
Niagara, and, for my part, I have no hesitation in referring
the whole to that age, and it is also my opinion that no dis-
tinction can be drawn, either from lithological or‘palaeonto—
logical evidence that will justify the placing of the Upper
Silurian rocks of this State in any other than the Niagara
epoch

A vertical section of the rocks at this locahty shows the
following order:

Ft. In.
Drift, composed of large boulders, gravel, sand and clay... 80
Niagara, buff magnesian limestone.... cicooveniirisiens vvrnancls 25

Blue argillzceous shale.. ..ot vovverred sverrrar seecssccs sacssersy 3
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Blue limestone, Hudson River rocks, in seven

layers: _ : Ft. In
First  Jayer....cccce ceenrnne coivs rnneenntsnsese ssvienaes o vooene 0
Becond layer.. ... ceeeineneninnniiennn, eeeies sreesetes srasne sanens 0 8
Third - 1ayer...coicns seeeiins sresinnes stvsnsees sunsosnos sesssvanesns 06
Fourth Iayer...coovn i vinininie tinnicees sesvsseneeeeesanens 10
Fifth  1aYer...cccinee covrieniinvennns revenincs sane fevesenes veeanns .0 6
BIxth YT cciniccnniiiiciin sviiins seceiens sererens sesenssasane 0 8
Beventh Jayer......ccuiviieieiini cineenes Brsreeeene sveranase seeeerans 0 4

- Bed of Elkhorn creek. ’
S : 12 3

The upper part of the Niagara is grayish-colored magne-
sian limestone, very coarse-grained, andcontains a few fossils
of which I recognized: Halysites catenulata, Favosites niaga-
rensis, Chonophyllum niagarensis, Meristina nitida, reticu-
lated Bryozoans, fragments of Calymena blumenbachii, and
aumerous fragments of stems of Crinoids.

The lower part of this formation is a buff-colored, coarse-
grained magnesian rock, that containsTvery few fossils of
any kind. In the upper part I found a badly-weathered
specimen of Halysites catenulata. These magnesian beds
are hard weathering, and rest upon soft, shaly beds of
Lower Silurian, which are more easily eroded and'carried
away. At the Elkhorn mills they form a vertical wall
across the creek, over which the water falls some twenty to
twenty-five feet, and has cut away a portion of the underly- ,
ing Hudson River shales. These falls have in time been
cut back a half a mile or more, or from a point down the
. stream where the Niagara first makes an appearance. Where
‘this magnesian rock terminates lower down the stream it
maintains its full thickness, and there isjreason to believe
that the absence beyond that point tojthe westward is due
to glacial abraision. Plate No. 4 showsa horizontal sec-
tion from the falls on Elkhorn creek tojRichmond, Ind., a
distance of four miles. The Upper Silurian beds are here
245 feet above Indianapolis, or 966}feet above the ocean.
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PLATE 4. :
Bection from Richmond to Elkhorn Falls, Wayne County {Ind. Distance 4 miles.

White Water River.

...................... Githen House, Tackmnd.

'aﬁm 1= Ul ‘[YIUOZLXON .,

3097 007 == "UL T [BOJMBA

eemeeemnsneoemone Eldkhorn_ Falls.
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If we compare this elevation of the Niagara here with
the elevation’ of the same beds on the East fork of White
Water, and near the State line, and about six miles to the
northeast, it will be found that they agree so closely that it
affords no evidence of a dip in that direction. The eleva-
tion of the latter above the ocean is 961 feet—a difference of
only five feet. Then, again, it will be seen by the section
extending from Richmond to Middleboro, a distance of ten
miles, taken along the Middle fork of White Water and fol-
lowing the turnpike road (Plate No. 5), that the elevation
of the Niagara beds are 230_feet above Indianapolis, or 951
feet above the ocean. By this section the Niagara is thirty-
six feet lower at Middleboro than at the falls of Elkhorn,
“and thirty-one feet lower than the crop at Bast fork, which
lies about three miles to the south. From these sections it
would appear that there was a slight dip of the strata to the
northward. At Middleboro the Niagara has been exten-
sively quarried for burning into lime and for building pur-
poses. By the Hillsboro pike it is called seven miles from
Richmond to the quarries. Boyd & Cook’s quarry lies in
the valley of Muddy fork, and about one hundred yards
from the bank of the stream. The rock has been worked
down about four feet below the bed of the river, and at the
time of my visit the large basin which had been excavated
by removing the stone was filled with water from an over-
flow of the stream, so that I did not get to see the lower
beds in place. The section obtained shows:

Ft, In,

Buff decomposing rock, not uped........ccur vevevevennneseerievennns 1-6
Gray friable beds, lower part filled with Pentamerus ob-

1ODGUS . veererie tiransans venere ciciirene seesesans serastaes ssesee sesies 2 6

Gray and mottled schistose, thin bedded........ ccccevur vennnenen 4 0

- Lower layers, under water, containing chert, and called flint
L L S T B
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PLATE 5.

Section from Richmond to Middleboro, alongtheiMiddleiFork of White Water.2™
Distancej53¢"miles. . :

............. MiddleFork. ‘

-~ Toll"House.

M. Hall’s residence.

- School-house.

*J09F 00F = ‘U T :[WRJeA °OTIWE [ = YUl | :[e)mozLIOl

‘sijodeuspay 10daq uofup) Uy Yo, JO [9AFT -

--- Bridge over Middle Ferk. —

----Creek,

- -- Bridge over Middle Fork.

Goshen Meeting-house.
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The analysis of this stone shows it to contain:

N : - . o . Per Cent.
Water, expelled a§ 212°F. ocoie e i resen . 1.00
Silicic 2cid....ovus cvveerer vessrnnnrene e veeenn venenns jesenens seesenses . 138
Oxide of iron . . 140
Aloming...coreeens ceveenees ' 4.30
LIE . ceeere teereearnoes vrrnes seranssesone vasess cosorvusn ssnssvers sovnssnns 4510
MAgNESIB.cceeere corvrrins srrren arene st staeans sennes e vy Shratres 4.36
Carbonic acid ....... 40.15
Sulphuric acid 0.35
Loss and undetermined ..o v coveeries soviresoninonvnr eeeee 196
100.00

The gray-colored magnesian limestone is not very dissimi-
lar in its composition from the Niagara beds of Huntington
county, which are celebrated for the admirable quality of
caustic lime which they yield. ‘

Messrs. Boyd & Cook have erected by the side of their
quarry two perpetual lime kilns, and burn from ‘25,000 to

36,000 bushels of lime per annum. The color is white, and

it has a good reputation in the market. It is a slow-setting

‘lime, and masons may spread from six to nine brick at a

time before leaving.

Their lime is also used in the gas-works at Rlchmond as
a purifier to remove the carbonic acid and sulphuretted
hydrogen gas from the illuminating gas.

Boyd & Cook pay.$3.00 per cord for wood, and two cords
of wood are sufficient, in Page’s patent, kiln, to burn one
hundred bushels of lime, while in Schroder’s patent kiln,
according to their experience, two and a balf cords are
required.

The most abundant fossils in the Ni 1agara. at this locality
is a Brachiopod mollusc— Pentamerus. oblongus. 'These fos-
sils are so abundant that in some of the layers they lie packed

‘upon top of one another, and constitute almost the entire

substance of the stone, and have the same chemical compo-
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sition. This quarry has furnished a large number of ‘mag-
nificent slabs, filled with these fossils, to decorate and add
to the scientific value of all the cabinets in the country.

If we take a close view of the exposures made by the
quarrying of the stone over a large area of its surface, it
will be seen that by the road it dips 3° or 4° to the west, and
on the east side the dip is at one place to the south and at
another to the north, but at most only three or four degrees.
In fact, the quarrymen say there is no regular dip—the
slight pitch is sometimes in one direction and sometimes in
another. It will be observed on the section that there is a
crop of the Niagara at two places on the Middle fork,
between Middleboro and Richmond, at about the same level
a8 the quarries; at these localities there is a paucity of fos-

sils.  We have here the following succession :

. : Feet.
Drift, compoged of large boulders of metamorphic and crys-

talline rocks, lying upon the surface gravel and clay...... 20
Niagara beds: -
Buff colored, rough weathering magnesian limestone, contain-
ing Halysites catenulata, and Favosites niagarensis..... ......... 10
Hudson river:

Blue schistose limestone, with intercalated argillaceous shale,

- 'containfng Zygospira modesta, Bhynchonella capax, Orthis
occtdenialis and O, Bforatl......eee veevernievvrees cevroines sevsvenee 8

Bed of Middle fork. -

A little to the southeast of the above crop of the Niagara
we have at nearly the same elevation another crop of these
beds that give rise to the falls of the West fork of White
Water rivet. It is here, also, a buff magnesian limestone,
about ten feet thick, and forms a complete mural cliff across
the stream, over which the water falls a distance of ten feet
or more. The surface above the. falls is scratched and
grooved by glaciation. Some of these grooves are deep and
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long. Their direction, as.nearly as I could determine, is
south 40° west. The following section shows the order of
strata at this locnlity;, extending up to the mound in Mr.
Ratliff’s field:

Feet.
Burface 80il and €lay...... cooviiiie vienr ciniiiiiens cereais eetee eneaa 10
Drift, large boulders, gravel, sand and clay........cecccueveereenne 40
Niagara 1mestone.....cccireee vereevnes vorrssies sarese ceeees siores sonss 10

Argillaceous shale and bluish thin-bedded schistose limestone,
belonging to the Hudson River series, in the bed of stream. ?

The rock forming the falls is a bufi-colored magnesian
limestone, that contains in the upper part a number of fos-
sils; the most aburrdant are Rhynchonella.

There can be no doubt of this rock being the equivalent
of the strata that form the falls of Elkhorn creek, abont
eight miles to the south, with which it agrees also in its
color and general lithological features. Though in the latter
respect it differs from the beds at Middleboro and on the-
the East fork. The equivalency is clearly proved by tracing
the intervening crops.

To the south of Cambridge City about two miles, and on
Simon’s creek, the Niagara appears only a few inches thick,
and rests immediately upon thin layers of Hudson River
limestone. The position is shown on Plate No. 5. Along
the bottom of Simon’s creek, and on Mr. M. K. Meyer’s
land, section 33, township 14, range 12, the above rocks
are seen at the water’s edge, and have been quarried on a
small scale for lime and, for walling cellars, underpmmng
barns and dwelling houses,

The quarrying is cafried on in the bottoms along the
creek, by throwing off the superincumbent alluvial deposit,
some three or four feet thick, and then prying up the stone,
which is in quite thick layers, and has a rough, uneven sur-
face. The first freshet of the creek fills.up.these pits with
sediment and water, so that it becomes easier to make a new
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- opening-than: to clean out the-old, when the work of quarry-

ing is renewed, and a great meny abandoned pits are scat-
tered over the locality. As mo quarrying has been done
here for some time, the only opportunity afforded for the
examination of the stone was a small lot of partly refuse .~
stone, which still remained by the side of one of these pitsl,/”'
In times past this locality furnished caustic lime for the sﬁ,u'i:-
rounding country, but the quality is not good, and with the.
improved facilities for transportation, it has been entirely
replaced by a better article from a distance, and the manu-
facture abandoned. The Niagara layers are buff-colored,
coarse-grained, and contain a number of crinoid stems. The
Hudson River layers contain Orthis lynz, O. occidentalis and
Strophomena alternata.

On Mr. A. Baldwin’s farm, not far from this place, there
is a so-called “Shaky Hill.” The citizens of Cambridge
City were from time to time astounded by reports, which

- found their way into the newspapers, of the wonderful shakes.

that were convulsing this hill, and my friend Dr. E. 8.
Hoshour, of that city, sent for me to come down, and accom-
panied me to the spot to take a look at it. Mr. Baldwin
says that “Shaky Hill” was first settled by Willis Ragan,
over fifty-five years ago, and that he was repeatedly alarmed,
while living there, by the violent shaking of his house, when
all other portions of the country were undisturbed. Other
families, who subsequently lived in the house, testified also,
that the hill was known to shake, and at one time so vio-
lently as to throw the dishes from the table, and that the
shaking was accompanied by a rumbling noise. The spot is
not, strictly speaking, a hill, but is a portion of the table-
land that terminates abruptly on the bottom of Simon’s
creek, and is bordered on the sides by shallow washes that
give rise to ravines. The elevation above the bottom is
about sixty feet, and the whole mass is made up of glacial
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drift—gravel, clay, sand and small boulders. The drift is
underlaid by Niagara limestone,.which is seen in the bed of
‘Bimon’s creek, and just covered at low water.
Everything was quiet at the time of my visit, and I could
see no trace of any kind of disturbance in the heterogeneous
drift which everywhere forms the high land in this part of
the county, and is from sixty to 120 feet thick. = The
underlying stone is not seen immediately at the so-called
hill, consequently we have to judge its character by ‘what is
known at the quarries already alluded to above; this indi-
cates that it is a schistose and thin bedded rock near the
surface, and here, as elsewhere in the county, underlaid by
thin-bedded limestone, alternating with beds of argillaceous,
_shaly rocks, a character of strata that are yielding and too
much broken by vertical joints or fissures to lead us to
attribute to them the cause of any local disturbance that
would give rise to the phenomenon claimed to have been
witnessed at “Shaky Hill.” o .
Though I can see nothing here that would enable me to
refer such a phenomenon to geological or any other cause
than ef unconscious personal deception, it will not do to
lose sight of the fact that in certain localities disturbances
of the surface strata have been known to take place from
the cracking and bursting of the rocks. This may be due
to various causes, some of which may not be fully under-
stood. Colonel Totten, of the United States department of
engineers; made a series of experiments to determine the
rate of expansion of various kinds of rock for an increase of
one degree of temperature. From the data he furnished,
Sir Charles Lyell has calculated that a mass of sandstone a
mile thick, raised in a temperature 200° F. would have its
upper surface elevated ten feet.*

*Principles of Geology, Vol. 11, p. 237,
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Elevations or depressions of-the surface of rock beds due
to climatic changes would naturally be broaght about very
slowly, but where the beds are of an unyielding character,
or in very thick and persxstent layers, the strain may become
sufficient to finally crack and break the mass, accompamed
by a report and more or less shock.

Mr. W. H. Niles, of Cambridge, Mass., gave a very inter-
esting account of the uneasy condition of rocks in a quarry
at Munson, Mass., in a paper read before the American Asso-
ciation for the Advancement of Science, and published in
their proceedings of the Portland meeting, 1873, p. 156,
from which the following extract is taken:

The quarry embraces an area of five or six acres, upon the gentle slope
of a moderate-sized hill. The rock is gneiss, without any apparent planes
of stratification, but of schistose structure. Divisional planes cut across
the stratification and divide the rock into beds, which vary in thickneass.

from one inch and a half to five feet or more. These beds are extensive,

and are not broken by any other divisional planes. They conform to the
surface of the hill, being in some places horizontal, at others dip about
10°. 'When a strata of any considerable length is quarried, it is found to
expand in the direction of the strike, northerly and southerly. The ex-
pansion was found to be one and a half inches in 354 feet long. k

Another result of this rock expansion, he says, is the
formation of numerous cracks and fissures, attended some-
times by violent explosions. Mr. A. T. Wing informed
him that in the latter part of June, 1872, there was a
natural breakage which extended about two hundred and )
seventy-five feet, and was about seventy-five feet back of
" the working face. One end of the loosened mass remained .
solidly attached to the underlying rock, and by its expan-
sion about 10,000 tons of rock were moved.

These cracks or rents are more commonly formed slowly,
but sometimes suddenly, attended not only by the breaking,
“shattering, and even crushing of the solid rock, but by a
loud report and sometimes by the throwing of stones of




. WAYNE .COUNTY. K 189

considerable size for a short distance. On the morning of
the 18th of June, 1873, at about six o’clock, the engineer

was startled by an explosion, and looking toward the

quarry saw stones and other deb?is in the air, being thrown
to a cpnsiderable distance. Mr. Niles visited the spot on
the 20th, and found it looking much as though a small but
powerful earthquake had taken place. A bed five feet four
inches thick had been ruptured in two nearly parallel fis-
sures, each of which measured sixty-eight feet in length.
Besides these the rock was otherwise much broken, and in
places shattered and crumbled, and some of the liberated
stones were thrown southward, but none in any other direc-
tion. These fractures were from elghteen to twenty feet
from the working face.

I mention these phenomena for the purpose of showing
that we have well authenticated cases of uneasy beds of
rock, which may under certain conditions give rise to a
local shaking up of the surface.

There is another tradition connected w1th that relatmg to
“Shaky Hill,” and that js, on a spot near by, and also-on
Mr. Baldwin’s land, the surveyor’s compass will not point to
the magnetic pole. This being a question susceptible of
direct proof, I was enabled to show that my own compass
was in no wise disturbed at any place tested, but would
point out with unerring accuracy that the fence on a section
line was in a north and south course.

I will state in this connection that it is not an uncommon
thing for me to receive notice that in certain localities, on
land in different parts of the State, the surveyor’s compass

. will not work properly. When such localities have been

examined it invariably proved that the compass will work
as readily there as anywhere else. But it is not to be denied
that there are places on the earth’s surface where the mag-
netic needle is disturbed and drawn from the magnetic pole,
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such as in the presence of large bodies of magnetic iron ore.
But there is no possibility of finding this mineral in places
within the borders of Indiana. Small pieces have been .
picked up now and then ffom the glacial drift, but at no
time has it been found in sufficient quantity to effect the
needle of a compass unless they are purposely brought very
close together.

The needle of a surveyor’s compass may be disturbed by
the possible electrical state of the glass which covers it, and
this might Jead to the belief that the cause was to be looked
for in the earth.

. There is a general tendency in the minds of people, who
have not been schooled to observe, to deceive themselves and
indulge -in mysteries where none exist; such illusions are
readily dispelled when put to a crucial test.

By looking at the plates giving sections of the rocks in
different directions from Richmond, north, south, east and
west, it will be seen that there is but little difference in the
elevation of the Niagara beds at any of the crops, and if left

. to study the dip from them alone, we should be unable to

decide on its general direction; but carrying the investiga-
tion beyond the boundary of the county it is proved to be
in a west. or southwesterly direction. At Terre Haute the
Niagara was probably reached at the depth of 1,700 feet in
the artesian well bored for petroleum. The elevation of
the Niagara on Elkhorn creek is 965 feet above tide-water
in New York harbor. In the artesian well at Terre Haute
it. is 1,196 feet below tide-water, and 216 feet below the
crop on Elkhorn creek. "The lineal distance between the
two points is about 140 miles, and the dip is consequently,
in this direction, about fifieen and a half feet to the mile.
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" '¥.* " HUDION BIVER GROUP.

The rocks belongidg ‘to this group lie immediately under

_the Niagara, since we are not able to establish the presence

of the Clinton, which in regular sequence forms the inter-
vening strata.

The Hudson River group is well expressed in this county
on the three forks of White Water river near Richmond,
and from thence southward along the main stream and its
tributaries to Abington, in Abington township. Horizontal
sections were made from the latter place to Richmond, fol-
lowing the pikes on both sides of the river, a distance of
about eight and a half miles. - Plate No. 6 is taken on the
west side of the river and shows the position of the rocks
above the horizon of Indianapolis and the degradation which
has taken place along the streams.

Plate No. 7 is taken on the east side of White Water
river. This seetion, going south from Richmond, first
strikes the river below the cemetery, Elkhorn creek at its
mouth, and again reaches the bed of the river at Abington.
It will be observed that the Lower Silurian rocks have the
same thickness on the east side of the river at Abington as
at Richmond. Between the highest point traversed there
and the school-house, No. 4, the total elevation is about the
same, that is 240 feet above Indianapolis, or fifty feet higher
than Richmond. This difference is due to the removal of
sthe greater portion of the| drift at the latter place. The
following sections, taken along the river bank at Richmond,
exhibit the arrangement of the strata comprising the Hud-
son River group: |

Section near Starr’s gas-works: o

DL ovevve e s arensnes snsesinns ensissesinsin s R ¢
Buff shaly limestone .......occconviviiviniiinii e e

- Bed of river.
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PLATE 6.

Bection from Richmond to Abingian, Wayne county, Indiana, west of White Water
River. ’Dlsta’nce ’ﬁes.

83% m!
- - Richmond Depos.

Githen House. k

-ev-eme White Water River,

e Toll Gite. !

oo White Water River.

Elkhorn River.

oo rcsesememe= W hite Water River}
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PLATE 7.
Section irom Richmond to Abiugwr;. east of White Water River.. Distance 834 miles.
mehmndn ‘ : NERE IR P
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-

The buff shaly limestone of the above section contains an
abundance of Orthis lyna, 0. biforata, O. lynz, var. acutilirata,
Rhyncho'nella capa:c, Zygospira modesta, Strophomena attenu-
ata, Chonetes frondosus and Petraia corniculum. Under these
beds are bluish argillaceous shale and hard bands of stone,
here covered with the debris from above. ,

Only a few of the most common occurring fossils are here
given, as Mrs. Mary Haines, of Richmond, was kind enough
to supply me with a complete list of fossils found in the
Hudson River beds in this county, so far as they are known,
and are represented in her extensive cabinet. This list will
be given in full on page 201.

A little further down the river, and at Brmkmu'e 8 quarry,
the following section is seen, and commences smty-ﬁve feet
above the river:

. Ft.Im
Grayish buff, soft shale...ci.. cooiviier viinie irrnnesriane eernn enen 8 0
" Bluish gray, soft shale............... eirerere veevennaest sbrte erens 5§ 0
Top layer, QUALTY BONE cveees cvereivenres vorees srarsasnsres asane . 010
BlUE 8t0NC....... sreersriscrsentirenis soseeesvrens sonsvanas saeran soreerons 2 0
BAlEo vinue ternnnvermae e iee reees raens reaseses teesee souseraes sabarens 0 2
BlUe S10NE. 1eveurnns tvervriusins covncs voesenvusres soros trasre vasses nuses 0 8
Bhale.. cuereeres seerne cneres soonss snsssrens terassaes seenserione seseas sesess G 5
BEONC. arere cures ennes ertansns sesses sasron sbsees senase sasnenarsans sosane 0 4
SBB1Euucsuees cererssrs sorresseersnsenses vonnes sesuansns sevens sevnne sreaesnne 0 2.
BlOME et veen venens cracanvesennssrriesarenesurens socrsanes seasae susese sennen 07
COVEPEA vueirerner vrrnre vornnener renetn seusencoress svsoes saressocs sovasance 47 0
River. —_—
65 2

These beds all contain fossil shells—Strophomena alter-
nata, Rhynchonella capax and branching species of Ohatetes.
The top layers were especially full of fossils. The stone
from the quarry sells at seventy-five to eighty cents a perch.

At the mill-dam just below the city of Richmond, and on
the east side of the river, the banks rise abruptly to the
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table-land, leaving a fine exposure of rock that is highly
fossiliferous from top to bottom. The section exhibits:

1. Thin-bedded, buff-colored limestone, alternating
with argillaceous shale, buff and bluish

B0} 10 RO OIRIS ' | 17 3 S { X
2. Quarry rock 30 to 40 ft.

3. Bluish shaly beds........l vovvsnerveeninns Greeesres peeeas 10 ft.
\ 80 ft.

" No. 1 of the above section contains a great abundance of
Petraia corniculum, small branching Chetetes of various
species, Paleophycus simplex, Buthotrephis gracilis, Tetradium
Jfibratum, Orthis occidentalis, O. lynz, var. biforata and aocu-
tilirata, Rhynchonella capax, Strophomena alternata, Zygos-
pira modesta, Ambonichia radiata, Modwlopszs modiolaris,
Cyclonema biliz, ete.

No. 2 contains Rhynchonella capax, Strophomena alter-
nata, ete.

No. 3 shows a great abundance of Leptama sericea, and
the slopes are literally covered with the valves of these
shells and Streptorhynchus, at the water’s edge.

In the lower beds Mr. W. D. Schooley, who accompanied
me, had previously found a Calymene senaria, but they are
not common. Following down the stream to the crossing
of Elkhorn and Little Elkhorn, the same beds are found in
the cuts below the drift. Opposite the town of Abington
the country rises very rapidly from the stream to the table-
land, and we find the same succession of thin bedded lime-

stones and shale as at Richmond: .
‘eot.
Drift, composed of gravel, sand and clay, with a few large
-boulders here and there over the surface...c.cus veeserieesneone 40
Yellow, schistose limestone, with an abundance of fucoids,
Buthotrephis gracilis, B. -succulosus, Chetetes frondosus, C.
lycoperdon, Favistella stellata, Petraia corniculum, Orthis ocei-
dentalis, O. biforata, Rhynchonella capaz, Strophomena alter
nata, Zygospira modesta, Ambonichia radiata, C‘ydomma biliz,
Murchisonia Bellicinott.. ... veveeeess serine esserin serersvisens sevene
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Feet.
Bluieh shale and thin bands of limestone, containing a variety
of fossils, the most notable of which are Strepiorhynchus
planumbona, Leptena sericca, These species are in the
greatest abundance nesr the water’s edge, and literally
cover the entire surfaces of two distinct layers of stone.
This PArt f8 .eeveees cvreviees seseeess ssrsssens sittinnetvenaee susueracs 175

I consider Orthis lynz, O. laticosta, O. dentata and O.
acutilirata, the same as O. biforata. This shell has a wide
range of variation, being sometimes very gibbous, with
rounded hinge line on the sides; in others the hinge line is
prolonged into ears. It also varies in the number and
character of the longitudinal plates; in some, these are shal-
low and numerous, in others they are comparatively small
and thin. It is not an uncommon thing to find in the same
beds specimens of this Orthis with the hinge line extending
beyond the margin on one side, making an acute ear, while
it rounds ofl on the other side.

Prof. James Hall justly remarks in regard to this Orthis,
Paleontology of New York, p. 133: “This species, like
many of the brachiopoda, is influenced by local circum-
stances, and in its wide geographical distribution presents
varieties of forms or types peculiar to different localities
dependent apparently upon the condition of the ancient
ocean bed.” : o

The variations which they undergo may be considered as
due to the environments, and therefore their use to point
out a difference in geological time can not be relied upon.

Back of the town of Abington we have the same succes-
sion of strata, but the upper beds are covered by drift.

_ The same beds are also seen on the west side of the river,
on the banks of Lick creek, and may be traced from there
for two or three miles up the latter stream. In the deep
cut of all the streams that flow into Elkhorn creek the Hud-
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son River beds are well exposed, and the rocks are crowded
with fossils. It will be noticed also, by reference to the
‘maps, that there are no tributaries entering Elkhorn creek
from the north, A few hundred yards below the falls in
Elkhorn, this rock is quarried for building purposes. At
Mr. Provard’s quarry, which lies on the south side of the
creek, the stone is in good thickness—bluish-colored and
close-grained. The following section shows the succession
and thickness of the respective layers:

. Inches.
Friable Niagara stone........ccccevee consiiinnvininn vens creesrenetrennn 15
Two layers, 7 t0 8 inChes.......c coovrone. trscrnentsiirnecerennssisneannens 15
One layer ee srensrane srenne 10
L0110 £33 PPN 6
One layer cerrerereenaibene seeras ssaens 12
L0710 B3 O O USRORN 6
One 1ayer ..o cvauiieer ceveeirvosienvenees snnien ceassrreassensies bassnrans 8
One layer ....cocue vinnenen oe 4

Bed of creek

There is a slight covering of earth in places, and the
strata has a very gentle dip to the southeast. The stone
contains vast quantities of fossils, which are inséparable
from the metrix in some of the layers. The third stratum
from the bottom is considered the best stone.

Fifty feet below this quarry, on the creek, we have at
Clayton Brown’s quarry the following section:

Soil and clay, drift... coooeeitionieeirenn s vinnrene e 5 ft. 0 in.

Buff magnesian limestone, Niagara epoch........c.suuuee. 2 ft. 0 in,
Hudson River stone in layers:

One layer......cc ceneee oo errtreaeante sessernns sesen serees 0 ft. to 0 ft. 8 in.

................. - veheeenee 1 It to 1 ft. 3 in.
................................................ 0 ft. to 0 ft. 6 in.
.................... . ceorees sennesene O It to 1 ft. O in,

teeres betestaee sessunnst Pocss crnsssren O ft.to O ft. 6 in,
et seeras arusen sosse heeeretenernoresannns 0 ft. to 0 ft. 4 in.
1713 YN b eeeres sssennsen eana sennse 0 ft. to O ft. 8 in.
Bottom layer....... coceennsseeiines vene e vereretnaea 0 ft. to 2 ft. 0 in,
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. Johnson’s quarry has the same character of rock. The
quarrying here is conducted for home consumption; the
quality of the stone is fully equal to the best .stone found
anywhere in this formation. Rough stone sells at twenty-five
cents per cubic foot, or three dollars a perch on the ground.

The Hudson River rocks are also seen in considerable
force along the east, middle and west forks ot White Water
river, for short distances above their embouchure. On
‘these streams the bluish, argo-calcarious shale, which under-
lies the Niagara where the succession is seen in this county, -
is here from thirty to forty feet thick, and the layers at the
water’s edge are thickly studded with fragments of Asaphus
megistos, Acidaspis cincinnatiensis?, Ceraurus sp.?, Dalman-
ites sp.?, as well as other forms not sufficiently perfect to
~ enable me to make out thelr species.

It is noticeable in this county, as well as elsewhere in the
State, that the Hudson River beds of equivalent age do not
always present the same lithological and paleeontological
features. On the east fork, where the identical beds with
the above are exposed, I was not able to find a single frag-
ment of crustacea, and but very few fossils of any kind.
As observed by Mr. 8. A, Miller, of Cincinnati, who has
made a thorough detailed study of the Hudson River rocks,
“the variation in color from blue to brown is due to the
various stages of oxidation of the iron which they contain.”
Shales that are invariably blue when the face is exposed in
a mural bluff and fresh surfaces formed, through more or
less rapid erosion, are, under other circumstances, browned
by the oxidizing influence of the atmosphere. :

The following are among the best localities for collecting
Hudson River fossils: At Richmond, on the banks of
White Water and its branches, and on both banks of the
main stream to the southern limits of the county. From
the falls of Elkhorn to its mouth. The banks of this stream
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present a number of admirable exposures, where the fossil
contents of the rocks are weathered out and in an excellent

~ state of preservation. The same may be said of the banks
‘of Brush creek, near its mouth.

The close proximity of these admirable localities for col-
lecting fossils, to the.city of Richmond, has enlisted the
attention of a. number of its citizens, and no place of its
size in the West can boast of more students of paleontology
or exhibit a greater number of fine cabinets of fossils and
other objects of natural history. While I do not pretend
to give the names of all the collectors, I will mention those
who are particularly noted for efficiency and zeal, and when
I place the name of Mrs. Mary P. Haines at the head of the
list, it is not from an act of courtesy or gallantry, but on
account of real merit, Mrs. Hainesis an earnest workerin -
science, and her vast collection of fossils and scientific
researches has done much to advance our palmontological
kno‘wledge of the Silurian beds at Richmond. Mrs. Haines
has very kindly fornished, at my solicitation, a catalogue of -
fossils in her eollection that were collected at and in the
vicinity of Richmond. This listis given on page 201. At
the time of my visit her collection contained :

Fo88I18 . eeiiiies i s i e e s 1,628
Minerals....ceee ioeeeeenins sonsnenininires sevens seesaenne saene 1,016
Land and fresh water ghells ..........cccovreseueer e 760 species.
Marine shells and corals......coves ciiin vevivenns vorennnns 763 ¥
MUBLociiiieiiie renninienoie srnrraens sessne sassasnes soscsnes sasoas 296 «
HEPALICA e vieeruune vrrree reseseres srsrenses sosuns soesarantsesens 206 -
FHHCRB. covviatees covniesirris i snneis revens v sieee nenee 245
AlOA cerviinis ceieiiis cevein s seeis srera s ebiae sesssenne 200 «
Total..oveeyvieemnveiiersieenniivans sopenener sevsenvensansns 5,104

Mr. L. B. Case, the efficient secretary of the Indiana
Archzological Society, is a man of very marked scientific
attainments, and has a very large collection of fossils, min-
erals and archmological specimens. His excellent cabinet
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has furnished a number of specimens that have served to
extend our knowledge of the diversified forms of extinet
life. N

Dr. Barr is also a scholar and physician of note and
ability. In addition to the labors of an extensive practice,
the doctor has not been oblivious to the fascinations with
which nature allures her gifted sons to unravel her myste-
ries, and his well-filled cabinet of foasils attests his zeal in
the study of palmontology. Dr. Barr’s cabinet has also
served to enrich science with many new species.

J. F. Miller, superintendent of the Pan-Handle railroad,
has also made -a large collection of fossils, minerals and
archzological objects.

President Moore, of Earlham College, is a well-known
devotee of science and an eminent teacher. He has suc-
.ceeded in building up at Earlham College one of the most
efficient collections of natural history, for study, that is to
be found in the West. Prof. Moore made a trip to the Sand-
wich Islands some years ago, where he collected a great
variety of rocks and minerals, illustrating the character of
the remarkable volcanic action of Kilawa, a great many
kinds of corals and marine shells. This collection was
selected with great care, and forms a valuable addition to
the college museum. ;

The geology, paleontology and natural history of the
State, is also very complete in this museum.

Mr. J. C. Ratliff, one of the trustees of Purdue Univer-
sity, is also a collector and student of natural history. While
more especially devoted to botany, the abundance of fossils,
shells and corals that lie exposed upon the surface of the
weathered rocks, have not escaped his notice, and his well~
selected cabinet of fossils bears witness to his interest in
paleeontology. The Btate cabinet has been enriched by num-
erous fine specimens from his collection.
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Mr. J. Shinn also finds leisure from his mechanical oper-
ations to make collections of rocks and fossils. His yard
contains rockerys made of a vast collection of curious and
interesting bonlders from the drift and shale of Niagara,
Pentremites oblongus and Hudson River fossils.

Mr. W. D. Schooley collects fossils of all kinds for sale.
He is well acquainted with the best localities, and is a good
collector. I am indebted to him for the gift of a number
of fine specimens:

LIST OF FOSSILS FOUND IN THE LOWER SILURIAN ROCKS IN THE VICIN-
ITY OF RICHMOND, INDIANA.

[ By Mrs. Mary P. Halses.]

a Spongites, ONG BPOCILE ..vvveveerveristorianres rernsrnss sreavrine
| BLromatoserinm IUZOSUNL.. .coverses coreosser sonesrasossrns ssovee HALL

RADIATES.
Aulopora arachnoides......... vesrorsas senas os ieeressasessene Hall.
Chstetes (Monticulipora) dalei......... ..... cresroererens E. & H.
“ “ approximata... ... Nich’n.
pulchellua...... B &H
Ortoni....... ... crese vrsresessananes Nich’n.
“ “ - mammulatus, voeee coverrresneons E. & H.
“ “ frondoUS .oocveies sarrmeves messninse D'Orb.
, “ “ delicatulus ....... o vrerneveesesacs Nich'n.
“ « Zracilis. v e loinceeien e e James.
“ ) “ petropolitanus . ..ocere civeeeans Pandu.
“ “ < rhombicus........ N Nich'n,

Oolumnipoxjs; éribﬁf&r@h —— vere e Nich'n, -
Favistella stellata... ‘
Favosites gothlandica..
Protaria Vetusta .. .cccerere serres ssersrsesorr senossnrsers ssnesnvonnns
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i RADIATES—~CONTINUED, -
Petraia corniculim....i.ues coreeevreres sesernnne soevnrsesses sovae JHall,
Btellipora antheloidea........cocearerrecrrens sevesrens vevee venen Halll
Tetradium GDratum.. ... ccvees creree cevere sersrees serees snnen Saf’d.

ECHINODERMS-—CRINOIDS,
Glyptocrinus Baeri ... reevners Meekk,
“  Neallin...ooeeen s oo Hall,
Poteriocrinites Casel....covee v vevvenvee cevvie cenene veveersena Hall,
“ polydactylus ...... B, veveee enee . Shu’d.

. CYSTIDS. .
& Agelacrinites cincinnatiensis....... .... wernen e arenas ..... Roemer.
Cyclocystites, two species. ‘
Lichenocrinus crateriformis... eeeerttrrue sesee Hall.
Lo tuberculatus.....icoceenneninnsiinnnnn e e S0 AL ML
b Lepocrinites Moorei.........coceuenenne Creenes cereenne verenen s Meek.
“ (0. de.)uenciiiins veenienicaenin ceeeseane ereeeveanes

ABTERIDS.
Stenaster grandis........
Paleaster granulosus Prvrecevanrane srnenaren on eenees sraees rens e Hall,

[ Bp-

MOLLUSKS—POLYZOANS, .
Alecto auloporoides ......... cuveeeren oo ceres i eree e ... Nich’n.
“  confusd....cecer ssensns e . ....Nich’n.
“  frondosa.......... . ... Nich’n.
Ceramopora ohioensis ......... coovevvee ceveneiviviivessennee seeen .Nich’n.
a Fenestella.
Hippothoa (alecto) InAta.....cccoeres wisrreree vererves versennns Hall,
Intricaria ? )
Ptilodictya Shafferi....c.coinrviiiiiievineiine seennnes S (-
“ emacerata ... ... s e veeeer seener sesres suesessaeens NICHDL
Retopora ? sp.

BRACHIOPODE.

Crania 18elif c..oceiivvns venrsee covenninveessesoss vesens svnennsenn Halls

“ peabiesf...ccccviiirniitciiieeneens emeres sreaesenn sesnsesaren Hall.
Leptena sericea... ... evver vaeerarnsvanens reeres sessen sesser sesens SOW'bY.
Orthis oceidentalis.. ....ccoee veveve renner covsre vensis sonras roreannes Hall,

“°  ginuata...... Veeversrnenns creeeesaeens cresenteeran s veenenn Hall,

“ " gnbQUAArAta ..eves reeers srrerinsrens rerere sesnes seeses snesne HallL

“  biforata, var. acutilirata.........eces verveserens senen Con’d,
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BBACKIOPODB*—CONTDKUED

Rhynchonella AEDEBLA ceverssrrens srssneens svseneras sensosins e Hall,
B CAPBRurererrrnrces sueses sesere sarsen sarabenas ssens COR'
Strophomena BHernata ...weuees e cosses sanserninennne sesnsnas. Con'd.
“ alternistriata.. U - £ 11§
“ alternata, var, JoXorhytis.... ...see sesses orere. Meeke,
“ rhomboidalife.ierrn ersene senneenene ... Wilckens.
Streptorhyncus SHIEXUUS ...cuvirerevrens vererseness renessonses Hall
“ SBLCAEUB . ¢ vueenre verenn sueeos sreses sonvse sunnneass V €IDEULL
“ subtentus.....
“ planumbona........ oveereee cevnrevanes ..........Hall
Shizocranis BI088 ......eevss series rerers sevssnves snrsueansans sovens HALL
Trematie millipunctata.......cooeeieirissonsis svedosen ......,..Hall.
Zygospira MOdesta.. .. uue nuree cernesees seesssvsssnssaces ceersranaSAY, .

) ‘ LAMELLIBRANCHS,
Ambonychia radiata ....veeeeses sove savees sseses sonsns HALL
“ (Megapters) €as8i......vece corvrsrsins sessenees Mo & W,
“ CATINALR.evrve crerrs esvne eeres sasoss cvsnas eeneanee Hall,
and two or more other apecies.
Anomoladonta gigantea................ rrrensens ssennenanensenene S A ML
“ alata....... .. Meek,
Cypncardmes sterlmgensls vereserenravees wessneesseavorsesnns ML & WL
“ ventricosa ........ Hall
“ Hainesi...... veree sessnnnnnenS AL ML
“ BREUIALUS. c.cees venee overe serassessns sunses sones BILET

Modiolopeis modiolariB....cc veriecrrennnen ves ..Con’d.
“ CUIA wivviecs coven rrvs seess sesses snonsn seases snasnsC0OM'dL

S0 esacusseserrannts

a “ LEETNANATES .o eeees cevres covers voneon snvese sesvee cenens Hall,
“ coneentrica . vervrereenn HL. & W
Orthodesma CORITACER ... vruverseeree veeres seraensesmen aresne sonses o & W,
“ TOCLAuu.revsresesssororssurers snnresann sae JH.&W,

PLerines AemIBER. ... . eveerues seorarore srsessavacss serrssne seass COR'L
u“ DBUCLE «cvveerure somses sovnes srsnen sovaes sessse sanses nenes COR'de

GASTEROPODS.

Bellerophon bilobatus.... < ereeeeses sernee sessss sesses seneseSOW DY

« Mohri.nees
BUCANIA EXPANBA. veveee vececs vrosns snasssson susurs snasos sessos asaves HBLL -
“ AP‘
Cyrtolites OXMALUB . vverees sereesses seisnrans strsverss srasss sorssens Con’d.
“ Dyeriueiiiie ..... Hall.

v eveteezesssssasninn
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- GASTEROPODS—CONTINUED. -
a Carinaropais patelliformis........eveeeemriorece seasnecec veusneer Hall,
Cyclonema BiliZe..uuus ueescennes sevvesens sessaenes cnseessissoness COR'dL
“ Hoyad Jathe. il . evressesees vonens Meek,
“ C M K GOMEGR. ... ceieees senees srnsio snnnes snneniSe A ML
“ % pyrAMIdAta ciiiiies eeree seresssss erereed RSB,

“« PETCATINALUI . covoveece conras cusves susvernas srsnoses HalL,

Murchisonia gracilis... ..
“ ‘bellicincta...........

“ perangulata .........

Pleurotomaria subconica....c.vveeereeinvenianes
i« lenticularis ....cove veviievennne

. PTEROPQDS.
Tentaculites richmondensifu. ...ccovs coerrrssereeses svoneeveeess B0 A ML
o Conularia papillata Pu....cocee ves
“ Bp.

e )
CEPHALOPODS,
OrthOCEras JUNCEUM... cseeeueas sreves seuseanes srssrosse aresesard@ HBIL
“ vertebrale .......oovecoenneen coecsnennese Hall
and other species. .
Ormoceras tenuifillum... vevessenssssssssass veoens HALL
Troceras BRETL...u.cscvvees ceneseseeses secuneses senens sassseecssinees Mo & W
Cyrtoceras—several ep. . ’
& Endoceras proteifarme...... coeoeirosnseserersesses seroseens secen Halle
G GOIPROCETAB. €08 cesveres sevsserse sessssars suraessnsnsaspusns sneere MOBK.
“ sp?
ARTICULATES—TRILOBITES,
Asaphus gigas..ccceeise cosrennn cerevsesansen DeKay.
“ megistoB, .. cerreevereneans . Locke,

COTAUTUS 1CRTUB...evs eveeeveres sssrsoses sesesn sorsas ssvass susesvsse BLLIIDGR
Delmanites CATIEYi..c.es vessesns ceornares snssen saravnses soesnnees Mook,

d Beyrichia ChAMDbeIEL..ossue oo serres s sorsnssns srsenssensnsBe As ML

ANNELIDS.
OrtOnis MINOTu cocerire cocsens sosses srsssrsss ansess ssasss sonsneans NiCH'RL

& In the collection of L. B. Case.

d In the colloction at Batitham College. . .-
¢ In the collection of the Rich d Scientific Ameciation.
d Mr. 8. A. Miller’s collection, Clncinnati, O.
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GLACIAL DRIFY.

Nowhere in the State are the effects of glaciation more
apparent than in Wayne county. The north part of the
; oounty borders on the very highest land in the State. The
water-shed of all the streams that flow into the Wabash on
the south, as well as White Water and its tributaries, take
their rise from an elevated table-land which occupies a por-
tion of Jay, Randolph and Wayne counties, and probably
reaches its greatest elevation within the borders of Ohio.
But the entire region where these waters start and flow to
the north, west, south and east is so level that one is puzzled
to point out any one spot that should be called the comb of
the divide. Indeed, it is my opinion that these streams were
the outlets of a shallow lake or basin, which has been filled
up with sediment. From this divide glaciers poured their
frigid streams in several directions. One of the principal
found its way to the south, and was instrumental in forming
at least a portion of the channel of the West and Middle
forks and that of White Water river. Indeed, large granite
boulders are found on all parts of the table-land of Wayne
_county, but they are particularly numerous along the shores
-of the West fork, just above the falls. The upper surface
of the Niagara rocks which form these falls are distinetly
scratched and grooved, and the lateral moraines are well
defined. The bearing of these grooves is nearly north and
sonth. At Richmond there appears to have been the coal-
esocence of two or more streams, which were instrumental in
cutting out the canon through which White Water river
flows. The soft and easily weathering shales and bands of
stone that form the shores of the river have caused the
glacial marks to be obliterated, but the large boulders which
still lic along the bluffs, or fallen to the stream by the under-
mining which has been going on, leave sbundant evidence
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to justify the above conclusion. Large and small boulders
are seen on all the high ridges that mark the boundaries of
the streams. White Water canon is shown on Plates 2 and
6.. On the former it will be seen that Richmond lies in a
basin, and this basin has been grooved out by glaciation.
About seven miles to the east the drift reaches an elevation
of 865 feet, and the top and sides of the hill at Cedar
Springs, just beyond the State line, in Obhio, is covered with
~ large boulders, and the entire deposit is 100 feet thick, the.
lower part being alternations of sand, gravel and boulder
clay.

At Jackson’s hill, eight miles to the west of Richmond,
the drift is one hundred and forty feet thick. On the top
there is a number of large boulders, and beneath this we
have the usual alternations of clay, sand and gravel, and
blue boulder clay. Jackson’s hill is on the divide between
the waters of Green’s fork and Nolan’s fork. On the divide
between the latter streams and White Water, the drift is
ninety feet thick, and in places the large boulders are quite
abundant on the surfaice. In the city of Richmond the
drift is only locally represented, and the greatest depth will
not exceed twenty feet. At James Starr’s gas works the
Hudson River rocks form the surface stratum. Plate 4
shows the position of the drift along the turnpike which
follows the course of the Middle fork to Middleboro’; it is
here about sixty-five feet thick, and the surface has a great
many large boulders. Plate No. 3 indicates the position

" and general depth of the drift along the road from Rich-
~ mond to Elkhorn falls. Large boulders are numerous on
the divide between Elkhorn and Short creek. The valley
of the latter creek, where the road crosses, contains a great
many boulders which have been washed down from above.
The drift along this road is eighty to ninety feet thick.
" Plates Nos. 5 and 6 show the position of the drift and the
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eroded river ;md'jcreek beds. The dividing ridges, on the

. line of both these sections, contain. large boulders which
-mark the shores of lateral morains.

The material comprising the main body of' the drift appears
to be laid down with considerable regularity, and the order
may be represented by the following section:

Large boulders, surface soil and clay ......coevrie sunnne lto 8ft. |}
Clay, gravel and sand, mixed.........c. courerirevrvens cuneen 10to 20ft. ¢
Sand and gravel, containing water, first seam ......... 5to 15ft. ¥
Clay and gravel, mixed......... covevers sveiiicecnn i 10 to 25 ft. 1{‘
Hard-pan. ... ceevenie rene sveee senens sevnns cennin sensnses 1to 21t :{l
‘Sand and gravel, containing water, second seam....... 10 to 25t 7,
Clay and gravel.. .cccces sseisess svisicies seceinnes srenneserens 10to 25f. *
Hard-pan, with blue clay and small boulders.......... 1to b5t -‘{‘
Sand and gravel, containing water, third seam......... 21e 20 ft. L&
Stratified FoCK cevveve verreriesvrives sovetnere cevens srsnes worens sonsoses 140 ft.

b 0] 73 T ORI 280 ft,

Usually there are three horizons of impervious, compact
blue clays, mixed with well-rounded boulders from the size

-of a small gravel to six inches or more in diameter. This

boulder clay is very tough, and difficult to dig through
whence it has received the name of “hard-pan.” These

- hard-pans are usually underlaid and overlaid by sand and

gravel beds that are strongly charged with water, and from
these latter beds the supply of potable water is obtained in
wells. Almost throughout the entire region of the drift it is
an observed fact, also, that the water from the lower stratum
will, when penetrated by a well, rise to the level of the
upper stratum, usually ten to twenty feet below the surface.
This is a matter of very great interest to towns and cities
located on the drift, as it furnishes them with a never-fail-
ing supply of wholesome water. While in thickly settled
localities the upper water supply may be contaminated by
sewage and the contents of privy-vaults which have pene-
trated to that depth; the lower water reservoirs are protected

A
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against these pollutions by the impermeable floors of hard-
pan. We have only, then, to obtain the water supply from
the lower stratum, and so tube the well as to preclude the
possibility of contamination from the streams above. The
- water 80 obtained can not, in my opinion, be excelled as a
potable water, though, in the common acceptation of the
term, it is a “hard water ”—that is, it contains calcium car-
bonate and magnesium carbonate, which decompose the soap
by combining with the alkalies, and the grease is set free.
This decomposition forms in the water curd of soap. To
use such a water at all for laundry purposes, a large quantity
of soap is required, since it must be added until the calcium
and magnesium carbonates are saturated. In all cases where

examined the total quantity of solid mineral constituents in

an imperial gallon of water taken from the drift does not

materially differ in quantity—no matter from what horizon it
comes, so long as it remains free from sewage contamination.

The minimum quantity may be stated at twenty-three grains,

and the maximum at twenty-nine grains, in a gallon. The

wpper stream contains the largest amount of carbonic acid

and carbonates of the earthy minerals, and the lower one.
the least quantity of this acid and its salts—it being replaced

in a manner by sulphuric acid, combined, in part at least, as

caleium sulphate (gypsum) and magnesium sulphate (epsom

galts). These salts are undecomposed by boiling; the latter
is soluble in three parts of water, and the former does not,

when precipitated, form a crystalline mass, but is miscible in

water, and aids in preventing the formation of “fur” on

steam boilers, For that reason the lower stratum of water

is far preferable for use in steam boilers.

In Indianapolis, where well water is largely used in
steam boilers, I was long puzzled to account for the fact
that at the gas works, where the water supply is taken
from the lower stream ‘of water, the boilers are not incrusted,
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and the same was the case at the old starch factory, while
dll those who were using the upper seam of water were
greatly troubled by the incrustation which formed on the
bottom of the boiler and caused them to rapidly burn out.
The Indianapolis rolling mill company were using water
from the upper seam, and the incrusting of the boilers was
so great that new boilers would not last over six months
before burning out. This water contains, in different parts
of the city, from thirty-six to forty-three grains of solid
matter to the imperial gallon, and in some wells as much as
5.46 grains of chloride of sodium. The latter is undoubt-
edly nearly all derived from sewage infiltration. Being
consulted in the matter of the water supply at the rolling
mill, T advised them to go down to the second seam, and if
that would not serve a better purpose, then go to the lower
seam. The latter water at the gas works well contains
25.9 grains of solid matter to the imperial gallon, and the
seam is there reached at the depth of ninety-two feet. The
well at the old starch works was said to be only forty-
three feet deep, and was probably in the second seam of
water; the solid constituents in a gallon of the latter is 24.8
grains. For comparison, I will state that the water from
White river, when filtered, contains fourteen grains of solid
mineral matter in an imperial gallon. This sample was
collected above the mouth of Fall creek. The rolling mill
company ordered a well to be made; and on reaching the
second or middle seam of water at fifty feet, which rose in
the inner tube to within twenty-one feet of the surface, a
sample was sent to the laboratory for examination. It was
simply tested for solid mineral matter, and found to contain
24.6 grains in an imperial gallon. This solid matter was
found to be, from frequent analyses made of other waters in

the city, composed principally of caleium carbonate, magne-

[ 14—G=o. Rmoim]
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sium carbonate, sulphuric acid, some chlorine, a little iron,
silica, alumina, and alkalies, The water sent for examina~
tion was about as free from mineral salts as any examined
from the lower stratum, and the company concluded to
make a trial of it in the boilers, but the incrusting was as
bad as ever.

Without being able, at the time, to account for the cause,
the company were advised to sink their well to the lower
seam. This was done, and the water was reached at 83 feet
in gravel, sand and small boulders. On analysis it proved
to contain the same amount of solid mineral matter, 24.6
grains to the gallon, but it gave no further trouble from fur
in the boilers—the precipitated salts are in the condition of
incoherent mud, and that is readily blown out through the
mud valve. The good behavior of this water in boilers is
found to be due to the presence of a large per cent. of sul-
phuric acid, which is probably combined with magnesium
and calcium in proportions that prevent the formation of a
solid incrustation. The per cent. of sulphuric acid in the
upper water is from 1 to 2.5 grains to the gallon, while the
lower seam contains from 4.5 to 5.5 grains. This, then,
appears to be the main difference in the water. Now, if
the presence of sulphates prevent the formation of boiler
incrustation, it is possible that the addition of a small
amount of sulphate of soda (glauber salts), or sulphate of
magnesia (epsom salts), to waters that contain but a small
amount of sulphates, may prevent the formation of fur in
boilers. The effect of adding sulphate of soda would be to
bring about an interchange of acids to form sulphate of lime
and sulphate of magnesia and carbonate of soda. The two
. latter are quite soluble salts, but the benefits to arise from

the addition of sulphate of magnesia is not so clear, since,
by an interchange of constituents, there will be formed sul-
phate of lime and carbonate of magnesia, both sparingly

e —
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-outside, as well as inside, the city limits.

T have dwelt at considerable length on this subject, because
‘the water supply of a country for potable and manufacturing

- ssoluble salts. It is possible, therefore, that the beneficial
results arising from the presence of sulphates is, in a large
.-Ieasure, due to the physical properties of the respective
molecules. Whether able to explain the matter or not, the
fact has, time and again, been practically tested that water
Afrom the upper and middle streams in the drift uniformly
incrust steam boilers, and the solid mineral constituents are
principally carbonates with but little sulphates, while water
from the lower seam does not inerust the boilers, though the
total amount of mineral constituents remains about the same,
-but the latter contains more than double the amount of sul-
rphates found in the former; and this is true of the water

purposes is of very great importance to the people.

I will here give an analysis of water from two wells that
‘have gone down to the lower seam of water, and find no

Arouble from its use in steam boilers:

an &Co.’s
yHouse.

in;
oth
Grainginlgal.

1
P

.
gal,

Peil & Co.’s
Starch Fact’y.
Grainsin1

Insoluble matter.. .occviee coareeivniinreniis ceiens sovens vene

Alumina, with trace of
Lime. . iniieens eernnnen s
Magnesia .
‘Carbonic acid.. .
Sulphuric acid.,...eoeee s
Chlorine «eevees venevennes

Loss and undetermined...

............................................

............................ N tessseres naonan

............................................

Total graing in one gallon.....ccceeveiiviineveniii enranans

iro

............................................

trace
0.32

23.80

.gallon.

The well at the rolling mill.only differed from that of
Kingan & Co. in having a little more solid matter to the
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The water formerly used at the starch factory gave an.
immense amount of trouble; it was reached at a depth of
about fifteen feet, and contained only 2.1 grains of sulphurice
acid to the imperial gallon. At the request of Mr. Peil T
made this examination, and advised him to procure his
water supply from the lower seam, and since doing so they
have had no further trowble from fur in the boiler. The
above analysis indicates the character of this water.

The Indianapolis Water Works company have com-
menced a well that will reach this lower stream of water,
and as soon as completed they will be able to supply the
same to-their customers.

While other cities may have softer water derived from
river sources or lakes, these are liable to pollution from
surface drainage, and the saving in soap is more than over-
balanced by the danger to health. But here, when the
supply is obtained from the lower stream, and the upper
waters are stopped out, it is hardly possible to find a safer
or more wholesome water, or one better adapted for steam
purposes. ‘ i

The streams of water which permeate the drift often find
an exit where the beds are worn through by erosion in val-
leys or ravines, and give rise to springs. Some of these are
quife large, and discharge a great volume of water. At some
localities these springs, especially when they come from the
upper stratum of water, are so largely charged with bicar~
bonate of lime that there is formed around the discharge
great masses of tufa.. In Wayne county this is particularly
noticeable in the romantic valley of Little Elkhorn creek,
near the crossing of the pike leading from Geo. H: Smith’s
to Richmond, section 31, township 12, range 1, and not far
from the mouth of the creck. The water is discharged in
a bold stream from the upper bed of gravel and sand, and
has built up large blocks of tufa twenty-six feet thick on

»
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that side of the valley. = These tufa blocks add wildness to
the scenery, and the delightful shade cast by the forest trees
over the cool water of the spring has made this spot a pleas-
-ant resort for picnic parties on hot summer days. George
H. Smith has a large artificial pond in front of his palatial
farm residence, not far from this locality, that is fed by
spring water. Another large spring, breaking out from the
drift, is on the north side of Elkhorn creek, on Mr. H. Sul-
‘sor’s land, by the side of the pike, and is turned into a long
‘wooden trough, from which the passing teams are permitted
to quench their thirst. The temperature of the water of
these springs is about 52° F. There is a very large spring,
that furnishes water-power for a large grist mill, on section
86, township 13, range 1.. This spring forms part of a small
creek that fempties into the East fork of White Water.
Above the spring, the branch, which is called Sink creek,
disappears beneath the surface and comes up at the spring.
The most important springs, in a medicinal point of view,
are on Mr. John Hawking’ farm, just east of the city of
Richmond. The water breaks out from the junction of the
drift and the blue argillaceous shales that form the upper
part of the Lower Silurian beds. There are a number of
springs on the place, but Mr. Hawkins has only thought
proper to inclose three with cement pipes that are about
two feet in diameter. They are situated on the south side
of the East fork of White Water, and about twenty feet
above the bed of the stream and sixty feet below the crest
of the hill, at Mr. Hawkins’ residence. ‘The springs are only
a few feet apart, and arranged in the form of a triangle,®°,
The ground around is neatly paved, and the overflow of
water is carried off in a paved shute. This shute is well
lined with a brownish-red gelatinous precipitate of ferric
soxide which tells at once the chalybeate character of the
water. There is considerable gas bubbling up from the
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bottom of each spring, but I had no means of collecting it
for special analysis at the laboratory.™ It appeared to be:
mainly carbonic anhydride and carbonic dioxide. No odor-
of sulphydric acid could be detected at the spring or in the
water shipped to the laboratory for analysis, On the curb-
ing there were vast quantities of fresh water conferva, algs,.
diatoms and desmids. The algse would extend their rich
green filaments for several inches beyond the curb into the -
crystal-clear water. A number of these microscopic plants:
were collected for examination, and proved to be (Alge):
cosmaria, Oscillatoria, Euastra, Staurastra, Closteria, Pedias--
tra, Spirogyra, and some undetermined genera, (Diatomacia)
Staroneis, Gomphonema, Podosphenia, Nitschzia, Novicula,.
Pleurosigma, Pinnularia, Eunotea, Fabulria, Surivella, Syne—
dra, Pragillaria, Cocconema, Meridion, and other genera not.
determined.

It is a curious fact that desmids more rarely, but diatoms
may always, be found in the water that flows through the
drift. T have never failed to find them in the three subter--
ranean waters that underlie the city of Indianapolis. They
are brought up in driven wells from the lower stream when.
tubed so as to exclude the upper water.

ANALYSIS OF WATER FROM HAWKINS' MINERAL SPRING, RICHMOND, .
INDIANA,

Sample collected from the west gum. 1t imparts-an alka~—
line reaction to litmus paper. An imperial gallon (10 lbs.),
contains of solid matter 32.2 grains, consisting of:

Grains.
Tnsoluble 1liCatES.cuureues verees covesrser sevans teunss sossaseen vensne 0.1900
Ferrous oxide....... evesseenerens eevertert ssesss snsees bevese sieRRRRIS 0,1429.
Caleinm 0XIdC..c.cenre verienaeraesveseonsrneis sraensane sansos ctesasens 10.3800:
Magnesium 0Xide....coeuerect vsreseosins suescunnssnososnns ssesonss 0.4400
Potassium 0XIde. . ueee coreerees corers sevuneens sernnenes veerensieses 0.6600

NALrUm OX10€uuu . vvererorron reaser sorsenios srsnse sersnsans srases sonens . 0,21204
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Grains,
Sulphuric’ anhydride........ oeveeeee teererens sssacsen sreras seuene 9.5300
Carbonic anhydride.....ccovivriiivinns tereue svesssere sersusars araene 10.0800

32.2000

Free carbonic acid 5.1643 cubic inches in an imperial

gallon.
These bases and acids are probably combined as follows:
Grains.
BHIICALEB. e eree vevene worarrass ensrer sevans sasesrens svosaanss sasess suveen 0.1900
Ferrous carbonate........ceeevene 0.2303
Calcium sulphate.....c.ooaveinee 14.0261
Magnesium sulphate 1.9198
Calcium dicarbonate 11.3416
Potassium carbonate......... reses veteensarese srenee susees For ... 14042
Sodium ChIOTIAE .o.veuve vencennes sesnes ceneinrarennsaans sons vereeeee 0.4001
Carbonic anhydride e 2.4429
Calcium chloride.. coveeieee soruresieree sorresens sirserins sovien snanes 0.3862
32.2148

This is & sulphatic and carbonated chalybeate water; its
action is that of a mild tonic, aperient and diuretic and
decided alterative.

A qualitative examination of the two other springs on
Hawking’ farm showed mno perceptible difference in the
quality of the water. /

The water from Cedar spring, Preble county, Ohio, near
New Paris, is similar to the above; it also rises from the
same geological horizon, 4. e., the blue shales which form
the junction of the Upper and Lower Silurian beds in
‘Wayne and Preble counties.

At Hawking’ spring the Upper Silurian has been removed
by denudation, and the drift lies immediately on the blue
shales.

These springs are located in a very beautiful grove on the
second bottom of East fork of White Water, and at the foot
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of the grassy slope which rises rapidly to the table-land
Considerable use is made of the water by the citizens of
Richmond, but it is worthy of a more extended celebrity.

There are other springs in the county that break out from
the same horizon, which contain a notable quantity of iron.
They may be recognized by the reddish-brown gelatinous
precipitate which stains the sides of the gums.. There are
several very large and valuable springs of this character on
J. W. Vestal’s place, near Cambridge City. '

The drift has been of very great use to this county in
supplying an endless quantity of gravel suitable for making
gravel turnpikes, And probably no county in the State
contains so many of these admirable channels of commerce,
On Mr, J. C. Ratliff’s place the pure gravel bed is from
twenty-five to thirty feet thick.

In 1851, when making a cut through the divide, between
Noland’s fork and Green’s fork, for the Richmond and
Logansport division of the Pittsburg, Cineinnati and St.
Louis railroad, at the depth of about twenty-one feet in the
middle of the cut, the workmen struck upon what seemed
to them a solid pavement of boulders. The upper part of
each boulder appeared neatly dressed on the surface, as
though done by the hand of a skilled workman. This
pavement extended nearly the entire length of the cut,
though towards the ends it was considerably broken up,

-and finally gave out entirely. It was very thick near the

center of the cut, and appeared to dip toward the east, but
as the grade of the railroad was forty feet to the mile in the
opposite direction, this may not be the correct dip. The
width of this pavement of boulders must be considerable,
since at the distance of half or three quarters of a mile on
the north side four wells had been dug, and in three, at
about the same depth beneath the surface, a layer of scratched
boulders was encountered. The whole deposit of boulders
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is in a matrix of hard, blue clay—“hard pan.” On the
face of these boulders are a number of paralle] scratches, the
direction being nearly north and south. Many of the
boulders are of large size, and nearly all are a bluish col-
ored, crystalline rock, susceptible of receiving a fine polish.
‘One of these boulders measured two feet in diameter and

" -eighteen inches thick, and was as round as a grindstone.*

Scratches, or rather fine parallel stris, bearing north a
little east, and south a little west, are also seen in the bed
«of Noland’s fork, near Centreville, and on rocks of Hudson
River age. The face of the rocks are ground down to a
level, and the strim are plainly visible. Indeed, everything
leads to the conclusion that the glaciation was carried on in
great force in this part of the State.

On Levi Jessup’s land, about one mile northeast of Rich-
mond, there is a fine bed of potlers’ clay exposed in the east

" bank of the Middle fork of White Water. The following

shows the character of the exposure: .
’ Ft. In.

SO0T Lo srsssvsreerverssenrssseners e eevsessseesst s sssssssrasre e 2 0
Band, with gravel and small boulders.........ccovs vrrrensnnanes 16 0
Yellow plastic clay, burns reddish ... coccoenisvenvee cevies vnvenanee 010

Blue plastic clay, when damp soft and cuts like cheese,
unctuous feel, has a little grit, tested with the teeth,
burns cream color, lies in thin laminz of about half-

inch thick, dips 3° 8. Of B vevereerrens e vorerererene veanne 8 6
‘Gravel, sand and small boulders... 0
Bed of creek...... ccceiviitvirens cernneconene revesssrrive rasans seraseses 0

52 4

Bott, Hammersley & Co. have established a pottery at
Richmond for the manufacture of garden and green-house
flower-pots and saucers. They use this clay, and the ware
has a very agreeable cream color. They also manufacture a

*The above information was furnished by Prof. J. C. Macpherson,
county superintendent, Richmond, Ind.
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great variety of ornamental hanging-baskets and vases. Mr..
Bott is an experienced potter and most excellent workman,
and their wares find a market as far south as Texas. They.
use about six tons of this clay in a week, and produce about:
30,000 flower-pots in the same time. The following anal-
yses show the composition of these clays:

UPPER BED—YELLOW CLAY.

Per Cent,

Loss at red heat.oiviees vveeirceirievenen cinine vereenses seeene vrenvees 9.50

SBILCIC BCIA «veveres sveres veversersverere serses vesens suverees e 44.50

Fertic 0XIAC creiiisveree ereseree vevere seaees svrees vaeres svvornees rvrns 16,00
ATUIMING (1ot veveisrviis covers sirrerass sireseves vesees sonnsn sussnsseenas 6.80
Calcium carbonate .....cceee v oeeeeciviiiesermneiiereeeeees cnnseesenene 12.30
Sulphuric anhydride.......coccovivernivreieiniensvmeie eerereaee 0.20
Chloride of alkalies. ......vec vrveeisesserineveres corervnne srsnsnnes 3.80

YLoss and undetermined .......c.uvivnvereiininns vevveeens veennnieeene 6.90

. 100.00

Loss at red heat,.... .....................................................
BHHEIC BCEA vevrercvvne cevves vreers veseas svnver svveen seeersess sorsonsnnees &

Magnegium carbonate...c..c..ovvesivires cossnintonens cniinii s
Sulphuric anhydride ..o i veeerien et e s,
Chloride of alkalies........
Loss and undetermined

The yellow clay appears to contain too much calcium car~
bonate, ferric oxide and alkalies to stand a very high heat.

Clays are found elsewhere in this county in the drift, but
none have been tried at the pottery that gave as good results
as the above.

.
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ANTIQUITIES,

The high table-lands of this county, and its deep canon--
like river vallies, afforded the mound-builders favorable sites-
for their settlements, and we constantly find the remains of”
a number of large and interesting earthworks and a great
many mounds scattered along the bluffs of the streams.
Prof. J. C. Macpherson, county superintendent of schools.
of Wayne county, has kindly furnished me with a sketch of
these ancient works, and as he has given considerable atten--
tion to the study of arch®ology, his report is a very valuable:
acquisition to our knowledge on this subject, and I take-
pleasure in presenting it to the public.

OBSERVATIONS ON THE PRE-HISTORIC EARTHWORKS OF WAYNE
COUNTY, IND.

{By J. C. Macpherson.}

The surface of Wayne county presents many evidences of occupancy’
by the mound-builders. Mounds are found in all parts of the county—
situated on the uplands and along the courses of the streams. The plow-
share has leveled many, and some have been removed in opening roads or-
the material used in making brick. Twenty-five mounds have been located .
on a map of the county prepared in connection with the geclogical report.

The works in this county seem to be a continuation southward from the
works along White river in Randolph county, and follow the branches of
the White Water. Perhaps, when all the works located in this part of
the Ohio Valley are mapped, some systematic arrangement may be dis--
covered.

Three miles north from Fountain City (formerly called Newport), on a
rise overlooking the wooded valley of Noland’s fork, is & mound seventy-
five feet in diameter, (section 19, township 18, range 15 east).

Another is on the farm of Daniel Hough, adjoining Fountain City. A.
third is said to have been removed in making the principal street of that.
town,

One mile northeast from Fountain City, on level ground, between No--
land’s fork and a small tributary —Buck run—is an embankment inclosing-
elever acres, The figure (Plate C) of this earthwork is a square with curved
corners. The length on the inside of the embankment is 780 feet. The-
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PLATE C.
Ancient Earthwork 1 mile N, E. from New Garden, Wayne county, Indiana.

Prof. J. C. MACPHERSON.
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embankment has been plowed over for years, yet can be plainly traced-
A gateway is discernable on the west side, and hollows are found in the
vicinity, which some suppose were made by the builders when collecting
material for the embankment. Since the accompanying map was made,
a more careful survey ha_é discovered the fact that the direction of the
embankment is not due north and south, but at an angle, with the west
side nearly parallel with the road. ’

A large mound stood two miles north from Chester (section 4, township
14, range 1 west). The greatef]part was removed in making the Arba
road. A copper ring was found therein, and is now in the collection, at.
Earlham College*

Several mounds are situated in the nelghborhood of Middleboro. Some
have been opened, but no contents worthy of notice have been obtained.

One mile north from Richmond, on the Hoover farm, and in that vicin--
ity,several small mounds were located. In one,when removed, was found
a copper ornament,

A mound near Earlham College was opened by President Moore, and
the usual contents of mounds found—pieces of pottery, ashes and other-
evidences of fire.

On the J. C. Ratliff farm a mound was opned, and some small articles,.
which were at first supposed to be beads, but are now thought to be parched
corn, found therein. L. B. Case, of Richmond, has some grains of corn
which were found in a' jar some distance below the surface of the ground,.
in the vicinity of that place.

A large mound south from the town of Centreville was deemed of suf-
ficient note to be marked upon an early map of the State, but has sinee-
been destroyed.

In the southwestern part of Boston township is a mound hidden away
in a “hollow”; and one formerly stood south from Richmond near the-
Boston pike.

Traces of a mound are to be geen on the farm of James W. Martindale,.
adjoining Washington. This mound was opened in early times, and char-
coal found near the original surface of the ground. A great quantity of
arrow-heads have been found around a spring (long since dry) near this.
mound,

- A circular embankment was found near Green’s fork, east from Jack--
sonburg, twenty-five feet in diameter. It was long since plowed down.

Two mounds are to be seen a short distance northwest from Jacksonburg..

*Judge N. R. Overman informs me that four copper bracelets were found. He has one-
in his eabinet. He also bas three flint implements taken from this mound. E.T.C.
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PLATE A.

Ancient Earthworks north from Cambrﬂd

ge City, Wayne county, Ind.
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Overlooking Martindale’s creek in Jefferson township (section 18, town-
:8hip 17 north, range 13 east,) is 2 mound. Also two in the bottom land
along West river, at Hagerstown., ’

Two miles southeast from Milton (section 6, township 15, range 13
-east,) is a beautiful mound, fifteen feet in diameter. Feorest trees are still
-standing upon it; also a stump measuring two feet across.

Near the county line, about one mile north of Waterloo, Fayette county,
‘is a mound upon high ground, and about a mile to the seutheast, in Fay-
‘ette county, is a curiously shaped work.

The most notable mounds (Plates A and B) in Wayne county are located
-on the left bank of the west branch of White Water river, one and a

quarter miles north from Cambridge City. They consist of a series of cir-
-cular embankments, continued over half a mile of ground.

The south circle (Plate A) is in the best state of preservation. The em-
‘bankment was made of the earth taken from the trench which is on the
‘inside of the embankment. Within, the ground has been made to slope
gently from the center to the bottom of the trench, except to the east, where
there was left a roadway leading from the center through a gateway in the
embankment to the level ground beyond. The embankment is four feet
above the surface of the field, and seven feet above the bottom of the trench’
and wide enough on the top to allow two carriages to pass each other. The
:gateway is one rod wide. This circle is made of gravelly soil, while the
north circle is composed of a loam, and has yielded more to the destroy-
ing influence of plowing, It is not as symmetrical as the other, being
more oval in outline.

The class of works to which these belong is described in “Ancient
Monuments of the Mississippi Valley,” page 47, and are denominated
"“Sacred Enclosures.”

These two circles on Plate A, are about fifteen rods apart, and about the
‘same distance from the bluff of the stream. In the bluff, equally distant
from both the circles, is a passage way cut from the top of the bluff to low
ground bordering the water, some twelve feet below. This cut is evidently
not a water-wash, for along the sides can be seen the earth which was
removed in making it thrown up as dirt is thrown up along the sides of a
ditch.

The bluff here spoken of is the edge of the first terrace. The rounded
margin of the second terrace can be seen a quarter of a mile to the east.

Several hundred feet north from the second of the above described
circlesis a group of five small circles (Plate B). With one exception
these are about sixty feet in diameter, and are now from one to two feet
high. The circle nombered 3, on Plate B, is at the point of a tongue of
higher ground, and affords an outlook over the other works. The embank-
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ment of the largest work in this group (numbered 7,) can not be traced on
on the south, that part being in a field which has long been cultivated,
Trees of large size were, until recently, standing upon the embankments
of these works.

Burial places and remains have been found in various locahtles within
the county. A number of years ago, in removing the gravel from a bank
in the northwest part of Jefferson township, nine feet below the surface,
eight skeletons were discovered. They had been buried in an upright
position. These bones were gathered together by the workmen and
reburied in a common grave. In constructing the Valley railroad from
Hagerstown to Cambridge City, human remains were exhumed ; also some
af the Iatter place.

O. Beesom* communicated to the local papers, some twelve years ago,
an account of the discovery of a burial place in the extreme southwest
corner of the county. “Many skeletons were found in a gravel bank, some
having been placed in a sitting posture, and some with the head downward.

Recently some twenty or more skeletons were unearthed in a gravel-pit
on George Jordan’s farm, about two miles northwest from Economy.
These bodies seem to have been buried in graves a few feet apart, and six
feet below the surface. Some of them were in a sitting positidn, while
others were in various positions.

The discovery of a human skeleton in a mound on the bank of White
Water, near Richmond, many years ago, was the occasion for the follow-
ing lines from the pen of the late John Finley, author of the Hoosxer’s
Nest,” and other poems, and once Mayor of Richmond:

 Yenr after year its course has sped,
Age after age has passed away,
Ang generations born and dead,
Have mingled with their kindred clay,
Since this rude pile, to memory dear,
Was watered by affection’s tear.

* *® * * B * * * -

¢ No legend tells thy hidden tale,
Thou relic of a race unknown!
Oblivion’s deepest, darkest veil
Around thy history is thrown;
Fate, with arbitrary hand,
Inscribed thy story on the sand.”

Stone and flint implements were formerly found in great numbers in
this region. Wayne county, like the rest of our State, has suffered in

T
*Mr, Q. Beesom very kindly presented a stone spinner and several stone tetems, taken
from these graves, to the State cabinet. E.T.C

[15—SrATE GEOL.]
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being robbed by collectors and traffickers, who have carried away many .

JSpecimens to grace the museums of other States. But recently more

interest has been manifested in the subject of archsology, and the collec-
tion at Egrlham College, and several private collections, are beginning to-
assume interesting proportions.

TIMBER.

Wayne county was covered with a dense growth of trees
indigenous to this latitude, but now more than half of the
‘land has been cleared for cultivation.

Among the most important trees are black walnut (Jug-

lans nigra), at one time very abundant, especially on a ridge:
known as black walnut ridge, extending through a portion
of Harrison, Jackson and Washington townships.

Poplar (Lyriodendron tulipifera); large, and once very
abundant.

White oak (Quercus alba); large, and. quite abundant on
uncleared land.

Burr oak (Quercus macrocarpa); found on bottom lands.
" Black oak (Quercus tinctoria); on upland.

Red oak (Quercus rubra), red beech (Fagus ferruginea) and
white beech (Fagus sylvestris); very common, especially on
clay slopes.

Buttonwood (Platanus occidentalis) ; grows along the bor-
ders of all the streams. '

Shellbark hickory (Carya alba), pignut hickory (Carya.

glabra), thick shellbark (Carya sulcata), sugar maple (Acer

saccharam); still very abundant.

White maple (Acer dasycarpum), red maple (Acer ru-

brum); common on wet ground and bordering on streams.
White walnat, or butternut, (Juglans cinerea), sweet gum
(Liquidamber stryacifiua), slipery elm (Ulmus fulva), white
elm (Ulmus americana.)
Wild cherry (Cerasus virginiana), blue ash (Fraxinum

|

hal
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quadrangulata), hackberry (Celtis occidentalis), honey locust
(Gleditschia triacanthos); on bottom lands.

Buckeye (Asculus canadensis), cottonwood (Populus cana-
densis); grows along the streams. Basswood (Tilia ameri-
cana), and coffee nut (Gymnocladus canadensis).

AGRICULTURE.

The soil of Wayne county has been derived from the dis-
integration of ‘erystaline rocks lying north of the State, as
already stated. The physical features of this soil are vari-
ous, but usnally it is rich in fertilizing elements. No county -
in the State contains so many good farms, or a more thrifty
class of farmers. The fields are kept in admirable order;
the homesteads look comfortable, and are surrounded with
good stables and barns to give shelter to stock and storage
for grain. The land may be called level, and is either river -
bottom or table-land. The former is mostly sandy loam,
well supplied with organic matter, and produces large crops
of all kinds of grain, but is particularly suited for corn.
The table-land is mostly clay loam; grows corn well, but is
generally better adapted for wheat and other small grain.

Clover and grass grows well in all parts of the county.
Blue grass is indigenous, and there are many excellent pas-
tures of this grass. The late General 8. Meredith, of Cam-
bridge City, was a warm advocate of the cultivation of blue
grass and the raising of fine horses and cattle. His blue
grass farm at Cambridge City is excellent proof of the value
‘of this kind of pasture, and his herd of blooded short horn
cattle were unequalled by any in the country.

Wayne is the largest flax-growing county in the State.
The acreage sown in 1877 amounted to about 6,000 acres.
The average yield is twelve bushels to the acre, so that the
total product amounted to about 72,000 bushels of seed, and
about 10,000 tons of flax straw. There are three flax mills




228 GEOLOGICAL REPORT.

in the county: McKennett & Pierce at Hagerstown, 1. 8.
Gary, Jr., at Cambridge City, and Joseph Shilleto at Rich-
mond. The annual value of the materials, lint or fibre and
bagging manufactured, is estimated at over $100,000. Mr.
Gary has much the largest factory, and turns out alone
about one-half of the above amount. The remainder is
about equally divided between the Hagerstown and Rich-
mond mills. Flax (Linum usitatissimum) extracts from the
soil a large quantity of mineral matter, especially potash and
phosphoric acid, which are the most valuable constituents
of arable land. It is considered, therefore, one of the most
exhaustive crops, when no part of the plant is returned to
the land. Neither the pure fibre or the oil contains any of
the mineral constituents, but they are to be found in the
cake after the oil has been pressed out. In Europe the oil-
cake is extensively used for food for cattle, and appears to
possess extraordinary fattening properties. This cake should
be returned to the soil as manure. It may be ground to a
coarse powder, and applied as a top-dressing.

The, stem of the flax plant consists of an inner part or
core ; sometimes hollow, but more frequently solid, and is
composed of ligneous matter, surrounded with a bark of
fibres united to one another by a gum and covered with a
fine epidermis. To separate the linen fibre from the gum
and woody matter, after removing the seed, the stems are
steeped in a stream of running water for a period ranging
from seven to twenty-one days. By this operation they
undergo a kind of putrefaction which decomposes the gum
and loosens the fibres from one another and from the woedy
core. The stems are washed and the fibre removed by an
operation called “scutching.” The fibre is thus removed
whole, while the brittle, woody part of the stem is broken -
~ into small pieces. The greater part of the mineral matter
is removed in the steeping and wash water, and in this state
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it may be returned to the land. The woody part is gener-
ally burned, and the ash should at least be saved and
returned to the soil. By the use of these precautions flax
may be grown with as little danger of impoverishing the
soil as any other crop.

An analysis of the ash of the best quahty of flax stems

gives the followmg
Per Cent.

T Bilica...s e eecnneees reeaes susreraes sansee b ceirves sans rees everennie srene 2.68

Sulphuric anhydrlde
Phosphorlc acid...
Potash... -

Chloride of sodium..........

Flax straw dried at 100° gives 3.67 per cent. ash.
Nitrogen in the plant, 0.876 per cent.
Flax seed dried at 100° gives 3.05 per cent. of ash, and

0.23 per cent. of nitrogen.*

An analysis of the ash of flax seed gives the following:

Per Cent.
SILICA vrvene vevriesreasrens seeerssnverasenes saravtnes sersarecs bavorsase aerors 1.46
Ferric 0Xide ..ovveeees voveneens sranrecoraneaee eeresetes sestesaranes senene 0.38
Lime..eieeeies O SN 9.45
MAgnesia. e corseries cosissiie senieane sreuee renes sentecane eersnnne 16.23
Sulphuric anhydride...cco i i e, verranaas 143

Phosphoric acid
Potash

*Flax analyses from Watts’ chemical dictionary.

v
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’

From this it will be seen that a crop of flax will extract
about 300 pounds of mineral matter from an acre of ground,
the two most essential being potash and phosphoric acid.
About twenty-one pounds of this mineral matter will be
found in the seed and 279 pounds in the stems of the plants.

These substances may be returned to the land in barn-
yard manure, if it is to be had, or in the form of mineral
fertilizers, bone-dust, sulphate of magnesia, common salt
and carbonate of potash, or fresh wood ashes and sulphate
of ammonia.

Flax requires a fine pulverulent loam soil, and is materi-
ally injured by the presence of stagnant water held by the
subsoil on undrained lands. I would recommend as a suit-
able fertilizer, for one acre, the following substances, which
may be had of the Indiana Fertilizer company, of Indiana-
polis, with the exception of the salt, for the prices affixed:

Bone dust, 200 pounds, €08t........veeeiers vreees varersean evnreieren $2 50

Dried blood, 50 pounds, COSb......vvevrrerssrrere crrrmnnsres sresnsens 75

Common salt, 100 pounds, Co8t.......cceer irreunses verrrecrnresvorn 40°?
Total cost NOt 10 XCEEA couveerrevererirereeiernes crerennee ceens $3 65

A cheap kind of salt may be used, such as the waste from
the pork houses; the whole should be intimately mixed
with 400 or 500 pounds of dry muck, vegetable mould or
ashes, and scattered broadcast over the field. The same
fertilizer, with the addition of fifty pounds more of dried
blood, will be found to-be an admirable top dressing for
wheat, and one that will more than repay the cost by the
increased product of grain.

As a general thing the soils of Indiana have been gradu-
ally losing their fertility by a constant removal of mineral
constituents by the crops. The impoverishment from this
cause has been carried on to such an extentsthat it is now
absolutely necessary that farmers should turn their attention
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to the study of the best and cheapest way in which they
may be returned. If the savings at the barn from the
liquid and solid voidings of stock, and the unconsumed
straw or fodder, is not sufficient to make a full return, then
let the deficit be made up by a portion of mineral fertilizers.
As a test of this matter I would recommend the careful
farmer to apply to different plats of ground of equal good or
poor quality, but not suffering for want of proper drainage,
either natural or artificial, a dressing of barn-yard manure
in such quantity as he may deem ample for a good crop,
and of equal moneyed value to the mineral fertilizers above
recommended. On the other plat let him put the mineral
fertilizers in proportions and quantity per acre herein given,
and then compare the yield of the two plats. By this
means, but ot from the single experience of one year, but
of several years, he will be able to arrive at the true value
of the mineral fertilizer, and whether it can be relied upon
to restore to the land the fertilizing properties which have
been removed by cropping. )

The mineral fertilizers here recommended for an acre of
ground will not cost more than the price stated—$3.65;
now if this outlay will bring on ground which has received
but little if any fertilizers, a crop of flax worth from seven
to eight dollars more than the product of unfertilized land,
it is plain to see that a handsome interest has been received
on the money expended, as well as leaving the land in a.
better condition than before. I know that I am addressing
a good class of farmers in Wayne county, for they raise here
eighty to ninety bushels of Indian corn and twenty to thirty
bushels of wheat to the acre. This bespeaks for them not
only a good natural soil but admirable tillage, and a careful
regard to keeping up the land by returning, what can be
saved from all available farm sources, back to the soil, and
by due regard to a rotation of crops.
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Large quantities of timothy, red-top and clover, are grown,
and clover is especially cultivated with a view to the improve-
ment of the land. The advantages to be derived from grow-
ing and turning under clover can not be denied, but the farmer
must not lose sight of this fact, that these benefits are derived
from a partial rest which the land receives from the greater
needs of the grain crop for the most important mineral food—
phosphoric acid. By this rest the atmosphere and waters
have time to aid in promoting the better chemical decompo-
* gition of the soil, and to render an additional portion of what
phosphoric acid remains available to the succeeding crop of
grain. Clover and other green crops, when turned under,
supply the organic matter and nitrogen which are beneficial
to agricultural plants. But they add no mineral matter
that did not already exist in the soil. So that, upon reflec-
tion, one is compelled to admit that by rotation of crops,
that while it enables the farmer to obtain a larger yield of
produce, it will not alone prevent the final exhaustion of
mineral plant-food, and that it is not possible to keep up
land to a normal state of fertility without restoring to it by
a direct application in some form of combination, the phos-
phates and alkalies which have been removed. Then, again,
it is not always convenient or profitable to be compelled to
raise a crop for the sole purpose of keeping land in heart,
and the farmer should be apprised of the fact that he may
raise any crop he desires, congenial to our climate, on the
same piece of ground, by an annual application of such food
as the crop needs for nourishment. This, then, brings the
question down to a matter of dollars and cents, in which the
increased value of a crop figures against the cost of fertil-
izers. The solution of this question is within the reach of
every farmer. - '
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MANUFACTURES.

Wayne county has long been noted for its extensive man-
ufacturing establishments, especially those for the produc-
tion of agricultural implements. The Gaar, Scott & Co.
Machine Works have long held an enviable reputation for
their steam and horse threshing machines, portable and sta-
tionary engines, clover hullers, saw-mills, ete., ete.

S. Horney & Co.s steel plows have found their way into
every county in the State, and their good qualities are recog-
nized in all the adjoining States, where they meet with ready
sale. '

The Hoosier Drill, lately manufactured at Milton, now at
Richmond, is one of the best grain, grass and clover-seed

. drills manufactured in the Union. The Emperor of Brazil,
who takes the deepest interest in all kinds of machinery
destined to promote the interests of agriculture, saw the
Hoosier Drill on exhibition at the Centennial, and purchased
one after a thorough examination of it. Dr. Nicolau J.
Moreira, Brazilian judge on group IV, “Vegetable products
and machinery,” a gentleman of great learning, and author
of a very important work on the agricultural resources of
Brazil, and one more competent to judge of the merits of
the machine could not well be found, examined this drill
and recommended it to the Emperor. His favorable opinion
is highly commendatory of the mechanical skill and genius
of the manufacturers.

There are a number of other manufacturing establish-
ments in Richmond, Germantown, Centreville, Cambridge
City and Hagerstown, besides those mentioned in this brief
notice. '

At the dedication of the new works of the Hoosier Drill
company, at Richmond, J. M. Westcott, president of the
company, gave a brief review of the progress of manufac-
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tures in Richmond by decades. From this address I learn
that the number of manufactories now in operation at Rich-
mond is 139. The amount of sales for 1877 was $3,315,510,
and the wages paid during the same time for labor in these
factories amounted to $702,693,

THANKS.

To the citizens of the entire county I am indebted for
the most cordial treatment while prosecuting my investi-
gations. “Mr. J. C. Ratliff let all business go and-traveled
with me day after day. Mr. L. B. Case, a most inde-
fatigable student of mnatural history, Prof. J. C. Macpher-
son and Mr. M. J. Shinn, also accompanied me on many
occasions. These gentlemen are all well acquainted over
the county, and familiar with the most important gealogical
localities. I am, therefore, greatly indebted to them for
much valuable information and their able assistance. To
Mrs. Mary P. Haines I am also under obligations for the
privilege of studying her ample collection of fossils and
cryptogamic plants collected in the county ; notice has been
made of this collection, together with a cataloghe of the
specimens, on page 201 of this report.

Though Dr. O. P. Barr happened not to be at home when

I called to see him, I must not omit to mention that he has
an admirable collection of fossils collected in‘ the county,
and has done much to enrich the science of palzontology by
his discoveries.
" I must also notice the Hon. William Baxter for the warm
interest he manifested in the progress of the survey. Mr.
Baxter has an extensive library, and is a great reader and
student, as well as energetic business man and prominent
legislator.

Hon. John Yaryan, the able representative of the county,
also very kindly tendered all the assistance in his power.

]




-

, WAYNE COUNTY. 235

James Starr, president of the Richmond Gas-works, was
likewise,active in showing me what attention he could. Mr.
Starr is one of the most enterprising gentlemen in the State;
he is known in Richmond as “the great American tree-
planter,” having set out, within the year, over one thonsand
trees. He has purchased a large plat of ground in the city,
and is ornamenting it with walks, drives, shade-trees and
ghrubbery, to be open to the people as a public park.

To the press of the county I am also under many obliga-
tions for encouraging notices and kind words regarding the
progress of the survey.

The following is a list of the ferns, mosses, hepatice and
lichens collected in Wayne county, Ind., by Mrs. Haines,
and furnished by her for publication in this report:

FERNS.

Adiantum pedatum ..oovuees ceeerene seeisines sreninneeensn e L
Asplenium angustifolium
Asplenium thelypteroides .
Asplenium felix-feemina.....vveeveresnisciensnniennneinees

Asple. felix-femina, var. Michauxii.

Aspidium acrosticoides ... ver vrrsrenesissssenn e Swtz.
A. acrosticoides, v. incisum.

A, thelyPtera e vevrerers coreus siornenn senmss suness sotasanssenees Sw.

A, SPINULOBUDL.c.ueet veereanss rassvsniens ssnorsats suress sainteaeenss Will'd.
A, spinulosum, vag.

Botrychium virginicnm ..o veeisennines cnteeninienen .
Camptosorus rhizophyllus
Cistopteris fragilis... oo wrrense verier ssseniss soreseeis ees

C. bulliferae.ccees ceerencverns seniosees sennoennes

Onoclea sensibilis...ccee veererer e

Polypodinm hexagonoptertm c ueeeiues srviseces snsssnnesesees Mx.
Pteris aquiling oo ceeeeensrveennn conncnns i s ORI IS

Aulocomnion heterostichon.....
ANOMOAON TOSETALUS cer veveares sernenssres sossenes srsses sosssenes
| A, tristis.
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MOSSES—~CONTINUED,
A, fragilis.
AL attenuatus wuisiies seaeemersens ores sreres sessee o Hidb,
A. obtusifolius....... e seanes sene roes senennans .Br. & Sch,
Atrichum angustatum.............cevces vreeeesvrsae vens ..Hood
At, undulatum,........... ...Beau,
Bartramia pomiformis.........coeevereesorrersennes s «Hedw.
B. marchica........covevens viennns .. Brid.
Barbula fallax ......cecvvvers veveerconnnn crnene enis vernee sreneones Hedw.
B, C8BDIL0BA v ovvee trentins e vereetes cvens e eaes ereerees veneas Schwaegr.,
B. unguiculata....... ..Hedw.
y Bryum argenteum ..cocurue erirn coveeeces saerse sraore seeese seeane Linn,
Bry. caespiticium ... cvens cevverens cortes vecren sesves crees senes Linn,
Bry. nUEADS.. oeciie rrerne crerrie reesees sereesane senees senes Schreb.
Bry. pyriforme...co cieveiee ceeeen venens srernnne sesanens seeeosns Hedw.
Bry. pseudo-triquetrum...... ces svnereens Hedw.
Bry. roseum.... .. .covvvcerirrenn o vee verersees senarenn Dill.
Ceratodoit purpurens e ares e H.&B.
Climacium americanum ..........eeesveeruvers sosvernen creencane Brid.
Cylindrothicum seductrix.!
Cyl. cladorrhizans.

Cyl. brevisetum.
Cyl. seductrix, var.
Drommondia elavellata. ... .cuuere veereenns seesessns vesses socene H&T.
Dicranium flagellare..........cecevvenscrnrs srervesns versrs ssrnns Hedw.

D, 5COPATIUM 111veuee eeeen eveetaes arrns cresresne cevrneses srobeenes Hedw,
D. viride.

Funaria hygrometrica............ cuerreres vorevens seevernes sorens Hedw,
Fissidens adiantoides. ... vereeres verre veenesvesues eeraesennes Liv.
F. taxifolins....... eee sireeties bEeres beeeus sanee saseee seraes sesennnes Liv.
F. subbassilaris.

Grimmia pennsylvanica ...........

Gymnostomum curvirostrum
Homalothecium subcapillatum.

Hypnum acuminatum.......cocus coeveeers veieie veaees sreese veens
Hyp. boscii.........;
Hyp. cordifolium
Hyp. cylindrocarpum ....
Hyp. campestre ......... ....
Hyp. delicatulum.....cc.. e .

Hyp. deplanatum.

Hyp. Buitans. . ccive vieieveres e enris s e teeree sean
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MOSSES—CONTINUED.

HYP. BACHLew tierreees sarneesns srvveriss svrers sessessessse senens senees BT & Leh,
Hyp. gracile, v. lancastriense.

Hyp. hispidulum........cccernnererannnns Ceeseressaenenns e, Brid.
Hyp. hians. ....ccceverens veveeivn, vores

Hyp. imponeus.....

Hyp. 1aetum. . ciieeei seeriiies seeieiiiivnicssne sovnennne caveer conens

Hyp. riparium, v. cariosum.

Hyp. rutabuluin ...ocoieee vnennenns cnienens ceesreres vrerarene seases Linn,
Hyp. serrulatum...cccveesereieneraenes weevunees seveneses searesans Hedw.
HyP. BErPEUS eueesvrevrsiiiecs i rtssiene cosnnn sesses eseos venane Linn,

Hyp. serpeus, v. orthocladon.
Hyp. serpeus, v. radicle,
Hyp. salebrosum.........coovemerreeiiiicevencrscorreneonees seeereees Hoff o

Hyp. strigosum...... ebersnues crrenesanss esess snsasansn eanss bessee Hoff.
Hyp. tamariscinum ...... .ccocvnr seveneviviieceneis secein snvvnnens Hedw.
Hyp. varium. .
Hedwigia ciliata ... viveriies srvenies soeiiiseeren covsreens ennas Ehrh.
Leucobryum vulgare,

Leskia polycarpa ..cocecee ovenennnans everress suanie seetie satnastas Hedw.
Teptodon trichomitrion...ccieeees vecnrres verercens cvrererenserenn Brid.
Leucodon julaceus.......covevvinnevonees vvvesies evver vvnnenns Hedw.
Len, brachypus..eececieirsvriiiniiniesierens cereisens ceevns sevnns Brid.
Leptodon ohioense. !
Leskia denticulata....cciviviiiiriis venrieiet sensienie cennen cneees Sall.
Muoium affine......ceooniie vorvinnnt seenninin rrens srneenni senneeens Bland.

Neckera pénnata—small var,
Orthotrichum strangulatum.
Polytrichum formosum ......c.ooveennen
Physcomitrion pyriforme
Pylaisea denticulata.
Py. INtrIcata oovivereii it venninrrien senres ereeenee e e
Py. velutina...oceeeennae
Platygerium repens
Schistidium confertum......c.ecvevisiviieiiviiniininnseinvanans Funk,
Trichostomum pallidum......covevsvevieerie vrvernnes voerirvenane Hedw.
| Thelia a8prella cocovvut veviie sireeises orennens convenens ceenns venens
Thelia hirtella...§......

Weisia viridula......ccc trveeres covvenienes corenreesaranes soesenses
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HEPATICXE,
Conocephalus conicus....... ... ter erveerens sresensesses reeaes «eee Durn,
Frullania aeolotis....ceiereevveessrecsessriscsvenes Cionarerersaanes Nees.
_ F. ehOracensiBu. -crseeers crvrennee svenuanns shesestaesaseinssttnessenes Leh.
F. virginica.
Aneura sessilis,
Blephoragia ciliaris... . coere sevssrars ssueetvoseniiie senanene voe.Nees.
Chiloscyphus ascendens. ... viveiversie fovrise venens vansnnes H.&T.
Calypogeia trichomanes.
Jungermannia curvifolia,
J. schraderi.
Lophocolea maconni.
L. minor.
L. bidentata.
L. heterophylla . o seeeisnns corerssnvnneesons snnoss ssnes sesnne Nees.
Madotheca platyphylla,
M. thaja.
Marchantia polymorpha,
Radula complanata.
Reboulia hemispherica,
Trichocolea tomentalla.
LICHENS,
Cladonia mitrula...ccie seseceseisecannnnsennes saenenesasssennes Tuck.
CL cristatella. ..ocvcene veeres crssesesn s vore senrarans sreeneees veees Tuck.
ClL. fimbriata....cccies sevansaee reesss sesseres seotes sesesnues sesavenes Fr.
CL fimbriata v. tubeformis.
CL. 8qUATNOSA ..uvervevses uanne reeveeas snvess sareerees seseeeres sasene Tuck.
Endocarpum miniatii. .., e coreeeses sonessssaesissnsanenns Sch.
Graphis dendritica.
G. scripta. '
Lecanora pallescens...uu vurreevees soasesssaesenss sovasanesaseas Ach.
Leptogium pulchellum.......cces veceniees svessrses srsrasies susees Nyl
L. lacerum.
Parmelia caperata............ ereeere seseessennsenenane teeenivens Ach.
~ P, l=vigata.
P. t1l18C€ e urereesss crererune sossre sasvonnas sessvanes ssssens Verreenees Ach.
P. BorTerin e e iriensermersneeissueecs senune sunsen s beeesrereeeneen Turn,
P. perforata v. cetrata.
Pannaria nigra. 'Y
Physia stellaris ..o cicncesiinsnens wisinnes veseseren varsanane Wallr.
P. 8peciosa cuuersierens deeeesieretete srersesse seeaseses vae vieseereraes Ach,

s
5

\
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LICHENS—CONTINUED.

P. speciosa, v. hypolenca.
P. obscura, v. agglutinata.
Peltigera canina.
Ramalina calycaris.

Sticta pulmonaria .. s sse csvisens cessseneens whenren Linn,
Sticta glomerifera.

Theloschistos parietints....... cooveeiie venne covensnsee vevenens Norn.
Uspea barbata. uveeeees cuvese verneeseeres coratnereens corane seesennne Fr.
U. barbata, v. florida.

V. angulata.

TABLE OF ALTITUDES.

! {By Hon. Jesse L. Williamg, C. E., Fort Wayne, Indiana.}

Jesse L. Williams, of Fort Wayne, has, at my request,
presented for publication in this report an interesting collec-
tion of altitudes gathered through a long professional career
as civil engineer, beginning with the commencement of the
Wabash and Erie canal in 1832. These tables of eleva-
tions comprise several hundred points in various localities-
between the Allegheny mountains and tide water of the -
Pacific ocean,and between the Ohio river and Lake Superior.

The elevations were ascertained in the course of numer-
ous surveys for canals and railroads under his supervision,
and that of other civil engineers, by the more accurate
method of the spirit level.

More than half the points are in Indiana—many of them
in adjoining States into which our public improvements run—
while their scope is so extensive as to give hights of promi-
nent mountain”ranges and valleys on each of the five Pacific
railroad routes, either constructed or located across the
Rocky mountain region.

E. T. Cox, State Geologist.
INDIANAPOLIS, January 1, 1879,



TABLE OF ALTITUDES along line of Wabash and Erie Canal, from Toledo, Ohio, to Evansville, Indiana. R
: [
Feet sbove | Doet
TOCALITY OF OBSERVATION. . COUNTY. STATE. above
Lake Erie, Ocesn.
Low water of Maumee river at Toledo—average lake leval Lucas . Ohio 0 578
do do do  foot of Maumee rapids Lucas . Ohio 0 578
do do do head of Maumee rapids, below Providence dam ...... Lucas . Ohio 69 632
Pool of Providence dam at head of Maumee rapids Zeereveres Henry ............| Ohiocueerees 63 636
Low water of Maumee at Defiance ...... Defiance .....wi] Ohi0.cieicd 94 667 @
Surface of Wabash and Erie canal at junction of Miami and Erie, and Wabash and Erie canals............ Defi Ohio 148 721 Pl
do do do at east line of Indiana............... Allen Indiana."... 1 0 e
do do do ~ at Fort Wayne, Indiana, (summit level). " Allen ..............| Indiana. ... 194 767
Tow water of Maumee at Fort Wayne, Indiana....... varmeesernberaninsenase ’ Allen Indiona. ... 164 737 S
Court-house square at Fort Wayne, Indiana. Allen ... ....| Indiana. ... 199 772 Q
Summit, four miles southwest of Fort Wayne—divide between the Maumee and Wabash drainage........ Allen .............| Indiana. ... 193 776 =
Railroad track of Pittsburi, Ft. Wayne & Chic:lgo depot, at Fort Wayne. Allen ....... .| Indiana. ... 212 785 Q
*Rock ledge across bed of Little river, three and one-half miles above Huntington Huntington......| Indiana. ... 1m 44 |
Court-house B%m 10 HUDEINZEON. ..veverveerraessssmseonsssssrenresassrersesssssssessasensassnsassosesasssnsssnessressontassssoses Huntington......| Indisna. ... 168 741 e
Low water of Wabash river at mouth of Little river, two miles below Huntington..........coccecorvarmescrenenn.) Huntington......| Indiana. ... 126 699
do do do Salamonie ... ‘Wabash Indiana, ... 94 667 e
Court-house SqUATE 1N WHDBSH ..v.evuecrenrersesseesserasrrerssonsesronssissasseseessenss . Wabash Indiana, ... 157 730 =
Low water of Wabash river at mouth of Mississinnews, Miami....cccernee Indiana. ... 60 633 b
Court-house square in Peru N Miami. oene oo Indiane. ... 84 657 <
Low water of Wabash at mouth of Eel river..; : Cass, Indiana. ... 10 583 w
do do 8t Delphi, DElOW PHUSDUIZ GRIL.....omsescorrereowseromseasenssesereessesesseesessrsressosessoeens Carroll ............| Indiana. ...| Below 47 526 =
do do . at mouth of Tippecanoe. Tipp «..| Indiana. ...| Below 57 518
do do at Lafayette Tippecanos .....| Indiana, ...| Below 67 508
do do three miles below Clinton Vermillion...... Indiana. ...| Below 115 458
do do at Terre Haute e Vigo Indiana. ...| Below 122 451
Public square in Terre Haute, Vigo Indiabs. ...[ Below 75 498
Summit level, cross-cut canal, the divide of drainage between Wabash and White rivers, twelve miles
east of Terre Haute (ground Vigo Indiana .... 0 578
Burface of canal at mouth of Eel river feeder. . Clay. Indiana ..... Below 18 565
Plane of town at Worthington—junctfon of Eel river with west fork of White river. Greene Todiana ....| Below 49 524
Low water of White river below NeWDEITY G8I.ccccrvcrrsreerirrrareessessansessrasasseserosseressecsonsrossesssassessarnens Greene. Indiana.....| Below 117 %6 |
Burface of canal at Petersburg and Patoka summit, in the deep cut Pike Indiana.....; Below 129 444
Low water of White river at junction of east and west forks Pike Indisna...... Below 177 896
gurface of canal at Dongola and Patoka sumimit........ weeed PiKO oiiiiineend Indiana.....] Below 187 438




[xaoany omp—91]

Pool of Pigeon creck dam Gibson .. .........| Indiana. ...} Below 1i8 385
Plane on which Evansville stands. Vanderburg.....!| Indiana. ...} Below 190 383
Low water of the Ohio &t EvADBTIIIE...cccumirrrrsrinis tmrinranreneminniniosesesossssmsssssssonsrsansss sssararasssssorevs soressnenne) ¥ 20AETOUYE.....| Indiana. ...! Below 247 | 326

*NOTR.—A singtululy shaﬁ;i gmnite boulder growing out of this le%ge, and rising above the water with a form slightly resembliog a saddle, gave to
this apot the name of “Saddle Rock,” by which it was known to early traders and navigators. Geologists agree that this rocky barrier was once the over-
fall outlet of the great Lake basin, or inland sea. ’

TABLE OF ALTITUDES on the Line of the Cincinnati, Richmond & Ft.WaynelBailroad; from Fort Wayne to Richmond.

: R
LOCALITY OF OBSERVATION. Coonry. | Sratm. | Festabove 3532
. B k.

Low water st Fort Wayne, %meﬂon of 8t. Max{'s and 8t Joseph rivers
Water surface Wabash and Erie capal, summit Ievel at Fort Wayne.

Railroad track at Fort Wayne, opposite P., Fi. W, & Chi. p ger depot..
Adams’ Station (five-mile switch) %Eound——inyersecﬂon with Pittsburg road ...c.cceeirnennnnes
Summit between Maumee and St. Mary's rivers, 34 of & mile north of Adams county line (ground)......
Low water, St. Mary's river, one mile north of D

Track at D 3 g)ppesi(e tation house)

Summit between 8t. Mary’s and Wabash rivers (ground)
Low water, Wabash river.
Summit between Wabash and Salamonie rivers (ground).
Low water, 8alamonie river, at Portland

Summit between Salamonie and Mississinewa rivers (ground)
Ridgeville, railroad crossing: oo
Low water, Mississinewa river at Ridgeville, M

8 it between Mississinewa and White rivers (ground)
Low water of White river, near Winchest

Winchester, at crossing of Bellefontaine railroad (track)
Summit between White river and Green's fork of White Water (ground)....., . .
Tow water of Green’s fork of White Water R wenensd Inndiana, .. 548 111

acatur.
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TABLE OF ALTITUDES on the Line of the Cincionati, Richmond and Fort Wayne Railroad, Ete.-——Continued. 1N
‘ L . ' Feet
LOCALITY OF OBSERVATION. : Cousry., | Srare. |Fogtabove Shovo
) . ] * 1 Ocean.
Sammit between Green’s fork and Noland’s fork of White Water, about two-thirds of &-mile south of| .
Wayne county line (ground—highest Point) ..o cvsvunecesienriesnisraninsenn Wayne .. Indiana ... 649 %1212
Low water, Nolan’s fork of White Water............ Wayne Indiana 499 1062
Summit. between Noland’s fork and White Water (ground). Wayne............| Indiana .... 569 1132
Junetion with Cincinnati aud Chicago railroad, near- Richm. Wayne.. Indiana .... 398 969
Low water of White Water at Rich d Wayne Indiana .... 312 885 @
Richmond City (track at ger depot) : ‘Wayne. Indiana ... 396 969, g
N a . N
- — - — &
i #Nork. —The highest ground in Indiana is found about eight miles southeast of Winchester, in Randolph county; at the source of the White river, 8
‘White Vater and Big Miami rivers—being probably 680 feet above Lake Erie. It is level table-land. 8
>
|
‘ )
TABLE OF ALTITUDES on the Grand Rapids and Indizna Railroad, from Fort Wayne, Indiana, to Petoskey, Michigan, %
) (Little Traverse Bay). ’ g
t
Feet above [ Foet
LOCALITY OF OBSERVATION, COUNTY. STATE. Lake Erie gbove
* | Ocean.
Junction with P., Ft. W. & Chi. Railway (track), west of St. Mary's bridge........ ... Allen Indiana .... 196 769
Wallin Station, do. Q0. circcrnnn e e st s e ss e ne s ban Allen ............| Jndiana ..., 288 861
Huntertown, do. do. Allen Indiana .... 256 829
Bruce’s Station, do. do. Indiana .... 304 877
Swan, do. do. Indiana .... 332 905
Avilla, do. A0, cceneciersnneenitseneatisararesirtessarasasas ennse Indi 408 981
Summit between Cedar Creek and Elkhart river, half mile south of Lisbon Indiana .... 444 1017
Kendallville < Indiana ..., 404 917




Rome lake (so-called). ~ This is an artificial reservoir, in Middle fork of Elkhart, built by the State in
1887, 1o supply summit level of Erie and Michigan canal...... Indisna.....| 864 937
‘Wolcottville, .j Indiang..... 886 959
‘Valentine stati Indians..... 400 973
LaGrang Indiana..... 854 927
Lima ounes Indiana..... 824 897
State line, between Indiana and Michigan 816 889
LOIZIB.c0usnrersisnestesarorsenrearasesssosmronss nessrssesacastossnssessnssnssnnens St. Joseph . Michigan . 860 938
Michigan Central Air-Line railway crossing vesess] St Joseph Mic] n . 284 857
Mendon, on the Big 8t. Joseph river, . - er venens} St Joseph Michigan .. 284 857
Vicksburg—crossing of Lake Huron and Chicago railroad Kalamazo Michigan .. 298 861
Kalamazoo—Michigan Central railway crossing. Kalamazoo Michigan .. 214 787
Crossing of Kal river Michigan .. 160 733 -
Plainwell. Michigan .. 184 57
Martin emersesssasensiesbressstsraattateestrentes AR aREIIRNESeaS SR eene Lenaratesranern fadaaseeoiarnE Trrasdrnevantaresstnentenas R Michigan .. 272 845
Wayland e Michigan .. 200 773
Moline.. . Michigan .. 246 819
Track on Grand river bridfe, at Grand Rapids........e.n. tnerseshensrnearenrrreres resenarasessnseas raen seane Michigan .. . 50 623 .
Detroit and Milwaukee raiiroad track at LTI, cveemetneesonsavasersmsesacs sossansseres sanesasnsersreseansinacs srss . Michigan .. 55 628 b i
North's Miils. ereentereoutatsastrasstnsreanarenenses sasone Michigan .. 52 625 ol ’
Whitney station .............. revreserressran R Michigan .| | % 648 3
Childe’ mill, on Rouge river .| Michigan .. 111 684 ]
Rockiord station . Michigan .., 127 700 o
Edgerten station Michigan .. 110 683 o ‘
Cedar Springs...... .| Michigan .. 280 853
Summit south of Pierson + .{ Michigan .. 864 937 52
Pieison_station ...... ! Michigan .. 341 o14 *
Howard, one-fourth mile south of Tamarack creek. Michigan .. 312 885
Summit, north of Tamarack cree Michigan .. 355 928
Morley. .1 Michigan .. 323 896
Summit, north of Morley .{ Michigan .. 416 989
Crossing of Mack’s creek Michigan .. 366 939
Sumunit, North 0f Mack’s Cre€k.. ... rvrecerrireerccrssrcseosssrernimmassacsarsestasasssionas . Michigan .. 407 970
ine plane at Big Bapids, east side of Muskegon river...... . Michigan .. 846 919
oW water, M river, at - 2 Michigan .. 325 898
Surface of ground at Paris, on Muskegon river .«.| Michigan .. 352 925
Hersey river cr soe ens . .| Michigan .. 4927 1000
Summit between Hersey river and Beaver creek, a branch of Pine river of the Manistee....cc..vceveeiunne,| .| Michigan .. 697 1270
Beaver creek, .| Michigan .. 6385 1208
- Summit belween Beaver creek and outlet of Rose lake, .} Michigan .4 . 687 1260
i Outlet of Rose lake... ; Suevearnecen hereausntsyentiss b ases tatr et et natentyantone suss o ats .t Michigan .. 599 1172
Summit between middle fork of Pine river, and outlet of Rose lake veene Michigan .. 678 1251

Middle fork of Pine river
Summnit between, Middle and North forks of Pine river,

g

3
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TABLE OF ALTITUDES on the Grand Rapids and Indiana Railroad, ete.—Continued.

¥¥6

Feet
'LOCALITY OF OBSEEVATION. Countr. | Srarm. |Festabovel gyo0,
Lake FErie. Ocesn,

North fork of Pine river......... Michigan .. 679 1262

Summit between North fork of Pine river and Clam lake Michigan .. 759 1332

Clam lake Michigan .. 702 1275

Summit ridge, between Clam lake and the Manistee river, on railroad line............c... Mijchigan .. 867 1440

Highest points of this range of hills, further east, estimated at Michigan .. 1060 1573
ead of Cedar creek, 6,000 feet north of the Manistee range of hills Michigan .. 677 1250 Q
Cedar creek—first crossing, Michigan .. 555 1128 =
Cedar creek: d crossi . : Michigan .. 511 1084 =1
‘Water surface at Manistee river, at crossing on section 9, township 24, 18RZe Su....c.rorvirrcneiaeniannne Michigan .. 329 902 ny
Plain, 7,000 feet north of Manistee river : Michigan .. 420 993 8
‘Water in Fyfe lake Michigan ..| 440 1013 ot
Summit between Boardman river and the Manistee river Michigan .. 546 1118 [}
Boardman river. Michigan .. 438 1011 >
Summit between Boardman and Rapid. rivers, Michigan .. 510 1083 s

B Rapid river (surface) . Michigan .. 389 962
Plain just north of Rapid river. Kalcasco . . 480 1058 ]
Plain at head of Spring creek, a branch of the Boyne river, Charlevoix. - *657 1230 =
Boyne river, five miles east of the head of Pine lake. <eeers] Charlevoix. o 90 663 s}
Summit between Boyne and Bear rivers. . Charlevoix. o 140 713 o
OQutlet of Bear lake (Walloon, so-called) Charlevoix . . 110 &
Bear river crossing. : Charlevoix......| Michigan .. 90 663 H

Bluff at head of Little Traverse bay, near Petoskey City Emmet ... .| Michigan .. 74 647

Surface of Little Traverse bay, (Lake Michigan level)........ Emmet ...........| Michigan .. 12 585

# NoreE—~About five or six miles east of this ggoint, on the divide between the Cheboygan, Bo gne and Manistee rivers, in township 82, range 4, there
are saud ridges, rising to the height of 1,100 or 1,

feet above Lake Michigan., This is undoubtedly the highést ground {u the State,




TABLE OF ALTITUDES on the Fort Wayne, Jackson and Saginaw Railroad, from Fort Wayne to Jackson.

. Foet
LOCALITY OF OBSERVATION. Coontr. | smarm. | Jegtabove Abore
an.

Surface of water in Wabash and Erfe canal at mouth of 8t. Joseph feeder—summit level 194 787
Fort Wayne de;;ot—-juncﬁon of Muncie and Saginaw vailroads, north of St. Mary’s river..... 188 761
North line of Al Lo an 844
New Ers st 286 859
Eel River railroad crossing (Auburn junction) 295 868
Auburn st; 299 872
Crossing of Lake 8hore and Michigan Southern raliroad at Waterloo. 341 914
Summit station 428 1001
Pleasant Lake station 402 975

Angols siatl 478 10652 b

High Point—sutface of ground 518 | 1 S

Fremont 482 1 =1

State line between Indiana and Michigan . 500 1073 ]

tr .} Michigan.. 462 1085 =}

1o wnter of 8t. Joseph of T80 JERUTACO. v veossensrersorsssesmsmrnesseomerer oensormmserseerssssmsersrosn Michigan ., 423 996 -]

g Michigan 627 1200 ttg

High %oim, one mile north of Reading. In this vicinity is the highest ground in the south half of the g

tate, being the source of the Big and Little 8t. Joseph, Kalamazoo and the river Raisin ........ 647 1220
Bankers—-;unctmn of the D.,H.and I.railroad 494 1067
Crossin Michigan Southérn and Lake Shore railroad (old line) st Jonesville 504 1077
Jonesville station. . 488 1056
Low wat,et in Kﬂamzoo river, near Mosherville Hilisdale. . 442 1216
peeserasaes Hillsdale.........| Michigas .. 459 1022
Low water in Horse-8Bhoe lake. Jack Michigan ., 482 1054
Hanover stati weres| Jack Michigan ., 541 1134
High point, one-half mile north . of Hanov soenen} JaaCk Michigan .. 568 186
Surface of water in north b of K Baldwin’s, Jack: Michigan .. 429 1002
Baldwin’s station Jack Michigan .. 438 1011
Crossing of Jatkson Branch of Lake Shore and Michxzan Southern railroad eenana] JoCk Michigan .. 362 ‘985
Low water in Grand river—-Hayden’s mill pon Jackson ... ......| Michigan | 357 930
Michigan Central railroad crossiug on the Grand river.... Jacl Michigan .. 358 981

Do

N
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TABLE OF ALTITUDES on Pittsburg, Fort Wayne and Chicago Railway, from Pittsburg to Chicago.

Feet -
LOCALITY OF OBSERVATION. Couwry. | Srare. | Feotabove bove
cean.
Statlon at Pittsburg Union depot 173
Lowest point of tratk, Ohio bottom, Just east of ROCKEEET...rewrrerr e 133
Low water of Ohl0 YiVer 8t MOUh Of TIVET. cvrsrrsssemensrrnrssorsoooooosoossrreesssssrese e .
Track at New Brighton,on Big Beaver river. Beaver 178
Track in SUIMMIt Cut, WSt OF HOMEWOOH, vvrrr:eererrrsessommsrosssrrsossserseomssesooeeeseeeeee oo 22t Beaver. 482
Track at New Gallilee,on Little Beaver crock e st ee et e e sesseantnesarasenaen Beaver............. 385
Track at Leetonia, on Green creek, a branch of Little Beaver......... Columbiana..... 444
Track at Salem Columbiana..... - 601
Track at Woodland, two and one-half miles west of Salem... 673
Track at Mahoning river, two miles east of Alliance, 487
Track at Alliance o
Track at Strassburg, west of ATHANCE...... ... evseneernenisnenens 615
Track at Massillon e 382
Track at Orville, crossing of Cleveland and Mt. Vernon railroad. 486
Track at Smithville, five miles east of Wooster......... 550
Track at Killbuck creek, west of Wooster 279
Track at Loudonville . 403
Track at Lucas. 519
TLCK 8t MANBMCI..covvvreerorerersrsesessasemomsssson sooersomsermresesseesers oo 579
Track at Richland station 629
Track at Cresthne............ o eesssseneeeisetrenraesesesestessasas sreraarnnes senan 690
Track at Bucyrus 858
Track at Forrest, crossing C., 8. and C. railroad....eemr o, 368
Track at Hog creek marsh 302
Track at Lima, crossi::fg11 D. and M. railroad....... 207
Track at Delphos (surface of Miami canal). ..... 209
Track at Van Wert........ Y
Track at Fort Wayne (in front of | ger depot) . 208
Track at 8t. Mary’s river bridge, Arcola station....ermrrerrvrerscrsnnsnnnn 261
Track at Summit, one mile east of Cresse. . 304
Track at COMUDDIA CItY...ouv.rrmveesrereereesnssmmmreossssrssoomssenseesssnee e R Indiana ..., 264 837
k at Summit, between Eel river and Tippecance river—8,000 feet west of LAIrwill..........oooooooeorn. Indiana ..., 301 964
Track at Warsaw. ’ Indiana.... 252 825
Track at Plymouth Marshall.........! Indiana ... 209 782

9%e
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Surface of Yellow river at Plymouth Marshall Indians....| 188 761

Track at Summit station, four miles west of Plymm'*h Marshall .........| Indiana.....| 279 852
Burface of Yellow river ten miles above junction with Kankakee, Starke. Ibdiana..... 122 695
Surface of English lake (Kankakes river) Starke... Indinna..... a1 664
Surface of Kankakee rlver——ordma.ry low water—at crossing of P., Ft. W.and C. railroad.... eeaeneesf Starke.... Indiana... 94 667 B

Track at Hamlet st Starke, Indiana.....|" 126 699
Track at W: : Porter...o.uneee. Indisns..... 159 732
Summit between Wanatah and Val i Porter, Indiana.....} 186 759
Track at Valparsizo. Porter. Indiana.....} 166 789
Track at Wheeler . Porter. wof IDdisma.....) 94 667
Track at Hobsrt - Lake 3 Indiana..... 51 g%
Track at Saut.h Chicago ............ Cook Ilinois...... 17

Surface of Lake Mick . Cook Illinots...... 12 585

g

LEVELS along Michigan and Illinois Canal and the Illinois River. 3

o]

5

Feet .

Feet above @&

LOCALITY OF OBSERVATION. CounTy. STATE. | ve Erie. | 2DOVe b
Summit level of canal Ssnrhce water) ten or twelve miles southwest of Chicago....eveereevereeniens 595
DesPlaines river st Joliet, N 543
Track at depot in Joliet. . 560
Surface of Iilinois river at movth of Fox river,at Ottawa.......... enesarrneninens o ersareares voreerran [, 448
_ Surface of Fox river at Elgin, crossing of ral flrcad 700
Surface of IIIiNois Tiver at Lesalle 81d Porth....vrssrorrorssn rerres 439
Surface of T1inois Yiver at Peorif ....c.coivrvrerrrnsrtmisetennierissessstonsaraestormiessenssassasenes svatnosmscneessssmsssssn 438
Surface of 111inois river at BeardstoWi i ceccrrsesinsnsonrisosserissisinenorsassessssnssossisasssssssarass varane 423
Surface of Illinols river at Naples, at crossing of railroad y . 418
Surface of Mississippi river at mouth of Illinois river.. . 410

444




TABLE OF ALTITUDES on Fort Wayne, Muncie and Cincinnati Railroad.

Feet
LOCALITY OF OBSERVATION. Counry. | State. |JoebaO¥e| ghove

n..

Track at crossing of Pmsbu%,Ft. ‘Wayne and Chic;go Railway. Allen ...cuirvie...| Indisne ... 195 768
Track at crossing of Toledo, Wabash and Western (Wabash Railroad) Allen Indians ..., 225 798
Track at Fe n’s statl 2 . Allen Indians ..., 231 804
Tradk at Wells county line........ Indiana ..., 258 829
Track on 8-mile bridge at Ossian eaeeanes Wells Indiana ... 252 825
Track at summit between St. Mary’s and Wabash rivers Wells..............| Indiana ..., 301 874
Track on bridge across Wabash river. Wells Indiana ..., 246 819
Track at Blufiton depot. Indians ..., 262 835
Track at Worthington CroSSINE ...ueesivmeierssserssarsass tsssserererssaress taeesassaestrasessnosarmssanssanissressn Indians ..., 291 864
Track at summit between Wabash and Salamonie rivers...... Indiana... 322 895
Track at bridge across 88lamonio river at Montpelier.............ccvveeemeeececsissssasmrecsaseesasess Indiana ... 292 865
Track at Delawars county Hne...........ccovsererosersnsrsnnsrosmsssies sesons Indiana... 365 938
Track at summit between Hartford City and Mississinewa river. Indiabs .. 382 - 956
Track at Eaton.............. : orane Indiana.... 340 918
Track on bridge over Missi wa. .| Indiana ..., 337 910
Track on bridge over White river. Indiana ... 365 938
‘Track at Muncje station Indiana ..., 376 948
Track at Henry county line Indians ..., 443 1016
Track at Bpringport.........c.cerceraneerenns Indians ... 256 829
Track at summit between Wabash waters and Blue river.....cccreuceenne. Indians ..., 534 1107
Track at Newcastle,on Rlue river. 472 1045
Traek At NOW LIBDOM......cisesucrsnieersocsas osrssnsnsessssssmrssssasassensonmssosasssssseasssssassssossranersensrnnssassses 536 1109
Track at Wayne y line e 483 1056
Track at Cambridge City. [ .| Indiana ..,. 384 957
ck at Beeson’s tvesansrssaesaneanernene .{ Indiana ..., 813 886
Track at Fayette county line Indiana ..., 308 881
Track at C sville. Indiana ..., 265 838

8¥%
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TABLE OF ALTITUDES on the Pan-Handle Route (so-called) from Chicago, through Liogansport to Union City.

. Feet
LOCALITY OF OBSERVATION. Covnry. | Srare. |Footabovel qpve
Lake Erie. Oconn,
Surface of Lake Michigan . " 12 585
State line betwoen Iinojs and Indiana. Srsvesvesreomaenthacniestences senseansensfensens 48 621
Crown Point st 144 7nr
o atati 114 687
b tati 144 7
Koutts' stati 118 691
Crooked creek, sast of Koutts® stati 103 676
Lacroese stati 105 878
North Judson 132 765
Gundrum etati 140 718 b
%‘ BEAUIONL e vvcuvseneesesseesssercresserssresensersnesemsrossasersennsssean sesrnsnssnssoraessererssosressesnsssoses soeees 13:{ 7%2 S
ppecance croasing Hobrners &
Star City stati 186 09 e
Bosethl 152 726 [}
Ro, &ICentre station....ccuneeenns 165 738 =}
Ge hard's nt?tion,nummit between the Wabash and Tippecanoe rivers,9 miles west of the Wabash...... lg ;gg g
Anoka ‘Junetd 126 699 -
ODWRFE BUALION.. i cen ceetniierventastorsssersrasronsonsasnsssronss 198 766
Bunker BHLL 8tA1I0N. c.oceivesoreermsninsseesessssersrsnsssseresnssassens coces ersrssiones 230 808
North Grove stati . 247
Amboy stath 240 813
Converse stati 245 818
Mier station 246 819
BWIZEr SIALIOML covureevrerranssnssssieisiiiersnnstansssessnenssnassrassnssssssssoonsesassses .286 839
Marion stath 241 814
Jonesboro' station 276 849
Hariford City station 341 014
Ridgeville station, crossing of C.,P.& Ft. Wayne Railroad 424 997
f
€L




TA LE OF ALTITUDES on Toledo, Peoria and Warsaw Railroad, from State Line of Illinois and Indiana, to Logans-

&
port, Indiana. - =)
Feet above| Foet
LOCALITY OF OBSERVATION, COUNTY. STATE. |y} Frie (gbove
" | Ocean,
State line between Indiana and Iilinots. Indfans .... 107 680
Kent station.....ciiiecerivinsecesnsisesnsressnens .| Indiana .... n 684
Goodland stasi \ Indiana .... 148 721
Remington BEALION. «...ccivierscessesansccsisrcrsrtrisssncsessosrossasssonc assmacssssersontas reraeerrecnstsacseas sosessareresnsl I Indiana .... 162 735 [}
Wolcott station . .| Indiana..... 145 718 [e7]
Reynolds stati . Indiana.... 122 685 Q
Surfage water of TiPPECRNOE......ccriveseueecisrarisesentrsererons .| Tndiana ..., 32 605 e
Monticello station... .| Indiana .... 102 676 Q
Idaville station . Iudiana.... 142 715 @
Burnettsville stati ; LeavensRuseest esaneAbese s s nrenetneett Sanene sypusbetTsaseemaae e ten .| Indiana .... 136 709 a
Lake Cecott BLALIOM..cceierreveearesenseihsaatoressstviseessansssnsoss sensnsaesuns sosnun 1ndiana .... 133 706 5
CUITELON SLALIONcereeeeerrisiaiveeeissorsasnesssntssssrassasessstesessasassnsssesansssansrssessneremsensessnnnsers ....{ Indiana .... 101 674 =
I ¢ stati .| Indiana ..., 23 596
- o ‘
= ‘
o)
(] 1
] |
ELEVATIONS on Detroit and Eel River Railroad, from Logansport to Butler. =
Feet ahove | et «
LOCALITY OF OBSERVATION. COUNTY. STATE. Yake Erie. gbove
cean. :
Track on drawbridge, W. & E.Canal at I port o] CBSS...oeeree oo Indiana ..., v 81 604 )
Bottom of Eel river Miami Indians 115 :
Roann st; Wabash Indi 174 T 4T
Bottom' Bear Grass ereek, tributary to Eel river. . Wabash Indiana 152 725
Lalket 4 Wabash Indians .... 186 759

Bottom of Eel river at North Manchester stati : ‘Wabash Indisna .... 158 sl




North Manchester stati

‘Wabash ..........| Indians .... 199 772
Bottom of Eel river at Liberty Mills station..........ce.cereee cusersesessnesesssssasasorsanse ‘Wabash Indiana ... 177 &0
Bottom of Eel river at Collamer station......,....... Whitley Indiana ..., 195 168
South Whitley station Whitley Indians ..., 232 805
Bottom of Spring creek at South Whitley stati veerasrarsnennbanesenses ‘Whitley .........| Indiana... 218 791
Columbia City station Whitley Indiana ..., 264 837
Bottom of Blue river at Columbia City station Whitley Indiana ..., 243 | 816
Cherrubusco stati Whitley .........| Indiana ..., 319 892
Butfer stati sorrassanentsrens saseenansies DeKalb Indiana ... 294 867

TABLE OF ALTITUDES on Louisville, New Albany and Chicago Railroad, from New Albany to Michigan City.
LOCALITY OF OBSERVATION. Covwry. | srams. |Festabore| S5
. ) * | Lake Erie. | 5 o

Depot at New Albany Floyd Indiana..... Below 137 436
Providence stati Clark... .| Indiana.....| Below 20 853
Knobs, near Silver creek | ..{ Above 144 717
HArriStowWn S1AtION ...vcvvrersisrrsscerseniescsrssssererasssnsnssrsssarssnssssassassaassrssnrsrenne ..| Above 301 874
Salem station........ee. . --..| ‘Above 144 ni
Sredloy’s station......vccresisrrsrreasseerirenressrenn eecsrsanees rasaes . .1 Above 304 877
Orleans STALION S.......ccuuiurrerimiincnntneein i riessssnuisinsrssirssresssmsssrasssassoss snsssesssass esnesssisen tosusentees ..] Indiana.....| Above 62 635
Mitehell SEALION ii..uvvueeearssrcrssssmmosrserossaacarmssnivins ssaees Lawrence .{ Indiana.....; Above 92 665
‘White river bridge. Lawrence .| Indiana.....| Below 70 508
Bedford station........ Lawrence Indiana.....; Above 108 681
Harrodsburg station rerttreanesetaa et e s e asrrsaear e tn R YT aabests .1 Monroe Below 65 508
Bloomington statd Monroe. ....{ Above 171 744
GOSpOrt StAtion..icvcesecrreersversiorcorinecsnis eeens] OWen..... i ..| Below ..... 678
Near Balnbridge station . . winee] Putnam..........]| Indiana....., Above 382 955
Crawfordsville station ....... vec..n. h Y Montgomery ...| Indiana.....| Above 171 44
Lafayette Aepot...... . cceereersaneresven cavssonoseesasane ipp ......| Indiana.....| Below 27 546
‘Wabash river crossing; water at bridge. eresmsenesnsssesmessesstastinn . Tippecanoe . Indiana.....| Below 69 514
Brookston StatioN......uccercsnnirnieierissinmieeremtonesssssmsstenseseriessasessssesasnsonsseesas Tippecanoe Indiapa....| Above 105 678
Reynolds station Gresessessatassonsosssatsestasetstinis apnbantetaseare titen White Indiana.....| Above 120 693
BIAQEOTA SLALIONcvc.vcrerereressessssovsmesemsssmssessrecsrossasmass asssssssstenssessasssissss sostnssassbe srbase sassrhssessestrsnssasass sascos White ‘ Todiaca.....| Above 101 674
[ isville station,... Pulaski Indiana,,...) Above 107 680

‘SEAOIITTY
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TABLE OF ALTITUDES on Louisville, New Albany and Chicago Railroad, etc.—Continued. »
. (S
LOCALITY OF OBSERVATION. Co 5 Feet above | o0
. UNTY. TATE. | a%e Erle: & e;;‘e.
Medaryville atat Indiana ....| Above 112 685
Ban Pierre stati Above 127 700
Kankakee river crossing, ...| Above 87 660
tation ...... o] ABOVE 102 676
' &
3
“
TABLE OF ALTITUDES on Canal Survey, along the White Water Valley, in 1834, g
Foet it e
LOCALITY OF OBSERVATION. CouxTy. srarm | Festabovel jpo0 H
Lake Erie. | goaqr g 1
. [=]
~ 5 1
Surface West fork White Water at mouth of Nettle creek.....coeeiennvernanns Wayne Indiana ... - 409 982 * J
Surface ground at court house in Connersvill Fayette Indiana .... 272 845 1
Surface White Water at Brookville, junction with East tork Franklin .........| Indiana ... 47 620 |
Surface White Water at Harrison, State line between Ohio and Indiena. Dearborn .. ......[ Indiana ....| Below &7 516 ‘
Surface of high water of Ohio at Lawrenceb: Terssernesesnonnnestnssressssosssanssosaessrsorsarases Dearborn Indiana ...| Below 69 504 ‘
Burface high table-land between head of White Water and Blue river, sources of Flat Rock, near Hne ‘
. between Henry and Randolph ties ouvecens ..ers] Indiana ...} Above 555 1128 |




TABLE OF ALTITUDES on Railroad Survey from Terre Haute to Evansville, 1835.

Foet

LOCALITY OF OBSERVATION. Couxry. grars. |Feetabove| 5,0,
Lake Erie. Ocean.

n.
Lebanon—Summit between Bussero creek and the Wabash Sullivan ... ......| Indiana ....| Below 53 520
Surface of Bussero creek at low water., Sullivan . .| Indiana ....| Below 146 427
White river at Robb’s; high water overi Sullivan ... ......{ Indispa ....| Below 161 412
Patoka river at Columbia; high water Gibson Indians ....| Below 162 411
Door-siil of court house at Princet Gibson Indiana ....| Below 69 504

Ridge dividing waters of Pifeon greek and the Wabash Vanderburg.....; Indiana ....| Below 104 469 ,

High-water mark of the Ohlo at Evansville, , Vanderburg,....| Indiana ....| Below 190 383

TURNPIKE SURVEY, New Albany to Crawfordsville, made in 1835. Also, some points on line of New Albany and
Salem Railroad (now called L., N, A, & Chi.), as Constructed. ‘ e

‘SIANIILIV

Feot
LOCALITY OF OBSERVATION. Counry. | Smare. |Tectabove) oy,
Lake Erle. | g ean
Knobs north of New Albany Floyd....... veeses] Indiana ....| Above 357 930
Railroad track at Salem depot ‘Washington ....| Indiana ....| Above 152 725
Summit of ground between Blue river and White river. ‘Washington....| Indiana....] Above 838 911
Depot at Orleans........ - . Orange Indiana ....| Above 64 637
Track at crossing of New Albany & Salem and Ohio & Mississippi Railroad......., Orange Indiana....| Above 101 674
Surface of East fork White river; low water.....ciccimsnssecnrane Lawreunce Indiana ....| Below 104 469
Track at Bedford depot Lawrence Indiana ....| Above 116 639
Surface of 8alt creek . Lawrence .| Indiana ...; Below 95 478
Track at Bloomin&ton depot...... Monroe ... Indiana ....; Above 180 753
Summit between Clear creek and Jack’s defeat ........cccveeeeneee +eeenee] Monroe ..| Indiana ..., Above 318 891 )
Surface of West fork of White river; 10W Water ..cccceeiicvcninsncriinns srnneaiinsssesenesmnscnsisassesosnesncens Owen ...... .| Indiana,...! Below 18 657 I
Summit between White river and Eel river, Owen Indiana ....| Above 202 75 Y




TURNPIKE SURVEY, New Albany to Crawfordsville, 1835, etc.—Continued. o
3 s
: , : Feetabove | Feet
LOCALITY OF OBSERVATION. fCouxry. SYATE. |Ygke Erie, oabove
; cean.
BULTACE Of Bl FVEE ovevvveuveersssssonsesssseeesssessesssssnsessnsssseasmassssssens Owen Indisna....| Above 149 722
Summit between Eel river and Deer cre€k..........uuuciirrsinciicsrisessasiosasssssnesnisasnnssosss - Putnam.......... Indisna ....| Above 239 812
Surface of Deer creek Put Indiana ....| ‘Above 64 637
Track at NAtional 1080 vi.uiiiuuieressirsesrosssncrasssstersasmonistesssssansssosssosesonsanassosconsnsaessasssses savase Putnam Indiana ....[ Above 99 672
Crossing of Wa.lnut fork of Eel river; low water Puti Indiana ....] Above 106 679
Burface of RACCOON CrEBK.....corvrertrsrirsarresersesis ssassssmorsnssssessassessessstssrssaasssssresoss srsonsssarsssvsns Montg y ... Indiana ....| Above 161 734 Q
Summit between B.accoon creek and Sugar creek Montgy Y ...| Indiana ....} Above 379 952 g
|y
Q
=
TABLE OF ALTITUDES on Line of Preliminary Survey, made in 1835, from Indianapolis to Lafayette, via Danville §
and Crawfordsville, t
]
%
Feet
LOCALITY OF OBSERVATION. ' Counrr. | Srare. |Fectabove| ghove g
. * | Ocean. =
Summit between Eagle and Wlnte Lick creeks Hendricks. Indiapa..... 293 866
Surface of White Lick creek Hendricks. Indiana..... 207 780
Sarface between heads of White Lick creek and Eel TIVer w.......cececiusisavucrsvsvoccrsossseonsicssses Hendricks........| Indiana..... 481 1054
Surface of east fork of Eel river.. Hendricks........| Indiana..... 308 88L
8urface of west fork of Eel river. esassoresransatesasrasersnrsastereraans sraaes Hendricks.. Indiana..... 808 1 881
Summit between Eel river and R ereek Hendricks.. Indiana..... 378 946
Surface of Ra creek. Larsssneiaensennes| Montgomery..... Indiana..... 258 826
Surface of Sugar creek, one-half mile from Crawfordsville.............. . Montgomery.. Indiana..... 97 670
Summit between Su éar creek and Wea creek Montg Y....; Indiana..... 276 849
Surface of Wea cree. Tipp e} Indiana..... 169 732
Surface of Wea creek four miles south of Lafayette. Tippecanoe...... Indiana.,... 52 625




RAILROAD SURVEY direct from Indianapolis to Lafayette—Survef in

1835.
Feet
LOCALITY OF OBSERVATION. Counry. | Smame |Festsbove] gyove
* an.
Surface of Eagle creck Indiana.. 188 766
Summit between Eagle and Sugar creeks, ndiana. 406 979
Burface of Bugar creek near Thorntown. Indiana., 283 806
Summit between Sugar creck and Wabash river...... Indiana.. 262 835
CANAL SURVEY from Indianapolis to Wabash, Wabash county, in 1835.
' Feet
LOCALITY OF OBSERVATION. Counry. | Srare. |Eeetabovelgpoye
‘ 1N
Surface of ground at conrt house in Noblesville Hamgilton .. 197 770
Surface of White river at And .| Madison 176 749
Surface of White river at Muncie, Delaware 373 946
Surface of Mississinewa northwest of Muncie..... Delaware 348 911
Surface of Mississinewa at Marion Grant... 298 801
Summit between White river and Mississinewa southeast of Marion, level table Jand at head of Pipel
Madison 319 882

creek (ground)

‘SHANLILIV
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TABLE OF SURVEYS in Various Parts of Indiana, ascertained by the Random Level Party, Preparatory to the Canal 2

and Railroad Surveys, Ordered by the Legislature in 1835. =

TOCALITY OF OBSERVATION, : Covnty. | Srars. |Festshovel foct
' * " | LakeErier g5 00

Surface of White river at Indianapolis, Marion............| Indiana ... 118 691
Summit between Indianapolig, in White river valley, and Franklin, in Blue river valley........ccccerienad Marion............| Indiapa.... 242 815
Door-gill of court house in Franklin Johnson ... ...... Jndiana .... n 44
Surface of Muskatatuck at th of Graham’s fork Jefferson Indiana....! Below 10 568 [
Surface of Pigeon Roost creek at Vienna . Scott Indiana....| Below 2 571 <o)
Sarface of ground at Collin’s gap in ridge between White river and the Ohio. Clarke Indiana ... Below b7 518 [o]
Top of knob in road from Salem to Lexington, eight miles west of Vienna....... v vvctinsicccrienicrinivenns| Washington....} Indiana ... 446 1019 |y
Surface of ground in Livonia Washington....{ Indianas ..., 214 87 Q
Ridge at crossing of New Albany and Paoll 0ad.....ccoevveeremnerererniennsannessireensnennenionrasnne . ‘Washiogton....| Indisna ....] ~ 307 870 8
Surface of the Patoka at mill A8I ADOYE JABPLI......covmrssimsrrsrornissssanmeessnsssssnsonsasones eranerers esesrsernenensens Dubois.. | Indidna ....| Below 128 450 -
Surface of East fork of White river at Hindost . .| Indians ....| Below 135 438 [
Summit of Prairie between And and Pevdlet Indians .... 316 889 I
Surface of Mississinewa on State road from Indianapolis to Fort Wayne. Ind o 236 309
Surface of Salamouie on State road from Indianapolis to Fort Wayne Indiana .... 235 808 =)
Surface of Salamonie eight miles above road from Indianapolis to Fori Wayne Indiana .... 250 823 o] ‘
Surface of Rock creek at crossing of road from Indisnapolis to Fort Wayne.......ccccivemniccisorrarnisecssene Indiana.... 233 806 5]
Surface of Wabash river &t crossiog of road from Indiangg;llis to Fort Wayne. Indiansa.... 207 780 =] i
SBurface of Wabash river eight miles above road from In apolis to Fort Wayne Wells Indiane.... 219 792 5 '




TABLE OF ALTITUDES on Canal Survey from Indianapolis to Evansville, in 1835,
- ‘Feet above Feet
]: LOCALITY OF OBSERVATION. COUNTY. STATE. | Ta¥e Erle, 3&9;:
g
© Surface of White river sixteen miles below Indianapolis.... .| Indiana..... 63 636
Surface of White river at mouth of Bean Blossom creek. Indiana....| Below 22 561
2 Surface of White river at Bloomfield........ Indiana....| Below 83 490
g Surface of White river opposite Washmgton rerecosrenirgpes Indiaua..... Below 148 425
¢ Burface of White river at junction of east and west foTks. Indiana..... Below 177 396
% Lowest depression in ridge dividing White river and Patoka. Indiana.....| Below 104 469
5 Surface of PAtOK® FiVeTu..ecimeerrrces oz sonsrmesessossansesissneros sasssnens Indiana.....| Below 163 410
—' Summit between Patoka. and the Ohio, six miles east of Princeton... .{ Indiana.....| Below 104 469 1
P
-
. 3
' =
TURNFIKE SURVEY irom New Albany o Vincennes, in 1835, g
LOCALITY OF OBSERVATION. c s Feet above | 3oct )
N. OUNTY. TATE. | T4k Erle, 610 e::
Low water of the Ohio at New Albany,just below the falls .{ Floyd.. .| Indiana.....| Below 198 375
Ground at court house in New Albany.........ivvesieecocicsesisunnianar Floyd.. ...| Indiana.....| Below 125 448
Summit between Big Blue river and east fork of White river.. Harrison Indiana..... Above 355 928
Town of Greenville, Ivdiana..... Above 208 781
Surface of Blue river. Indiapa....; Above 18 591
PooLi COUTE MOUBB....vecreecresiaassisnsacrsnsrisnariasssssensssnesrsstssrsneassssanees ...| Indiana...... Above 48 611
Surface of Lost river. ..i Indiana.....| Below 124 449
Low water of east fork of White river at Mt. P! )¢ Indizna....: Beiow 120 453
Ground in Mt. Pleasant......ccoreeeersaencrcssoncormssnnecrensessaserans Indiana.....| Above 33 606
Ground in Washinglon...........ccevesenremsessvoscsssessuecronn Indiana.....| Below 59 514
Low water of west fork of White river, west of Washington Indiana.....f Below 143 430 [\
Summit between White river and the Wabasb................. . Indiana.....| Below 000 573 3




TABLE OF ALPITUDES 6 Ruilroad Survey from Indianapolis to Lawrenceburg, in 1835. P4
- p—— = - — . ®©
Feet
. LOCALITY OF OBSERVATION. ~ County. | Searm. | Feetabove Zhore
Summit between Whiite river aud Sugar creek. Indiana....} ~ 297 870
Surtage of Sugar creek... iana.. 193 766
Surfaee of Blue river at She]by\ 188 761
und at Shetbyville.. . » 206 779
face of Flat Rock creek.. voovvenieiiieenresicaisianiees ..| Indiana.. 246 819
Summit betiveen Flat Rock areek and Clifty creek. | Indiam: 343 916 (3
Surface of Clifty creek Indiana.. 308 881 ]
Ground in Greensburg... Indiana..... 393 966 =}
Surface of Sand creek... Indiava..... 362 |- 835 =
Summit between Sand creek and Salt creek... Indiana..... 506 1079 Q
Surface of Laughery creek......: i Indiana.... 360 933 8
Summit between Lauihery creek and head of R]pple creek.. Indiana. 450 1023 o
Sources of Hogan creel R Indian: 445 1018 P
Head of Tanner's creek........oeeeerveieesrsenns .| Dearborn Indian 462 1035 b
Main street in Bawr burg. |, Dearborn ........| Indiana..... Below 78 495 oo
=
)
, =]
: 8
RAILROAD SURVEY from Indianapolis to Madison, in 1835. :
¢ Feet above Feet
LOCALITY OF OBSERVATION. COUNTY. STATE. ; : above
Lake Erie, Ocean
. Summit between the East and West forks of White river... -~ .i Indiana..... 312 885
- Surface of SUZAT CTEEK..ccrrrcrresrirreentursenrrnrans .| Johnson 109 682
SUTFACE OF BIUE TIVET.....cevresrrsrrorsaseerrnsessssssssssoacsertessnsiesiosnmtsnesessreressst st teisraasarts 1irseraranennss anaiarssatssssns Johnson... - 89 662 .
Town of Edinburg...... - . Johknson Indiana..... 104 |° 677
Surface of Flat Rock creek......... e eamtmvses et e s et sresb e eaes sebassahrab s s bes e s e AR e sk sberenne |- Barthol le Indiana..... 51 624




Town of Columbus. Bartholomew..| Indiana..... 70 643
Town of Vernon......... Jennings .. .| Indiana..... 88 661
Surface of Muskakatack at Vernon .. Jennings.. .{ Indiana..... 48 621 4
Surface of Graham fork at Vernen... .} Jennings... Indiana..... 119 692
Surface of Big creek...... Jefferson Indiana 174 747
Surface of Middte fork of Big creek Jefferson Indiana 182 755
Summit between the Muskakatack and the Ohio river, Jefferson Indiana 327 900
. High water mark of the Ohio at Madison Jetterson.. .| Indiana....., Below 101 472
TABLE OF ALTITUDES~Miscellaneous Levels in Indiana and Adjoining States, Collated from Various Sources.
Feet
LOCALITY OF OBSERVATION. . CouxTy. sramg, | Feetabove) gp4ve b
" { Ocean. [
=
T bt ‘
Low water of 8t. Jose%h river at its junction with 8t. Mary’s which two rivers form the Maumee.........| Allen ..............| Indiana..... 8
Low water of 1 of 8t.Joseph’s feeder dam of Wabash and Erle canal.........ccocmeeceievrierieens Allen .. .| Indiana..... I
Low water of St. Joseph river at Le0,2D0Ve dam....covciicrereassecssraresesssesnanrernrsseesesensenne rreeeaneeens| Allen .. Indiana.....
Low water of St. Joseph river at crossing of Baltimore and Ohio railroad................. ..oi Allen. .| Indiana . 53
Low water of St. Joseph river at crossing of Michigan Southern Air Line railroad at Edgerton station...] Williams.. °
Track of Michigan Southern Air Line railread at Edgerton . cereeesnnanvenees| Williams.,
Summit (track) dividing Elkhart and Cedar creek waters on Grand Rapids and Indiana railroad, two
and one-hall milessoutheast of %ndallville ....... erienenens Noble.
Suranoit (track) Air Line Michigan Southern railroad, utheast of Noble.
Summit (track) Baltimore and Ohie railroad,on divide between:Cedar creek and Elkhart ri:
. ong-half miles west of Avilla, e, . Noble
~Track at Albioh station, on Baltimore and Ohio YAIIP0RA......cecereervseiseessersrernsssonesssersesrsessesessanseessros vanerss
Track at Cromwell station, on Baltimore and Ohijo railroad (summit) etresreqeninesrrrssiossrsarent
Track at Syracuse station,on Baltimore and Ohio railroad......covvveereerserrnnanns
Surface of Turkey lake, west of Syracuse........ eereeaseesesnesessensarrnarsinn
Track of Baltimore and Ohio railroad at Hicksville SUMINIL.......coiceecsresessnsinecssseernnerssessassssssossaarassesess
Track of Baltimore and Ohio rajlroad at Hicksville
Low water of Maumee river at Ohio state line.............. U PR O INRUOS 195 SHNRPPORININ
Track at Bryan depot, Michigan Southern Air Line railroad Williams..
Track at Adrian depot,Seuthern Michigan railroad..........eeceeeirssesicssnsniissenans ...| Lenawee.. Michigan .. 'Y
Track at Osseo depot,Southern Michigan railroad Michigan . cn
Track at Hillsdale,Bouthern Michigan railroad................ | Michigan o »®




i

TABLE OF ALTITUDES-Miscellaneous Levels in Indiana and Adjoining States, ete.—Continued. 4
. . S
y Feet
LOCALITY OF OBSERVATION. CouNTY. | SraTm. |LestPOTe| ahove
" | Ocean.
Track one mile west of Jonesville, Sonthern Michigan railroad—highest point on road.......... eeaenees o Hillsdale.........| Michigan .. gso
Track at White Pigeon, Southern Michigan railroad........ccoueencin. 8t. Joseph. Michigan .. 50
Track at South Bend,800thern Michigan FAIIFOA. .. ... csesressecrerresersereressresorerscorreerreasersorsooe . | St. Joseph.......| Indiana ... 156
Marsh a few miles west of South Bend, forming head of Kankakee river, canal survey of 1835.. .| 8t. Joseph........ Indiana .... 138 1.,
Level table land on the summit between Kankakee and Tippecanoe rivers, through which Stansberry’s fo>)
" (U.8. Engineer) canal survey was run iu 1829........ YRS St. Joseph........ Indiana..... 188 L.ovvs eremr =
Surface of Bﬁst. Joseph at month of the Elkhart,canal survey of 1835 Elkhart Indiana..... 147 &
Sarface of Fish lake, source of Fish creek, a branch of Little St.Joseph, near south line of Steuben =
county, canal survey by Stansberry, U. 8. Engineer, 1827.........cccooreviercncniioncanens . Steuben........... Indiana..... o
Surface of Pigeon lake,near Pleasant lake station,on Ft. Wayne,Jackson and Saginaw railroad,canal o
survey, 1827 . Steuben Indiana..... =
Surface of Wolf and Bear lakes, sources of Tippecanoe river, W. J. Ball's canal survey, 1840 . . Indiana..... g
General level water shed between Little St. ngs;lph and Elkhart rivers, canal sarveys in 1835 and 1840... 4 Indiana..... =
Track at Laporte, on Southern Michigan railroad.....c...oicrereesrenneenisacnns y Indiana....,
‘Water shed between the Tippecanoe and Xankakee xivers,seven miles north of Winamae Tndiana..... 2]
Railroad track at Kokomo (L., P.and C.railroad).....c.cccotvecienncninorineneeccsnnnassannen ...} Indiana, =
Railroad track at Muncie (Bee Line railroad)........ccccceeeccvinrninsecracesrrnasissansans canene ...| Indiana S
Railroad track at Anderson (Bee Line railroad)......cceverrrinicinncsinnnns Madison. ........| Indiana. Q
Railroad track at Pendleton (Bee Line railroad).......c.coceavuens Madison ..{ Indiana = |
Union depot at Indi lis . eeeenerrremnascansatesenenes receeren Marion, ...........| Indiana..... = ‘
Track at depot of Terre Haute and Indianapolis rallroad at Gr tle. Putnam | Indiana.....
Track at depot of Terre Haute and Tndiauapolis railroad (Vandalia route) at Terre Haute., .| Vigo...... ...; Indiana
Track of Terre Haute and Indianapolis railroad nine -and one-half miles east of Greenc
point on the road Putnam
Ground at court house in Danville Hendricks
Ground at Findly (seat of justice) .| Bancock
Highest table land between Wabas] Wabash..
Railroad track at Rochest . | Falton ...
Tippecanoe river near Rochester .| Fulton ...
Ground at court house in Renssalaer...... ..| Jasper
East line of Indiana on line of Tiffin and Ft. Wayne railroad...... .| Allen.....
Bank of Anglaise river op line of Tiffin and Ft. Wayne railroad. .| Pauniding
Crossing of Dayton and Michi§an railroad at Leipsic,46 miles west of Tiffin. Putnam.....
Summit between Blanchard’s ork and SANAuskY FIVer.......rcpecsypesmseminsnaensisgeesnsoggee . epsalonsey pvnes




Ground st Tiffin

Track of Baltimore and Ohijo railroad near Havanna..........cceareenvesnrasenes

Shelby,on Cleveland and Columbus railroad
Greenwich, or Cleveland and Columbus railroad.............. rinrereressaniseasssenies

New London,on Cleveland and Columbus railroad
‘Wellington, on Cleveland and Columbus railroad
Berea, on Cleveland and Columbus railroad....

Cleveland Bluffs

Track of Atlantic and Great Western railroad, eight miles wes
Track of Atlantic and Great Western railroad at Gallion—crossing Bellefontaine railroad...
Bellefontaine depot. . e rersasssasinesirsenseetesornannre

High table-land a few miles northeast of Bellefontaine; highest ground in Ohio; source of Sciv

rivers .
Bellefontaine (*‘ Bee Line’) Railroad track crossing summit, four milest east of Bellefontaine.
‘Youngstown, on the Mahoning river...... [
Ohio and Pennsylvania State line, six miles east of Youngstown ......

WAITEIL 0evvirrnnnasserincesssssnsssssassssnisas sestossosnesssssstsnssnsesssasssesnsnsssasns sessns
Atwater

Summit of land in Atwater township.....ccceieeeeresinerncinnrransans festearassressssasarsise sase asssssneenerastosirssad srares

Track of Atlantic and Great Western Railroad at Ravenna
Track of Atlantic and Great Western Railroad at Talmad

Track of Atlantic and Great Western Railroad at Akron

Summit level of the Ohio canal at Akron Summit QOhio ...
Track of Atlantic and Great Western Railroad at Saville....cooereerierreiisnnnncionicrnnnis Medina Ohio
‘Walhalding river, gne mile below Killbuck creek, from survey of 1822 Ohio
Licking summit,di ide between the Scioto and ﬂuskingum waters [ES, Fairfield .........| Ohio.........
Low water Ohio river at Pittsburg.....cceiiincinnrensencsionnn Alleghany ......

Low water Ohio river at Steubenville.....cvueveirienn Jefferson

Low water Ohio river at Muskingum ‘Wagshington.....

Low water Ohio river at Scioto Scioto.......

Low water Ohio river at Cincinnati everes} Hamilton ..

Low water Qhio river at Lawrenceburg ........ «eeees] Dearborn ..

Low water Ohio river at mouth of Wabash river.. . Posey....

Low water Oliio river at Cairo K Alexand

Low water Wabash river at Vincennes. Knox

Summit between Grand river and Saginaw bay, near the source of Shewassee river.
lowest summit between the two lakes in the State of Michigan).........e....

{This is much the

Michigan ..

\| Below 101

Below 133
Below 139
Below 260
Below 282
Below 159

160

SHAALILIV
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TABLE OF ALTITUDES—Lowest Summits along Water Shed, between Lake Erie and the Ohio River. See Prelimi- 2
: nary Surveys in 1822, Preparatory for Location of Ohio Canals. b
’ [ Feet
LOCALITY OF OBSERVATION. Coonty. | Srams. |Fegtabove Shove
. Divide between tributaries of Grand river of Lake Erie and the Mahoning waters, five miles northwest| ) -
Of WAKTEI. et riierriiis stttz et sesaesct s s st sr g ese ens sessbnsasa st aemen dasessssssaasstbesssasansossannene trret Trumppll ....... Ohio;.......... 362 935
Divide between sources of Cuyahoga and Tuscarawas rivers, near Akron ; summit levil of Ohio canal...| Summn’ Ohio 404 977
Diyide between sources of Black river of Lake Erie and Killbuck creek of the Muskingum Medina Ohio......... 340 913 0]
Divide between sources of Sandusky and Scioto rivers at Tyamochtee summit . Crrawiford. Ohio 360 933 3]
Divide betwéen sources of St. Mary’s and Big Miami rivers, Loramie’s summit, of Miami & Erie canal...i Shelby............ Ohio ......... 370 . 943 Q
Divide hetween the Maumee and Wabash rivers, four miles southwest of Ft.Wayne, being summit level oy
of Wabash and Erie canal, first surveyed in 1826 by United States Engineer........ Allen Indiana .... 197 770 8
' 8
. *NorE.—The highest floods of St. Mary’s river at the bridge of Pittsburg, Ft. Wayne and Chicago Railroad, as the water backs to the summit of the e
canal aqueduct, lack but five feet of flowing over this summit into the Wabash and thence to the Ohio. Across this divide was the historic nine-mile =~
portage, over which pack-horses carried the furs, ete., between the small boats on each side. When civilization came the canoes were hauled across on =
Wagons. } . &
]
@)
. . =2} o
POINTS OF GREATEST DEPRESSION in the Crest of Allegheny Mountains, Pennsylvania, from Surveys for Locating
‘ Pennsylvania Railroad, in 1848. |
- = l
. . . Feet
LOCALITY OF OBSERVATION. Cousty. | Srame. | Fectabove hove 1
" cean. ‘
Average of 21 gaps,covering a distance of 44 miles, from the divide between the Potomac and Castl
man’s rivers on the south to the divide between the West branch of Susquehanna and Allegheny!
rivers on the north veraennd 2383




Highest point of the 21 gaps,divide between Potomac and Castleman’s rivers,summit of Chesapeake]

wnd Ohio canal BUTTRT 1o vasrcustersraneateessoaeis sy ot eeemiesnesnt hnmsns e etk necs sttt [obesenes 2759
Lowest depression, Emigh’s gap,dzvxde between the Little J UTHALER ADA LHO MOBRATIION wvvoeermssosoesorseslorsssmeersssmreosesoessoborreoreereseeseseees seeoeeen 2043
Sugar Run gap, through which Pennsylvania Railroad is constructed; ground surface ............ 2983
Track of Pennsylvania Railroad in the mountain tunnel west of ATLOOD A ceeereererenssssroererrsererssnreseeebonseseesrssreeesreseeseelooeererreereesren] e eeresree e 2154

Crest of the mountain ridge at the divide between the West branch of busquehanna and Allegheny, on| )

the Bennett!s branch HIe....cuieeeieseeieereerosssineeeesrarmeresess seanaesrorans 1650
Railroad track in the mountain tunnel of the Benneit's branch line . 1440
Grade of railroad track of Allegheny Valley road along the Allegheny river at the mouth of Red Bankj ¢

creek, 64 miles from Pittsburg.....ceeeeerviieieiininninans 825
Grade of railroad track at Driftwood, Bennett's branch LN, ..cece.cuewsveressesermmesaeresessesomsssronsaure ssssens 87

TABLE OF ALTITUDES on Detroit and Milwaukee Railroad, from Detroit to Grand Haven.
Feet
Feet above
LOCALITY OF OBSERVATION. COUNTY. STATE. | 7.y Erie, 3‘1:)::]13
Wayne Michigan... 2 575
iver. ichi
gﬁ{:ﬁ’,ﬁ fmd Milwaukee and Fr.Junction o] Wayne............ Michigan... 58 631
Grand Trunk Junction .{ Wayne, ..| Michigan... 57 630
Royal Oak......... .| Oakland.. ‘Michigan.., 91 664
Bn-mmgham ...... Qakland.. Michigan... 204 777
Summit east OF PODEIAC vvromevusoeessnseseseresssssesesescos Oakland.. Michigan... 386 959
East crossing of Lhnton river (track) Qakland . Michigan... 359 932
Drayton Plams .......................... B gy 8:}}2;32} . . %;gﬁ:g;ﬂ 33’27 g'ég
- ns (trac S . . ane]
Dxa;zton (ract)-oe J["Oakland ... .. ...| Michigan... 452 1020
Oakland ... ......| Michigan.., 865 938
G Michigan 284 857
.| Shiawasse .......| Michigan, 195 768
Shiawasse . Michigan 203 75
OWOSS0.... veenmeers caressthen s Tesns nennsvetane tannhesnnresaas gxliatvgasse ﬁicgjgan... igg ';;g
“bridge. .| Clinton. ichigan..,
yf.’i})ehﬁer near O“d D Clinton Michigan... ©195 768

‘SHAALILIV
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TABLE OF ALTITUBES on Detroit and Milwaukee Railroad, from Detroit to Grand Haven.—Continued. »
— - 'h
4 ;
Feet above | T et
LOCALITY OF OBSERVATION, OPUNTY. STATE. | Tove Erie. 32:::
Lost creek ; track on DIiAZE .....c.coveereeersecnsiraceoesvensssensassanssseressnns . Clinton Michigan... 145 718
‘West crossing of Maple river; track on bridge ..... .. teevessensriesiacenn Tonia. Michigan.... 7 650
Grand river, west of Ionia; track on bridge eeene Michigan... 7 648
Saranac Michigan... 74 647
LOWelL.....cociirirenercicisencsriorssueecsuteseersssmsesonsassssnenrves .| Michigan... 66 639
Thornapple river; track on bridge......... reeerans Michig; 72 645 Q
Summit between Thornapple river and Grand Rapids . .| Michigan... 221 194 =
Grand river; track on bridge........e......... RN Michigan... 57 630 S
Indian Mill creek ; frack on bridge Michigan... 162 735 5
Sand creek near Berlin; track on Bridge.....cu wierrsesvevsnseonnae eeene Michigan... 107 680 / 8
Center creek at Coopergville; track on bridge.............. Cressessstiisieissssassass abasrene ereene osesesasasesrones Michigan...| 69 642 ! pu}
Crooked ecreek; track on bridge........ - Michigan...| 41 614 | o
Nunica : Michigan... 57 630 | B
Spring lake....... Michigan... 22 595 i o
Lake Michigan 18 586 | o
- i t"‘j
d
-
w
-4
TABLE OF ALTITUDES on Marietta and Cincinnati Railroad, from Cincinnati to Marietta. ] ~
. i
s [ 3 Feet ]
i cef i
LOCALITY OF OBSERVATION. County. | Srare. |Feetabove above |
‘ |
Low water in Ohio river at Cincinnati. . Hamilton... «ee| Below 133 440 |
High water in Ohio river at Cincinnati B2 s venreseeenenarereeneneressoens .| Hamilton . Below 62 610 .
High water in Ohio river at Cincinnati in 1847 ... Hamilton .| Below 62 510 i R
M. and C, tracks at Plum street. depot in Cincinngti........ccoovrvvvvinnnniionnns Hamilton Below 50 523 i
—




Cincinnati, Hamilton and Dayton railroad tracks in Cincinnati, at ctossinf of M.and C......... Hamilton... 512 ‘

Summit between Mill creek and Little Miami river, near Norwood, 10 miles from Cincinnati ..| Hamilton 625

8econd crossing of Duck creek, near Madisonville,13 miles from Cincinnati,.......ovevereeesueee ..| Hamilton.. 574 i

Summit at Madeira, 1634 miles from Cincinnati, between two tributaries of Little Miami river. .| Hantilton.. 187 760 |

Crossing of Little Miami river at Loveland, 25 miles from Cincinnati. ..| Clermont .. 19 592

Crossing of Little Miami railroad at Loveland......cocureecirnvuannnnne ..| Clermont .. 18 591

Pleasant Plain, 84 miles from Cincinnati . .| Warren.. 329 | 902

Blanchester, 4034 miles from Cincinnati, junction of Hillsborough Branch.. Clinton .. 402 975

Summit between Little Miami and Scioto rivers, 58 miles from Cincinnati, near New Vienna Clinton .. 607 1180

Crossing of Paint creek at Greenfield, 74 miles from Cincinnat Highland .. 320 893

Main street, Chillicothe, at station,98 miles from Cincinnati. Ross ... 65 ‘638

Crossing of Scioto river, 102 miles from Cincinnati 50 623

Summit between Scioto river and Raccoon creek,125 miles from Cincinnat; 222 795

Junction of Portsmouth Branch,near Hamden, 127 miles from Cincinnati, 146 719

Summit between Raccoon creek and Hocking river at Marshfield, 151 mil 251 824

Crossing of Hocking river near Athens, 157 miles from Cincinnati 83 656

Junction of Baltimore Short Line railway, 164 miles from Cincinn: 62 635

Coolville, on Baltimore Short Line railway, 181 miles from Cincinna 57 630

Torch, on Baltimore Short Line railway,183 wiles from Cincinnati B 150 723 B

Little Hocking, on Baltimore Short Line railway, 187 miles from Cincinnati OR..... 62 635 [

Belpse hotel, on Baltimore Short Line railway, 194 miles from Cincinnati... Washington..... 67 640 j

Low water in Ohio river at Parkersburg October 1, 1863, (probably not extreme low water). Wood.... . 1 574 =

High water in Ohio river at Parkersburg in 1832, 132 miles above Cincinnati......... Wood .. 51 624 ! A

Bridge over Ohio river at Parkersburg . Wood.oree e 91 664 ! o]

Crossing of Muskingum river at Marietta. Washingtou..... . 67 640 1 B

Low water in Muskingum river at Marietta September 5, 1856.......ccceesievnieeiiniinirinieivesnsiisiis o semseennenenes) Washington.....| Ohio......... 9 583 | »n

Hillsborough,at eastern terminus of Hillsborough Branch, extending from Blanchester to Hillsborough, ¢
2134 MIES...ccoveeivartirisienasitestenaserae srrbesssssts sane st reeate sasvaebte s b aen ate st brene neens s a0 sbRe L e e huee RO, Highland ........ Ohio......... 502 1075

G9¢




TABLE OF ALTITUDES on Southern Minnesota Railroad, (from the Report of State Survey, 1872).

X . — > =

) . . Feet

LOCALITY OF OBSERVATION' Coonry. | srare. | Feetabove Shove

. i cean.
Low water in Mississippi river at LaCrosse........ ‘Wisconsin.. 626
Grand Crossing, . ‘Wisconsin.. 638
Rushford. 723
Lanesborough 843
Isinour’s, 900
Fountain,........... 1301
Grand Meadow 1337
Ramsay... 1217
Hayward 1250
Wlnnebago (5715 T PSPPIy 1101
Blue Earth river, one mile west of Wlnnebago City, (water) 1074
FRITINONE «..cvvrreicrenreerentunrerees sosseorsostansanassannes iesttoreesnssssananessasersessansassnnness ssivesnsvonnassnsnsenssassnnsnsennsanense] MATEN e diviiiiiiniiiina e rcrciceanne 1191
Des Moines river (water) 1290
Heron lake... . 1371
Graham lake 1413

TABLES OF ALTITUDES on Union and Central Pacific Railroads, from Missouri River to Sacramento,

= Feet

LOCALITY OF OBSERVATION. CouNnTY. STATE. E:?(ialibroige gbovu

* cean.
Track on High bridge across Missouri river at Omaha, 52 feet ahove hxgh water Nebraska...(.....uut 1036
Divide between Missouri river and Papillon creek.......... - Nebraska... léii)?

i

Paplllon ereek.....cccvereiinuenenreivinisnsiniinninnnseneen

.............. ..| Nebraska...
Elkhorn bridge...

.| Nebraska...

eersrerarriasnens

1131

992
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Junetion of North and South Platte rivers

Lodge Pole creek.

Pine Bluffs. .

Crow creek

Eastern base of Rocky Mountains, as ﬁxed by the President of the Umted State )
Pacific railroad act.

Summit of Black Hill range...

Western base of Black Hill rnmm
Little Laramig river.........

-Divide between the Little Laramie and Rock creek........

ROCK CT€0K..crvvarurrraresrersessssensssssrrsossneseressesaressasons
Divide between Rock creek and Medlcme Bow river....

Medicine Bow river

Rattle Snake summit.
North Platte river .
Divide between North Platte river and Sepn.ration creek..

Separation ecreek.

Divide of continent—Dodge’s pass
Red Desert basin :

Bitter creek summit—Williams’ Pass.. .....cccvvenurseiisionssnsns
Green river,longest branch of Co! orado river of the Pacxﬁe

Divide between Green river and Black fork

Black forKu..i.cocsmreressosarensasssorsacsareasnass
Eastern Rim of Utah basin—Reed’s pass,

Bear river of Salt lake

Wasatch range.....eeeeererssecessens

Mouth of Weber canon—Devil’s gate.

Ogden City.

Bear river at crossing of railroad ..

Surface of Balt Lake; (this lake is ‘the
Humboldt nvet—l 250 miles),..
Averagg;)f grade lines of raiiroad, which follows for 25 miles the north shore of lake, about 12 to 16 feet
above water

Red Dome pass,

Terrace pass ............

Promontory mountain

Toano mountaing, Valley pass ....covueeereressenass
Paoguop PasS....ccvraseiresrisassessnamns rvns PR

Cedar pass

Humboldt wells

Shoshone Poiut.

Humboldt river, being the lowest. point Detween the eastern base of Black Hill range and western base|
Slerra Nevada range, a distance of 1,200 miles........

Big bend of Truckee river,near Humboldt sink

SHANLILIV
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TABLE OF ALTITUDES on Union and Central Pacific Railroads, etc.—~Continued.

Feet
LOCALITY OF OBSERVATION. Couxry. srarg. |Feetabovel gy o0,
Lake Erie. o

. cean.
On the eastern slope-of Sierra Nevada ............ 4819
On the western slope of Sierra Nevada ...c.ccecimcrmecernniearessessrenssaness 5849
Summit of Sierra Nevada MOUNTAINS. .. ..ot iiisiarriiieieisrtsticeiese s sosmsesesarocsusssassssosasssassssdsmaassassares 7044
Pino station,on western slope of the Sierra Nevada range, near its base 418
Sacramento river near Sacr to City ; ...... 56

TABLE OF ALTITUDES on Northern Pacific Railroad, from Lake Superior to Puget’s Sound.

: Feet above | Leet

LOCALITY OF OBSERVATION. CoUNTY. STATE. s above

Lake Erie. Ocesin
Lake Superior. 598
Junction with St. Paul and Duluth railroad ....c.eeeeiieinec e e 1080
Summit east of Mississi (Ypi river.. 1300
Mississippi river,groun (Bralnerd Lake Superior........eececrvenen 1204
" Mississippi river,low water........ : 1144
© Crow Wping B VET, ZTOUDA wo.crrinererrearitarsenarsssissnensasassssoene 1124
Crow Wing river, low water 1107
Summit, ground 1442
Otter Tai river, ground ..... rersinsraeinsbane 1344
Otter Tail river, surface of river ... ivenrecimrasissncenesenisanene. 1328
Buffalo river, surface of ground....... 1149
Buﬁ'nlo river, surface of river 1139
i round at Moorhead e resrreteanresa st rs st ssrnen ntas sesens 888
Red river, Igh Water ......ceiiiinnniiinisnnn s 876

898
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Red river, low water at Fargo, 252 miles weal of DUltth.....cvereceniisioninineninescreneeseesnenenenesnnnessreseesocans veeenna]e 1842
Grove creek,low banks of creek . 933
8 it, GYOUDM ...corvvericnsieserscaioransenaracsee souns 1436
Cheyenne river,grade ...... 1228
Cheyenne river,surface of river at Cheyenne 1198
James river at town... 1406
James river, surface of river 1391
Summit,ground . 1861
Prairie, flat 1793
Summit, ground .....c.iviveiinninnnensieresonnienrns cosene 1900
River bott 1632
Missouri river at Bismarck, 450 miles west of Duluth. 1640
Heart river valle 2530
Summit beyond Heart river 2703
Little Missouri - . - 2270
Divide of Glendive’s creek eeeseneenseenansseenes] ceens . 2815
Mouth of Glendive’s creek, surface of Yellowstone river R, . . 2010
Mouth of Powder river,in the valley of the Yellowstone 2300
Mouth of Big Horn river,in the valley of the Yellowstone, everrrteeaesareetbasssinsates st shressenavenne Brerseenessensn 2830 >
Valley in the valley of the Yellowstone ...........cccereereerceres reenees srerass s sesereneecssarssressensalerssesranns . ~- 3080 =
Medicine Bow creek,in the valley of the YelloWBIONE....ccvmiucriimerrininsimienesiirnsmsssiisnneciseinnenns . 3673 =3
Beaver creek, in the valley of the Yellowstone . . i S . 3800 =1
Sweet Grass creek,in the valley of the Yellowstone.........c...... (SN - 3956 =]
Big Timber creek,in the valley of the Yellowstone . 4076 =
Cottonwood creek, in the valley of the Yellowstdne . . 4253 =
Hot springs,in the valley of the YelloWSIONE u..ceerceeriorersoneserrrararsersssserinrasassenessacs ssraessnantossaions . . 4282 w
Yellowstone river, in the valley of the Yellowstone,993 miles west of Duluth . '4432 -
Shield’s river,in the valley of the YellOWStONe ......cccereeeesiererernecinesrecronsensanens 4446
Bozeman's pass, divide on the belt range...... . 5800
Vicinity of Fort Ellis,head of the Gallatin valley 4883
Vicinity of Bozeman City,in the Gallatin valley 4827
Mouth of Gallatin river—Three forks,or head of Missouri—about 4,300 miles by river frhm the mouth
of the Mississippi,and 1,088 miles west of Duluth ...cccuiviiiimnnnniiiiiiiniiniiiccin s 4079
Vicinity of Helena, Montana Tecritory,foot hills of Rocky mountains,1,133 miles from Duluth 4280
Summit of Rocky BAIDE....ueevenssenereersensasertessosersossssemsansesssssessseessnnnnmsmesstonsosesss 6000
Mouth of Blackfoot,near outlet of Deer I.od%e valley . 4464
Missaula,on waters of Clark’s fork of Columbif.....cevireeriiesiltuimiieiireenenninnrienniinnens 3300
Cabinet rocks, on waters of Clark’s fork of Columbia..... . 2200
Lake Pend d'Oreille; (Clark’s fork flows through Lake Pend d’Oreille) 2080
' Columbia Plains, on Undulating Columbia Plains 2300
Near mouth of Snake or Lewis river, and near Columbia river 450
Cascades,bead of the fall,on Columbia river.. 50 rS
Cascades, foot, on Columbia river, tide water .. [ Py
8, on Columbia river,tide water 0 <
)
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TABLE OF ALTITUDES on Northern Pacific Railroad, from Lake Superior to Puget’s Seund—Continued. =5
- _— o <
. Feet above | Feet
LOCALITY OF OBSERVATION. Counry. StarTh. TLake Erie (:)above
* | Ocean.
Cowlitz river, a tributary of Columbia river ...... 60
Summit between Columbia river and Puget’s Sound .. 480
Plains, moderately undulating . 200
Tacoma, terminus Commencement ba,y on Puget Sound, Washington Territory, 2,038 miles west of
DIUIBEI oo iirinanais seesresoraes sensseseserarsess sasanrrossseasssasassbsseastes ssasmsess +rennsstsnsssnasssssvsssossassassssssastess|sessasssaes reerannnes ’ : 0
. . , Q
[}
S
9
o
[0
a
TABLR OF ALTITUDES on Atlantic and. Pacific Railroad, from St. Louis to San Fuencisco. From the Surveys of >
: J. thkensderfer, Enginee,. 2
. w
' X T 2 % P i o ys~ i . . %
Feet
LOCALITY OF OBSERVATION. Counry. Stare. | Feetabove) shove g
S * |Ocean 3
Union depot at St. Louis ...... v} Misgoutic..bececoneninennenn. 486 3
Jerome--low water in G de river...... .| Missouri... .- 656 :
Summit of Ozark mountains neay Mnﬁhdeld gresaresnmmrnsnessarensaans : rerenranreayaenens Missouri... 1482 :
Springfield—surface of ground Missouri. ... . 1332 ‘
Grand river—low water teresrensessenpasanisenisinen Y 706
Arkansas Tiver—low Water..........cvenieneeinnns 574
North fork Canadian river—low Water.........coovereree.n. etrersrsenaeseengasie et rens . . 1423 :
Canadian river—low water....., . rerrrmensteerarsaantessners sretee . . . 1880 ]
Canon Blanco. it . 6960 1
Albuquerque—surface of ground 4836 1
Camphell’s pass--surface of ground (continental divi 7162 |
Tonto pass—surface of -ground 7519 :
§




Wallapi pass—surface of groupd cteesmessanssuna 3440
Mohaw gap—surface of Zround.....ccvieiiiiircinirisisrenmars e e 1475
Colorado river—low water at the crossing of this line at * The Needles,” 400 miles from the mouth, 355
- Piute summit—surface of ground..........ccovvviiirrnssnsesrcsssnnniacen i e vae cateesseniecsatenies 2579
Perry basin—surface of grotDu......iiiiieismrniriseimineciessititiimitesaniaarnaneesintseer i sas astasssesssrensavornne | aeeasesessanssnassnnsate | sesssiens ceverene 728
MODAW TIVer.......ccosisissnmseriennsaerssennnens 2400
Soledad pass—summlt of Sierra Nevada. 32156
San Luis summit-—surface of ground in the Santa Luzia range, 286 miles south of San Franecisco............ 1561
ELEVATIONS of Several Passes on the Coast Range.
Feet above Feet

LOCALITY OF OBSERVATION. CoUNTY. STATE Lake Erie (z)xbove

: cean.
Pechalco. . cuiirieniniies cemricnin e 1302
Big Panoche......... cevesiiiiesasnniessnmmninsiisssnoassenoinies 2115
* San Benito.. S . 2821
Worthen CRNOM......cc.coiisimressercntnnrensaroress somsrsssnrscrsarssenns 2380
Polionia........ccoee.. 1788

SHAALILIV
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TABLE OF ALTITUDES on Texas Pacific Railway, from Shreveport, Louisiana, to San Diego, California, (1685 miles).

Foet,

LOCALITY OF OBSERVATION. Counrr. Feet above | above

* | Ocean.
Shr t UL PTRRVURRTITOUOUPIRRRUR IODPRIRRURTRRIRRRRREOS B 01/ 2) 131} +F: T OO, 204
METBRALL...o..cssesoosnosrsnsnsserssmmsensosemmernsoesesesses Harrison 390
Terrell, 45 miles west of Marshall.....ovversseereeesmesasessrersinsosessesssarsoseens 553
Trinity river at Dallas, . o esessrsreesissessarssirees argeriasareasesassenentresntarises 481
Fort Worth....... ccieemiinninns conevsisnemeninnsiseossammissnenoes o 629
Moore's gap...... ..| Parker 1195
Fort Phanton Hill........ccorvmeeimmsimmnisimneninsessostrunsesessisaas seaesasnassasssocone ..| Jones... 1597
Red fOTK Of COlOTAAD IIVE.cvueurerersorrsesacessesssnsvinssosesrssseossbseerassrsrases sesens .| Scurry 2177
Sulphm- Spﬂngs ......... reeracasanarsunnnaae Martin. 2847
Sand b - 2377
Pecos river 2711

Gundalupe 58 (or Hurd’s pass)... 4498

Pass through Hueco 51, TN 5327
Fort Bliss (El Paso del Norte) 3800
Continental divide, 100 miles west of the Rio (;rande . 4900
Pass through Peloncillo range,145 miles west of the Ri 4446
Rio San BIIION.. . 0veeirseensmorersosnninososersiesssssssnssissssnsasassassa coocer 3562
ass, Chiricahua range, 184 miles west of the Rio Gra 4388
Pmm.s vil ages @Gila river, 349 miles west of the Rio (rrande 1201
St. Vi tine’s pass. 1517
Fort Ymna., crossing of Colorado river...... 145
Bed of Dry lake Bel. 290
San Gorgonio pass. 2621
Heed of Temecula pass... 954
8an Bernardo river 20
San Diego...... 16

BLG
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MISCELLANEOUS ELEVATIONS in British Possessions, in or near Line of Canadian Pacific Railway, from Lake

Superior, Westward.
Laan | e v
[y
i LOCALITY OF OBSERVATION. County srae, | Fectabore| JoC
Q . : * | Lake Erie. Ocean,
o Lake Superior.........ccevevseecnnne - - 598
5 Fort William, on Thunder bay............... 603
& Lofoden station...... 1070
W Upsala stati . 1559
3 English river...cooccveiiireeinniienenns 1516
— Keewatin, in the territory of Keewatin 1092
Selkirk, Manitoba..... 750
Cartier. 849 b
Bussex, Northwest territory. 1048 jwd
Livingston, Northwest territo; 1612 =
Assiniboine, Northwest territory........... 1707 S
Saskatchewan,Northwest terrijory, near crossing of South Saskatchewan river. 1845 =]
Battleford, Northwest mmmngo . 1615 o
Grizzly Bear, Northwest territory...... 2145
Edmonton 2413 ?,3
Rootriver........ e 2021 N
Grand Portal, British Colum bia, - 3245 '
Summit Meadow, British Columbia, high
minus...... . 3828
Fraser river, British Columbia....... 3409
Tete Jaune Cache, British Columbia. 2780
Lake Nipigon, north of Lake Superior... 850
Lake of the Woods, territory of Keewatin. . 1042
Lake Manitoba......oceeervencrerrarnrsns 751
Lake Winnepegosis, territory of Keewatin....... . 770
“Lake Winpepeg. esrerees s eseeesesaatee ersces dsran s rassnen eseeernarseeriseres 710
* NorE.—A plausible hypot?sis has been suggested by geologists, viz.: That the basin of Lake Winnepeg, now drained into Hudson’s Bay, was, at
a time far back, but since the (3lacial period, an extension of the Minnesota valley, finding its drainage fo the ocean through the Mississippi. This idea
is adopted by Gen. Warren, U. ¥. Topographical Engineer, in his report on this region in 1874, ()
P
w




ELEVATIONS slong the Minnesota and Red River Valleys.

Feet

TOCALITY OF OBSERVATION. CoUNTY. rave. |Feetabovel ,po

Lake Erie. enn,
‘Water surface at junction of Minnesota and Mississippi rivers Minnesota. 695
Water surface of Minnesota river at.the Great Bend at Mankato........ .| Minnesota.| 765
Lake Traverse, near the divide between the Minnesota and Red river of the north .| Minnesota. 1000
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