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A SMALL BASEMENT CORED ANTICLINAL WARP IN THE BASAL
CRETACEOUS SEDIMENTS NEAR CHERAW, SOUTH CAROLINA
By
S. DuncaN Heron, JR. 1/

THE CONTACT BETWEEN CRYSTALLINE BASEMENT ROCKS OF
PaLeozolc (?) AGE AND THE OVERLYING COASTAL PLAIN SEDIMENTS
IS GENERALLY POORLY EXPOSED AND SELDOM SEEN IN SouTH CAROLINA.
ONE ROAD cUT IN CHESTERFIELD COUNTY, HOWEVER, NOT ONLY SHOWS
THE CONTACT CLEARLY BUT ILLUSTRATES AN INTERESTING STRUCTURAL
RELATIONSHIP BETWEEN THE BASEMENT AND THE OVERLYING UNCONSOL=
IDATED SEDIMENTS.

THE FOLLOWING SECTION IS EXPOSED IN THE CUT ON THE
SOUTHWEST SIDE OF US 52, stX MILES NORTHWEST OF CHERAW AND
0.5 MILES NORTHWEST OF WESTFIELD CREEK BRIDGE., REFER TO
FiGURE 1 FOR A SKETCH OF THE OUTCROP.

SURF ICIALS

5- QUARTZ COBBLE PEBBLE CONGLOMERATES UNCONFORM=
ABLE CONTACT WITH UNDERLYING BEDS.,

MIDDENDORF FORMATION (UpPeEr CRETACEOUS)

4. Mepium sanp (sp. 83%, st. 5%, cL. 12%); ""MODER-
ATE" YELLOWISH ORANGE (10YR 7/6); SAND CONTAINS
WEATHERED FELDSPAR GRAINS, LAYER OF COARSE
peeBLEs O.1 T0 0.2 FOOT THiICcKk ABOUT 0.5 FooOT
ABOVE BASEy; OTHER PEBBLED LAYERS SCATTERED
WITHIN SANDj PLANAR, TABULAR, CONCAVE, LOW
ANGLE, MEDIUM SCALE CROSS-BEDDING BELOW
FERRUGINOUS LAYER NEAR CENTER OF OUTCROPj SAND
ABOVE FERRUGINOUS LAYER CONTAINS MANY CLAY
FRAGMENTS,

3., SiLTy cLay (sp. 4%, si. 38%, cL. 58%) wmassive;
"LIGHT" GRAYISH PINKISH ORANGE (5YR 8/2) sTaIn-
ED MODERATE YELLOWISH ORANGE, (10YR L/6); crLay
MINERALS, KAOLINITE, TOWARD NORTHWEST PART OF
CUT CLAY BENDS OVER BASEMENT HILLj; PROJECTION
DIPS ARE AS HIGH AS 40°, ToOWARD SOUTHEAST END
OF CUT CLAY CONTAINS SEVERAL SPLITS OF QUARTZ
PEBBLE CONGLOMERATE AND OF SAND AND CLAYEY SAND.

2. SiLTy sanD (sp. 72%, si. 18%, cL. 10%); VERY
PALE ORANGE (10YR 8/2)3; SCATTERED SUBROUNDED
PEBBLES (MODAL SIZE ABOUT 25 MM)j AT TOP, QUARTZ
PEBBLE CONGLOMERATE WITH CLAYEY SAND MATRIX,

0.6 FOOT THICK; AT BOTTOM, QUARTZ PEBBLE CONGLO~
MERATE WITH REWORKED PEBBLE SIZER FRAGMENTS OF
BASEMENT ROCK, UP TO 1 FOOT THICK.

1. WEATHERED BEDDED ARGILLITE, FOLJATION STRIKES
N65%E anND DIPS 85°NW, BEDDING CONTORTED., OCLAY
MINERALS, SAMPLE AT Ni END OF CUT CONTAINS AL-
MOST PURE MONTMORILLONITE, SAMPLE AT NW END OF
SE PART OF CUT CONTAINS JLLITE AND KAOLINITE.

1/ DEPARTMENT OF GEOLOGY, DukE UNIVERSIYY



UNITs 2, 3, AND % ARE IDENTIFIED AS THE MIDDENDORF
FoewaTion oF CRETACEOUS AGE (HERON, 1958) BECAUSE OF THE GRDSS
L1 7HOLOGY AND THE STRATIGRAPHIC POSITION. UNIT 5 s PART OF
THE "BLANKET'" GRAVEL FOUND IN TERRACE CEPOSITS RELATED TO THE
PEEDEE RIVER.

THE STRUCTURES SEEN IN THE OUTCROP ARE DESCRIBED AS
A BASIN COR SYNCLINAL WARP ADJACENT TO AN ANTICL!NAL WARP,
THE ANTICLINAL WARP 1S DRAPED OVER A HILL—-L!IKE MASS 0OF BASE~-
MENT ROCK, IT PLUNGES TO%ARD THE NORTHEAST FOR ON THE OPPO-
SITE SIDE OF TkE ROAD THE BASEIFENT CORE 1S NOT VISIBLE, BUT
THE BASAL LAYERS OF QUARTZ-PEBBLES IN UNIT —~ CLEARLY OUTLINE
ITS FORM,

THE ORIGIN OF THE WARPING IS NOT GLEAR, AND SEVERAL
HYPOTHKESES MUST BE CONSIDERELC,

(1) A TECTONIC ORIGIN FOR THE STRUCTURE 1S UNLIKELY
BECAUSE THERE 1S NO EVIDENCE OF CRETACEOUS OR POST-CRETAGCEOUS
TEGTONIC ACTIVITY IN THE REGION THAT WOULD PRODUCE FOLDING.
A TECTONICALLY PRODUCED FOLD WOULD CERTAINLY HAVE AN APPELR~
ANCE DIFFERENT FROM THAT SHOWXN IN THE CUT.

(2) A SEDIMENTARY ORIGIN FOR THE STRUCTURE IS COwmM-—
PLETELY UNTENABLE BECAUSE THE INITIAL SEDIMENTS COULT NOT HAVE
HAZL THE PRESENT CONF IGURATION, THE SILTY CLAY OF UNIT 3 MAIN=
TAINS AN EVEN THICKNESS (EXCEPT WHERE- LOCALLY REMOVED BY RE-
CENT EROSION) AS DOES UNIT 2 OVER THE TOP CF THE "HILL'" AT
THE NORTHWEST END OF THE CUT, T SEEMS HIGHLY UNLIKELY THAT
ANY METHOD OF SEDIMENTATION !NVOLVING LIQU!D TRANSPORTATION
AGENTS COULD HAVE POSSISLY DEPOSITED SED!MENT OVER A "HiILL"
IN THE MANNER JLLUSTRATED IN THE CuUT. A TYPE OF MASS-WASTING
INVOLVING THE WHOLESALE MOVEMENT OF THE UNITS DOWN NEARBY
sLOoPES (IN CRETACEOUS TIME) COULD HAVE RESULTED !N THE DE-
POSITION OF THE SEDIMENTS IN A POSITION SIMILAR TO THAT IN
WHICH THEY NOW OCCUR, BUT A MASS~WASTED PRODUCT SHOULD NOT
BE AS EVENLY LAYERED AS UNITS 2 AND 3, NOR WOULD (T BE LIKE=-

-9

LY TO HAVE THE TEXTURAL CHARACTER OF THE TW%C UNITS.

(3) TIFFERENTIAL COMPACTION OF THE CRETACEOUS
SEDIMENTS WOULD BE A LIKELY MEANS OF FORMING THE FOLD IF IT
WERE NOT FOR THE FACT THAT UNITS 2 AND 3 MAINTAIN AN ESSENT=—
IALLY CONSTANT THICKNESS OVER THE BASEMENT "HiLL". DIFFEREN=-
TIAL COMPACTION WOULD BE ESPECIALLY NOTICEABLE IN THE HIGH
CLAY OF UNIT 3,

(4) THE MOST LOGICAL HYPOTHESIS 1S THAT THE CRE=-
TACEOUS BEDS WERE DEPOSITED ESSENTIALLY HORIZONTALLY OVER
A FLAT BASEMENT FLOOR AND LET DOWN TO THEIR PRESENT POSITION
AS A RESULT OF COMPACT!ON OR SOLUTION OF THE UNDERLYING BASE-
MENT ROCKS, SOLUTION -7 A CACO3 COMPONENT OF THE ARGILLITE
MAY HAVE AIDED cOMPACSTION (T. LT KESLER, ORAL COMMUNICATION).
CALCIUM CARBONATE 1S KNOWN TO OCCUR ELSEWHERE IN THE CARQLINA
SLATE GROUP. THE M0ST SOLUTION WOULD HAVE HAD TO OCCUR IN
THE CENTRAL PART OF THE EXPOSURE BECAUSE COMPACTION FOLLOWED
BY LET DOWN 1S MOST PRONOUNCED IN THIS AREA., |F CONS!DER-
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ABLE SOLUTION DID OCCUR, THE RESULTING COMPACTION WOULD DES-
TROY THE TEXTURE AND STRUCTURE OF THE ARGILLITE, THE BASE-
MENT 1S NOT VISIBLE IN THE AREA OF MAXIMUM DEPRESSION OF THE
OVERLYING BEDS,y BUT IN THE BASEMENT EXPOSURE NEAREST THE MAXI-=
MUM DEPRESSED AREA THE BEZZ'%~Z !¢ ViSIBLE 8UT IS DISTURBED
AND HIGHLY CONTORTED.

VARYING SUSCEPTIBILITY OF THE ARGILLITE TO WEATHER-
ING (NOT NEGCESSARILY WITHOUT SOME SOLUTION) COULD BRING ABOUT
DIFFERENTIAL COMPACTION OF THE BASEMENT ROCKS WITH THE RE-
SULTING LET—-DOWN OF THE OVERLY(NG CRETACEOUS SEDIMENTS. THE
COMPOSITION OF THE BASEMENT ROCKS DOES VARY CONSIDERABLY WITH=-
IN SHORT DISTANCES. THE COMPOSITION VARIATION (S REFLECTED
IN THE CLAY MINERALS OF THE WEATHERED MATERIAL, IN THE "miLL"
AREA, MONTMORILLONITE IS FOUNDj; AND IN THE BASEMENT BEDS NEAR-
EST TO THE AREA OF MAXIMUM DEPRESSION ILLITE AND KAOLINITE
OCCUR., THE VARIABLE COMPOSIT.ION 1S ALSO REFLECTED IN THE
RESISTANCE TO WEATHERING OFFERED BY DIFFERENT AREAS OF BASE-
MENT ROGKS. THE ARGILLITE IN THE "HILL'" AREA 1S WEATHERED,
BUT IT IS TOUGH WHEREAS THE ARGILLITE NEAREST THE AREA OF
MAXIMUM DEPRESSION IS COMPLETELY WEATHERED TO A SOFT MASS
VERY HIGH IN CLAY,

UNDOUBTEDLY, WEATHERING A!DED B8Y SOLUTION RESULTED
IN DIFFERENTIAL COMPACTION OF THE B8ASEMENT ROCKS WITH THE
PASSIVE LET~DOWN OF THE OVERLYING CRETACEOUS SEDIMENTS.
THiS TOOK PLACE AFTER DEPOSITIiON'OF THE Minocupopr FOoRMA-
TION AND BEFORE DEPOSITION OF THE SURFICIAL GRAVELS.
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OF SOUTH CAROLINA.

Tue PriviTive Livestone BELT.

It has long been known, that limestone of excellent quality was exposed
at the Limestone Springs, in Spartanburg ; and at later times, sundry other
exposures have been found, and the limestone has been quarried in severa}
places, for the reduction of ore at the neighboring iron furnaces; and also
was burned to lime, to supply, at a very high price, the very small demand
for lime, for cement and other mechanical purposes. It is but lately that
the number of natural exposuresof limestone ascertained, have made it seem
probable, not only that the limestone farms a continuous and connected
narrow belt across the State, but further, that the limestone may be succzss-

_fully sought in many other places than it has yet been seen in its ap-
parent course.

Extending from the nearest similar exposure in North Carolina, this
stripe of limestone enters South Carolina in York, a little west of King’s
Mountain, and is first seen on one of the upper forks of King’s Creek.
Thence it is seen exposed in almost every valley in the course of the line,
and at distances apart, from a few hundred yards to two miles. On the fol-
lowing plantations are presented exposures in York; commencing near
the North Carolina line, first on Hamright's land, and thence, in order, on
the lands of Etter, Whesant, Wilson, Bird, Harden, W. Black, Hauser, the
King’s Mountain Iron Company, (two localities,) and the South Carolina
Iron Company, on Broad river, and just above their iron works. Next,
across Broad river, and in Spartanburg, on the lands of Stacey, the South
Carolina Company, (two places,) Limestone Springs, Otterson and Wat:
kins ; and on Thompson’s plantation, on Pacolet river, about 2 miles below
the Hurricane Shoals. The last named exposure only was artificial, it
having been reached in the digging of a well; and this i1s the extreme limit
of the limestone in Spartanburg yet known, though the Pacolet Springs and
Cedar Springs, both further on, are of limestone water, which would indi-
cate the stonc to be there accessible, if dug for.

Throughout this line, there prevails a general uniformity of the appear-
ance and character of the limestone. It is seen protruding above the surface
of the earth only in bottoms, and only in a few and but slightly elevated
masses, before excavations are made, which have generally shewn the stone
to rise much higher and abruptly in the neighboring hill sides, and abun-
dant in accessible and available quality. Though seen only in the valleys,
still it is not because the limestone preserves any thing like an equal eleva-
tion. On the contrary, the limestone at one exposure between King’s
Mountain and Broad river, (though in a valley,) is fully 350 feet perpen:
dicular, higher than elsewhere, in another deeper valley within a few
miles.* The stratification ofthe limestone is seen generally greatly in-
clined, and very different in degree, and also in direction. Itis in some
places almost vertical, and at others, though rarely, nearly horizontal. The
color is generally blueish gray. At the Limestone Springs, part is white.
The stone is mostly nearly free from any admixtures worth consideration,

* This fact is known from the running and levelling of one of the experimental lines of
survey, for the designed (and fortunately abortive,) Cincinnatti and Charleston Rail
Road.
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as effecting the quality—unless perhaps it be of magnesia, of which the
proportion has not yet been determined; and if known, it is a disputed
point, whether its presence detracts any value from lime, either for cement
or for manure. The formation is primitive; it has the ordinary hardness
and texture of compact limestone. The gram is sometimes close, and the
fracture dull—but in others, highly and beautifully crystalline.

Proceeding in the same course, and aftor a wide interval of about 36
miles, m which no limestone has yet been found, the next exposures known
are in Laurens district, on the south side of the south fork of Raiburn’s
Creek, and are seen from one and a quarter to one and three quaiter miles
above the junction ‘of that with the north fork. There arc several different
exposures within the limits of half a mile along the course of the creck, and
indicating a visible width of the limestone belt, at this place, of several hun-
dred yards. This is on the land of Mr. J. Garlington. and 9 miles from
Laurensrville, in a direction south of west. The existence of limestone here
has not been long known. A kiln has been erected within the past year,
and the business of burning lime for sale commenced.

The next known exposure was made accidentally some years ago, by
the digging of a well, on the highest ridge land, soutl of and next to Reedy
niver, and about 5 miles from the last named locality. At 64 feet deep, a
peculiar rock was reached, and quarried by blasting. and excavated and
drawn up for some considerable depth. It was not then suspected to be
11me§tone, but is now known to be such, bv comparizon with the neighbor-
Ing limestone very recently discovered. These are, first, on Waite’s and
Clardy’s lands, along a branch of Walnut creck, which 1s a mill stream,
emptying into the 3aluda, and about 1 1-2 to 2 1miles from that river; and
next on Barmore's Jand, about halfa mile from the Saluda, and about a
mile above Pinson’s ford across that river, and rather more above the mouth
of Turkey Creek,—and which last exposure is the extreme south-western
limit of this range of limestone, so far as vet traced in South Carolina.*

The limestone quarried on Raiburn’s creek, exhibits great difference of
quality. A pargis so impure that it makesa very poor lime, and is no
longer burnt, since its character has been ascertained by that costly mode
of trial.  There is, however, an abundance, of good quality—a pale blue
cerystalline stone, with very little of any foreign matter intermixed. But
the stone exposed on Waite's and Clardy’s lands and on Barmore’s, is very
pure, and indeed is, so far as seen, a beautiful white crystalline marble.
The natural exposures atthe later place, are seen not more than 40 yards
in extent ; at the foriner, for more than 100 yards, and where highest, the
limestene is seen 10 fzet above the bottom in which it rises, which height
is much greater than was exposed naturally at Garlington’s, and at other

» The following staterent will serve as evidence of the slight value as yet attached to
limestone, even at nearly the exposure most advanced towards a country and a market
destitute of lime, and therefore in the most valuable position to command purchasers.
‘When examining the limestone on Clardy s land, (which is in fact a beautiful erystal-
lyzed white marble, as well as bein excellent limestone, for cement and manure,) I
heard that the small tract of land containing it was then advertised for sale at public
auction, for the purpose of division among leirs. It has since been sold; and in com-
pliance with my request, a gentleman of the neighborhood has written to inform me of
the result, in the following words: “ The land brought a small fraction over £4 per acre.
Attention was particularly directed to the limestone on it; but the land did not bring a
cent more on that account.”
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places, where excavations for quarrying have shown the stone to rise high
and to be abundant and easy of access.

The course of the line of limestone, as marked on the annexed map of the
State, proceeding from the north, is, first, nearly south-west, and becoming
more southerly in Laurens, and approaching its southern known extreme.
The whole line formsa gentle and nearly regular curve. If future inves-
tigations should prove that the two remote parts of the limestone do not be-
long to the same range, (as supposed above,) butto two distinct and separate
ranges, then the southern continuation of the Spartanburg limestone would
probably pass somewhere under Greenville and Anderson districts, and the
northern extension of the Laurens limestone through Union, and perhaps
Chester. 1In either case, the Laurens range must, if continued, pass under
Abbeville.  And ifpersons who are intimately acquainted with the features
of the ground, would carefully search for the limestone in the course of the
lines designated above, and especially in places near the farthest extended
known exposures, it is probable that in a short time there would be dis-
covered twice as many exposures, and much more than double the extent
of lime now known. With the necessary local knowledge, the examiner
should proceed in the supposed line of direction, and examine the rocks
showing in every deep valley, and especially crossing the beds of rivers
and smaller streams. The touching with acid is much the easiest, and
also the surest mode of distinguishing lituestone from all other hard rocks.

There is another narrow belt of limestone, extending from Habersham in
Georgid, and exposed in Pickens district, near the out-let of Brasstown
creek, into the Toogoloo, (or main branch of the Savannah,) and also,
about 12 miles distant, near to and north ofthe Chauga river. Taking these
two points as indicating the course of the line, it is nearly north-east and
south-west; or sométhing like parallel to the supposed general course of
the lower range of limestone, and also, to that of the Blue Ridge mountains.
Some lime has been burnt ofthe Pickens stone, but very little use made of
it for any purpose; for which neglect the high price offers a sufficient,
though not the only operating cause.

FEven though the limestone of the upper districts should not be exposed
and found available in more places than it is now known, still it offcrs im-
mense benefit to the agriculture of the surrounding country. But to reach
this end, and to produce any important benefit to the sellers as well as to
the buyers of lime, two new conditions must exist, which will mutually
sustain and give value to each other. These are,a greatly reduced price
for the lime, and a greatly increased demand and consumption. While the
lime sells, as now, from 25 cents to 40 cents the bushel, there will never be
enough consumption to make the business of burning lime worth much.
But 1f it sold at 10 cents, which price, a constant and certain and large de.
mand would make abundantly profitable, the lime would be conveyed for
manure, 20 miles by land-carriage, and much further by aid of the intersec-
1ing navigable rivers—making a business of great profit to both sellers and
buyers, and of great and permanent improvement to a large space of terri-
tory.

These statements vary so much from existing prices and prevailing
opinions in South Carolina, that it is proper to uccompany themn with some
evidence—which will be done as concisely as the occasion requires. The
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facts which-will be adduced, are such as have been hastily gathered, where
but few authorities and sources of information could be referred to, and
therefore, as proof, they probably are not the most full. Nevertheless, they
will be ample for my purpose.  Professor Low, (in his Elements of Agri-
culture,) states the price of lime, (unslaked, as is always understood, when
not stated otherwise,) in the borders of . England and Scotland, to be three
pence sterling the bushel, or about 6 cents.  The only statement of price
in France I have seen, is in the excellent and elaborate treatise of Harren-
fratz* It is there mentioned incidentally, that at Barres the price was 8
to 10 sous, which is about as many cents. In that country, fuel is enor-
mously dear. In Ireland, as I have learned severally from two very intel-
ligent and observant gentlemen from that country, the price of lime is 6
pence per barrel, (of 4 bushels,) and the charge for burning the stone
brought to the kiln is 2 1-2 pence the barrel.  The latest European autho-
rity that T have, is in Johnson’s Farmer’s Encyclopedia, just published in
this country, which states so low a price for lime, that I prefer to quote the
whole passage. The author says, (in the article ¢ Lime.”) #The price of
fuel, and readiness of access to the limestone or chalk, of necessity, governs
the price of lime ; in some districts of the north [of England] it 1s made by
the farmers for not more than one penny to three half pence the bushel.”
In Lancaster, Pa., lime issold atthe kilnsat 12 1-2 cents, where fuelis high.
Excellent lime is brought in large quantities. slaked, and the vessels loaded
in bulk, from the Schuyikill and the Hudson, to James river in Virginia, and
sold to the farmers by the cargo, and upon previous contract, at 9, 8, and
even as low as 7 cents the bnshel—the last named price being for a very
large contract, within my knowledge, recently made. As stone lime, 1f
good, gains at least 100 per cent in bulk by being slaked, and converted
from compact stone to impalpable powder, these prices for slacked lime
should be doubled, for the proper mode of estimate ; and which shows that
lime may be and is continually brought from 5 or 600 miles, and by sea,
and sold at prices equivalent to 16 and even as low as 14 cents the bushel.
Now, even if we had no facts nearer. home than these, it would be mani-
fest that lime may be burnt as easily in South Carolina as elsewhere, and
sold cheaper than the highest of these prices, and not much dearer than the
lowest. For if labor be higher here than in Europe, and more labor be re-
quired for removing earth and blasting, on the other hand fuel is much
cheaper, and (as yet) so is the land containing the lime-stone. But T have
more satisfactory proof, in estimates and facts obtained in regard to the very
lime under consideration. At the Limestone Springs, in Spartanburg,
where the stone was first discovered, and has been longest and most largely
burned for sale, the business is conducted, as every where else that it has
been attempted, with very little knowledge of the process, or economy of
means. The kiln is badly constructed, and there 1s great waste of fuel,
and of heat, and of time in burning, as well as labor in blasting the stone in
the quarry. Every part of the labor was hired and paid for at fixed rates ;
and thus the occupant, Mr. J. C. Janney, knew precisely the cost of every
charge of the kiln ; and of all which, at my request, and for this purpose,
he made the following accurate estimate and statement of actual expenses,

* Traite: Theorelique et Pratique de DArt de Calciner la Pierre Caleaire:
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for the burning of 600 bushels of lime, which is the quantity contained by
the kiln :

¢ Quarrying or raising limestone (or blasting, breaking, and heaping,) } 212 60

say 28 loads, of 3,2001bs, at 45 cents theload,.... ...............
Hauling stone to the kiln (about 100 yards or less),.... ... . 5 00
Filling kiln and burning, (2 men for 5 days, at 81 each),..... ... 1000
Paid for cutting wood, 22 cords, (or price of wood ready cut),......... 10 90
Hauling the Wo0d,. ... cieviiatvereenieiiiineniieneenincanns .. 660
45 10.”

Which is equal to 7 1-2 cents the bushel for the 600 bushels of lime, un-
slaked. Every expense iIs charged except the rent of quarry and kiln,
which could not be determined ; but which, in large operations, would to-
gether scarcely make half a cent more, or raisc the costto 8 cents. Thus,
if selling at 10 cents, at the kiln, and with certain and full demand, a nett
profit of 25 per cent. would be cleared, even on this very inefficient and very
costly mode of operations. And ifa proper kiln were constructed, so as to
save the fuel, the heat, the time and the labor, that are now wasted, and the
quarrying were done in the best manner suitable for a large business, there
can be little doubt that the above stated expenses might be greatly re-
duced.

Among other valuable services for which I am indebted to the know-
ledge and kind aid of Mr. M. Tuomey, he visited and examined the lime-
kilns in Philadelphia on the Schuylkill, at my instance, and prepared ac-
curate drawings and descriptions of the best kinds there in use, which, to-
gether with all the statistics of the business, as there conducted, showing the
amount of labor, expenses, and prices, &c., will be here annexed, for the be-
nefit of any person who may desire to commence the business of lime-burn-
ing in South Carolina, in a proper manner for economy and profit—than
which a more profitable business can scarcely be undertalen, even if witha
view of selling lime, and for other than agricfiltural uses.

“ The best site for a kiln will be a hill side convenient to the lime-stone quarry, or
mar] deposit. In such a situation, besides the facility afforded for charging the kiln, the
expense of masonry will be much reduced, as little more than a breast wall will be re-
quired. This wall should present a portion of a reversed arch, the convex part being
towards the fire. This form evidently offers the greatest resistonce to the expansive
for : of the heat from the kiln. The interior of the kiln must be lined with some fire-
proof material ; some varieties of sand-stone and talcose rcck, where they can be pro-
cured, will furnish good substitutes for fire-brick.

“ The only difficulty to be apprehended in burning hard marl with wood, is that when
the burning proceeds to a certain point the stones composing the arch are apt to crum-
ble and fall in. Themost compact masses should therefore in all cases be selected for
the construction of the arch.

“ Minute directions will scarcely be necessary, as prudence will dictate to every man
on commencing the business of lime-burning, that an experienced hand be employed,
even at an additional expense, at least until the ordinary hands have acquired sufficient
sxperience. .

* The stone used at the kilns in Philadelphia is the refuse from the quarries at Nor-
ristown ; it is boated down the river a distance of 17 miles, and delivered at the kilns at
85 cents per ton—which quantity, when burned, furnishes 15 bushels of [unslaked]
lime. The small coal useg in the perpetual kilns costs %2 a ton—a ton being sufficient
to burn 100 bushels of lime. Where wood is used, 15 cords of oak-wood (which is
bought at $3 per cord) will burn 1,000 bushels. Two men are employed at a kiln at
&) éag%h aday. The ime required to bum a charge -of 1,000 bushels varies from 48
10 ours,
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 The cost of burning, &c., 1,000 bushels, deduced from these data; will stand thus:

Lime-stone, 66 6~10ths tons, at 85 cents;...c.oovve vt veviiine cun #56 61
Qak-wood, 15 cords at §3,.... ........ PN
Hire of 2 hands, 4 days at $1 each,.... ..
Cost of burning 1,000 bushels,............ $109 61
Nearly 11 cents per bushel.

“ Cost of burning in the perpetual kilns, where coal is used :

Lime-stone, 66 6-10ths tons at 85 cents, . v i ena e 856 61
Coal, 10 tons at §2,. P VL
Hire of 2 hands, 2 days at §1 each ............................. 4 00

Cost of burning 1,000 bushels,.... ......... $80 61

Or nearly 8 cents a bushel.

¢ Prices of lime delivered at the kilns:

‘Wood-burned lime per bushel,.................... o .. ... 18 cents.
Coal-burned lime per bushel,........ ... .. ........ ... ....13 cents.
‘Slaked lime and ashes,........................ ... ... ..6cents.

* The wo~d-burned lime is preferred by bricklayerers and plasters, though for agri=
cultural purposes it possesses no superiority over the coal-burned.

FIGURE |.
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FIGURE 2
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¢ Fig. 1 represents a front elevation of a xiln in which wood is used as fuel. C, ait
iron door which is closed excepiing while wood is thrown in during the burning. The
opening, or eye of the kiln, as it is called. is closed with loose stones, leaving the vent &
and the space at @ opeL. Al g e woodis thrown in.

“Tig, 2 shows a vertical section of the kiln filled and ready for firing. The arch is
commenced with small stenes on the offset @ a, each course projecting over the preced-
mg onc, undil they meet at top. This part of the operaidion of filling requires some
:}\i

“ The archreyuires the farzest stones, which should be reserved for the purpose. Itis
conmon to lxeap the stones above the level of the top of the kiln, as represented in the
ﬁzme The charge for this kiln is about 1,000 bushels.

“ On the top and back of 1he kiln an opening like a door s left for the convenience of
filling, and also for taking ou: rhe lime when burned. During the operation of burning
the opening is of comse ciosed.

Tt was not designed in the foresoing directions to indicate the best plan
for the construction of a kila, nor the cheapest mode of burning; but the
best and cheapest known in 'xcuml operation, where the business is con-
ducted well and on a large scale. Eelc are doubtless more perfect plans
of kilns, though more expensive and difficult to construct, which may be re-
ferred to, if dtsncd, in various scientific works. '\euher was it deemed ne-
cessary to describe and §zure the perpetual kiln, which is doubtless the best
for very large opurations, and where coal is the fuel, (or charcoal,) but for
which Wood will not serve, as is belicved by the Schiylkill lime-burners.

But compare these aciual operations and expenses at the Philadelphia
Lilns, with what is do pe oud with what may be done in South Carolina, and
it will be obvious that ime may be burnt here much cheaper, from lime-
store, and still more so from mar), and marl-stone, becauise of the greater
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AGRIGULTURAL SURVEY

cheapness of the materials. of fuel, and of labor, than these estimates exhibit
iu regard to Philadelphia.

To offer dircctions f01 the practical application of quick-lime would be
still more difficult, and is even less called for atthi: hwe i this report.
than 1 regard to marl. A few ganeral ebservations; however, will b L
zarded, and the principal and essential rules stated Lrie ﬂx for the conveni-
cner of thase persous who are totally unacquainted with the subjs ct,. and
1way not have ready access to more full instructions in other publications

ic quantitics of quick-lime applicd hove varied greatly in differer: conn-

cs: and this wide variance secms to have rr]o“n more out of the u:ﬁr'r-
of cheapness or dearncss of the lime, than from any sound reasoning,
or experience, or in accordance to caleulations of profic. Doubtless a heavy
dressing, if not so heavy as to do harm te crop or land, must ]WlOdu\, more
ezt and inerease to the acre, than a light dre But the abatement
of such inereased product in lighter limings, i3 by Lo means in proportion
‘o tie lessening of the dressings applicd.” And Indeed it secms thar the
iter the 1pphc*\t10n to the acre, the greater the etfect. for the nuanu‘v of
s applied. Thus, the good resulis “experienced from unusuaiiyv ok
ings, have served of late years to reduce the general amount of liming
to the acre, while the whole quanury applied has bo:n increasing rapidly
cvery year, whercver the practice has been commenved 'l he Iime used
folmul) on James River in Virginia, was obtained wlwogether by the farm-
=rs buving and Lurning ovster sl rlL; and they then usua 'mph: d to the
acre 72 bushels of bumt shells, (which required 106 bus ]m s 1.7\\ 0 pro-
Aoy and which would r)\mnd to about 120 or 125 of slaked lime. Bat
e Win. B, Harrison, on James River, who has limed about 1.500

1

i
uu\/ 0 this manner p11nc1p1]1" and with great snzcess and profit, has
zince told me that he would have nrofted much more for fis expense if ap-
pling at fivst only half the quantity to the acre. and, of course, spreading
hit annual amount of lime over double the space. The extent of annual
lumng has been greatly increased etely on the lands hordering on james
River, and destitute of marl, because of the additional and new supply of
slaked stone-lime, brought h\' vessels ]adr'n in bulk, mom the Schuylkill in
Pennsylvaniz, and Hudson in New York, Thiz slaked lime is generally
applicd at the rate of 40 bushels only to the acre, equal to 20 bushels of un-
slalied, or less, when the lime-stone is very pure; and this quantity is
deeimed by the most judicious limers as sufficient for one application, and it
13 found to \'mld satisfactory results and good profits.  In a part of France,
La Sarthe, it is the established practice to give not quite 12 bushels of lime
to the acre, but 10 repeat it with every commencement of the rotation, which
is of three vears. This is eqifal to giving rather less than 4 bushels of lime
a year. This mode of repetition is there decmed the best, and the resulis
are at any rate satisfactory.  Now, according to my Hg.\:. with land so
wreated, a time will arrive when no more lime will be neede | :md the then
anaximum product of the land will never 'hc1e'1fteA be rednced. But putting
all this theoretical expectation aside, and supposing that, for all future time,
t Lushels of lime, costing 10 cents the bushel. shall be annually given, how
simall would be the cost, compared to the ordinary products and profits de-
rived from timing ! Stll, it will be a very great mistake to expect from
such light apphcmom the same results as from more heavy dressings.
[n whatever manner or guantity quick-lime is applied to land, it is all-im-
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OF SOUTH CAROLINA,

portant that it shall be equally distributed over all the surface. Its condi-
tion, of being inthe smallest possible state of division, and every particle of
the impalpable powder being separate and acting, is the cause why a quan-
tity of lie so muchsmaller than of marl will show appreciable carly eficets.
But if the quicl-lime be suflered to get wet in mass, before being completely
separated and mingled with the soil, it forms a mortar, and unites and hardens
in lumps ; which condition, no matter how small the lumps, is a return 1o
something like the former state of lime-stone. These lumps will not be en-
tirely reduced for a long time ; and will therefore produce but slight carly
effect as manure.

To make sure of the equal diffusion of the lime, and with greater ease, it
should'be given to land already ploughed for some tillage crop, as corn or
cotton. If previously slaked, a measured quantity (say a peck, or halfa
bushel,) should be deposited in the middle of a marked square, of such size
as will serve to give to each acre the quantity of lime designed. The Jime
should be spread as speedily as possible afier being thus dropped, carefuily
and equally, and each heap over its allotted and marked space. And as
soon as encugh ground is so spread, square harrows, each with 20 or more
straight and sharp tines or teeth, should be driven over the land, once or of-
tener, so as to well mix the lime and surface soil. The lime is then safe;
and the subsequent tillage of the crop will mix it thoroughly with the soil,
and to sufficient depth.

When the lime is received before being slaked, as is usual, and oughtto
be preferred, the heaps of burnt shells (or lime-stoné) ought to be put out as
above directed, of sizes and at distances determined by the quantity desired to
the acre. As fast as the unslaked lime is thus deposited, each heap is well
covered over by enough of the surrounding ploughed soil, drawn over it by
a broad hoe; which Is easily and quickly done.” This covering of earth,
by its moisture jn the dryest weather, soon causes the lime to slalke; and
will serve also to protect the lime from the heaviest fall of vain, which other-
wise would convert it first to mortar, and next to stone. As soon as the
heaps are slaked, and the earth is in good order for working, the heaps
are to be chopped down, the lime and soil which composed them thus well
mixed, and then the whole heap spread over its designated spacc. Then
the harrowing follows as in the previous case, though less of it will be re-
quired. ‘

Where very small quantities of lime have been found most effectual, they
have been given as part of compost heaps, of which the remaining and
much larger portion is of any rich soil, peat, or swamp and pond mud. or
wood's leaves or litter. This general plan is that of La Sarthe in France,
before adverted to, and also general in Normandy, and in Belgium, and
which Puvis, the author whose ¢ Essay on Lime"” furnishes the facts, deems
the best mode of application. He says—« There is first made a bed of
earth, mould, or turf, [peat,] of a foot or thereabout in thickness. The clods
are chopped down, and then is spread over a layer of unslalied lime, of a
hectolitre [2 7~8 bushels] for 20 cubic feet of earth. Upon this lime, there
is placed another layer of earth, equal in thickness to the first, then a se-
cond laver of lime ; and then the heap is finished by a third laver of earth.”
As saon as the lime is fully slaked, by the moisture of the earth, «the
heap is cut down, and well mixed; and this operation is repented after-
wards before using the manure, which is delayed as long as possible. ha-
cause the power of the effect on the soil is increased with the age of the
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68 AGRICULTURAL SURVEY

compost, and especially if it has been made with earth containing much ve-
getable mould.”* It may not be unnecessary to state that there should not
any animal excrement be permitted to enter the compost heap, as such high-
ly putrescent matter would be damaged by the coutact and decomposing ac-
tion of caustic lime.

I have had no personal or experimental knowlege of the effects of this
practice ; nor had I heard of any one having followcd the directions of the
French author and the recommendation of his translator untii this year and
in this State. 'When in Sumter I was informed that Mr. Peter Melleti, a
judicious planter not long since deceased. having read the article above
quoted from; determined to try the plan.  Though ne! far aistant from the
rich marl and marl-stone at and near Vance’s forry. it was not then
known that there were the cheapest sources of supply : and knowing of no
better mode, he thereafter bought northern line n Charleston, at such
price as it happened to bear whenever his cotton was wagoned to marlet,
(gencrally from $1 25 to 81 50 the cask of about 3 bushels); and as re-
turn loads, the lime was thus brought to him by 90 miles land-carriage, in-
cluding the expensive ferriage over the Santce.  With it, he formed com-
post heaps, as above described, but of which the other materials were prin-
cipally, 1f notentirely, of leaves and wood-land scrapings. He applied this
to his cotton land for every crop, which was every year, in such quantities
as gave only 2 [-2 bushels of lime to each acre. This course he conti-
nued, to such extent a3 his return loads of lime served for, until his death, 8
years after his commencement, and throughout he was well satisfied with
his results, and the manifest and gicat improvement produced. The death
of Mr. Mellett, and there being no person particularly acquainted with his
experiments, prevented my obtaining more precise information ;. and per-
haps even what is stated may be incorrect in the minor particulars. But
whatever may be ivanting in details, there is no doubt entertained among
those persons residing in that neighborhood, of there having been very great
improvement of both crop and land thereby produced, and of goog profit
made, even on this extravagant and unnecessary cost of hime. Col. James
Richardson, who was acquainted with all these general facts, was so well
satisfied with the results that he has followed the exarnple to some extent,
and is prepared to proceed ; and though at unusual cost for lime, still at less
than the preceding operations of his neighbor. He will procure marl-stone
from across the river, and then wagon it 8 miles from the nearest accessible
landing place to his plantation, there to be burnt and then mixed in compost
heaps.

I'should have been very far from recommending such small doses of
lime, and for promising any appreciable effects from them ; and still farther
from recominending the obtaining lime at such enorn ous cost, in either
price or carriage. But the facts are the more interesting, on these very
grounds, and much more so because of their having occurred in South-Ca-
rolina, and where they may be examined into strictly, and their truth and
value tested.

Whatever may have been the cost of this experiment of Mr. Mellett's, it
is believed by some of his most intelligent and respectable neighbors that in

* See Puvis’s* Essay on Lime,” translated in Farmers’ Register, vol. III, commenc-
ing page 359.
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8 years he had thus raised land to the product of 1,000/bs. of seed cotton to
the acre, which before wasso excessively poor that it was supposed not ca-
pable of producing more than 100lbs. Even when admitting this reported
fact, it may be objecied, that it was not the lime, but the vegetable matter of
the compost, which produced the much greater pait of this wonderful in-
crease. Unquestionably it was not the lime; for if it had been used in as
small quantity alone, it would have produced no such benefit, and probably
no perceptible effect in one year. But still it wasthe lime that enabled the
vegetable part of the compost so to act and so to endure.  For it is the gene-
ral practice of the lower districts to apply vegetable compost, without lime,
but with the addition of some rich animal admixture, and no such durabi-
lity of effect, or extent of increase of crop, has been so produced. And such
applications cease to act and are exhausted after one or two crops ; and even
though renewed (as is common on some lands,) every crop, never shows
effects continually and greatly increasing for eight years, as did Mr. Mel-
lett’s compost. Iu my opinion, in his case the great benefit produced was
neither by the lime nor the vegetable matter, as such ; but by the new sub-
stance (probably humate of lime), formed by the chHemical combination of
the lime with a portion of the vegetable matter.

According to the French author above quoted, and also to English autho-
rity, experience has shown that the older the compost, the better it acts as
manure. This is a strong practical proof of the correctness of my opinion
just expressed. For a considerable length of time can give no more strength
nor activity to either the lime or the vegetable matter; but it can, and it is ne-
cessary for that purpose, more effectually combine the two, and form a
new manure better than either or both the combining materials.

%*
Reprinted from the:

Report of the Commencement and Progress of the
Agricultural Survey of South Carolina for 1843,
by Edmund Ruffin, Agricultural Surveyor of the
State. Columbia, South Carolina.
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