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ART. XXXI.-OontributWn to the Ohemistry of the Mineral Bpringa 
oj Onondaga, New York I' by CHA.RLES ~. GOESSMANN', Ph.D., 
Ohemist to the Salt Company of Onondaga. 

SoD of the characteristics of the Brines of Onondaga, N. Y., 
have already been illustrated by a series of analyses in two pre­
vious reports elsewhere published.' 

The fOllowing pages may be considered as a continuation of 
the discussion on subjects of similar import, since I propose to 
treat here of certain peculiar features of the locality where these 
brines are fouud. 

The majoritl' of tbe wells, from which the supply of brine for 
tbe Onondaga Salt Works has been bitherto obtained, are loca­
ted in a half oircle around the southern and eastern shores of 
Ononda~ Lake, north and west of the city of Syracuse. This 
entire dIstrict consists mainly of low lands, which are yet partly 
in a marshy etate. They have been reclaimed in the course of 
time from the original lake bed, by natural and artificial drain­
l1ga, and ex.tend from one to one and balf miles south of the lake. 
They are everywhere bounded by more or less abruptly rising 
grounds. These embankments, toward tho east and west, at the 
southern end of the lake basin terminate, in several places, in 
hills of a hundred feet and upward in height, consisting chiefly 
of sand and gravel. In other quite frequent instances may be 
seen the outcroppings of the red and blue shale of the Onondan 
Salt Group at a considerable elevation above the level of the 
lake. The Onondaga red and blue shale, in a crumpled condi­
tion, forms a clay of corresponding color i its present outcrops 
seem to have lieen originally covered with the same diluvial de­
tritus which is spread so extensively over the northwestern part 
of tbe State. The shales of the Onondaga Salt Group underlie, 
also, the lowlands at the southern termination of the lake, dip­
ping apparently at a rapid rate toward the center of the valley 
or its proximity, and are supposed (Beck) to form a natural un­
derground basin in which the brine accllmulates. This pre-

I Report on the Brines or Onondaga, by C. A. GOesuDaaa. Syracase, N. Y .. De­
ember 8, IS82. 

Report on tile Manuf'actory oC Solar Salt, &1:., by the aame. Bpacuse N. Y., De­
comber, 1888. 
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sumed basin is no doubt, filled in its lower portions with the 
same debris which covers the surrounding hills. Layers of sand, 
coarse gravel, loamy soil and hard pan are found here quite fre­
quently, alternating with each other. Upon tbe depoSit, within 
the low lands (mainly along the banks or the Ononnaga Creek), 
rests a considerable amount of alluvial material of n loamy na­
ture, sometimes rich in pebbles. Trunks of trees and hickory 
nnts, in a tolerable state of preservation, have been found at a 
depth of from twenty·five to thirty feet. These formations, par· 
ticUlarly ncar the outcrops of the Onondaga shales, or at the ter· 
mination of their surface drainage, are frequently found to be 
filled with an abundance of water of a peculiar salIne character. 

These waters sometimes contain only mere traces of chloride, 
while in those from otber similar looaIities in their vicinity a 
eonsiderable amount of chlorid of sodium may be observed. 

Among the questions to which these facts give rise, the fol­
lowing aEpeared to me of ~reat interest: 

First: Is there any relation between the chemical composition 
of the sprinn' waters peculiar to the locality, and the brines ? 

&cona.: What chemical chan~ may result from their union, 
should their composition materially differ. 

Third: Do the"waters of the srrings and the brines derive their 
characteristic q.ualities from soi or rocks of one and the same 
kind, though 10 different conditions i or do they both owe their 
Eeculiar chemical composition to entirely different sources j and 
If so, where are these sources located? 

We may, for instance, suppose-adopting to some extent a 
view which has been advocated with much propriety in similar 
connections-that in the course of time an increased amount of 
percolation, or a certain order in the stratification,' or a difference 
m the nature of the various layers, or particular advantages in 
drainage in general, may bave fa.vored a more rapid extraf)tion 
of the more soluble compounds as chlorid of soaium, etc., in 
one locality than another. In fact, the well known and inter­
esting discovery by A. Eaton,S of pseudomorphs of chlorid of 
sodium found in layers of a hardenea clayish deposit-somewhat 
remote from the present brine·supplying district-contcnds 
strongly in favor of a previous gradual extraction af larger quan­
tities of more soluble saline compounds (chlorid of sodium in 
particular) from the rocks and soil of the surrounding country. 

The existing deficiency' of properly detailed geological reo 
cords of numerous wells sunk at former periods is a deplorable 
fact, which seriously interferes with the dIScussions of the ~ues­
tions above proposed. For venturing at all, under such dlsad. 

• W. Haidiager. HlUheibmgeD, etc., November 12,1848. Wien. This Jolll'llAl. 
xv. JaDuary, 1829. 

• We aralndehted to the Hon. George Geddes ror a very valuable map or 'he 
oDtliDca of tlao goolol1 of ODODcillgft County. 
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vanta~ous circumstances, on tbe tbird question, I trust I may 
be justified by the course I shall adopt, viz: presenting merely 
a few facts which have come within my observation. Future 
local geological investigations must decide upon their value. 

In entering upon considerations of the a1)ove questions I se· 
Jeot.ed two springs from an elevation several miles distant from 
the brine-bearing district, two in its immedia.te vicinity and a 
sample of average brine of the Syracnse district. 

The samples were as follows: 
a, From a well at the north of a hill where, formerly, numbers 

of pseudomorphs of chlorid oC sodium had been found; the well 
terminated in a hard clayish shale. 

b, From a well situated. midw&j between the former and the 
brine-furnishing locality i tbe weI terminated in the red clay of 
the Onondaga Salt Group. Both wells were at least from forty 
to fiftl' feet above the level of the lake. 

C, From a spring within the brine· producing district, at a 
height of about ten feet above tbe level of the lake. 

d, From a spring in close proximity to c, and at the same ele­
va~ion. 

e, A brine from the vicinity of springs c and d. 
a. Water from a well (47 feet deep) on Willow street near the 

corDer of Catharine street, in the cit.yof Syracuse. 
The well from which tbis water was collected is situated in 

the vioinityof one of those spots (James street height) where, 
some years ago, while workmen were engaged in grading James 
street, a considerable number of pseudomorphs of chlorid of 
sodium were found. Serpentine was also discoverd not far ~tt 
Two prominent hills, of which the most conspicuous is known 
as "Prospect Hill," intervene between that loetility and the quite 
abrupt descent of the high grounds around the east and south­
west side of the former lake bed-oor present brine·furnishing 
district. In sinking this weU, (Nov., 1863,) a layer of gravel­
bearing loamy soil of ten feet thick was passed, then twelve (eet 
of crumbled green shale, and lastly twenty-five feet of a hard 
light green clayish shale. The water usually stands fourteen 
feet. -~he ground perforated by this well is probably finy feet 
above the level of ihe lake, and about two and a half mUes from 
the nearest salt well. 

One thousand parts of this water contained-
Calcium. 0-2802 parts. 
Maresium, 0-0859 
So(hum, 0-0101 
Silica, 0-0050 
Cblorine, 0-015& 
Sulpburio acid, • 0'8442 
Free carbonic acid, (not determined) 

.Ax. JOUB. SOI.-8BCOJID SaBIU, VOL. XLII, No. 125.-8KP'l'., 1866. 
~ 
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1000 parts of this water left at 2000 to 2120 F., 0'8906 parts of 
solid residue j one gallon would consequently leave 8'36525 
grams or 51'9849 grains. 

b. Water taken from a well sunk from the top of Prospect 
Hill, to a depth of seventy-five feet, i. e., the level of Salina street 
at the corner of Lock street. Prospect Hill lies about midway 
between the well which furnished the water for Analysis a, and 
the northwestern termination of the high embankment (30 or 
40 feet) around the eastern and southeastern shores of Ononda­
ga Lake and its adjoining low lands. Prospect Hill consists 
mainly of gravel and is covered with numerous boulders, and 
·underlaid with the red cIa}' of the Onondaga Salt Group. The 
gravel is here and there Interspersed with layers of cemented 
gravel (bard pan) and of a red loamy soil. These layers are of 
-varying extent and apparent.ly without any order of succession. 
The water subjeot«!~ to ana1ysis was taken from the :Brst quanti­
ties drawn from t.he"ell soon after its completion (April, 1868). 
Quantitative tests for carbonic acid and iron, being under exist· 
ing circumstances of no value, were omitted. 

One thousand parts ot this water oontained-
Calcium, 0.52888 
Magnesium, 0'03964 
Sodium, - 0'00821 
Sulphuric acid 1'02660 
Chlorine, - 0'01268 
Silica, 0'00450 
Iron, (not determined) 
Free carbonic acid, ~ "" 

1000 parts of this water left, at 2000 to 2120 F., 21>080 parts 
of solid residue. The residue from one gallon would therefore 
be 118'8602 grains. 

c. This water was taken from a spring near the Syracuse 
Pump House, on the bank of Onondaga Creek, upon grounds 
which had at one time been occupied by vats for tbe manufac· 
ture of Solar Salt. The spring issues from an embankment 
near tbe place where the Onondaga Creek has forced its way 
through tiie southern enclosure of the low lands around the 
south shore of Onondaga Lake. This vicinity is rich in springs 
of similar character. 

This peculiar water was found at a depth of from forty to fiftl 
fee~ where loamy soil or hard-~Im had intervened between It 
and the brine proper. Brine had, no doubt, more or less access 
to some of these springs, if only by surface percolation. The 
spring which furnished me with the sample for this analysis was 
somewhat protected by a tight barrel in which it was purposely 
enclosed; and the barrel was several times empt.ied 1:iefore col­
lecting the sample for examination, (Sept., 1868). 
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One thousand parts of this water contained-
Calciuql, 0'35265 
Magnesium, 0'07620 
Sodium, - 4'00454, 
Sulphurio acid, 0'64379 
Chlorine, - &95266 
Silica., 0'00490 
Free .carbonio acid, • - • (not determined) 
CarbonAte of protoxyd or iron (f.raees), " " 
Bromine (tracea), - - - " .. 

1000 grams le~ at 2000 to 2120 F" 13'0840 grams of solid 
residue; one willon. would consequently leave 49'2405 grams, or 
760-7809 gralDS. 

tl. This sample of water was taken fro~ a spring about twenty­
:live to thirty feet distant from the last one, c. The spring is en· 
closed in a tight wooden tank of 10 to 12 feet deep, and issues 
at the foot of an embankment from tbirt.f'to forty feet high. 
Its elevation above the level of the lake corresponds nearly with 
that of the spring c. 

1000 parts of tbis water contained in solution-
Calcium. ()O28147 
MaJPleaium, 0'07'100 
Sodllim, - ~'013'18 
Silica and alnmina, 0'01 '1'10 
Sulphuric acid, 0"8150 
Chlorine, - 6'30918 
Bromine, • 0'00232 
Free carbonic acid, - - (not determined) 
Carbonate oC protoxyd of iron, "" 

1000 parts of this water left., at from ~OOo to 2120 F., 11'7882 
parts (If solid residue. One gallon 'w'ould therefore leave 
685-07402 grains of residue. This residue contained in com­
bination, 0-U50 parts of carbonic acid. 

e. The brine for this analysis was taken from a salt well ill 
the vicinity of c and d, (July 80, 1868). 

Calcium. 9-95005 
Ma~nesium, 0-86'199 
SodIum, - 01-06500 
Potassium, - 0-0&'120 
Iron, 0'02123 
Chlorine, • 98'36355 
Bromine,'· - 0-02080 
Sulphuric acid, 3-39550 
Free carbonic aeid, - (not dotermined) 

1000 grams of this brine contained 164:,243 grams of saline 

• Iodine, traces. 
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residue i one U. S. gallont would therefore contain 9586'9891 
grains. 

The brines of Onondaga, though differing somewhat in con­
centration, vary but slightly in regard to the relative propor­
tions of their component parts i and tbe analytical statement 
just made, will be found to meet all practical requirements. 

lalOOOpull Willow IL Prorpeet HII Mlnofll! Minolill StrocUio 
Itt WlIIL wolL Woler, _ter, rlDII. 

aM CODtD.lllld --a,-- --",- --e.--,;:--~----------- ----
Calcium. 0-2802 0-6284 0'8628 02816 2'2600 

::Eueaium, 0-0869 00396 0'0162 0-01'10 0-38'19 
um, 0'0101 0'0082 4'6045 4'013'1 8l'0850 

Potaaalum,* .... . .. - I'· • . .. " 0'06'12 
Sul~urlc acid, 0-8449 1'0288 0'848'1 0'48111 8'89115 
CblorlDe, 0'0168 0'012'1 8'91528 8'30911 08'8886 
Bromlae,* .... .... .... o-00282t 0'0208 
Sllico,* 011010 0'0046 0'0040 o-Ol'1U .... 
Carboalo acid. * . -"' ... .... . ... 0'1111 . ... 

• 10 all CIIIIes where DO tIpres life gi"en 00 qUDDtitati"e testa have beea made. 
t Silica ODd alwoiD&. t Combined iu tile midue left at 2000 to 2120 F. 

Althougb, unquestionably, mucb significance must be conceded 
to the fact t.bat t.lle same group of elements form the most prom­
inent features of the aualytic&l results, there nevertheless exis­
ted some doubts whether a mere succession of extractions of the 
same strata or the same kind of rocks, etc., would suffice to ex.­
plain satisfactorily the peculiar nature of the various liquids; 
a view which appears still more conspicuous when these compo­
nent parts are arranged in the combinations most like]y to be 
present in each of the waters. 

Having arrived at this point, I preferred to institute some in­
quiry in regard to the actlou of certain compounds toward each 
other under ciroumstances similar to those I should be obliged. 
t.o tl\ke into consideration if a discussion of the second question 
should promise encouraging results: and in this connection I 
would call rarticular atteution to the earlier statements of C. B. 
J. Karsten and the results given iu the highly interesting pub­
lications of T. Sterry Hunt, '-the former treat.ing mainly of t.he 
nature and changes of the brines-the latter more especially of 
the chemisLry of natural waters in general. 

Mvexperiments were in some cases designed to give merely 
au idea of the degree of certain changes under given circum­
stances. It appeared to me of importance to ascertain-

lOne United States gallon is eqoa1 to 241 coble Inches or 81'18'826 grDD1I or 
18818 R"Ilill8.. 

• C. B. J. Karsten, Salineokunde, Berlin, 1848. 
t T. Sterry Bunt. Chemiatry olliatoral Walen, this Joumru, March, July and 

Septembot. 1886. 
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r. Bow does carbonate 0/ magnesia. ad upon sulphate of lime in 
the presence of free carbontc acid 1-To test the degree of this ac­
tion, I adopted the following course. I mixed in a suitable 
vessel ten grams of well washed carbonate of magnesia, .twenty­
llve grams of sulphate of lime, (gyJ!sum,) and five hundred 
cnbio centimeters of distilled watert which mixture I afterwards 
treated for a short time each day during four weeks, with well 
washed carbonic acid gas, so as to secure a constant supply of 
bicarbonate of magnesia to the solution of gypsum. Toe solu­
tion thence resulting, after being separated bY' filtration from 
the white residue, was equal to four hundred and fift.y cubic 
centimeters, I placed it in a flat glass dish, and left it to grad­
ual evaporation at the ordinary temperature. 

After a few days rest the bottom of the vessel began to be 
covered with a small amount of sediment. No furiher note­
worthy change took place, until the whole 1iquid gradually 
formed into a solid crystalline mass, consisting in the main of a 
net-work of needles. The solution, being tested before its so­
lidification, was of a slightly alkaline reaction; the crystals re­
sulting from. its evaporation were transparent, yet crumbled 
readily to a white powder when exposed to dry air. 

One hundred parts of an apparently air·dried sample of the 
saline mass, contained-

Carbonie acid, 1'8721 
Sulphurie acid. - - 31'4808 
Caloium oxyd (lime). - 0''1988 
Mllgnesium oxyd (magnesia), 1'1'0327 

One hundred parts of the same masSj heated to Ilo dull red 
heat, lost 51'0598 parts of its weight; leaving therefore 48'9407 
parts of a white residue. 

These analytical results, if considered in connection with the 
general properties of the original liquid as above stated, and the 
consequent solid crystalline residue, tend to prove that the solid 
matter may, with some propriety, be considered as consisting of 

Carbonate or lime, - N268 
Basio hydrated carbonate or magnesia 

8(MgO, C02 )+(MgO. HO). - 2'4911 
Sulphate or mllgnesia (AlgO, Sos+'1HO). 96'8020 

As the whole amount of the saline componnd obtained in the 
experiment just described, \vas 22'605 grams, we learn that 
about 14'0 grams of gypsum bad been decomposed, while some 
of the car1:ionate of lime (or more properly, bi·carbonate) left 
in the originally diluted liquid, bad been separated during the 
progress of its concentration as carbonate of lime. The ap­
Earently .,low deeomposition of gypsum must be attributed to 
the limIted. solubility of that compound. It is not unreasonable 
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to presume that carbonio acid, under pressure and at common 
temperature, would alter the degree of action above illustrated. 

n. How does carbonate of magnesia act upon lulphate of lime in 
1M presence of free carbonic acid and chlorjd oj 8dd,'um ?-Intbis 
investigation I proceeded thus: I weighed into a glass bottle 81 
parts of commeroial carbonate of magnesia, 86 parts of gYJlsum, 
68 parts of chlorid of sodium, and 3000 parts of distiIlea wa· 
ter, and treated the whole mass with carbonic acid gas for sev­
eral weeks, as described in a former experiment. The filtrate, 
separated from the undissolved white ma.~, which mainly con­
sisted of gypsum and carbonate of lime, besides mere traces of 
carbonate ot magnesia, was evaporated to dryness at 1800 F., 
and the residue subsequently extracted with absolute alcohol. 
The alcoholic extract contained (beside a very small q.uantity of 
ohlorid of sodium), 0'4870 grams of chlorid of magnesium, while 
the residue left after the extraction by alcohol contained 0'0570 
grams of oxyd of calcium, 0'2248 grams oxyd of magnesium, 
and 0'6860 grams of sulphuric acid. This proved the presence 
of 0'6582 grams sulphate of soda, 0'4778 warns sulphate of mag. 
nesia, besiue 0'1018 grams carbonate of hme, and 0'1286 grams 
carbonate of magnesia, with part of the chlorid of sodium un­
changed. These results indicare, 

1. That gypsum, carbonate of magnesia, and carbonic acid in 
the presence of chlorid of sodium, form chlorid of magnesium, 
8ulpbate of soda. and carbonate of lime. 

2. That at a certain higher temperature, the sulphate of soda 
and chlorid of magnesium partly re-transform into sulphate of 
magnesia and chlorid of sodium. 

8. That the soillbili~'y of the gypsum governs 'he degree of 
decom posi ~ioD. 

(To be continued.) 




