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REPORT . 

OFFICE DEPARTMENT OF AGRICULTURE, 
CoLUMBIA, S.C., Nov. rst, r88o. 

7. o His Ercdlmcy, T. B. :Jeter, Governor of Sou tit Carolina, 
and ex-officio C!tairman Board of Agriculture: 

SIR :-In compliance with the requirements of the .f..ct 
creating the Department of Agriculture, I herewith submit 
the First Annual Report of its operations since the organization · 
of the Bureau. 

The first meeting of the Board was held at the Govemor's 
office on January 12th, r88o. His Excellency, Governor W. D. 
Simpson, Bon. J. N. Lipscomb, Master State Grnnge Patrons 
of Ilusbandry, Bon. B. F. Crayton, President State Agricultural 
and Mechanical Society, lion. W. D. Johnson, and Bon. 
A. S. J. Perry, were present. 

L. A. Ransom was appointed Secretary. 
The Act creating the Department was read, and after a 

mutual expression of opinion on its varied provisions, the 
Board defined the duties of the Commissioner to be : the 
discharge of all the requirements of the Act, under the control 

. and supervision of the Board. 
At a subsequent meeting, on the 13th of January, Mr. E. 

L. Roche, of Charleston, was elected Special Assistant, in 
charge of the Phosphate Department. 

Many serious difficulties presented themselves in the 
organization and work of the Bureau. 

No similar Department having previously existed, we were 



without the aid usually afforded by predecessors. \Ve h:J.ve 

consequently been compelled to rely, in a great measure, 

upon the experience of the Departments in other States. 
As the provisions of the Act creating the Bureau are similar 

to those establishing a Department in North Carolina, and as 

the interests and necessities of South Carolina are almo t 

identical with that State, we have availed ourselves of the 

advantages offered by the experience of their Board, in the 

performance of the onerous duties devolving upon us. 

The Department, to accomplish all the Act requires, should 

investigate all matters pertaining to our agricultural interests, 
I 

the prepar:J.tion of manures, drainage, subsoiling, rotation of 

crops, improvements of different soils, construction of farm 

buildings, cultivation of garden vegetables, various methods 

of analyzing soils by farmers themselves, investigations of the 

cost of fences and reduction of sam~, sheep husbandry, the 

analyses of commercial fertilizers, the preparation of a hand

book, showing the Agricultural, Mineral and Industrial re

sources of the State, to re-stock our streams with food fishes, 

and prevent any violation of the fish laws, and to protect 

the State's interest in the Phosphate rock and Phosphatic 

deposits. 
It has been impossible to accomplish all of this most de

sirable work dnring the first year, but I trust we have pro

gressed sati~factorily and will enter upon a new year with 

flattering prospects of increasing the usefulness of the De

partment. 
As civilization advances, agriculture continues to hold the 

mo. t important position of all the industries of the world , 

and becomes more and more important to the welfare of society 

and national progress and prosperity. 
To succeed in practical farming requires more thought and 

observation than is necessary in any other pursuit of life. 

When the agriculturists are prosperous, the trades and pro

fessions flourish; and when disaster overtakes the crops, 

business languishes, and the effect is realized from the throne 

to the cabin. It is evident, therefore, to all thinking men, 

that any legislation having for its object the promotion of 
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agriculture should have th e unqualified endorse ment of all 

classes, ami e pecially of the farmers themselves. 
\Vh en we consider the amount of brain, mu scle and money 

engaged in agricultural pursuits, and find that, in the maj ority 

of cases, the Iarmer barely produces more than he consumes, 
and se ldom accumulates wealth , we must conclude t hat there 

is someth in g radically wrong in our system, and any design 

for changing these results and benefittin g the producin g class 

should rece ive all possi ble encouragement. 
That Agricultural Depa rtments are beneficial is generally 

conceded, but a glance at th e work of some of them will con

vince all who have any doubt on the subject. 
A few years ago the outh annually lost millions of dollars 

by the ravages o f th e cotton worm. Through the efforts of 

the Natiunal gricultural Bureau, effective remedies for their 

destruction have been discovered. Th e Entomologist now 
reports that no anxiety need eve r be felt again from that 

source. The discovery of a remedy for th e destruction of the 
H ess ian fly saved an imm ense s um to the farmers of the State 

of ew York in a si ngle seaso n in thei r wheat crop. Th e 
scientific discoveries of the Massachusetts Agricultural College 

have conferred untold blessings upon th e whole country. 

Numero us insta nces might be given of the practical benefit 

acco mplished by these departments, but it is not deemed ex
pedient or necessary in a report of thi s character. 

Th e analyses of soils, to determine their adaptability to the 
cultivation of various crops, will prove of incalculabl e benefit. 

In this connection I would respec tfully recommend the 

establishment of an experimental farm, under the direction of 

the Board and Commissioner, where experim ents with seeds, 
soils, &c., may be made, and the results published. 

The farmer depends upon his growing crop for subsistence, 

hence his very natural reluctance to try experiments. A great 

State, and especially an agricultural State, should do thi for 
its people, and such methods as a re prove n of value commu

nicated to them for their guidance. Similar plans in other 

States have been atte nded with marked success. 
In order to faithfully and fully execute all th e provisions of 
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the Act, it is absolutely necessary that such a farm should be 
e tablished. Liberal appropriations have been made by other 
States for agricultural P''rposes, for geological and mineralo
gical surveys, experimental farms and agricultural societies. 

These appropriations are made directly from the State 
Treasury. Happily for us, our department is supported with
out any direct or indirect tax, and is sustained without any 
cost to the tax-payers. All the suggestions submitted can be 
adopted without adding a farthing to the burden of our peo
ple. 

Some of the States annually appropriate certain amounts to 
County Agricultural Societies, and their usefulness is thereby 
greatly increased. Similar action by South Carolina woulJ 
doubtless result in much good. 

COMMERCIAL FERTILIZERS. 

The Act creating . the Agricultural Department made 
material changes in the regulation of the sales of fertilizers. 

In reference to the manner in which inspections and analy
ses were formerly made, it is only necessary to quote from 
the Report made to the last General Assembly by the Phos
phate Commissioners. They say: " The inspection of fe r
tilizers being an entirely different subject from that of phos
phate mining, it is suggested that they be separated, either by 
establishing the inspection of fertilizers on a different basis, 
or by abolishing it. The latter is perhaps the best disposition 
to make of it, as it fails utterly, in the judgment Qf your 
Commissioners, to meet the ends for which it was instituted 
-the protection of the consumers of fertilizers." 

Under the present system, as pursued by the Commission
er, by direction of the Board, absolute protection is assured. 
vVe receive no samples from the manufacturer, but they are 
taken by an accredited agent of the Department, after they have 
passed out of the hands of the manufacturers and beyond the 
power of the Company to change or alter in any way. The 
samples are forwarded to the chemist, and are identified by 
numbers. He is ignorant of the brand he is analyzing, and 
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the ingredients contained, until the analysis is completed. 
The manufacturer is required to fil e with his application for 
tags, giving him the privilege to sell, the brand of fertilizer and 
guaranteed analysis. If the result of the analys is by the 
chemist of this Department shows that he is se lling an in
ferior guano, it is immediately condemned, and our analysis 
is published for the information of consumers. Purchasers of 
guano are thus fully informed at all times of the grade of fer
tilizers offered for sale, and whether they contain the ingredi
ents asserted to be present by the manufacturer. 

Commepcing operations the present year late in the season, 
it was impracticable t.o adhere strictly to these regulations, but 
they will be rigidly enforced in the future. This season the 
samples will be drawn early, and the analyses published in 
time for farmers to be guided by them before purchasing. 
Other samples will be drawn later, in order to detect fraud, if 
any exists. 

The Privilege tax of twenty-five cents per ton has been 
cheerfully paid by the manufacturers, as far as my observa
tion extends. 

The reliable companies realized the benefits derived from 
analyses made by our Department, as it gives them f111 en
dorsement and drives spurious grades from the market, be
sides building up their trade and largely increasing their busi
ness, while it guarantees protection to farmers. 

The large sales of fertilizers made in South Carolina, 
amounting for the past season to about 100,000 tons, valued 
at about $3,0oo,ooo, proves it an imperative necessity to pre
vent the sale of any except the best grades of guano. The 
farmers are vitally interested, and no effort will be spared by 
the Department to afford them every protection. 

Professor C. U. Shepard, Jr., the Chemist of the Depart
ment, has rendered valuable assistance. In addition to the 
analyses of fertilizers, soils, minerals and marls, he has made 
interesting contributions to the monthly reports. His An
nual Report is herewith submitted: 
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LABORATORY FOR A , ALYTICAL CliE:l\llSTRY, 

CHARLESTON, S. C., October 27, r88o. 

Hon. A. P Butler, Commissioner of Agricultlwe State of Sout!t 
Carolina: 

DEAR SIR-In compliance with your request, I beg to in
form you that since the commencement of my duties as Chem
ist to the Department of Agriculture, (i. c., the middle of 
January last,) I have executed for the Department the follow
ing analyses : 

Of acid phosphates and ammoniated fertilizers 54 
Of marls . . . . 2 

Of mineral waters . . . . 3 
Of orcs . . . . . . . . . 6 

Total analyses completed . . 65 

At , this moment I have on hand a series of soil-samples 
from sterile spots situated in the midst of otherwise fertile 
lands, which are being examined to the end of discovering 
the cause of their unproductivene , and of suggesting, if pos
sible, a cure. The investigation is necessarily a slow one, 
but I trust that it may result in valuable experience. 

In addition to the analyses above enumerated, several re
ports have been forwarded to your Department for publica
tion, some of which are the result of extensive travel and per
sonal examinations of foreign mineral beds, or of several 
years' intimate study of our own phosphatic deposits; others 
of chemical investigations involving much time and labor. 

As a member of the Committee appointed by the Chemical 
ection of the American Association for the Advancement of 

Science, at its session in Boston during the past summer, I am 
engaged in carrying out certain experiments designed to per
fect the methods for analyzing commercial manures, and to 
realize among chemists that uniformity of investigation 
towards which a long step was taken at the Convention of 
Agricultural Chemists, held July 28th, at the National De
partment of Agriculture, \Vashington, D. C. 



Investigations are also being conducted in my laboratory 
on the properties, behavior in the soil, and consequently the 
agricultural value, of'' reduced" phosphoric acid, upon whose 
completion a full report will be forwarded to you for publica
tion. My laboratory has b ... en recently put in thorough re
pair, and fully equipped with new apparatu-;, so that myself 
and my assistant, Mr. \Villiam Robertson, feel competent to 
analyze the samples of fertilizers which may be collected dur
ing this seaso n and forwarded for investigation with precision 
and dispatch. 

Very respectfully, 
Your obedient servant, 

CIIARLES U. SIIEPARD, JR., 
Chemist to the Department of Agriculture . 

PHOSPHATE DEPARTMENT. 

Section r6 of the Act creating the Agricultural Depart
ment, abolished t he offices of Phosphate Inspector and Phos
phate Agent, and conferred the powers and imposed the 
duties formerly exercised and performed by tho e officers 
upon the Bureau, and authorized the Board and Commission
er to emp loy a Special Assistant. 

It was evidently the intention of the Legislature, in abol
ishing those offices, to save that expense to the State by hav
ing the work performed by the Department. 

Under the old law, the Phosphate In pector was paid one 
per centum upo n the royalty collected by th..: State on all 
rock and phosphatic deposits, dug, mined and removed. This 
percentage amou nted in 1879 to $971 26. The Phosphate 
Agent received a salary of 1,200 per annum. The salary of 
the Special Assistant is paid from the funds of the Depart
ment and not from the State Treasury. The change has, 
therefore, in one year, saved the State $2, I 76 26. In add i
tion to this, the Special Assistant has collected $7 IO OJ, roy
alty due the State for 1878 and 1879. As will be seen from 
Mr. E. L. Roche's report, "the amount of pho phate rock 
mined and shipped for the nine months ending the 30th of 
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September, amounts to 5 3,054 tons," upc,n which the State 
has received a royalty of $53,054. 

Under the present law, the duty of guarding the State's in
terests in the mines, the issuing of licenses, looking after 
bonds, &c., i; divided between this office and the Comptroller
General's. In order to be thoroughly efficient and to avoid 
any embart"assment to either Department, the work should, 
in my judgment, be performed wholly by the Department of 
Agriculture or the Comptroller-General. After consultation 
with the present Comptroller on the subject, it is my opinion 
that the following amendments to the Act establishing the 
Agricultual Department should be enacted. 

Amend ection r6 of the Act so as to read as follows : 
" The~t the office of Phosphate Inspector and that of Phos

phate Agent are hereby abolished, and that the duties of said 
officers, together with the duties now directed by law to be 
exercised by the Comptroller-General fnr the protection of 
the interests of the State in the phosphate rock and phos
phatic deposits belonging to the same, be transferred to the 
Commissioner of Agriculture. 

'' Pro<'idcd, That the Commissioner of Agriculture shall 
quarterly report to the Comptroller-General the number of 
tons of rock and phosphatic deposits dug, mined, and re
moved." 

In Section 17, strike out the words "Board and," making 
the Section read: " That the Commissioner shall have pow
er to appoint a Special As~istant, etc." 

The reason for the latter recommendation is, that if the 
Commissioner i~ required to perform this duty, and is made 
responsible for the action of the Special Assistant, he <;hould 
be allowed to make the appointment. 

As this phosphate matter is of so much importance to the 
State, and of such general interest, Prof. Shepard was req ues
ted to prepare an article giving the history of its discovery, 
its value as compared with other rock of similar character, 
and any other matter connected therewith that he deemed of 
value or interest to the State and public. Pro( Shepard's 
article accompanies this Report, and will be found interesting 
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and valuable. Mr. Roche, the Special Assistant has dis
charged his duties efficiently and satisfactorily. He has been 
indefatigable in his efforts to prevent unlawful mining, and to 
secure prompt payment of royalty due the Stat~ on rock law
fully mined. The following Annual Ptport shows the result 
of his work !"or the past nine months: 

OFFICE or SPECIAL AssiSTANT DEPARTMENT OF AGRICULTURE. 

CHAKLESTON, S.C., October 23, r88o. 
!Jon. A.P. Butler, Commissioner of Agriculture, Columbia, S. C.: 

SrR: I beg leave to submit the following Report of the 
transactions of this office from the date of my appointment, 
January 14th, to the 30th of September, inclusive. The 
duties assigned to me, under the supervision of the Board, 
were: rst. To prevent unlawful mining; zd. To procure 
prompt and accurate return of rock and phosphatic deposits 
lawfully mined; and 3d. Prompt payment of royalty. In 
the discharge of this duty, I have deemed it proper to make, 
and have made, frequent and repeated visits to all the 
navigable streams of the State containing phosphatic deposits. 

I have also made personal and close examination of all the 
marine companies, their mode of operations, their productions, 
and all the details connected with them. I have also caused 
a constant watch to be kept to discover and prevent any 
attempt at unlawful mining in the State's territory. It affords 
me great pleasure to report that no case of such illegal action 
has taken place. The payment of royalty during the past 
year have been made promptly by all the companies engaged 
in the work. Of the arrears of royalty reported to me as 
due to the State for the years I 878 and I 879, there has been 
paid to the State Treasurer, since my app intment, the sum 
of $7!0.07. I have also discharged the duty of attending to 
prompt and accurate returns of rock and phosphatic deposits, 
and I he same have been regularly made by the several com
panies to the Comptroller-General. In further discharge of 
my duty, I beg to report that upon entering upon the office I 
found a very generai and wide-spread depression prevailing 
in the production of river rock. As is generally known, the 
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great bulk of this rock is shipped to foreign countries. The 
short crops, and general agricultural distress which has for 
some years past spread over the whole of Europe, had most 
seriously affected the capacity of the farmer to purchase and 
pay for fertilizers, and consequently dimini~hecl to a Yery 
large degree the demand for the Carolina rock. Thus not 
only was the market lost, to a great extent, but the prices at 
which rock could be sold were very greatly diminished. In 
consequence of this, river mining becam e unprofitable. A 
large number of the smaller companies ceased work entirely, 
and even the larger ones were compelled very greatly to 
curtail their operations and to continue with a much reduced 
force and at great loss. The result was of course, a loss in 
revenue to the State. Later in the summer a more active 
demand for land rock for domestic use caused prices to 
advance somewhat and absorbed the supply on hand, leaving 
none for foreign shipment. In consequence of this and the 
more cheering reports of the European harvests received this 
year, several of these companies engaged in river mining who 
had suspendt'd resumed work to a considerable extent. 
Since that time, the demand seems to continue steadily and 
is certainly more animated than at the corre ponding season 
of last year. From the outlook at this time, the pre ent de
mand seems likely to continue; and with this increased 
cons um ption, calling for an increased supply, and with the 
increased activity among the companies, the State may 
reasonably calculate on receiving during the year before us a 
revenue from the royalty on phosphates considerably more 
than in the year past. From the best sources of information 
within my reach, I would estimate this increase at from 25 to 
33 13' per cent. 

The amount of phosphate rock mined and shipped for the 
nine month s ending the 30th of September, r 88o, amou nts to 

53.054 tons. Of this-

The Coosaw Company mined 
Oak Point Mines Company . 
South Carolina Phosphate Company, 

. . . . . 37,222 tons. 

. . . . z.osr,%" 
(limited). 813,%" 
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Palmetto Phosphate Company . . . . . . . 
Farmers' Phosphate Company . . . . . . . 
Beaufort and Port Royal Phosphate Company 
Columbia Phosphate Company ..•. 
Marine and River Phosphate Company . 
S. Carolina Phosphate and Phosphatic River 

Mining Co. 
G. A. Trenholm & Son . 
Geo. M. Wells . 
John Ahrens . . 
\V. Y. Fripp . . 
Joseph G. Taylor . 
C. 0. Campbell. 

I,529 tons. 
2,8or ~~ 

36 
458 ,, 

2,329~ ,, 

14 
536 

3,803 

,, 
,, 

53 
370 " 
9 1 5~'' 
I22 

Of this amount 44,452 tons were produced by companies 
workillg under exclusive rights, and 8,602 tons by those 
working under general rights. This will be found to be a 
correct statement of the pho phate rock mined and removed 
from the navigable streams of the State during the past nine 
months, and upon which the royalty has been paid. My 
first inspection was made in February, and I found the follow
ing River Mining Companies at work: Coosaw Company with 
2 dredges and ro lighters, in Coosaw River; the Oak Point 
Mines Company with I8 flats, in Bull River and North 
Wimbee Creek; the Palmetto Phosphate Company with 29 
flats, in A hley River; Geo. A. Trenholm & Son, with I 
lighter and 40 flat , in Stono River; Geo M. Wells, with I 
flat, in Stano River, and 'vV. Y. Fripp, with 9 flats, in Morgan 
River. The mining force at work from the 4th of October to 
the I6th, by the River Mining Companies, is as follows: 
Coosaw Company, 2 dredges, IS lighters and 6o flats, in 
Coosaw River; the Oak Point lVIines Company, 14 flats, in 
Bull River; South Carolina Phosphate Company, limited, 20 
flats, in orth Wimbee reek; Palmetto Phosphate Company, 
with 18 lighters and 42 flats, in Ashley and Wando Rivers; 
Farmers' Phosphate Company, with 4 flats, in Coosaw River; 
Beaufort and Port Royal Company, 3 flats, in Battery Creek; 
G. A. Trenholm & Son, with 2 lighters and IO flats , in Stono 
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River; Jos. G. Taylor, with 8 lighters and 43 flats, in Stono 
River; David Roberts, with I dredge, 19 lighters and47 flats, 
in Parott Creek and Stono River. 

I also deem it proper to call attention to the incidental ad
vantages derived by the State from this phosphate industry, in 
addition to the direct revenue arising from the royalty. 
During the nine months ending 30th September, 1880, there 
have been brought to this State and loaded, over 100 vessels. 
This does not include the large amount of rock shipped under 
cotton and other freight as ballast. It is within the mark to 
say, that the necessary expenses incurred by each of these 
vessels, in discharging, victualing, &c., while in port. is at 
least $500; thus making a total of $50.000 of money spent 
within the State and left among the people within nine months 
from this source alon e. In addition to this, it is also a 
moderate estimate that these Companies give employment to 
at least I ,ooo or I ,200 laborers. Of these, about four-fifths 
are colored and one-fif[h are white. The amount paid out 
annually for wages to these men is between $zoo,ooo and 
$300,000. As these men represent families more or less de
pendent upon them for support, it will be readily seen how 
much this conduces to the general prosperity of the Common
wealth. 

From all of which it is apparent that the true interests of 
the State will be best subserved by fostering, in every proper 
manner, this large industry. These Companic:s, in considera
tion of the privileges which they enjoy, should contribute 
their full and fair share to the public burdens. But it is not 
the true policy to encumber them to such an extent as to 
injure their usefulness and cripple their ability to add, as they 
have done, directly and largely to the income of the State, 
and indirectly to the increased prosperity of its citizens. 

,Respectfully submitted. 
E. L. ROCHE, Special Assistant. 
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FISH COMMISSION. 

This work so auspiciously begun last year has made satis

factory progress. Under authority given the Cl)mmissioner 

by the Board, Mr. C.]. IIuske has been placed in charge of 
the practical work of the Commission. He has had several 

years experience in the details of the work, and is an efficient 

and capable officer. It is gratifying to know that ot:r people 

are so much interested in a work which will as'iuredly give 

such profitable results. They are convinced of the wisdom 

of the Legislature in encouraging this industry. It is too 

early yet for us to realize the results of the distribution of 

shad, California and land-lock salmon, and California trout in 

our waters; but to show that the successful propagation of 

fish by artificial means is an accomplished fact, I need only' 

refer briefly to the Reports of the Fi h Commissioners of ew 

Hampshire and Connecticut. 
The Fish Commissioners of New Hampshire report "as the 

results of artificial breeding, the price of shad in the New 

York market had fallen from $;8 to $3 per hundred, and 

fishermen complained that fish were so plenty they were 

unable to get fair pay for the labor of taking them, and that a 

poor man could now buy as good fish for a shilling or twenty

five cents as he could a few years ago for a dollar." 
The Commissioner of Connecticut reports: "The number 

of shad annually running in the Connecticut River has in

creased to such an extent that the complaint of the fishermen 

is no longer of a paucity of fish, but that the market is so 

overstocked that they do not obtain a Temunerative price for 
them.'' 

The Report of Mr. C. ]. Huske is herewith submitted: 

Hon. A. P. Butler, Commissioner o.f Agrimltur,_·: 

SIR-I herewith submit the Second Annual Report of the 

work accomplished by the Fish Commission of South Caro

lina since November, 1879, which consists of the hatching 

and distribution of California and land-lock salmon and 
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California trout and the distribution of shad and German carp 

donated to your Commission by the United State Govern

ment. 
\Ve have no facilities in this State for hatching fish, and on 

this account the salmon and trout were hatched by Mr. S. G. 

\Vorth, Superintendent of the North Carolina Fish Commis

sion, who very kindly took them in charge, with Mr. L. B. 

Hammond, of Hamburg, South Carolina, as assistant. 

CALIFORNIA SALMON-( 5'1/mo Quinat). 

By some mistake in the address, the eggs of this fish never 

reached the hatching house, and by request of Professor Spen

cer F. Baird, one-third of those intended for North Carolina, 

amounting to roo,ooo eggs, were very generously hatched 

and turned over to your Commission by that State. 

A combination of causes conspired against the successful 

hatching and transportation, and only about 30,000 of these 

fish were placed in South Carolina waters. 
If one in every hundred Qf those released reach the average 

weight, sold at the market price, they would more than pay 

the expense of all the work done by th e Commission since its 

creation. 
In view of the reports made about them, this is rather a 

smaller per ccntage than the least hopeful might expect would 

return to our waters. 
They have already been taken in our rivers weighing from 

three to four pounds, and we hear from unquestionably relia

ble sources that they have been seen in the heaJ waters of the 

Pef' Dee River, in 1 orth Carolina, by thousands) and large 

numbers have been captured. 
The success thus far attained, in the introduction of this 

fish into the waters of South Carolina, leads us to believe, 

that those rivers · in our State, rising in the mountains, and 

similar in many respects to those of California, arc adapted to 

the growth of this fish, and that our efforts in that direction 

will be crowned with success. 
This, as a game and edible fish, can not be surpassed, and 
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anglers and epicures alike will look forward with plea
sure in anticipation of the enjoyment ofthe fruits of your labors. 

It behooves us, therefore, to exert our greatest e fforts in 
stocking our waters with this fi sh, as it adds another very 
valuable variety to our many native fishes . 

Arn.mgcments have been made with the Superintendent of 
the North Carolina Fi:h Commission to hatch 250,000 Cali
fornia SalmoJl eggs at their winter hatchery, in i organton 
J • C. The eggs are now in the hatchery, and· the hatching 
operations arc progressing satisfactorily. The fry will be 
ready for distribution in a few clays. The outlook for the en
suing sea•on is very promising. 

I would respectfully recommend that they be planted in 
those streams having their so urce in the mountains, so that 
on their return from the ocean they may find gravelly beds 
and clear water in which to depo~it their spawn; their nat ure 
teaches them to seek for those places, ami ther will go hun
dreds of mil es in search of them. 

GERMAN CAKP-( Cyprinus Carpio). 

It is needless for me to speak of the peculiar adaptability of 
this fish to the many small er slu ggish rivers and ponds of 
South Carolina. Their intr9duction into our waters la.st o
vembcr, and remarkable growth, noted at thi s date, is a suffi
cient guarantee of the success attending their culture; and 
there is not the shadow of a doubt but that, with proper care 
and at tentio;1, th ey can be g rown in sufficient numbers to feed 
the multitude and leave a su rplus. From ovember to Sep
tember they attained a growth of ten to twelve inches, a nd 
weighed from three-quarters to 0ne pound. In other in
stances, where food was furnished in abundance, the wate r 
supply greater, and other circumstances more propitious for 
their growth, they have reached from one to one and a half 
pounds. 

\Ve need no longer ask sceptics to believe theories, and 
bear with us until the results can be een, but give them actual 
proof of results already attained. 

\Vhen we consider that this is only the second year's work, 
2 
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I think you are to be congratulated on so prom1smg an out
look. This work has been done without hatching operations 
within our borders, the amount of money appro]Jriatcd last 
year being too small to justify the erection of hatching sta
tions. The steps, for the advancement of this work, that we 
are now taking, I deem expedient and necessary, if we hope 
to re-stock our once abundant rivers with fish. 

Science in this, as in other things, is meeting the demands 
of the times, and we hnve only to avail ourselves of the know
ledge gained by others, to do a large work and supply the 
necessities of our people in this direction. · 

There are three varieties of the German Carp. S::tys Dr. 
Hessel, writing about this fi sh : 

"It will be easily understood that after such an exclusive 
culture in ponds continued through centuries, as also an ex
istence in open waters where the cyprinidre were left more to 
themselves, a number of varieties, or rather genuine species 
Cyprinus Carpio, showing stnking differences from the races, 
were developed. 

"These races were derived directly from the original type, 
jnst as with our domestic animals. They are divided into 
three chief groups." 

"I. Cyprimts Carpio Communis, !he scale carp, with regular 
concentrically arranged scales, being in fact the original 
species improved. 

"2 C)primts Carpio Specularis, the mirror carp, thus named 
on account of the extraordinarily large scales which run along 
the sides of the body in three or four rows, the rest of the 
body being bare. 

"3· Cyprimts Carpio Coriacius, sive Nudus, the Leather Carp, 
which has on the back either only a few scales, or none at all, 
and possesses a thick, soft skin, which feels velvety 'to the 
touch." 

Either or all of these three species can be reared with sure 
success in South Carolina. The numerous ponds throughout 
the State, now used only for running machinery, can be made 
to abound in this fish, with no other effort necessary than 
simply planting them. So also other ponds, now of no use, 
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can be made to yield their increase. For public fishin g, the 
many sluggish rivers of our State can be successfully stocked 
with these fi sh, yielding, as they do, an abundant supply of 
ova, and it will only require a short time to ·accomplish the 
work. 

Vvith this object in view, and by your instructions, I leased 
an acre of land just inside the city limits of Columbia, situated 
on Rocky Branch, which affords an abundant supply-of suitable 
water. On this lot I proceeded last summer to construct a 
suitable nursery for the propagation of carp, bream, and any 
other native varieties that you may desire to propagate, and 
which observation may render pra~ticable. Although the · 
place I selected is not so well adapted for this purpose as I 
des ired, yet it '\Vas the best that could be found within the 
city limits, and will , I think answer our purposes. A judicious 
expenditure of a few hundred dollars would make it very 
attractive, and capable of hatching many thousands of carp 
and other fi sh each succeeding year. These fish can be 
hatched and distributed with less cost than any we have yet 
handled. They are vegetable feeders, and delight in warm 
and sluggish waters, and are not piscativorous in their habits, 
makin g it eminently desirable that we give them special 
attention. The steps already taken are in the right direction, 
and promise the utmost satisfaction. 

The small supply of carp donated each year to South 
Carolina by the United States Government is totally inadequate 
to meet the demands of our people, applications being made 
almost daily to your office for pond fi sh. 

SHAD. 

:for the past two years we have been cot~pelled to go be
yond our borders, and procure shad fi-y from other Commis
sioners to release in our waters. This was done from necessity; 
and the reasons for di scontinuing this course, and establishing 
a hatchin g station within our own State, arc obvious. In 
most cases the fry obtained from other Commissioners were 
at remote distances, and as on long trips only small shipments 
can be made, the number released was comparatively small. 
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Shad are extre mely delicate, and it requires the utmost skill 
in their transportation, and only men of long exper ience are 
successful. When we take into consideration the amount of 
money expendeel and the risk taken in transporting them such 
long distances, the necessity for a hatching station within the 
State is evident. 

We sho uld therefore take th e necessary s teps at the earliest 
practicable time to procure a suitable location, where shad arc 
taken in s1.1fficient numbers to justify the establishme nt of a 
hatching station. We will then be enabled to release a larger 
number of fry, in better condition, for proportionately less 
money. No State in tl'!e Union, probably, is better adapted 
to shad than our own. 

A number of our streams rise within our borders and empty 
on our seacoast; so that we have entire control of them, from 
source to mouth, and can enact laws sui tabl e for the protection 
of fish. If we hope for a succes ful restocking of our rivers 
with migratary fish, it is necessary that the present laws, which 
I deem sufficient, should be executed with diligence. All 
obstructions to the free passage of fish to their natural spawn
ing gro unds should be removed at the proper season of the 
year, so that they may obey the laws of instinct and deposit 
their eggs where there are as few enemies to destroy them as 
posssible. The law in regard to all deleterious substances, 
such as gas-house refuse and other poisonous matter, should 
be rigidly enforced, which would prevent the destruction of 
thousands of fish, and final annihilation of them in streams 
thus poiso ned. ·Fish wardens cannot be too vigilant in the 
discharge of their duties. I would respectfully suggest that 
the attention of Grand Jurors in every County be called to 
this matter. 

'vVe are greatly dependent on public sentiment to regulate 
and cause the laws to be observed, and we hope every man in 
the State will aid us in this work, which is so general in its 
benefits. 

You will find below the number of fish distributed in the 
State and place of distribution. 

Respectfully, C. ]. HUSKE. 



Enoree River . 
Saluda River 
Seneca River . 
Mossy Creek . 
Littl e River . . 
Martin's Creek . 
Tugaloo River 
Pee Dee River . 

Total . . 
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CALIFORNIA 

LAND LOCK 

Tributary of Seneca River. . 
Hampton Creek . 
Mill Creek .. 

Total . 

SALMON. 

. . . 

SALMON. 

HAD. 

Seneca River . . . . . . . . . . . 
Broad River . . . . . . . . 
North a nd South Edisto Rivers . . : 

. .. 

Watcree and Lyn ch's Creek . . . . . . . 
Great and Little Pee D ee . . . . . . . . . 
Distributed by United States Commissioner .. 

Total .. . 

Seneca River ·. . 
Mill Creek ... 
Hampton Creek 

CALIFORNIA TROUT. 

Total . .. . . .... . 

5,000 
3,000 

3.000 

3.000 

2,000 

3.000 

s,ooo 
7.000 

---
30,000 

8,000 

3,000 

4,000 

rs ,ooo 

360,000 

360,000 

250,000 

80,000 

8o,ooo 
I , 100,000 

• . 2,2JO,OOO 

1,500 
1,000 

I,OOO 

3.500 
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IMMIGRATION. 

The Board and Commissioner are required to compile such 
information as will tend to induce capital and immigration. 
It is explained elsewhere in this Report why this information 
has not been gathered. There is no subject that demands a 
more careful attention from the State, and it is encouraging 
to observe the interest taken in it by our people. The ques
tion of whether we desire or require immigration is no longer 
debatable. To keep pace with the progress of the world, we 
must have our waste lands settled, our idle resources de
veloped, our streams running machinery. We can never in
duce capital until we have the population. An abundance of 
land can be found in every county, that now is not only un
productive, but is an expense to the owners. 

If properly divided into small tracts and sold on reasonable 
terms, it would be easy to establish colonies on them, which 
would greatly enhance their value, and add millions of dollars 
to the wealth of the State. 

An emigrant agent located in Iew York says, now is the 
time for the South to act. This State can easily double her 
population, increase her wealth 300 per cent., reduce taxes 
and pay off her debt. He advises land-owners to pool their 
surplus lands, and put them on the market in such parcels as 
immigrants want. If land-owners would do this, he could, in 
a short time, people any county with thrifty settlers. He re
gards every able-bodied man worth $I ,ooo to the State. 

Those immigrants who have settled in South Carolina have 
found congenial homes and are prospering. The State offers 
unrivalled inducement~ to the merchant, manufacturer, wool 
grower, and the farmer. Our water power is practically in
exhaustible, the adaptibility of the State to sheep husbandry 
is not questioned, the vine of all kinds flourishes, and the soil 
gives a generous return for labor and money ex"pended. The 
odiu).11 in which the institution of slavery was he!~ by immi
grants, previous to the late civil war prevented a rapid settle
ment of the South. That objection has been removed by the 
abolition of slavery, and South Carolina now offers greater in-
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ducements to immigrants than any of the Northern or West
ern States. In this State we have the most beautiful and 
diversified country in the world and a soil and climate unsu r
passed. 

All the farm products of the West can be produced in the 
South, and in addition to th e crops, cotton, tobacco, rice 
and many other valuable crops are grown that can not be pro
duced in the Northern or \Vestern States. 

Our people are too fully convinced of the necess ity of in
ducing immigration for me to consume any time in a discus
sion of its importance. We are striving to do our part of the 
work and our efforts will be crowned with succes.;, ifwe are 
properly sustained. It is the opinion of e Board, that th ey 
have no authority to employ an immigrant agent, I would 
therefore respectfully recommend that this rower be conferred 
upon the Board by the Legislature. 

We can accomplish but little by the publication of a Hand
Book unless we have some one to assume charge of the mat
ter at the home of the immigrant and push it to a successful 
conclusion. The large number of letters received by th e De
partment from parties in the Iorthern States and in foreign 
lands, afford ample evide nce of the interest South Carolina is 
attracting abroad, and it i ~ only necessary for us to act 
promptly to have good results follow our efforts in this 
direction. 

GEOLOGICAL DEPARTMENT. 

There is nothing that will more rapidly develop our re
~ource;; than a thoroughly organized Geological Department, 
and a fully equipped Laboratory for analytical work, where 
not only the precious metal s may be assayed and their exte nt 
and value made known to the world, but where the value of 
oils , iron orcs, fire-clays, brick-clays, kaolin, building stones, 

marls, dolomites, limestone , barites, mineral paints, and coals 
may be determined. A great State should provide facilities 
for attracting attention to the resources within her borders, 
and the sooner we realize the importance of this fundamental 
truth the better for us. 
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Our sister State, North Carolina, has for the past quarte r of 

a century made liberal appropriations for this purpose. Other 

States have annually made provision for geological surveys, 

and the result has been most beneficial and profitable, causing 

an influx of capital and adding greatly to their wealth. The 

surveys made by Lieber, Tuomey, Ruffin, and others in 

South Carolina, are sufficiently encouraging to induce us to 

continue this important work. The Department of Agricul
ture is now contemplating the establishment of a Mineralogi

cal Department, but a thorough geological survey of the State 
should be made. The cost will be inconsiderable when com

pared to the great good to be derived. While arrangements 

are being perfected. or this purpose, we would again ask that 

specimens of all kinds of minerals, building stones, marls, &c., 
be forwarded to the Commissioner with an account of their 

location, extent of deposite, together with any other informa

tion that will be of benefit in determining their value. 
The various specimens of minerals received almost daily by 

the Commissioner is another evidence of the importance of 

securing the services of a Geologist. The mineral wealth of 
South Carolina will doubtless prove equal to that of any other 

State of equal territory, if properly developed, and I would 

respectfully urge upon your Honorable Board the importance 

of taking such action as in your judgment wil l best subserve 

the interests of the State, at the earliest practicable time. 

BOOKS OF REGISTRY. 

The Commissioner of Agriculture is required to ''prepare 

and keep in his Department Books of Registry, wherein anx 

person may have entered, upon payment of registry fee of one 
dollar for each tract or lot, any real estate for sale with terms, 

and file in the office any plats, descriptive papers, &c., de

sired; also books in which may be entered the wants of labor

ers seeking employment, or of employers seeking labor, the 
reg·istry fee of one dollar to be paid by the person making it, 

and the books to be open to the inspection of all persons free 

of charge.'' 
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The books were opened, a · required by this Section of the 
Act, and public announcement of the fact made through two 
of the newspapers of the State, and in the monthly reports is
sued by the Department. 

Only seven tracts of land have been registered, and no 
registry has been made by parties seeking labor or employ
ment. The evident iritcntion of the Legislature in requiring 
this duty of the Commissioner, was to make his office a Land 
and Labor Agency, and \\'hile the registry fee is small, I am 
satisfied that it has kept a large number from advertising 
their wants through this office. I would, therefore, re pect-:: 
fully recommend that the provision of tl1e law requiring the 
payment of the registration fee, be repealed, and let the regis
tration be free of charge. I think much good can be accom
plished by a full and general registration, and in my opinion 
this will more likely be done if no ,cost attach.es. 

DISTRIBUTION OF SEED , ETC. 

Section I I requires the Commissioner of Agriculture to 
"communicate, correspond, and co-operate with the Commis
sioner of Agriculture of the United States, and receive from 
him and distribute most adv:1ntageously, all seeds, plants, 
documents, and inform'ation." 

The Com missioner of Agriculture for the United States was 
informed of this provision, and in reply he stated that he 
would gladly co-operate with our Department in any manner 
for our mutual benefit, but that he was required to distribute 
all seeds directly from his office. He would, however, place 
my name on his list of Commissioners, and, whenever in his 
power to do so, would forward us such seeds as he had for 
distributiOn. I subsequently received from him a small 
quantity of soghum and tobacco seeds. 

Senators Butler and Hampton very kindly ordered their 
quota of wheat and oats forwarded to our Department. These 
have ~een given out to planters in almost every county, who 
promise to make careful experiments and report results. It 
would doubtless be advisable for our Department to purchase 
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seeds, of known quality from our own planters, and dis
tribute them free. 

To make good crops, it is absolutely essential that good 
seeds should be planted; and by the plan proposed, a great 
improvement in their quality would be made. Similar action 
by the Georgipt department has given great satisfaction, and 
the results have proven the wisdom of the plan. 

COLLECTION OF SPECIMENS. 

We have made strenuous efforts to collect specimens of 
woods suitable for manufacturing purposes, agricultural, 
mineral, and phosphatic deposits. 'vVe have received fifty
three specimens, embracing twenty three species of woods
one specimen of black oak, two of white oak, five of hickory, 
three of walnut, eleven of pine, two of cypress, two of black 
gum, three of palmetto, one of elm, one of cherry, three of 
poplar, three of holly, one of mulberry, one of ash, two of 
cedar, one of live oak, two of tupelo, one of white elm, 
three of birch, one of persimmon, one of dogwood, one of 
maple, one of laurel, and one of China-berry or pride of India. 
These are all valuable and useful woods, but do not include 
all of our native varieties. 

Ramsay, in his History of South Carolina, says of the pine: 
''It administers more to the comfort and necessities of man
kind than any other trees whatever; of it are made planks, 
house frames, spars, oars, boats·, masts of vessels, ship-timber, 
and lumbar in all its various forms, besides ·furnishing tar, 
pitch, and turpentine. All the varieties of pines make ex
cellent fuel. They are the most valuable trees that grow in 
Carolina." 

"The resources of South Carolina in lumber," says the 
same author, "may be estimated from the following state
ments: there are within its limits two hundred thousand 
acres, each of which, on an average, has growing 
ou it fifty pine trees, and every one of these on an average, 
when brought in a marketable form to the sea-ports, 
would sell for ten dollars. If to these are adde.d the cypress 
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and cedar trees, the oaks, ashes, poplars, maples, beeches, 
magnolic.s, palmettoes, and other common trees in Carolina, 
which are used in furniture, building, as ship timber, and in 
its various forms by different arti ts, the sylvan riches of the 
State will be found to exceed all calculation.'' 

We have received samples of oats, wheat, corn, barley, tea, 
meadow oat grass, and other agricultural products; gold, 
copper, iron, sulphur, asbestus, and other minerals. 

We had samples of gold ore from York County analyzed by 
Prof. Shepard, and th ~y proved to be possessed of a value 
ranging from $13 to $33 of the precious metals in the ton of 
2 .000 pounds. 

The collection is small, but we have rn'Iny promises from 
the people of other contributions at an early date. 

Nothing would aid us more materially in developing our 
resources than a proper exhibit of this character, and no 
effort will be spared to make it a credit to the State. 

FENCES. 

In 1877 an Act was passed by the Legislature of South 
Carolina, requiring County Commissioners, on application of 
seventy-five taxp<~yers, to call an election to decide between 
fencing stock or crops, and if a majority of the voters of a 
County or Township were in favor of fenci-ng the stock, then 
that law should be adopted, otherwise the law to remain 
unchanged. In the event of the adoption of the r o Fence 
or Stock law, a tax was to be levied on all the taxable pro
perty of the County or Township voting for a change. 
Succeeding Legislatures made some changes, but in most of 
the Counties it remained the same. The Department of 
Agriculture is charged with the duty of investigating the 
cost of fences, for the purpose of suggesting such changes in 
our laws, if a change is deemed desirable, as will be beneficial 
to the whole people. With this object in view, and to 
comply with the Section of the Act requiring this investiga
tion, the Commissioner forwarded blanks to the correspon
dents in all the Counties, beleiving their experien::e and 
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objections would aid in ' sol \·ing this problem, asking the 
following questions : 

I. H as your County, or any of the towmhips, adopted the 
"No Fence" or Stock Law? 

2. Are your people pleased with its operations? 
3· What was the cvst to tax-payers for fencing County or 

Township? · 
4· Is there any perceptable improvement in stock si nce its 

adoption? 
5. What other benefits are derived? 
6. Has its adoption given universal satisfaction m your 

· County? 
7· What objections are urged against it? 
We have concluded, in order to place this difficult question 

before our people, in all its phases, and to thorou ghly inform 
those who have not given the matter much thoug ht, to 
publish the replies to these questions, in full. 

The replies received, show that the " o Fence'' or Stock 
Law has been adopted in the Counti es of Abbeville, Chester, 
rewberry, Spartanburg, Union, York, and Anderson, in 12 

out of 14 townships in Fairfield, in all except five townships 
in Greenville, and by special Acts of the Legislature in the 
lower townships of Richlan·d and on the Sea Isla nds. 

The following Counties have either not voted on the sub
ject or have voted . to continue the old system : 

Aiken, Barnwell, Clarendon, Colleton, Darlington, Edgefield, 
Georgetown, Hampton, Horry, Lexington, Marlborough, 
Marion, and Orangeburg. 

We have received no responses from the Counties of Beau
fort, Chesterfield, Kershaw, Lancaster, Laurens, Pickens, 
Sumter and Williamsburg. 

The answers to these questions were very full and complete. 
Those who favor the Stock Law, advocate the following reasons 
for its adoption : 

"A vast saving of labor and materials, thousands of acres 
of old fields have been brought into cultivation that were 
lying idle for the want of timber for fencing. The rapid im-
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provement of lands that we1e tramped and grazed by stock in 
and out of season during the old system; no damage and 
repairs on account of fire and wind, no hedge rows to be 
cleaned annually; no time lost in hunting up stock; no 
squabbles between neighbor" about joint-fencing or stock
Lawyers no longer search in vain the jurisprudence of 
American, English, and l\Iosaic codes to enlighten His Honor 
and gentlemen of the jury as to that vague myth-that ill
defined tlting- called a" Lawful Fence," "Pig-tight, &c.'' The 
general improvement in the appearance of the County is 
111ark<·d.'' 

''The labor in the early spring which was required to repair 
fences, is being gradually devoted to manures and composts. 
\Ve think an improvement is observed in quantity and quality 
of butter.'' 

''Saves timber and cost of fencing; better beef, more milk 
and butter; fatter \\'Ork animals, which under old system, 
unless kept in stables, were often without sufficient food, and 
were lia~lc to break into fields and destroy crops. Pastures 
are better fenced and adapted to the number of stock. Pre
vent strife among neighbors. Permits farmers to sleep with
out the fear of finding their crops destroyed in the morning. 
Checks the stealing of stock. Enables woods and uncultiva
ted fields to grow up in brush and grass, and thereby increase 
in fertility. Avoids the packing of lands, rendering them less 
liable to wash-more porus and more capable of retaining 
moisture. Causes more grain to be sowed, thereby improving 
the land. Brings into cultivation land which the owners are 
unable to fence, thereby increasing its value." 

"A new growth of forest is springing up; the time formerly 
occupied in splitting rails and building fences is now devoted 
to improving dwellings and farm buildi11gs, preparing manures, 
&c.; lands arc not injured by cattle running on them, are 
more productive and more easily culti\'ated. These are but 
a few of the advantages which might be mentioned.'' 

The objections urged against the stock Jaw are as follows: 
\Ve give in both cases, (for and against) the replies of our 
correspondents : 
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"Various objections are urged against its adoption. First, 
the difficulty of fencing township lines when the lines are 
based upon streams in the large swamps or low lands. Second, 
the Jaw requires County Commissioners to follow township 
lines even if it should divide a farmer's plantation or run 
through his dwelling, without their having any discretion in 
the matter. Other minor objections are urged but are not 
worth attention." Another correspondent ays: "The only 
reasonable objection given, is the want of a natural supply of 
water; this being removed in every instance by the offer of 
more fortunate neighbors to have others help keep up pasture 
fences and use the same in common. This offer has been 
made even to many of the landless, and would, without doubt, 
be made to all of them in the event of adoption of o Fence 
3ystem. As a rule, those favorably situated, desire the stock 
law most earnestly, the few objecting belonging to that set 
who oppose all innovation. The very small landholde rs and 
the landless, among the white, bitterly oppose it." 

Clm'endon CO?m!J'.-'' The old law has not been changed. 
A majority of the people seem to think the present law satis
factory; it has never been agitated to any great extent, hence 
no change has been made. In this County there are many 
swamps and branches grown up in cane, which afford a fine 
pasturage for cattle; hogs thrive well in these places also. 
Timber is plentiful, and many follow the old plan without 
knowing how costly it is. This County will be slow in casting 
aside the old Virginia worm fence . When we awake to our 
ti'Ue interest it will be clone." Another correspondent says: 
''Most of the farmers are of the opinion that the No Fence 
law will not work well. We have timber in abundance, and it 
is very little trouble or expense for our farmers to fence in 
their farms." A correspondent in western Clarendon says: 
"White and blacks both opposed to the o Fence law. 
Some are changing their views, but I doubt if it will ever be 
adopted if left to a popular vote, as now. It is thought 
better to fence arable lands than stock.'' 

Col/don Colln!J'·-" Our people are opposed to the No Fence 
law, because it is thought to be more expensive to fence stock 
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than crops. There is a great deal of pa~ture land not available 
for planting purposes. The stock interest in the lower part 
of the County is large. Below the Charle ton and Savan nah 
Railroad this Fence law has been in operation many years 
and has worked well there. The Coun ty did not vote on its 
adoption ; it passed the Legislature without reference to th e 
vote of this County." 

Dadillgton County.-" No change. There is a large section 
in the weste rn portion of the County not cultivated, which is 
low, flat pine woods, furnishing fine pasturage for cattle. All 
the people living in that section of the country are desperately 
opposed to any change in the law." 

Edgefield Comt(Ji.-" Old system still in force; although 
there is much agitation of the subject, and a vote spoken of, 
which will settle the q uestim1 at least for two years. The 
party which is in favor of the change is growing every day, 
and, if not now, soon will be in the majority. If it were 
adopted as a State law, instead of by Counties, those opposed 
to it would be better satisfied. They do not want to pay taxes 
to build the line fence. I am satisfied the present law is one 
reason immigrants do not come here. 

"It is urged as an objection that small land owners, and 
those not ownin g any land, would be deprived of pasturage." 

Another corresponde nt saya : "The principal objection is 
that 'no fence' is the same as 'no stock.' 

Gcorgctm. 'll CouniJ'.-'' There is little hope of seeing the 
' no fence' law adopted, although there are many objections to 
the present system.' ' 

Hampto11 Conn!J1.-" The objections to 'no fence' in this 
County are: First, the large quantity of vacant land, a great 
deal of it swamps, that is of no use except for range. Second, 
stock is a large part of the property of small land owners, 
which they could not keep if they were obliged to fence them 
in. It would be a greater expe nse to fence in the stock than 
th e crops. In th e lower part of the Co unty many small land 
owners graze their stock in the swamps, and raise large num
bers of cattle without any expense. In that section they a re 
opposed to any change. In the upper and more thickly 



32 

settled portions of the county, and where timber is sca rcer, 

the people favor a change." 

fforry County.-" It is the opinion that we can do much 

better as the fence law now stands, particularly if the law was 

so amended that every farm should be enclosed with a lawful 

fence. There is a belt of country bordering on the coast of 

no use except for range. Under such circ.umstances, where is 

the benefit to be derived in a change?" 

Lexing-ton Couuty.-" No change in the law. The people 

arc opposed to a change, because many farmers have no 

water on their plantations." 

Our correspondents have covered the ground completely. 

All the advantages of the " no fence'' law have been forcibly 

explained, and it is apparent that whe1 e this system has bee n 

adopted the people arc much pleased with its operations, ex

cept in the County of Lexington, and in that County it is not 

yet in actual operation. The objections have been made 

poiJ1tedly, and it is evident that while it is admirably suited 

to some Counties, in others it probably would not give 

satisfaction; and for the preSeJJt, the law givi ng each 

County the right to determine for itself when its neces

sities shall demand a change is possibly best suited to the 

wants of all. 
SHEEP HUSBANDRY. 

Section i3 of the Act creating the Department of Agricul

ture requires the Board to investigate the subject of sheep 

husbandry. The labor of organizing the Bureau, and the 

necessity of immediate attention to other matter3 has pre

vented me from devoting the attention due to a subject of so 

much importance. Enough is known, however, for me to 

unhesitatingly recommend that our people should more 

generally engage in thi industry. The native grasses furni sh 

abundant pasturage, and, with proper care. there is no ques

tion of realizing handsome profits on investments of this 

.character. From returns received by the Department the fol

lowing su mmary is made: 

The clips of wool, compared to last year, show an increase 

of 3 per cent. 



33 

Average price of sheep per head, $I.7S ; about three 
pounds of wool clipped per head; average price per pound, 
25 to 30 cents. 

This would give an income of 7S to 90 cents on an invest
ment of $1.75, exclusive of cost of keeping. The following 
extracts are made from ~n interesting essay read by Colonel 
J. \iVash Watts, of Laurens County, before the State Grange. 
Colonel \Vatts has devoted much time and thought to this im
portant subject, and his efforts have been successful : 

"If you want a cheap flock that will bring you in a good 
supply of wool and mutton, such a flock can be had by buying 
good strong common ewes and crossing them with a number 
one merino ram. These half breeds are a capital farmer's 
sheep, and are hardy and thrifty. These ewes can be bought 
for about one dollar and a half, and a good ram for twenty 
dollars. A beginner had better start with fifty or an hundred 
ewes, and herd up in number, as well as grade, until he learns 
the trade of the shepherd, which is as important to learn as 
any other trade requiring skill. We will start with-

'' roo good strong common ewes, costing . . . 
Two good merino rams, costing each $20 . . . 

Interest on capital from 1st June for one year .. 
Grazing 102 sheep during the summer, at 25c 
Wintering 102 sheep, at soc . . . . . . . . 

. . $I SO 00 
40 00 
13 30 
2S so 
SI 00 

"June r-Cr. By 40 half merino ewe Jambs, 
worth $2 . . . . . . . $8o oo 

By 40 half merino wethers, 
worth $I so. . . . . . . 6o 00 

First year-Cr. By 200 lbs. wool from old 
ewes, at.2sc . . . . . . . . so oo 

By 20 lbs. merino wool from 

$279 8o 

2 rams, at 25c . . . . . 5 oo $195 oo 

Balance of cost and expenses unpaid . $ 84 80 

3 
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" The flock now numbers I 82, with debt . 

To interest for one year 0 0 • • • • ••• 

To grazing 182 sheep during summer 0 

To wintering 182 sheep • o •• 0 •• 0 0 

' 'June 1-Cr. 40 ewe lambs, same as last 

year, $2 . 0 • 0 

40 wethers, $I so . 
... $ 8o oo 

6o oo 
Second year--Cr. 200 lbs. wool from old 

ewes. 0 • so 00 
5 00 

$84 8o 

5 93 
45 so 
91 00 

$227 23 

20 lbs. wool from rams . . 

400 lbs. from 8o yearlings . 100 oo-$29S oo 

Balance overpaid and to credit of fl ock . . 0 $ 67 77 

" Now, to begin the third year, we will have balance 

profit . . . . 0 
• $ 67 77 

100 old ewes, worth . 0 • 0 ••• 0 ISO oo 

2 merino rams, worth 0 • o • • • • • 40 oo 

40 yearling half breed ewes, worth $3 120 oo 

40 yearling wethers, worth $2 so . . 100 00 

40 ewe lambs, worth $2 . . . . 0 • • So oo 

40 wether .lambs, worth $I 50 . . . 0 • • 6o oo 

This is now our stock of sheep and money, after pay

ing all expenses; but we should have allowed 

two per cent. for deaths; and for fear this will 

be regarded as too good to be true, we will 

$617 77 

have it . . . . • . . . . . . . . 0 • • • 308 88 

ow what other crop will show such gains, and what other 

crop will fertilize your land while paying you a profit? It is 

true of this business, like all others, that small flocks pay a 

greater proportion of profit than larger ones, simply because 
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you can handle them better; but I firmly believe that you can 
raise from So to 100 per cent. of lambs from good common 
ewe for years, as more will have twins than lose a single 
Jamb; and being good nurses, they raise twins well. Eighty 
per cent is usually allowed for full blooded merinos, as they 
are not so good nurses as the common ewes, and rarely have 
twins. The ewes should not be allowed to have lambs until 
they arc two years old. The improvement will continue for 
several crosses, but not in so great a degree, as you gain half 
blood the first cross, only a quarter the second, and so on. In 
utilizing the manure, our plan in summer is to use a portable 
fence, and penning the sheep on the land at the rate of I ,ooo 
sheep to the acre, and to remain on it one week, when the 
pen is moved and the land ploughed. In this way you may 
enrich land enough to raise turnips sufficient to winter them. 
It is about equal in its effects th e first year to 400 pounds of 
best guano, and much more lasting. We cannot go into de
tails in an article like this, but having had much experience 
with sheep, and having experimented with se veral of the most 
popular breeds known to us, I will give the result of my ex
perience. I have tri ed Bake,yciJ or Leicester, Cotswolds, 
Iew Oxfordshires, South Downs, African broad-tails, and 

French and Spanish merinos. I regard but two of these 
breeds adapted to the South, namely, th e Spani ·h merino and 
broad-tail. The latter being natives of a hot climate, stand 
the su n better than any other breed, mature early, are very 
free from diseases, and are good nurses, and make fine mutton. 
1hey dc\·elop a gn'!at deal of fat on their rumps, and th eir 
tails gro w to an enormous size, so metimes arc fifteen and six
teen inch es wide and four inches thick, and are regard ed a a 
great delicacy by n1utton eaters. If mutton alone is the ob
ject, then I wonld recommend them ; but if wool is the first 
con. ideration, then the merino has no qual; and for crossing 
with other breeds, the merino is without question tlte sheep
improvi ng our common sheep so as to make them one ofthe 
best of farmers' sheep, giving both wool and mutton. The 
Spanish merino does not mature until about four years old, 
and lives to a much greater age than any other breed. When 
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grown, they make very fine mutton; and as they yield such 

heavy fl eeces and pay their board so well , we can well afford 

to keep them until they become grown. Any well fed flock 

of meri noes should average seven pounds of wool in the dirt, 

which, before the war, was worth fifty per cent. more than 

common wool, but since the war the half breed wool bri ngs 

the hi gher price, showin g that our people wear less of broad 

cloth than heretofore, covering their poverty with coarser 

fabri cs. The merino i especially adapted to living, in flocks, 

rarely separate or scatter, and have the faculty of finding their 

livin g on our old field pa tltres where most of animals will 

perish. 

PUBLlCATIONS OF THE DEPARTMENT. 

Th e Commissioner has issued seve ral thousand circulars on 

various subjects, 5,000 copies of a pamphlet entitled "The 

Cotton Mills of South Carolina," and 20,000 copies of Monthly 

Reports, for the months of June, July, August, and Septem

ber. VI' e have published in these reports the condition of the 

growing crop, the experience of practical farmers in the State 

with diversified crops, the analysis of fertilizers . the fi sh laws, 

land registered for sale, a valuable article on the resources of 

South Carolina, and many other matters of importance to 

farm ers. The people have very generally and kindly re

sponded to my request for articles showi ng the result of ex

periments with Yarious crops. The reports have received the 

approbation of the people, and I trw:.t these efforts to impart 

practical information will prove of great benefit in advancing 

the agricultural interests. 

STATISTICAL INFORMATION. 

The necessity for publications showi ng our resources and 

advantages, is fully realized. It requires no inconsiderable 

portion of our time to answer inquiries as to the inducements 

offered by South Carolina to immigrants and capitalists. The 

people of other and older States, despairing of making accu

mulations in their present abodes, desire to remove and locate 

in our State. They appreciate the fact that a State of such 
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diversified agriculture offers unrivalled advantages to people 
of limited means, and feel that in a favored land like ours 
they would reap the benefit of honest toil and be enabled to 
will an inheritance to their children. They are in most cases 
people of small means, but are thrifty and energetic citizens, 
and would emigrate to South Carolina to better their condi
tion pecuniarily. They have some general idea of our ad
vantages, but have not sufficient information to induce them 
to come until more definitely informed. We endeavored to 
get such statistical information as we desi red for this puh 
pose through County Auditors, but 0wing . to many diffi
culties dicl not succeed. 

Vve were disappointed by the printers and did not receive 
the blanks in time to fo rward to those officers until they had 
commenced the work of receiving tax returns, and some of 
them had visitt;d many precincts before our blanks reached 
them. It was besides impossible for them to fill the blanks 
for thi department and attend to their regular duties. The 
law made no provision for th eir compensation, and they 
were unable to employ clerical assistance for this pur
pose. 

In addition to these difficulti es, many of our peopl e were 
under the impress ion that our returns had some reference to 
taxation, and as they were not compelled to make them, re
fu sed to do so. 

If our people understood the importance of this matter, I 
am satisfied this objection would be removed, and they would 
willingly assist the officers. 

To have these returns accurate and complete, I would 
respectfully recommend that the County Commissioners of 
each County be required to appoint one person for each 
townsh ip for this purpose, under the direction and control 
of the Commissioner of Agriculture, and that they be paid a 
reasonable compensation either by the County or Department 
of Agriculture. 

The ben efi ts we will derive from a proper exhibit of our 
reso urces, is apparent to every thinking man, and the ig no
rance of th e forei gner in this respect, grows out of our own 

• 
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negl ige nce. Our own people are not sufficiently informed on 
this subject. 

A publication of the character proposed, besides its influ
ence in attracting immigration and capital from other States, 
would have a happy effect at ho me in strengthenin g our State 
pr ide, and in teaching our young men that they can do better 
in agric ultural pursuits in outh Ca rolina than elsewhere. If 
<me-fourth of the uncultivated land in the State was improved 
and cul tivated, it would add million s to the wealth of the State 
and materially red uce t~xat ion. Every effort is being made 
by the Department to obtain all the information possible in 
reference to our resources and advantages, throug h County 
and Township correspondents. 

Gen. Walker, Superintendent of the Census, very kindly 
promi ed to furni sh us the Agricultural Returns o f th e State, 
showing the acreage cultivated, and production, for 1879· 
This information will aid us materially in the preparation of a 

H and-Book, which we hope to have ready for distributi on at 
no distant day. Until that work is perfected, we concluded 
that it was advisable to publish the following valuable letter 
to the Commissioner, from Col. Wm. P. Starke, on the 
" Resources of South Carolina." 

BEECH IsLAND, S. C., July r6, 1880. 

lion. A. P. BuTLER, Commissioner of Agriculture: 

D EAR SIR : Your letter of the I 3th has been received. I 
take pleasure in accepting the invitation it contains, the terms 
of which allow me much liberty of action. 

In that ''far backward and abysm of time,'' of which only 
geology bears record , it seems probable that stupendous ridges 
Qf granite, washed by the Atlantic, form ed the frontier of this 
part of our Continent. The Blue Ridge and Alle~hany hills 
may be but the remains of those ancient rocky mountains. 
By the action of fire and ice in the ig neous and glacial periods 
of sunshine, frost and rain ; above all, by the agency of electric, 
magnetic; and still subtler forces, the upheaved primary strata, 
g radually triturated, disintegrated, dissolved, and variously 
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recombined, were worn away, till in the expressive language 
of Scripture, "the mountains flowing down'' were in time 
spread out into the granite hills that form the upper country 
of our State. These granite undulations, with supe r-imposed 
layers"' of gneiss, of mica, talcose and clay slates, for many 
ages made the seashore, whose line then traversed what is 
now known a · the Counties of Edgefield, Lexington, Richland, 
Ker haw and Chesterfield. The quartz of the granite and 
gneiss, mixed with dissolved slates, washed down into the 
ocean, covered the sea marl with a detritus 20 or 30 feet in 
depth. By the gradual subsidence of the sea or the upheaval 
of the land at length slowly emerged a vat plain one hundred 
miles in width, forming our present low country, called 
eocene, i.e., "the new morning land." 

Our up-country is, therfore, far older than the lower half of 
our tate, and its soil is constituted mainly of disintegrated 
granite in the form of gneiss, with mica, talcose, and clay 
slates. 

The French, who attempted to settle the country in the 
sixteenth century, have only left to us the name of the Royal 
Port, whose vast depth of channel and magnificent extent 
filled them with admiration. The country itself was called by 
them Carolina, in honor of their King, Charles IX. A century 
later the English settlers gave it the same appellation, after 
their King, the second Charles. 

The soils of South Carolina, according to Prof. Tuomey, 
are: 

I. Granite soils and those dissolved from gneiss. 
2. Trap-rock soils, including the hornblende . 

. 3· Mica slate soils. 
4· Talcose slate soils. 
S· Clay slate soils. 
6. Soils of the tertiary formation-our low country. 
7· Alluvial soils. 

Beneath the present soils of the low country lie the post
pliocene, pliocene and eocene in order. 
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The eocene plain of Carolina, ns1ng gradually from the 
coas t, attains a height of about 250 feet, where it is arrested 
by gneiss hills of the up-country. 

The geological clivi ion of the State into two pretty equal 
parts may be marked by "a line drawn from the mouth of 
Stevens Creek, on the Savannah north, and crqssing the 
Saluda and Broad Rivers near the junction; the Wateree at 
the canal; Lynch's Creek, at Evan's Ferry; and Thompson's 
Creek, at the point where it enters the State in Cheste1 field 
County. 

The tertiary plain of South Carolina, composed of beds of 
loose sand, clay, gravel and sandstone, is mixed with strata of 
limestone of great thickness, and beds of pulverulent marl. 
Th e two sections differ greatly in physical appearance as well 
as in flora. The long-leaved pine, Pinus palustns, scrub oak, 
Quercus Catesbe£ and the Arzstzda or "piney wood grass,'' are 
distingui bing marks of our low country. The gradual up
heaval of the land left numerous salt . lakes in the tertiary 
plain which, according to Prof. Holmes, became salt licks for 
grazing herds. 

Here, mingled with the nodul es of marl rock uph eaved 
from the eocene, lie the remain s of the elephant, deer, hor,;e, 
cow and hog. "Vast quantities of animal remains,'' says 
Holm es, "n,ingled with marl rock have converted the phos
phatic rocks into the basis of a most wonderful fertilizing 
substance." Th ese phosphatic deposits are now supposed to 
underline zso,ooo acres of land, though at· present the 
accessible deposits comprise only an area of about 101000 

acres. 
Our marl rock which is mixed with the entire tertiary and 

cropping out in many places upon our navigable streams is 
another source of almost inexhaustibl e mineral wealth. 

Edmu.nd Ruffin co mputed the weal th added to Virginia, 
by his revelation of the value and extent of the marl beds in 
that State, at $SOO,ooo,ooo. In 1843. I was induced by Hon. 
James H. Hammond, to accompany Mr. Ruffin and aid him 
in his marl explorations of a portion of our State. I am able 
therefore to add my testimony to his as to the extraordinary 
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development and value of what he has '"ritten of as "the 
great Carolina marl bed, now known to be one of tne thickest 
and ri ches t in the world, containing from 55 to 95 per cent. of 
carbonate of lime." "Carbonate of lime," says Tuomey, "crops 
out on nearly all the navigable s treams of the State, rich .in 
calcareous matter beyond exa mpl e, and containing besides 
phosphate of lime in a very valuable proportion.'' 

Th e constant disintegration going on in ,the up-cou ntry o f 
g neiss alone eliminates silica, alumina, potash, lime and 
magnesia. Granite, another form of it, in its first stages of 
decomposi tion with felspar yet in its crystalline form, may be 
spread over land with benefit. Trap-rock and common clay 
after burning are al so both of them fe rtili ze~s. 

The establishment of an Agricultural D epartment in the 
State Government and University is one ofthe results of the 
revol ution in agriculture caused by the application of chem
istry to it, begun by Davy, Liebig, Bouss inga ult, and other , 
who have succeeded in lay ing the basis of the new science of 
Agricultural Chemi stry whi ch is as yet in its infancy. The 
two departments of Agriculture should work in conjunction; 
one being for th e instruction of growing youths, the other of 
g rown men. 

The reports of Vanuxem, Ruffin, Tuomey, and Li ebe r, of 
which no copies nn be found in our public libra ri es . should 
be republ is heel. The State department should also publish a 
map of the State, and ultimately of each county, in relief, o 
as to show the physical appearance of the country ; likewise 
maps geographical, geological, and botanical; provi de the 
public garden surrounding the capital with as many speci
mens as po sible of the exotic fl o ra capable by acclimatiza
tion of being made of value; coll ec t in muse ums speci mens 
of our earths, minerals, plants, birds, fi shes and animals, ex-· 
tant or palceozoic. The Univers ity with its ex!_.>erimental farm 
can fttrni sh analyses of so ils and plants chemically and phy
sically, for the consideration of such problems as tho:se of 
Schubler, relative to the physical properties of soils, such as 
thei r SJ.>ecific gravity, power of imbibin~ moisture, tenacity 
and pliability, power of retaining mois ture·, their hygrometric 
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property, shrinkage, absorption of oxygen, capacity for heat, 

and capacity to become heateJ when expJsed to the sun's rays. 

Questions concerning drainage, subsoiling, the preparation 

of manures, rotation of crops, improvement of different soils, 

construction of farm buildings, cultivation of garden vege

table, various methods of practically analyzing soils by farm

ers themselves, are some of the subjects for the consideration 

of the two Departments of Agricultur organized by the 

State government. Agriculture must be made far more 

profitable than it is at present, and in every way the dignity 

of manual labor should be recognized and enhanced. The 

sons of our white farmers should be confined to no mere 

technical training. The Univer ity in all its departments 

should be opened to them, for they ought to be allowed to 

have all the advantages enjoyed by the sons of our negro 

citizens in the Clafflin University at Orangeburg. It may 

incur an additional tax upon each tax-payer of perhaps one 

nickel per annum ; but the white people of the State should 

at least be placed upon an equality with the blacks in the 

intellectual race. Agriculture is not simply a handicraft. 

To quote a recent writer: " It is the leading art and indus

try of the country, and it is one in which are involved more 

abstruse and difficult que tions than in all the other indus

tries.'' Its simplest operations depend upon occult and intri

cate principles, involving the most subtle laws in mechanics 

and the most difficult problems in chemistry. 

We are in the infancy of the science and art of agriculture, 

the fir t and most useful of human employments. "Know

ing the composition of each crop,'' observes Professor Tuo

mey, "we know what is removed from the soil, and knowing 

also the composition of the minerals within reach, we know 

what to apply. This is absolute knowledge and must form 

the basis of every enlightened system of agriculture." But 

the most exact chemical analysis of soil and 'plant and the 

most scientific application of fertilizers in accordance there

with will in many cases result in disappointment, showing that 

there are occult principles as yet not under the control, nay 

not even open to the ken of chemistry. 
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The very manner in which mineral atoms are used in 
the vegetable economy is not understood. Sulphate of lime, 
for example, is supposed by some to furnish inorganic food to 
plants; but according to Liebig, it only acts by fixing 
ammonia. Some mineral clements, as silica, const1tute the 
solid frame-work, or, as we may say, the osseous parts of 
plants, but earthy salts may possibly act in the way of attract
ing and retaining in position, oxygen, hydrogen, nitrogen and 

·carbon, till the subtler forces of the electric and magnetic at-
mospheres are able to extract and recombine them as they 
are needed. This is rendered probable from the analogy of 
the animal blood in the centre of each compound globule of 
which, is a cube of common salt, which attracts and holds in 
position, fitted to its six sides, the six simple globules of 
which it is composed till the vital force animating the body 
shall have extracted, recomposed and deposited, wherever 
needed, the fresh elements of life. The useless salt is imme
diately excreted by the kidneys. In like manner, it seems to 
me, that the obsolete salts of the plant, after use, are excreted 
through the roots, to be immediately re-absorbed under 
proper conditions by the same plant. This cyclical move
ment of mineral particles is constantly going on, and could 
some process, electric or magnetic, be discovered whereby 
the movement of the cyclosis might be increased in velocity, 
a revolution would be effected in agriculture such as that 
effected in mathematics by the calculus of Newton. 

Vanuxem's Report gives ten species of rocks to the State, 
and thirty species of minerals. 

The granite of Newberry is of fine quality. The porphyri
tic granite of Kershaw is one of the most beautiful in the 
world, and the same may be said of the syenites of Lexing
ton and Abbeville. Charleston formerly had to import flag
stones from Yorkshire, England, but by our railways she may 
get them from our own York, as well as from Edgefield and 
Fairfield. Soapstone for furnaces, formei-ly brought from 
New E ngland, may be had of fine quality, in various locali
ties in our State. Mill-stones, equal to the finest French 
buhr-stones, are to be had in Barnwell and Orangeburg. 
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Fine whet-stones are found in Edgefield, grind-stones ia 
Chesterfield and th e fork of the Saluda. Earths for the manu
facture of glass and the fine t qual ity of ea rthenwar!! abound 
in Aiken, where beds of purest white kaolin of g rea t thickness 
are b in g profitably worked merely for the excavation and 
shipment of the clay. 

South Carolina is rich in mines. Logan, in his val uable 
history of the up-country, says : "The old English traders 
a mong the Cherokees were confident in tlie opini on that their 
hills and mou ntains were as ri ch in the prec ious metals as any 
parts of Mexico or South America.'' (P. I 38.) Law on de
clares that the Indians for tim e immemori al were acquai nted 
with valuable mines of gold and si lver in upper Carolina, but 
th at nothing could induce th em to discover their locali ty to 
Europeaus from the fears that if their mines were known th ey 
would be overrun by them. Adair, p. 13 , says that," shortly 
after th e settl eme nt of Augusta, a company of desp ra te ad
venturers were found working with success a silver min e at 
the head of Little River in Pickens District. They fo und the 
ore at the depth of thirty f.::ct, and so rich did it prove that 
they were soon able to combine with th ei r minin g the then 
luc rative business of coining large quantities of cou nterfeit 
money. A load of it was on one occasion seized by the pub
lic officers. This mine, like many others, has been lost.'' 

The county of Sparta nburg is su rprisi ngly rich in minerals. 
Gold is found in Spartanburg, Union, York, Lancaster, 

Greenville, Pickens and Abbeville. 
Silver in Spa rtanburg. 
Copper in Spartanburg, York, and Pickens. 
h -on in Spartanburg , York, Greenville, and Pickens. 
Lead in Pickens. 
hlaganesr: in Spartanburg, Y ork, Union, Cheste r, L ancaste r, 

Greenville, Pickens, A nder. on, Abbev ille, and Edgefield. 
Bism11tlt in Che terfield and Lanca tcr. 
Plumbago in Spartanburg. 
Coal in Chesterfield, Marlboro', and Aiken. 
Oxide if Titanium in Pickens. 
S11lplmrct rf lroJt found in gold mines, is 111 Pickens de

tected mixed with Sulphate of Alumina. 
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N~ture, which is only a name for Providence worki ng in 
disguise upon the plane of ultimate effec ts, havi ng thus laid 
up such an abundance and variety of mate rials for subs ist
ence, let us see wh erea bouts upon the earth's surface our lot 
has f;:dlen. Unrolli ng th e map of the world, we find the peo
ple of .::>outh Carolma holdi ng possession of about 32,000 

square miles of its surface lying in the s ingula r shape o f a 
tri angle, between th e parallels of 32 and 35 north latitude. 
Moving the fin ge r along th ese parallels eastward we find them 
em.bracing or travers ing Palesti ne, th e anci ent Canaa n, that 
"Glory of a ll lands;" Persia as it was when its twelve tribes 
first !tfted spears to fol low the g reat Cyrus ove r Asia; and 
Mesopotamian China. Owing to its peculiar physical con
formation it enjoys eve ry diversity of temperate cli mate. If 
the orange blossoms in her South, th e people of th e moun
tai n lands of Carolina sleep under blankets in August. I soth 
e rmally the State is also related to Italy and Greece. From 
the torri d Atlantic and Pac ific belts, heavy laden winds a r
res ted by th e fo rests of the plain, by the hill s and mo l.mtai ns 
that g uard our Western fronti er, precipitate their moisture in 
abundant rain s to irrigate a soil where there is no waste land , 
and replenish the innumerable streams. 

It would be a reasonable inference that a so il so ri ch and 
variou s, s upplied with ab undant moist ure, under a range of 
the most auspicious and delicious climates with which a 
beneficent Providence eve r blessed any people, would display 
a correspondin g variety and rich ness of vegetation . Whil e 
New York, according to Prof. F. Peyre Porcher, has 15 0 

medicinal out of 1,2 50 species of plants, the flora of South 
Carolina exhib its 3,500 species, of wh ich over 400 belong to 
medicine. 

Of the Carolina arboretum there are 2 I \·arieties of oak, be
ginr;ing with Quercus virms, the Live Oak, tougher in fibre 
and grander of aspect than the native oak of our mother 
E ngland. 

For build ing, upholstery, and all t.Jechanical and economi
cal woods, we may menti on five varieties of pine, the cedar, 
cypress, walnut, hickory, chestnut, redber ry, locust, ash, 
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linden, poplar, el m, aspen, birch, hemlock, spruce, bass~vood, 
magnolia, mulberry, and other tre s native to our magnificent 
forests. Our fruit trees are mostly exotics, but they come to 
perfection in our soil. Of these may be mentioned th e peach, 
nectarine, apricot, apple, pear, plum, cherry, pomegranate, fig 
and olive. The olive, the !>acred tree whose oil furnished 
light to the ancients and food as well as unction for the con
secration of Kings and Priests, ami which gave the name of 
''Christ," z'. c.," anointed,'' to our Lord, is beginning to be 
cultivated in our State. The preservation of fruits and vege
tables i a fit employment for our wom n. Baltimore puts up 
for annual sale forty-eight million cans of such things. 

The vine deserves especial mention, for ours is a tru e vine
land. The improved vari e> ti es of the indigenous Scupper
nang : the Flowers, Mesh, Thomas and Black Seedling, may 
be had of Mr. P. ]. Berckmans, living near Augusta, as well 
as all the fruit trees and fl ower plants of our climate. 

The Scuppernong is unquestionably the most prolific vine 
in the ' world. Its product has been comp uted as high a~ 
3,000 gallons per acre. For making dry wines, the Catawba 
and Delaware arc used, of which the latter is the best of table 
grapes. These two varieties make white wines. For red 
wines plant Warren, Clinton and Lenoir; for sweet wines, 
Scuppernong and Concord. Among the annual myriad who 
flee from their native lands to ours, how few Frenchmen are 
to be found? In France, as of old in Canaan, they tread the 
wine-press with songs-the most contented, cheerful and sober 
people, for where wine flows like water, drunkenness is almost 
unknown. 

The Mai ne Liquor law of total prohibition has been in 
operation thirty years, and yet, Dr. Hamlin who had traveled 
much, said recently before a Committee in Bangor, Me.: ''l 
have never seen so much drunkenness anywhere, both among 
men and women, as in Bangor for the last few yean.'' trong 
drink is the curse of our country. Temperance organizations 
and the press do unspeakable good in elevating public opinion, 
but the vine is our best temperance lecturer. Nor should we 
omit to mention tea, the beverage "that cheers, but not 
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ineb;·iates.'' early one-quarter of the human race, in place 
of water and stro ng drink, imbibe tea. This plant has been 
made to grow in Carolina as luxuriantly as in China, and the 
able and enterprising man at the head of the ational 
Agricultural Department, having had some specimens of 
Carolina tea prepared for market, submitted them to experts 
in the trade, who pronounced them in strength and flavor 
nearly equal to the best imported Ch in e e teas. As a profit
able pursuit for our farmers, Mr. L eDuc says-I quote his 
words: "Tea is undoubtedly t!te most profitable of aff ·agricul
tuml products.'. 

Ground-nuts and potatoes form the connecting link between 
the farm and the garden. The Chinese potatoe, dioscoria 
batatus, I have raised in my own ga rden. 

An experiment in the Botanical Garden of Paris gave its 
product at 2,400 bushels per acre. It sends down it tubers 
vertically, requires but one planting, and may be dug for fresh 
potatoes at any season. As in fruits so in vegetable , we may 
supply the choicest of the tf'miJerate zone. 

The garden is the life of the family, the index of home 
affections, the meter of j)rudence and foresight, the exponent 
and sign of succes ful farm culture. The farm is the tiller's 
projection of himself into the external world, or the expression 
of his social uses. Each least member of the body politic or 
social, like each least member of the body natural, first ap
propriated out of the univ r al substance of life whatever is 
necessary for individual uses, and then, in orderly conditions, 
works for the general welfare. ·whenever the least physical 
organism retains more of the vital ·ubstance than is needed 
by it, disease ensues, local inflammation occurs, tending more 
or less to disturb the entire animal economy. In the same 
manner, whenever incited by cupidity or ambition, an individual 
appropriated more in money or power t han he is able or 
willing to work up for the general use, the social economy is 
disturbed. 

vVe sprang from a race of sea pirates, and by heredity have 
a disposition to conquer, enslave and plunder, which, under 
fit conditions, degenerates into the not more criminal, but 
more ignominious, vice of common stealing. 
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The tendency of the age, especially in this country, is o
wards the practically utilitarian in education and life, whose 
result, while exhibited in amazing industrial progress on one 
side, on the other presents a view of such shameful profligacy, 
such degeneracy, in both government and people, as is ·known 
in no other country. 

Mr. Lammon, the Japanese Charge d'Affairs, told the story 
of Belknap's fall, while seated at dinner, to several of the 
Japanese students and attaches sent over to study our insti
tutions. A death-like silence ensued for some moments, 
only looks of horror and amazement being exchanged be
tween these so-called half-civilized beings. "We care not," 
said one, "to copy your government, if this be the outgrowth 
of your principles. Our country is behind yours in arts and 
sciences and in modes of government, but such conduct in 
positions of trust is unknown in Japan'' 

Ten just men, we are told, would have preserved Sodom 
from ruin. The lustre of a State may be owing to the orb of 
light constituted of its brightest minds, but its safety lies in 
the leaven of moral virtues animating the family series. The 
rudimentary form of the State is the family, and as the tongue 
consists of innumerable little tongues, and the brain of in
numerable little brains, so the State is composed of a vast 
number of little states called families. The moral average of 
these numerous families constitutes that of the grand society 
or State. The two great objects of all social b u man effort 
should be, firstly, the creation and preservation of the family; 
secondly, its culture. · 

The garden) with its vegetable!'!, fruits and flowers, is the 
very life and ornament of the !tome, that pivotal institution of 
humanity. In the farm, with its grain crops, we first go out 
into society and break bread with mankind, fulfilling in act, 
if not in intention, the first law of charity. 

To agricultural belong the first three of the six grand divis
ions of universal natural charity enumerated by Christ. The 
tiller of the oil furnishes the raw materials of food, drink and 
clothing; and Christ has left bread and wine as the two sym
bols of the universal brotherhood of man. But there are high-
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er charities-nay, there are six grand divisions in exactly cor
respondin g series of a higher degree. "Is man's body," 
asks Prof. Tyndall," alone to be the object of what is useful? 
Is there no nakedness of the mind to be clothed, as well as 
nakedness of the body? Is there no hunger and thirst of the 
intellect to satisfy?" 

The farmers of South Carolina have the means of furni sh
in'g the proportion of bread , wine and clothing required of 
them. To the production of all the cereal crops the climate 
and soi l of this State are well adapted. The flour made from 
Fairfield wheat was once pronounced the best in the Union. 

Dr. Parker's production of maize, amounting, as is well 
attested, to a crop of 200 bushels and 3 pecks on an acre, is 
probably the largest yield known of any grain. I lBve already 
spoken of the prodigious product of the native Scuppernong 
vine, and of the adaptedness of our soil and climate to pro
duce wine and tea, beverages that sustain and cheer the spirits 
of nearly one-half of the human race. But our special func
tion as earth workers in the human economy has been to 
grow the raw material of clothing. The South Carolina rice, 
not less than the long staple cotton of the State, is of un
rivalled quality. The increase in the quantity of the latter 
crop made per acre is remarkable. By experiment, associa
tion, and the rapid transit of ideas which is at last beginning to 
show its effect in ae-riculture as in other pursuits, the increase 
per acre of sea island cotton has been raised from thirty to 
two hundred pounds of lint, or more than ten times, in ten 
years. 

We may undoubtedly expect a si milar increment in short 
staple cotton, which may thus in time, by simi lar means, be
come equally profitable. Temperance, indu stry, and frugality 
have the same chances of success here, as elsewhere, and 
when guided by knowledge and skill their success is inevita
ble. There is no such thing as luck in the long run. 

I once knew a very rich and successful man whose name 
indeed ·was in his neighborhood the synonym of good fortune. 
He once sa id to me, "People call me lucky, but there is my 
luck," pointing to a large water-tight vat behind his stables, 

4 
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and an immense tumulus of compost. The Romans, the lucki

est of all people, personified the beneficent spirit of the barn
yard, and paid worship to the odoriferous deity under the title 

of Sterculius. 
We have been mainly an agricultural people; but the 

material greatness of a State should repose upon the industrial 

trinity of agriculture, manufactures and commerce. Manu

factures depend upon mechanical powers ope rating by the 

forces of water, air or the higher agenci es of electricity and 

magnetism. Of water power we have a practically unlimited 

supply. 
The num erous streams flowing from our mountains and up

lands as they rush along down in quest of the sea, break in 
fall after fall with the noise of a million spind les, till they leap 

at last into the great eocene plain below, and are silent. Manu

facturing succeeds to agriculture in the natural course of in

dustrial evolutions, whilst commerce is the handmaid waiting 

upon both, and whose social use is to conjoin individuals and 

nations in bonds of mutual interests. There are three con

junctive elements of humanity, namely: affection, self interest 

and force. The first is divine, and has its mediatory source in 

the moral principle of our nature; the second is properly hu

man, and originates in the intellectual principle; the last Is in

fe~·nal, and takes its root in pure selfishness cropping out 

avarice and ambition imbedded in human cupidity and fear . 

The common interests of individuals and nations, which are 

the chief subjects of municipal and international legislation, 

engender amity, good will, and charity under wise provisions, 

and it is this that ult imately in time shall beat the spear into 

a pruning hook for vines and the sword into a ploughshare. 

As no mere technical training is education, so no State can 

be fully developed in Its natural organic structure by agricul

ture, commerce, or manufacture, alone. " It is th e character 

of social bodies," says Herbert Spencer, ''as of living bod ies, 

that while they increase in si.ze, they increase in structure. A 

low animal, or the embryo of a high one, has few distinguish

abl e parts, but along with the acquisition of greater mass, its 

parts multiply and differentiate. It is thus with social bodies." 
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The natural cause to which more than any other is due the 
marvellous advancement of our century in practical inventions, 
was the invention of machinery for spinning and weaving cot
ton into cloth. The farmers of the Southern States of this 
·union, using man and horse~power mainly, have produced 
the raw material in millions of tons, while the people of Eu
rope and the orth , by employi ng machinery for converting 
it into fabric and shipping it abroad, have grown immensely 
rich and powerful. It belongs to us to undertake this busi
ness for ourselves. 

Our numerous streams roaring seaward as they go by fields, 
white with the snow of Southern summers, have bee n long 
cal!ing to us in vain to allow them to join in the universal 
anthem ofsocial industry. As yet in our State there are but 
twenty factories in operation, although we have the raw ma
terial at hand to save us from buyer's and banker's commis
sions, freight, warehouseage, cartage, sampling, classing, ma
rine and fire insurance, besides pilfering in various ways. The 
advantage in our favor in this way cannot be estimated at less 
than I 5 per cent., which implies an annual loss to the people 
of the State of between two and three million dollars. The 
profits of well conducted Southern factories are so certain and 
so great that the conversion by us of every pound of cotton 
into fabric is a mere question of time. 

Nature, which is only Providence working in disguise, 
does nothing in vain . 1any years ago she turned the forests 
of tropical ferns under, and converted the earth into a coal 
kiln, looking to the use of this and succeeding centuries. 
With a wise provision only equalled by her .beneficent pro
vision, she excavated the magnificent harbors of Charleston 
and Port Royal, intending them to be th e future sites of two 
vast cities on the sea, capable of managing the commerce of 
a populous and wealthy State. 

South Carolina is one of the healthiest countries inhabited by 
man, as we find from the Census of I86o. While, in Prussia, 
the deaths averaged I in 36; in England and France, I in 44; 
in Sweden, I in 49; in Massachusetts, I in 57; they amounted, 
in South Carolina, to only T death in every 7I inhabitants. 
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There is a belt of pine land where the tertiary meets the 

gneiss formed region, possessing an atmosphere of such salu

tiferous and vitalizing qualities, that hundreds of sufferers 

from lung diseases annually come from afar to enjoy the 

privil ege of inhaling it. The fame of the healing properties 

of the climate of Aiken, in pulmonary complaints, has even 

crossed the Atlantic. The alluvial lands here, as elsewhere, 

are unhealthy; but, taking the whole State into considera

tion, we may pronounce it to be a region of rare .salubrity. 

Our great Eastern plain, over which ran the world's first 

railway of any lengtr, is a most uninviting section of country 

in point of natural scenery; but it reposes on marl and phos

phate rocks, abounds in valuable timber for house and ship 

building. and where it touches, with its eastern rim, the sea, 

shaded by groves of majestic and venerable live oaks, or, 

where it is arrested by the granitic hills, is of wondrous 

beauty. It was from the summit of a headland overlooking 

a portion of the region now so fitly called Fairfield, in our 

up-country, that Lord Cornwallis thus wrote to England: ''I 

can conceive of n·o fairer region, taking into consideration its 

valuable soil, mild climate, its long-drawn, beautiful valleys, 

and glorious headlands.'' 
From this cursory examination of our natural resources, I 

think we may safely affirm that South Carolina is one of the 

finest countries on our globe, taking into consideration its 

geographical position, climate, soil, mineral productions, 

means of artificial fertilization, water power, means of inland 

transportation, and foreign commerce, its health and rare 

beauty . Let us salute this fair motherland, this Carolina of 

ours, fit to be the nurse of a race of honest, valiant men, and 

chaste, beautiful women! As she descends from the \Vest, 

we fashion her image in our minds as that of Aphrodite of the 

golden race, coming down the Olympian hills; as she ad

vances from the East, it is the later sea-horn deity, rising in a 

shell above the fluent mountains of ocean. 

It is one of the laws of eternal justice that to whom much 

is given of the same much will be required, whether it be the 

man individual or the man social. Men are not placed in any 
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region for no other purpose th an to develop its material 
resource . The country was made for man's development, 
for his education into the higher uses of citizenship here and 

- hereafter-in the words of Mr. Gladstone, the Prime Minister 
of England, for "the culture of the human being, as a being 
formed both for this world and the world to com e." The 
most perfect system of human culture of which there is 
record was that of the Greeks, for a century and a 11alf after 
the battle of Marathon . To the ancient Gre eks patriotism 
was religion, an I the little republics of the Hellenic race have 
left, as an eternal legacy to mankind, examples of public vir
tue and utter self-surrender to the safe ty and glory' of the 
State, as unapproachable as the statues of Phidias in art, or 
the orations of Demosthenes in eloquence. 

The physical characteristics of a country, its soi l, climate, 
scenery, as well as the pecul iar modifications of its subtler 
atmospheres, exert more or less influence in moulding th e 
character of its people. Given advantages of material re
sources enjoyed by a vigorous, God-fearing, prog ressive race, 
the res ult will be th e orderly evolution of enough minds of 
h igh intelligence for the mediato rial descent of truths, ca us
ing the openi ng up of all the vessels of the human under-

\ 
standin g, the elevation of the people, and the aggrandizement 
of the State. Such lofty minds are mountain peaks that 
catch and condense the fructifying ra ins for hill and valley. 

Our own history during the first half of this century proves 
that Ca rolina had in herself the vital forces necessary to 
generate and rear up men who, as thinkers and workers, were 
great enoug h to make their influence fel t in the hea rt-throbs 
of a mighty nation. All human legislation is concerned, and 
only concerned about two things : the preservation of the 
State, to which belongs tr.e development of its material re
sources; and, lastly, but chiefly , the culture of its people, 
wh ich is the obj ect o f education. 

The two elements of progress cannot be separated, if the 
aim be the elevation of State and people to the highest worth, 
di gni ty, and sple ndor; and they who perceive, and yet can
not receive these truths, belong to the class of intellectual 
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and moral hippopotami. Universal education is the demand 
of the century in which we live, many believing in it as th'e 
cure of all social evils, and the grand preparatory medium for 
the evolution of man into a higher animal. 

The term education is from a duplicated Latin form, 
namely, from educare, to build up the mind analytically, -or 
scientifically, by acquisition; and educere, to evolve syntheti
cally or· draw out from within or above, outwards or down
wards, and this is · the secondary and rational process, through 
which by science we attain to intelligence and ultimately to 
wisdom. •' Knowledge comes, but wisdom lingers, and the 
world 'is more and more," is the poet's protest against this 
age. To explain more clearly what I mean by the higher 
synthetical process of mind, I may be allowed to give an ex
ample. Aristotle, in one of his works, says of his great 
master, Plato : "Plato used frequently to say, that when his 
soul was engaged in the contemplation of truth, he seemed to 
enjoy the supreme good and ineffable delight, and that he was 
in a wonderful state of mind, and perceived with th e utmost 

· clearness that he belonged to a high er world, in which condi
tion he felt his own immortality with absolute certainty.'' 
Plato had soared into a region of tho ught far above the wings 
of modern science. The rudiments of ed ucation should be 
offered to every child in the State; but reading, writing, and 
ciphering, with other elements, constitute only the first ti e r of 
granite blocks upon which the pyramid is to be constructed. 
Schools of a higher class should be provided, to be succeeded 
by others still higher and fewer, for the constantly diminish
ing classes of aspiring minds, till the educational structure 
sends up its shaft of light in a culminating apex. Vincent, a 
recent traveller in Burmah, says: "Knowledge is so widely 
diffused that there arc few even of the common peopl e there 
who cannot read and write.' ' The Burmese have been univer
sally educated in the primary elements, perhaps for a thousand 
years, and yet, poor and enslaved, they worship the white 
elephant and bow down to the monkey. We are chiefly an 
agricultural people, and our efforts should be constantly di
rected towards the elevation of this class of our population. 
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A marked feature of our age is the uph eaval of manual labor 
to notice, and the g rowing recognition of its dig nity, worth 
and se rvic . 

The till e r of the soil, lon g degraded and still depressed, is 
the coming man . H al f-fed and half-clad for millen niums, he 
has furni shed bread, wine, and clothin g to the human race. 
With Atlantean shoulders, the world's time- immemorial boor, 
dwel ling himself in the hadows, ha uph eld th e lighted 
heavens ; but as in vast prece ional periods , fr es h constella
tions loom up to view, re\·oJ ving around a new polar star, the 
justice of ages is again bringi ng to the front the pri meval 
gardener. Let us bid him hail as he advances at last to take 
his rig htful place in th e g rand hierarchy of social uses. H e 
demands no half culture as his rig ht. Educated in the highest, 
with all the vessels o f his mind opened up and enla rged, this 
pivotal man of the times may be the destined instrument for 
resc uing the race from communism, socialis m, and atheism, 
all that banded license of great cities, able, unchecked, to 
sweep off every vestige of ci vi lization from the globe. His 
trade was learned in Eden, and th e first lessons of his life · 
were taught in the whisperings of God. In the crumbling of 
social structures all over Christendom, as if th~ .: rust of the 
globe of thought were breaking up and fe11l ing in, society 
must plant itself upon the brotherh ood of labor, and mainly 
upon agriculture. But th e earth-worker and bread-giver, as 
he grasps the ballot in h is hand, should pause at the refl ec
tion that it is a magical rod , which , if able to call up spirits 
of benefi cence, is equally powerful to su mmon the genii of 
ruin. H e should furth erm ore reflect tha t light descends from 
above, and that his own gradual uplifting and enlightenment 
impli es the pri or elevation of other classes. The student of 
letters, th e man of science, the merchant, th e advocate, the 
evangelist, th e editor, have all been labo ring for him. Nor 
the less should these co-workers be made to understand and 
appreciate the dignity, worth , and service of th is mos t ancient 
man, whose patent of nobil ity dates back to the golden age 
of peace and universal good will on earth. The recognition 
of the supreme di g nity and brotherhood of all useful labor, 
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especially of the labor that feeds and clothes our race, forms 
the rock upon which human society must repose. Hercules 
could overcome the earth-born giant only by lifting him from 
the ground. So long as the feet of Ant<eus touched the earth 
he was able to wrestle with a god. 

Being the son of a Carolina planter, whose father's remains 
rest under the red soil of Abbeville, the question of the eleva
tion of the farmers of my State has long interested me. Soon 
after the civil war I addressed a series of published letters to 
Gen. Wade Hampton, recommending as the best means for 
the rehabilitation of our State, the establishment of an Agri
cultural College at Columbia, with an Experimental Farm, to 
be connected with similar schools and farms in every District 
of the State. Subsequent events have shown that I was in 
the right current of thought. Federal and State Departments 
of Agriculture have since been organized, an Agricultural 
College with an Experimental Farm put in oper:1tion at Or
angeburg for the benefit of our colored population, and the 
University of South Carolina re-opened upon a similar basis 
for a portion of our white citizens. That noble institution, 
however, is the property of us all, and belongs not to the 
agricultural class alone, but to the whole State. 

Two or three hundred of our finest youths are every year 
forced to seek abroad that higher education denied them by 
their native State. It is not only that we deplore the loss of 
the thousands thus spent by them abroad, but if any of the 
spirit of our noble ancestors be left to us, a people sensitive 
and lofty-minded, we must feel shame at the thought that the 
doors of our highest institution of learning had to be prized 
ajar by Federal liberality. Thinking men everywhere will 
hesitate whether to ascribe the continued closure of the 
University of South Carolina to all, except the industrial 
classes, to a contemptible ignorance, a shameful narrow-mind
edness, or to such ignominious meanness as at heart, satisfied 
with the level of Burmese culture, would, in its penny-wis
dom, stifle the evolution of the nobler faculties and build 
around the higher intellect of the State a dungeon, excluding 
the vital air and the golden sun-light until it becomes a tomb 
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for the burial of a people's greatness. It cannot be supposed, 
it is simp ly incredible, that with extensive, commodious, and 
costly buildings already provided, together with a large and 
valuable library, selected by such men as Elliott, Cooper, 
Preston, Thorn well and Lieber, the doors of our University 
should continue any longer closed, or closed against any por
tion of our white population. I have heard the distinguished 
man who so long presided over that celebrated institution of 
letters and science, but whose only occupation now is to air 
the unused volumes of its library, say that the establishmer.t 
of the South Carolina College did more than all other causes 
combined to weld the divided sections of our State into unity, 
and for half a century from having been the most divided of 
peoples to make us the most solidified. That noble institu
tion lifted up learning all over the State, all over the South. 
\Vhen the State became for a time the possession of alien 
thieves, and South Carolina was ruled by " Gracchi of the 
swarthy mob," who came flocking in black clouds to rob and 
devastate us, they soon perceived that their only hope for 
securing a permanent hold of the government lay in the ex
tinction of all high intelligence. They immediately closed 
the doors of the State University to the white race. In their 
plan of political ruin they acted even more wisely than they 
wot of, for after seventy years of concord our ears have again 
heard the alarming cry of '' up country against low country." 
Our two sections, differing not less in their original settlement 
than in geological formation, were long divided by jealousies 
of each other, which finally kindled such violent animosity as 
at the beginning of the century threatened civil war. Then 
appeared upon the scene a great man, who arose, like white
bearded Neptune in his chariot, to calm th e troubled waves. 
If Mr. Lowndes's amendment of our Constitution brought the 
two divided sections into harmony from a sense of mutual 
interests, the opening of the College of South Carol ina con
joined them in affection and wedded them into unity. It was 
like a marriage between the male and female man, whosevery 
diversity makes their unification more complet~. 

The College of South Carolina was a peculiar institution. 
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Established to be under the especial supervision of th e State, 
its trustees selected from men of the highest culture and char
acter, constituted a board of hono r in the trues t sense, to be 
elevated into which, as it was a dig nity without emolument 
and beyond candidacy, was esteemed an ennoble ment above 
office. To attend its annual commencements, the hi ghest 
worth and rares t beauty of the whole State were brought to 
gi ve splendor, whilst the L egis lature and the courts of justice 
were adj o urned to add dignity to the scene. U pon an elevated 
rostrum sat the chief executive officer of the commonwealth, 
urrou nded by men of greatest di g nity, all to sig nify that 

South Carolina, like an invis ible Pallas, was present with im
mortal wreaths in her hands to crown the brows o f h er 
younger sons des tined in the future to lead her along the 
path of glory. Since what time Demosthenes in the great 
Dionysian temple, before the eyes of all Athens, rose up to 
be crowned with a crown of gold by his grateful a nd admir ing 
countrymen, for his virtue, patriotism, and public se rvi ces, 
what State ever offered such rewards to stimulate industry 
and evolve ge nius ? And what State was ever better repaid? 
As we read down the long roll of illustri ous names, begi nning 
with H arper and Petti g ru, what a fil e of men we see passi ng 
forth of the walls of this ancient Alma of ours! McD uffie, 
unmatched in eloquence, comes from the hiil s, Legare from 
the sea shore, foremost scholar on the continent. As of the 
fabled horse of ancient song, it might almost be sai d, ' ' from 
its belly came forth only princes.'' If not all learn ed , they 
all there received a refinement of manner · and culture no
where else to be acquired. They were taught to be men o f 
truth, of stai nl ess character, of chivalric co urtesy, especially 
towards women, that were all di stinguishing characteristics of 
South Carolinian ge ntlemen. Towards a State whose maternal 
care was so liberal and provident, gratitude and an honorable 
pride could not fail to spring up and be nurtured. We all 
know that wh en a reg iment of our young men went forth 
und~r Butler to war, how th ey, abreast with the r ifles of the 
regular army, broke throug h the gates of Mexico, and how 
they worked their way to the front, and till fore most of all 
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they shook out the folds of the first flag that waved over the 
conquered capital. The State pride of South Carolinian, 
sneered at by baser men, what was it if not love? Their 
chivalry, what, b ut the effort to itYJitate the noblest models of 
manly bearing, inspired by a yearning so to live as 

Ever to bear without abuse 

The grand old name of gentleman. 

This name is fast losi ng its significance in the sinking of all 
down to one commo n level. Give men in these days full 
license to play upo n "no taxes" and "no aristocracy" as 
words of order, and the re ult will ultimately be a degraded 
people and a contemptible State. Refinement of manners 
soon give place to irreverance for all that is truly great, sup
plied by shallow pompo ity in the rich, to rudeness and 
ferocity in the poor; selfish greed grows to be the openly 
admitted principle of all action, men become ashamed of vir
tue, and our so-called liberty degenerates iuto an outrage 
upon humanity. 

The word "aristocracy'~ means simply, "the rule of the best 
men," and in the name of all the heavens, by whom else 
should a people desired to be rul ed and directed? If united 
intelligence and honesty be not suffered to assume their right
ful, heaven-allotted place in society and government, there 
must inevitably be substituted in their stead some kind of 
pinchbeck aristocracy. There is no possibility of escape for 
us-we must either serve God, as he is exhibited in human 
virtues and graces, or Mammon under the guise of some tin
selled vice or fear-compelling horror. 

It is a noble and in some sense a sacred work to develop 
the material resources of a State; but all its nobleness and 
sanctity are conditional, solely representing the moral and 
intellectual elevat ion of the people. They should be made to 
look up-should be lifted and held up to the highest attitude 
of manhood. They should be kept abreast of the age in 
arts and sc iences, in letters and wisdom, so a , in the orderly 
evolution of their peculiar organic structure, to aid in beauti
fying and enriching humanity, for the ultimate building up 
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of that grand composite, civilization, of which human hopes 
are surest prophecies. vVe have not been placed here merely 
to grow rich. Only ignoble states strive to become populous 
and wealthy as their chief ends of being. Venice was for 
centuries the richest State in Europe, and yet, to quote 
Macaulay, after existing thirteen hundred years, what great 
name or what generous action has Venice left to the wodd ? 
But if we turn and look at the little State of Attica, we behold 
a country neither populous nor wealthy, which nevertheless, 
owing to its system of individual and social culture was able 
to give to the world a number of the greatest men that ever 
existed, and to bequeath as an eternal and priceless legacy to 
mankind, that splendid literature, from which has sprung all 
the strength, the wisdom, the freedom, and the glory of the 
western world .'' The very capital in which our State govern
ment convenes, that classic edifice which, however unfinished, 
seems yet some grand epic song Hellas crystallized into 
marble, is \tself but anothtr gift to us of that same imperial 
Attic genius. 

Let us strive to upbuild our statued forms of glory and 
civil greatness upon that grandest model of the ancient or 
modern world, to the end that, perhaps, in the hereafter a 
grateful posterity may truly intage the Carolina that shall be, 
not as all-bounteous Cytherea rising in a shell from out of the 
ocean froth, but rather in reverent love prefigured, sun-lighted 
Pallas from the radiant world, leaning on her olive-crowned 
spear, standing upon the sky dome of a new Parthenon, and 
looking down over another Athens, all one stately city of the 
gods. I have the honor to be, sir, 

Your obedient servant, 
WILLIAM PINCKNEY STARKE. 

MISCELLANEOUS. 

Cotton and the Cereals are still our chief productions, but 
our people are realizing that the surest way of promoting 
their interests is by engaging in diversified industries. The 
success of Cotton Factories in South Carolina has exceeded 
the expectations ofthe most hopeful, and investments of that 

• 
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kind have yielded handso me returns. The successfu l culti

vation of tea opens a wide field for enterprisi ng capitalists, 

and can be profitably engaged in by any of our land ow ners; 

th e astonishing res ult s obtained in the cultivation of cotton 

on th e Sea Islands in the past few years, demonstrate fully the 

great possibi li t ies of those Islands, and shows wonderful pro

gress. The generalttse of steam gins on plantations, in sures 

an immense savin g in the cost of g inning, and furnishes evi

dence of a de termination to econo mize in eYery particular. 

Th e successfu I cultivation of the best varieties of g rasses will 

hasten the breeding of fin e stock , a lready begun to a limited 

extent. Th e handsome profits urising from the yie ld of sugar 

cane and sorghu m has give n an impetus to an industry that in 

a few years will undoubtedly supply the whole State with th e 

best grade,; of sugar and syrup, in suffi cient quantities a t least 

for home co nsumption. 
The increased ac reage in upland ri ce, and the remarkable 

success which has attended its culture, will aid largely in 

utili7.ing much of the land now idle and produci ng no revenue. 

The large crop of red rust-proo f oats harvested this fall, will 

go far towards supplyi ng any deficiency that may have been 

caused by a partial failure of th e corn crop. No diseases of 

any consequence have appeared among stock; no special dis

aster to crops has occ urred, except th e injury sustained by 

the corn crop by drou g ht in June, and some damage to rice 

on th e Ashepoo and Combahee rive rs. The renewed in terest 

taken in Agricultural Societies, granges, and farmers' clubs, 

will aid greatly improving our system of agriculture. It has 

been truthfully said that t!le future glory of ou r country is to 

be wrought o ut, not in the forum, not in th e pulpit, not in th e 

cities, but in the fi eld. 
The fat·me rs of th e tate a re making rapid adYances in 

their calling, and, with propet· foresight and economy, we 

have promises of a bri ght future. 

vVith our unlimited resources, a superior soil and climate, 

the erection of more factories, mach ine-shops, and school

houses, and a resolution to produce what we co nsu me at 

ho rn e, our people will attain a greatness never dreamed of by 
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our ancestors, and place South Carolina in the front rank of 
the States of this Union . 

FINANCIAL REPORT. 

A statement of receipts and expen ditures 1s submitted at 
th e close of this report. 

W e have been husbanding our resources, to be used in the 
establishment of a Mineralogical Department, an Experi
mental Farm, and the empl oyment of an Imm igration Agent. 

CONCLUSION. 

The obj ects for which the Bureau was created are all of the 
greatest consequence to th e State. 

Th e D epartment has accomplished much of the work re
quired, rtnd it has been done without cost to the State, besides 
saving to th e State over $z ,oco by the management of the 
Phosphate D epartment. 

J n conclusion, I desire to return thanks to each member of 
the Board for uniform courtesies extended, and valuabl e aid 
rendered me in the discharge of my duti es. 

I have the ho nor to be, sir, your most obedient servant, 
A. P. BUTLER, Comm£ssiomr. 
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OF 
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Financial Statement of Collections and D isbm·sements by .A. P. Butlm·. 

CoLLECTIONS. 

R eceived from tax on commer-
cial fertilizers .. ...... .... ...... $17,289 80 

Received from registration of 
land...... ......... ............... 7 00 

Balance from appropriation of 
1879 ............... ..... ........ 138 40 ' 

I 
Amount carried forward .......... . ....... .!. ................. -S-1-7,-43_5_2_0 
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Commissioner of Agricultu1·e,.from January 12, 1880, to Nov. 1, 1880. 

DISBURSEMENTS 
Salaries-

A . P. Butler, Commissioner, 9 
months, at $175............... $1,575 00 

E. L Roche pecir..l Assistant. 
8!! months, at $100............ 850 00 

L. A. Ransom, Commissioner's 
Clerk , 9 mouths. at $100.... 900 00 

C. J. H·u ·ke, Assistant Fish 
Commissioner, 4! mouths, 
at 40 ........ . .. .. ...... . ~.... . 180 00 $3,505 00 

Department Expenses-
Privilege tax tag· . . ......... . 
Printing .............. ............. . 
Analyses offertilizers.m11.r ls &c 
Monthly reports ................. . 
Aquarium ...................... .. 
Pllosphate and wood specimeus 
Copy of Act creating Depart'nt 

Expenses Commi ssionm·' s Office : 
Postage ........................ .. 
Express charge ................ .. 
Telegrams......... .. .. . .. ..... .. 
Office fixtures, books, &c ..... .. 
Expenses to W a hington .... . .. 

E'tpense.s Special Assist.' s O.ffice: 
, Office rent and travelling ex· 

penses ......................... .. 
Office u pplies .. ................ .. 

$1,179 25 
343 60 
926 30 
209 75 
25 00 
88 30 
5 00 

$179 99 
40 40 
33 50 

191 45 
47 00 

-----

$292 57 
77 10 

1---
E-cpenses Boa1·d of Ag1·icultw·e : 
A. S. J . Perry ..... . ............ .. 
B. F. Crayton ................... .. 
W. D. Johnson ........ . .. .. .... .. 
J . N. Lipscomb ................ .. 

Privil ege tax refunded ......... . 

Expenses H'sh Commission
. Paid S. G Worth on account 

of hatchiog salmon and dis-

$54 00 
52 60 
41 20 
4~ 50 

$30 37 

tribution.................. ...... $149 60 
Paid L. B Hammond on ac-

count of sal mon hatching 
and di tribution .......... .'.... . 39 40 

2,777 20 

492 34 

369 67 

197 30 

30 37 

A mouut carried forward ... l--$189 00 -$-7-,3-7-1-88-l------
5 
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Financial Statement of Collections and D isbm·sements by .A. P. Btdler. 
(Continued.) 

Ccr.LECTIONs. 

Amount brought forward .................................... $17,435 20 

I 

Tax collections .............................. . ............... ! $17,435 20 



• 
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Commissioner of Ag1·ictdture,jrorn Jan. 1~, 1880, to Nov. 1, 1880. 
(Continued.) 

DrsBunsEMENTs. 

Amount brought forward. 
Oo•t of rlistribution of shad .... 
Expen ·es of Assistant, iu l 

charge of hatch ery for ,Juue, l 
July, August and September 

\V ::~~)~~ ... ~~~· ... ~~:~~).~~o~·.t.l~~j·O·I~ .. ~~~ 
Co t of br eclmg poncls ......... 
C. J. Hu kfl, on account of! 

~~~~~ ... ~~~~~~~.i.~~~ .. ~~~s.~~ .. ~~~ 
Ca h on band ................ . 

$189 00 $7,371 88 
271 05 

80 ool 
I 

6 501 
2110 57 

75 no 
$42 55 

-.----

852 d 
42 55 

Cash in State Treasnry ...... $9 .168 65 9,168 65 $17,4-35 20 



SOUTH CAROLI NA PHOSPHATES 
AND '£1IEIR 

PRINCIPAL COMPETITORS IN THE MARKETS 
OF THE WORLD, 

BY CHARLES U. SHEPARD, JR., M. D., 

Chmtist to Departmmt of Agrzcu!bwe, Soutlt Carolz"na, Pro
fessor of Clumistry, Medzca! (o!!ege, of the State of Soutlt 
Carolina, etc., etc. 

THE GEOGRAPHICAL OCCURRENCE OF THE CAROLINA PHOS

PHATES. 

The coast of South Carolina presents few elevations of con
sequence, it being very nearly flat . In the region where th e 
phosphates are found and worked, elevations of more than 
twenty-feet are rare; while generally the level of the land is 
not more than ten feet above high water mark. The coast 
line is formed by a number of projecting islands and penin
sulas. separated by shallow, and sometimes broad arms of 
the sea from each other and th e main land . . Th e latter is 
intersected by innumerable and generally sluggish streams, 
who. e water is either salt or brackish . The sources of these 
rivers are found in the middle Counties of the State, or in 
extensive an d frequently wooded swamps, which occupy a 
considerable part of the belt parallel to, and from ten to fifty 
miles distant from the coast. The tide ri ses and falls in these 
streams for many m1les from their mouth s, their beds being 
exceedingly tortuous and almost level. The generally flat 
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character of this section is conducive to the occurance of low 

and wet ''leads," i. e., depressions stretching up from the riv

ers and creeks, or from the marsh es bordering the same, 

towards and around the higher tracts, which are generally sandy 

and covered with a growth of pines. These leads represent 

old water cour es and swamps. Their so il is deep and rich 

in organic matter. In pbces th ey have been dra in ed natur

ally or artificially, are now dry and have lost much of their 

old character; but a re, neverth eless, eas ily distinguished from 

th e sa ndy tracts. At a greater or less depth from their sur

face, but ordi narily within a few feet, occurs th~ phosphate 

rock. It is necessa1y to note, however, that th e phosphate 

formation generally fails to occur in those deep rice-field soi ls 

which consist of recent alluvial deposits. If th e rock is found 

under the higher sandy land, its position is deep. 

The effect of such a configurat ion of the country upon the 

level of an easily movable deposit, as is that of the phosphatic 

nodules, can be readily understood. Where they have been 

long exposed to the force of running water or tides, th e 

rounded masses have been gradually swept into the deeper 

levels, a nd have thus accumulated in the streams and bays, 

or they have been carried out into the ocean itself, whithe r 

these waters tend. 
The geologists inform us that material changes have taken 

place in the elevation of thi s coast above the sea level; and 

abundant proof can be cited. that the shore lines have not 

always occupied their present position. Thus tidal acti on 

may have supplemented the force of river currents in moving 

about the nodules, or again, in changing subsequent forma

tions, piling them up here or washin g them away there, and 

in this manner burying or denuding the phosphatic deposit. 

Such superfic ial citange , if on a very limited scale, as com

pared with the vast modi fi cation of the earth's crust so often 

observed in other sections, have been sufficient to dete rmine 

the accessibility of particular beds of rock. By ''accessibility" 

we mean th e poss ibility of profitable excavations so far as 

deptlt is concerned. This, under o rdinary circumstances, 

would imply an average depth of not exceeding six feet of 
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superincumbent earth for the land deposits, and fo r the 
marine or river beds not more than twenty fee t of water , 
with an exposure of the phosphate rock on the bottom, or the 
supet position of ouly shallow sands and mud upon it . 

That must, indeed, be a very level form ation, and one which 
has exceptionally escaped s ubseque nt disturbance, which, 
despite its nodular character, fails to exhibit · over any con
siderable extent differences of level, g reater than a few feet. 
Nevertheless, phosphatic beds are found underlyin g ten, 
twenty, or even hundreds of contagious acres of land, ove r 
th e whole ·of which mining is carried on at a depth not ex 
ceeding s ix feet, or forming the bottoms of broad and shallow 
water-stretch e3 at a tolerably constant depth. But they con
stitute the exceptions; and naturally so, since the si nking of 
the level a foot or more in the case of the land deposits, or th e 
accumulation to a like depth of mud or sand on the river 
beds, may put them ei ther partially or wholly out of th e 
category of accessible beds. 

THE ACCESSIBLE PHOSPHATIC DEPO ITS. 

H ence it follow s that the outlines of any access ible bed of 
rock, when accurately traced on paper, must present g reat ir
regularity of contour; so also the attempt to delineate all 
the deposits of our section is a task involving a great expendi
ture of labor and time. 

Whether a given bed of phosphate can be profitably mined 
depends upon a number of conditions, natural and artificial, 
as, for instance, in the case of the land deposits on--

I. The location of the tract as to the point of ship ment or 
con5umption. 

2. The fac ilities for removing the rock. 
3· The supply of water, wood and labor. 
4· Th e quality of th e rock. 
5· The extent, depth to, and yield of the stratum. 
6. Th e d ifficult ies to be encoun tered on excavation ; t, e., 

ti. c charac:er of the overlying earth, drainat:e , trees, etc. 
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In river beds on-

I. The location, both as regards commerce and health. 
2. Depth of the water and liability to storms. 

· 3· Thickness and character of the rock-bed. 
4· The possible occurrence with the rock of troublesome 

concomitants. in the shape of marl, oyster shells, etc. 
5· Quality of the rock, etc., etc. 

With a view of better presenting the outlines of the re
gions where the Carolina Phosphate occurs at an accessible 
depth, a map has been constructed under my direction by 
Messr . Simons & Howe, based on Mills' Atlas of this State 
and the Coa t Survey's Charts. Copies of this chart may be 
found in the tate Capitol at Columbia, and in the Museum 
of the College of Charleston. It embraces the results of 
much field work, and constitutes so far, the only attempt or 
the kind. 

In calling attention to the copy, on a reduced scale, which 
accompanies this Report, it may not be amiss to repeat the 
caution that the space colored light red designates those re
gions in which phosphate beds occur at an accessible depth. 
By which is to be distinctly understood, that it is only here 
and there in the colored portions that accessible deposits are 
found. Some parts or the rivers are traced in deep red. This 
is to signify that in those water-stretches, the rock-beds lie 
very favorably for utilization. To the question, "Why have 
not the several deposits been fully defined?'' it may be re
plied that complete surveys of the various mining properties 
have been executed in but few instances, and that where 
made, the owners are often averse to the publication of the 
results. 

The territory colored red on the map represents approxi
mately two hundred and forty thousand acres, whereas we 
roughly estimate the extent of the accessible deposits at about 
ten thousand acres. 

A cursory examination of the map shows that the phos
phatic deposits extend from the head waters of the Wando 
River and the eastern branch of the Cooper, more or less 
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parallel to the coast line, and at a distance from it of say ten 
to forty miles to the head waters of Broad River. Although 
this section embraces the territory of active operation, whether 
of" prospecting" or economi~al development, it by no means 
contains the entire formation, which certainly exte nds into 
North Carolina on the north, and probably as far south as 
Florida ; and has been observed in a few instances in the in
terior, sixty miles and more from the coast. 

Beginning at the northeast, is perceived the Wando River 
deposit, which has produced many thousand tons of small 
nodular rock, dark in color, dense in structure, of a high 
grade, and having mixed with it more fossil bones than have 
been elsewhere found , This nodular layer has proved emi
nently adapted for the use of tongs, while its thinness has 
prevented the remunerative employment of dredging ma
chines. Farther inland occurs the phosphate bed of the 
eastern branch of the Cooper. This deposit contains a con
siderable quantity of rock, richer towards the "T," (the 
junction 0f the eastern and western branches), and poorer, 
i. e., mixed with more sand, towards its head waters. The 
extension of this bed towards the Wando River is con
siderable in surface, but thin. Owing to various causes, espe
cially, however, to the difficulty of access, little · has been 
accomplished in this region. 

Beginning on Back River and stretching to the south and 
west across the Ashley to the Stono River and Rantowle's 
Creek, is the largest of' all the various Carolina deposits. 
Land beds occur here and there throughout its wide extent, 
many of them of very considerable size and of excellent 
quality, and generally now under successful operation. It 
is especially in the region between the Ashley and Stono 
Rive:rs that the deposit occurs over immense tracts at a re
markably uniform depth-a circumstance extremely favorable 
for mining operations. 

The Stono River bed has been long regarded as a most 
successful field for phosphate workers. Here we have a fa
vorable depth of water, whether for dredging or '' tonging," 
a convenient proximity to this city, an excellent nodular 
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stratum readily worked, a quality of rock easily ground and 
mixing kindly with acid. All these advantages have com
bined to render the locality popular. 

The Edisto deposits occur both in that river and on its 
banks. As a rule the quality is fine, but the depth lacks 
uniformity. Stretching across from the Edisto to the Ashe
poe is a tract of country containing several, more or less 
isolated, but extremely rich beds. 

At the head of St. Helena ound, extending up Bull and 
Coosaw Rivers, and underlying Chisolm's Island between 
them, is a body of rock which has contributed a large share 
of the total yield of Carolina Phosphates. In this section 
especially we witness the results of excellent management and 
the abundant use of capital, superadded also to favorable 
natural advantages. Here has been no dearth of phosphates 
to be raised, nor can complaint be urged against their quality. 
Nevertheless any one knowing the obstacles overcome by the 
companies operating in this region will admit that their suc
cess has been well deserved. 

About and below Beaufort occur a number of remarkably 
heavy beds of phosphates; but unfortunately they are gen
erally of an inferior grade, and must await, for utilization, 
better times and the exhaustion of richer deposits. 

The other beds, whether rep resented on this map or not, 
do not deserve special mention in this enumeration, which is 
only intended to direct attention to the prominent divisions 
of the deposit at large. 

PHYSIC L PROPERTIES. 

The most prominent characteristic of the Carolina Phos
phate is its nodular form. Even where the deposit occurs as 
an apparently smooth and compact floor, or in large flat 
cakes, it is, nevertheless, composed of irregular nodules, par
t ially cemented or tightly compacted together. The shape of 
the nodules is egg or kidney form. The exterior is rough 
and indented, often perforated or even honey-combed by 
round or irregular holes and cavities, or it is smooth a11d 
compact. The surface is occasionally shi ny, and coated, as 
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it were, with an enamel. The masses are wholly devoid of 
crystalline structure or cleavage, exh ibiting occasionally, 
however, an imperfect lamination. Well preserved ca ·ts of 
Eocene shells occur throu g hout the phosphate rock, and 
fossil fish·bones and teeth a re not unfrequently found em
bedded in them. The nodul es vary in 'iize from a fraction of 
an inch to seve ral feet in diameter; in weight, from almost a 
ton downwards. The speci fic gravity of the dry and clear 
rock varies from 2.2 to 2.5, the average being about 2-4. The 
color of the land rock is generally lighter than that found 
under water or marsh mud-the former having a yellowish or 
grayish white color, the latter a gray or bluish black. The 
hardness of tlte average rock varies from 3·5 to 4· The 
masses are easily broken and readily ground to a fine pow
der, whose color is light yellow or gray, and whose fineness 
may allow of its floating in air (the so-called "dust"). The 
structure of the rock is so porous, that when previously hot 
air dried, it can absorb from five t0 fifteen per cent. of water. 
Carolina Phosphate gives on friction of its fresh surfaces a 
peculiar fetid odor, termed by some naphthous. This pro
perty is, as a rule, the more decided the denser the structure, 
and the higher the content of organic matter. 

CHEMICAL ANALYSIS. 

The phosphate rock of our sect ion can hardly be termed a 
mineral species, lacking that essential claim to such consider
ation-unifonnity of compo ition. Iot only do the several 
beds differ in this re pect, but even in the same locality, it is 
easy to distingish by the eye marked variations of color and 
structure; and when the separate masses are subjected to 
chemical exami nation, the difference is still more apparent. 
But viewing the subject from a commercial stand-point, equal
ly important factors must enter into the question vVe are 
obliged to regard in any body of rock its cleanness, i. e., how 
thoroughly it has been washed free from the sand, clay or 
mud in which it occurred, and its dryness, i.e., how much 
water or moisture has been permitted to remain in its cavities. 

s:nce we are unable to pr.:sent a typical compositi on for 
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the South Carolina Rock, we must content ourselves with a 
general statement of the average amount of each of its more 
important constituents, premisi ng, of course, that we arc con
sidering clean a nd dry samples of what may be regarded as 
fair to excellent qualities. s the result of many hundred 
analyses, the following percentages may be given: 

Phosphoric acid (I) . 
Carbonic acid (2) 
Sulphuric acid 
Lime .. 
Magnesia . . 
Alumina ... 

Per cent. Per cent. 
25 to 28 
2~ to 5 

Yz to 2 

35 to 42 
traces to 2 

do. to 2 

Sesqui-oxide of iron . to 4 
Fluorine . . . . . . to 2 

Sand and silica . . . 4 to 1 2 

Organic matter and combined water 2 to 6 
Moisture . . . . . . . . . . . ,0 to 4 

( 1) Equivalent to bone phosphate of lime 55 to 6r per cent. 
(2) Equ ivalent to carbonate of lime 5 to I I per cent. 

In addition to the ingredients mentioned, sodium, chlorine, 
and occas iona lly other clements occur in small quantities. 
Iron pyrites, rarely found beyond one per cent., is included 
under thee timate of s ulphuric acid and sesqui-oxide of iron. 
The organic matter i nitrogenous, containing occasionally 
as high as a quarter per cent. nitrogen. 

THICKNESS AND YIELD OF THE PHOSPLIATIC STRATUM. 

The thickness of th e nodular stratum varies from a few to 
almost thirty inches-the latter depth being very rarely ob
served. Ordinarily it is from six to fifteen inches, and avc..:r
ages about eight. 'vVhere the deposit exceeds fifteen inches 
in thickness, this depth rarely extends beyond a limited area, 
and is genet'ally d ue to a local accumulati on, or it is the re
sul t of the accidental superposition of a few large nodules. 
The yield per acre of clean and dry rock varies from three 

.. 
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hundred to twelve hundred tons. Instances have been noted 
of a greater yield, but these were probably in every case quite 
limited and exceptional. Under ordinary circumstances of 
occurrenc and quality, deposits of less than five hundred tons 
to the acre do not prove remunerative. The average yield of 
land-beds now worked is seven to eight hundred tons to the 
acre. 

The yield per acre stands in a certain ratio to the thickness 
of the stratum; but not invariably so, as the compactness of 
the phosphatic seam plays an important part in determining 
the amount of production. 

The remarks made in explanation of the map indicate how 
uncertain must be the attempt to estimate, even approximate
ly, the quantity of phosphate rock in South Carolina, which, 
at the average price in the past, might be profitably raised. 

'vVhen an accurate and comprehensive survey of the entire 
region has established the extent of the beds, their yield per 
acre, their quality and the cost of excavation, and delivery on 
ship-board or alongside the factory, tlzen will it be possible to 
an wer this question. 

Nevertheless, since others have not hesitated to express 
their individual estimatPs of this quantity, it may be proper for 
one who has given no little time to explorations in the field to 
record his opinion also. 

As to the result of my field-work, and the calculations 
based thereon, I should say that the total yield of all the 
known phosphatic deposits of South Carolina, of merchant
able quality and acce sible position, would not exceed five 
million tons. 

THE EXCAVATION OF THE LAND-DEPOSIT . 

Pick and shovel suffice for the working of the land-beds. 
The usual procedure is the following : 

A trench is dug across or on the side of the tract to be 
mined-the natural drainage of the field being kept in view. 
This is carried below the nodular stratum, and ·erves as the 

starting point of operations. The superincumbent soil and 
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earth is thrown behind the laborers, the rock-bearing seam in 
front on the undisturbed soil, whence it is put in cars or carts 
to be dragged by steam or mules, usually over an iron road, 
to the" washers ." The manual labor is performed by blacks, 
under the supervi. ion of whites; and if at times unreliable, is 
with proper management, quite satisfactory. The blacks arc 
usually employed on "task " work; and under ordinary cir
cumstances, produce half a ton of rock to the man, per diem. 

\Vhen trees or stumps are encountered, they are usually un
dermined; and then pulled over upon the excavated side of 
the trench. Owing to the level character of the country, it 
frequently occurs that ordinary ditching is inadequate for 
maintaining the trenches in a condition sufficiently dry for un
interrupted work, and consequently steam-pumps have been 
of late introduced to overcome this difficulty. 

The separation of the rock from the accompanying earth, 
and its thorough clean<>ing from adhering matter, is effected 
by subjecting it to a preliminary washing in an inclined, per
forated iron cylinder or trough (a step rarely resorted to), and 
a coarse crushing, either under the blows of a sledge or by 
machinery which regulates the size of the fragments with but 
little pulverization. It is then treated to a thorough cleans
ing in long" washes," .constructed of wood or iron, in whose 
axis revolves a shaft armed with projecting steel teeth, which 
slowly move the nodules up the inclined bed of the trough, 
and against a copious (descending) stream of ,,·ater. Or a 
"cylindrical washer" is employed, consisting of a rotary 
cylinder, to whose sides are attached spiral flanges of iron, 
and through whose axis runs a perforated pipe, distributing 
a powerful stream of water. The flanges keep the rock 
rolling, and all the while slowiy ascending the inclined tube. 

These arrangements permit the rock, as it becomes free 
from adhering n~atter, to be brought in contact with fresh por
tions of water. From the upper end of the washer the clean 

· rock falls out upon an iron grating, which separates the masses 
of a proper size from the finer stuff (the so-called "tailings," 
frequently containing coarse gravel). The clean rock is trans
ported in cars or barrows to the receiving or drying sheds. 



78 

Th e capacity of a washing machine is fifty tons or more per 
diem often hours, according to its size and the character of 
the seam of rock being mined. 

THE "WASHER" AT LAMB'S. 

I am fort unately able to present a detailed account of thi s 
washing apparatu s, (p ictured on the accompanying page,) 
which has been very kindly contributed by Col. Joseph A. 
Yates, the Superintendent of the Charleston Mining Com
pany: 

LAMB's, October I 5, 1880. 
Prof Clzarles U Sltepard, :Jr. 

DEAR SIR: Th e stru ctu re represented in th e ph otograph 
in your possession, shows a complete set of phosphate was h
ers, known as the "single screw washer"; it cons ists of four 
half circular boxes resting in a frame on an incline of eighteen 
inches, and twenty-five fed in length. These boxes arc cased 
with iron; in each box is an octagonal shaft, al so cased with 
iron , and having on each face teeth or blades set at suc h an 
angle with the shaft as to form a spiral screw, with a twist of 
one foot in six feet. 

Over each box or washer a re strong cylindrical " crushers" 
or breakers, a rmed with steel teeth , acting against an iron 
plate, and set about fou r in ches from th e plate. Throug h 
these breakers the nodules of rock are dumped and by them 
broken to an uniform . ize o f four inches cube. Th e rock is 
then agitated by th ese bladed shafts, which make about 
tighteen revolu tions per minute, and are .s ubm erged in water 
contai ned in the tub or box. 

The rock is forced forward and up the incline against a 
heavy stream of water (w hich enters at the upper end of the 
washer box) and e:npties itself through an overflow at that 
end. The abrasion of one piece of rock ag,? inst anoth er, in 
its passage through the box, rids it completely of all foreig n 
matter such as mud, etc.; from this overflow it fall s npon 
screens, set one above the other, the first screen having about 
one-half inch mesh, and the lower screen about one-quarter 
inch mesh. 
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From this lower screen the fine rock falls upon an os
cillating screen still lower, which serves to rinse the small 
rock thoroughly. Over all these screens a flow of water 
passes continuously. 

From them it falls L<pon an elevated platform, and is thence 
taken to the sheds or storehouses. Th"! water used is drawn 
directly from the river, and forced up into large trou g hs by 
means of heavy pumps, both steam and centrifugal. The 
wash ers arc elevated high for the purpose of getting rid of 
the debris, which is carried off by means of large troughs. 
The loss by abrasion and clay adhering to the rock, varies 
from fifty to sixty per centum. The capacity of each washer 
is about forty tons of clean rock in ten hours. The whole 
machinery is of very heavy character and expensive. 

D imeusio 11 s. 

Height of building to bottom of washer boxes . 
To top of building . . . 
Length of building. . . . . . 
Width of building . . . 
Length of washer boxes 
Length of screens . . . 
Length of incline . . . 
Height of water trough . 
Length of crushers. . . . 
Height of elevated platform. 
Angle of screens . . 

Feet. 

20 

4l 
32 
34 
28 
12 

us 
30 
9 

IS 
2S deg. 

In event of any nodules coming out not perfectly clean, 
they are passed through a "hopper" or trough into another 
crusher and broken smalle r ; thence into cars and passed 
through the washer a second time. 

It is usual in the company which I represent, to have thei r 
washers in forms of four. 

Hoping thafthe within information is such as you desire, 

I am, yours truly, 

JOSEPH A. YATES. 
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IIOW THE RIVER TIEDS ARE WORKED. 

The phosphatic deposits situated in the river beds, or on 
the bottoms of the extensive and shallow arms of the sea so 
frequently met with on this coast, ai·e covered by only a few 
feet of water, or they may lie at greater depths, and occa· 
sionally under layers of sand and mud. The manner of their 
excavation depends on the depth of water and the nature of 
the deposit. · 

HAND PICKING. 

vVhen the depth of water is not tao great-some deposits 
running dry at low water-the rock is loosened by crowbar 
an I pick, and then thrown into flat-bottomed scows, capable 
of carrying a few tons. vVhere there is no superincumbent 
stratum to be removed, it is so metimes possible for a gang of 
three or four laborers to obtain a boat-load in two tides by 
commencing operations a couple of hours before low water, 
when the water is waist deep, and continuing their work for a 
like period after the turning of the tide. The localities favor
able for this description of mining are few, and are best 
worked during the summer months; but they have yielded 
an immense quantity of rock at a moderate cost. 

The boat loads are discharged either at the shore or 
alongside large lighters, and the rock is subsequently crushed 
and washed in the usual manner. The oyster shells and 
other foreign matter, which are occasionally fouud in these 
shallow beds, ar ... carefully thrown aside. 

Other deposits lie too deep to allow of their being worked 
after this fashion, but are within the reach of oyster tongs, 
which grasp and raise the nodules if they are loose. 

Or, again, it is not unusual to observe the laborers diving 
into water six to ten feet in depth, and bringing in their 
hands to the surface masses of rock of such size as to require 
the strength of t~o men to place them in the fl ats. 

It was an exciting spectacle some years since to witness 
the hundred phosphate flats moored closely together, near the 
confluence of the North and South \Vimbee Creeks, teem
ing with blacks, naked and vociferating, brandishing their 
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tongs and poles, or swimming about in the surrounding water; 
the low, marshy banks, dotted with palmetto clumps, form ed 
the backgrou nd to a picture that suggested some of Stanley's 
African experiences. 

DREDGING, 

A very considerable part of the Carolina Phosphate is ex
cavated by dredging boats from deeper waters, where it lies 
bare on the bottom, or sometimes covered with several feet of 
sand and mud. These powerful machines work best in about 
twelve feet of water, but have been employed in double that 
de·pth. Their st rength is adequate to tear up the thickest 
and hardest phosphate beds. Under favol'able circum tances, 
they can daily raise one hundred tons of rock. The "clipper" 
of the dredging machine empties its load of rock, marl, mud 
and sand on a grating, or into a preliminary conical "washer," 
where it is subjected to a heavy stream of water, whi~b car
ries off the greater part of the mud and sand, thereby enabling 
the operatives to detect any pieces of marl, sandstone or oys
ter shells that may be mixed with the rock. These are 
picked out and cast aside. The partially cleaned rock then 
falls, or is cast by the machinery, into a" crusher," and thence 
into the second " washer,'' where the fragments are thorough
ly cleansed from remaining impurities. The washing appa
ratus employed in the preparation of the river rock consists 
of either upright and cauldron shaped, or the ''shaft" washers 
previously described. They discharge the wa h<;d rock upon 
lighters for transportation to the drying sheds, where it is 
heaped upon and around a system of perforated iron pipes, 
wh ich conduct hot air (driven from an oven by a fan) through 
every part. A few days' continuous drying is sufficient to 
expel all the moisture from the originally saturated rock. 

Th e accompanying illustration of the discharging and load
ing of phosphate rock at the works of the Coosaw Mining 
Company will serve to explain those processe . At the first 
and s..:cond piers, wet phosphate rock is being hoisted by 
donl·e)' engines from lighters, dumped into cars, and in them 
roll ed to the drying bins, where it is piled up on the system 
of perforated iron pipes to be dried. At the third pier aves-

6 
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sel is receiving her cargo load of dried phosphate r ck, de
livered directly into her hold by dumping cars which are 
loaded in drying sh<e>ds from large iron buckets hoisted by 
steam power. 

To the right of the foreground will be seen a pile of band
picked rock gathered during the summer months, and heaped 
up on the beach to await crushing, washing, and drying at a 
convenient season. 

Beyond the piers is seen a steam tug undergoing repai rs on 
the marin e railway. 

Th e plant of this company embraces on sho re three large 
drying sheds, (severally containing three bin~ . each of which 
holding nine hundred ton s of rock,) fully equipped machine 
shops, and store houses for reserve materi a l, a marine railway , 
a store for the accommodation of its employees and the ship
ping loaded at this point, in addition to num erous dwelling 
houses and other buildings; afloat are three sets of dredges 
and wash boats, three steam tugs, and a great number of 
li gh ters and fl ats. 

Thi s extensive and costly equipment, rendered indispensa
ble by the vastness of the company's operations, and affording 
profitable employm~ nt to hundreds of skill ed mechanics and 
labo1ers, is so successfully ad ministered that none ofthe hun 
dreds of vessels arriving for freight are allowed a n opportuni
ty to claim "demurrage" for . tardiness in bein g loaded and 
dispatch d. 

Hot-air-d1'icd cargoes constitute more than half of the rock 
now delivered in South Caroli na ; an d the fact that th e loca l 
fertilizer factories a re suppli ed with the mea ns of drying their 
purchases of phosphate has alone prevented the yet more gen
eral adopti on of this practice. \Nh ere these appliances do not 
exist, resort is had to sun-drying, i.e., exposure to the hot 
sun and s ubsequeat storing under sheds-a method limited 
in its applicability and unreliable. 

A simple heaping up, though it be under cover, does no t 
suffice to expel all the absorbed water, not even wh en the 
rock is allowed to remain in pile for a long period. The whole 
mass may contain several per centum of moisture, notwith
standing the surface of the heap appears quite dry. 
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Finally the rock may be "screened," i. e., roll ed over a 
sieve, before its shipment. This step in the preparation-un
fortunately seldom carried out- separates a considerable 
quantity of fin ely broken material. 

THE PRICE AND PROFIT. 

The price of South Ca roli na Phosphate natu rally varies ac
co rding to the usual conditions of supply and demand; but it 
has been also unnecessaril y and un fortunatel y affected by a 
lack of concert on the part of the wealthier corporations en
gaged in mining the rock, and by th e exige ncies of the needy, 
wh o have been forced to sell their product as fast as rai sed , 
in co nsequence of an inability to hold it for better times. 

The price has ran ged of late years from five to eigh t dol
lars-averaging about six dollars per ton. The foreign pur
chases are based almost wh olly on the content of bone 
phosphate of lime, as reckoned from the percentum of phos
phoric acid, at a s tipu lated price per unit, or at a gua ranteed 
percentum, usually fifty-five per cent. of bone ph osphate. 
The do mestic transactions are, on the contrary, very lax, 
being frequently free from all conditions as to cleanliness and 
moisture-a round su m per ton constituting th e trade. With 
adva ncin g experience in the. busine s, and a closer attention 
to eco nomy, the American buyers must discover tha t it is 
suicidal to disregard the chemical composition of th e basis of 
their products, which arc sold on the percentage of an ingre
dient derived from it. 

Contrary to expectati on, it has been found that few engaged 
in raisi ng our rock have reaped any profit ; and, it may be 
added, th at many have met only with loss and failure. There 
were many lessons to be lea rned and much costly expe1 ience 
to be gai ned. An entire ignorance of the mining operations, 
th e difficulties of a new system of labor (the industry having 
been established during th e troublous R econstruction period), 
an inadequate apprecia.tion of the commercial and chemi cal 
requirements, a lack of capita l, and high prices for freight 
and materia ls-all these and yet other drawbacks told against 
th e pioneers. 
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Next possibly to the generally unexpected decline in th e 

English consumption, the g reatt.: t obstacle of late years to a 

thrifty condition of the phosphatic indu stry has been the 

legislation on this subject by the General Assembly of the 

State. Unfortunate as this has been in its direct res ults, there 

is no question that a fear of what form such adverse action 

might assume has restricted the investment of capital in lands 

and mining operations. 
As a rule, it has cost less to mine the river beds; but, as 

the more accessible ones approach exhaustion, the advantage 

will probably favor the land deposits. Hith erto th e com

panies operating · in the rivers have especially enjoyed the 

popular reputation of success; but, owi ng to great expenses 

and competition at home and abroad, it is to be feared that 

the profits have been small in all but a very few instances, 

whether on land or water. If we were able to ascertain the 

total amount of money that has been invested in lands, ma

chinery and working capital during th e prosecution of mining 

operations, and then that of the actual dividends and profits 

earned, it is to be apprehended that the exhibit would be far 

from satisfactory. 
Two years ago, when the annual production exceeded two 

hundred thousand tons, and tp e demand was excelle nt, it 

seemed possible for both the land and river mining companies 

to clear a rea onable, not to say, handsome profit. Unhap

pily, as all know, this state of affai rs was of short duration. 

No one, however, will question the advantages that have 

accrued to the State from the large payments in royalty, nor 

th ose enjoyed by thousands who have found in this industry 

a profitable employment or support. The total royalty of 

one dollar per ton , received by the State on th e prod uction 

from the river beds (as kindly communicated by the Comp

troller-General), amounted on the Ist of September, 1879, to 

$546,965.75· 
The total production to date of all the Carolina deposjts 

may be safely esti mated at over one million . five hundred 

th ousand ton s, which, valued at six dollars per ton, would 

represent $9,ooo,ooo received, and generally retained, in this 

State . 
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There are rich and poor in phosphate mining as in other 
things. Some of the companies have expended from one
half to a million of dollars in the purchase of lands and the 
equipment o f their ''plants.'' Their works, when in full op
eration, give employment to several hundred hands each; 
and are models of order and adaptation. There are also not 
a :ew operating on the river beds, under the new license law, 
who bring little else to the work than their own energy, and, 
perhaps, the outfit of a small phosphate craft. All have been 
equally rich in expectations. 

Among the advantages possessed by the South Carolina 
Phosphates are : 

I. That most of the phosphate beds have convenient points 
of shipment for whole cargoes, or the rock may be forwarded 
from Charleston, Port Royal, or Savannah, at a lower rate, in 
ballast under cotton. Some of these ports have sufficient 
water for ships of two thousand tons burden, while the rest 
are generally situated on streams navigable for schooners and 
other light draft vessels. A few miners use the railroads 
crossing the phosphate belt for the transportation of their 
product to deep water. 

2. The proximity of the beds to the field of greatest con
sumption on this continent, viz: The Southeastern States, 
which annually consume about two hundred and fifty thou
sand tons of commercial fertiiizers. As competition reduces 
the profit on the manufactured articles, it will be found ne
cessary to manipulate the crude rock h€re, thus avoiding the 
expense of two freights on the phosphate. 

3· Commercial phosphatic manures consist very generally 
of superphosphates (i. e., ground phosphates treated with sul
phuric acid), containing from ten to thirteen per cent. soluble 
phosphoric acid, to which may be added ammoniacal matter 
a.nd potash salts. 

For the manufacture of such articles the South Carolina 
Phosphate Rock excels, and for the following reasons: It is 
cheap. It is remarkably free from gangu~ rock and other im-
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purities. It is readily ground to that impalpable fineness 

which is indispensable for its complete decomposition by 
sulphuric acid. It contains little fluoride of calcium, and 

consequently yields on its treatment with acid, le!;S noxious 

fumes than is the case with apatitic phosphates. The super
phosphate made from it dries readily, and is light in color and 

weight. It may be easily made to contain the amount of 

soluble phosphoric acid required in commerce, and this in
gredient is subject to less reversion than takes place in most 

of its competitors. 
4· Its physical .'>tructure and chemical composition favor its 

resolution (without the intervention of sulphuric acid) by the 
natural solvents of the soil; and consequently the assimila

tion of its constituents by plants takes place more rapidly and 

effectually than occurs with most other mineral phosphates. 

THE POSITION OF THE ACCE SIBLE BEDS, AND THE[R RELAT[QN 

TO THE UNDERLY[NG TRATA. 

· The ordinary occurrence of the superficial beds of phos

phate-tho e now worked-may be thus stated: 

A-Land Deposits. 

I. Soil and Subsoil-A few inches to a foot in depth. 

II. A Light-colored Siliceous Clay, iron stained in places, 

and containing much fine transparent sand and minute scales 

of silvery mica, with little calcareous matter-One foot or 

more in thickness. · 

III. (Wanting in the more superficial beds)-A Blue Argil
laceous (clayey) Marl, probably altered marsh mud. It does 

not adhere to the tongue or give an argillaceous odor. Frag

ments of recent shells occur in this deposit-Its depth is about 

two feet. 

IV. A Tlzin Layer of Coarse Sand-One to three inches tn 

depth. 
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V. Tlte P!tosp!tate Nodules, in either a· loose siliceous or a 
tenacious, bluish or rich buff colored argillaceous marl, fre
quently accompanied with abundant fossil bones and tedh. 
The upper nodules are often harder, the lower softer, and 
at some land localities exhibit a gradual transition, by loss of 
cohesion and decrease of phosphatic content, into 

VI. A Marl, highly phosphatic towards the rock-bed and 
occasionally containing twenty to thirty per centum of phos
phates, but at the depth of a few inches containing only ten to 
twenty per centum of those constituents. 

VII. Argzflaccous or Areuaceous (sandy) Jlfarls, containing 
seven to ten per centum of phosphates. 

B-Rivcr Deposits. 

Beneath the river deposits occur either 

I. A Gray Marl-Sometimes in nodules resembling phos
phate, with five per centum of phosphates, underlaid by 

II. A white, hard marl, enclosing phosphatic grains, and 
containing three to five per centum of phosphates ("Wando 
River); or 

I. A Green Sand-With some clay, and rich in black phos
phatic grains, occurring with and beneath the phosphatic rock, 
containing fifteen per centum of phosphates. 

II. Soft a11d Hard Jl1tzrls-Severa1 feet in thickness, and 
containing ten to fifteen per centum of phosphates (Stono 
River); or 

I. Hard Jlfarls-Poor 111 phosphates (one-half to one per 
centum), unless their tops be coated with phosphate rock. 
(Coosaw RiYer.) 
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DEPTH OF OCCURRENCE OF THE UPPER DEPOSIT OF PHO PIIATES. 

The depth at which the upper nodular phosphatic stratum 

occurs is variable. In some place the bed crops out rn the 

top soil; in others it is found ~t ten to twenty feet, and even 

greater distances (under this city at sixty to seventy feet) 

from the surface. 'Whether the nodules underlie the whole 

of the region between the various known beds can be deter

mined only by an extensive and co tly system of borings, as 

yet not attempted, and probably never will be, unless at the 

expense of the State government. Hitherto whatever inform

ation has been gained in regard to this remarkable ueposit, so 

full of interest to the people of this State, and to science, is 

due to private enterprise. Thus far not a single investigation 

towards the solution of the scientific questions involved, has 

been instituted at the expense of the State. 

It may be added that it seems probable, even where in this 

region the customary prospecting has failed to reveal the ex

istence of the phosphate deposit at easily obtainable depths, 

deeper explorations might lead to their discovery, excepting, 

however, those sections where moving water has removed 

the nodules. 

UNEQUAL CONTENT OF PHOSPHORIC ACID IN DIFFERENT PARTS 

OF THE SAME NODULE OR MASS. 

A marked difference in the content of phosphoric acid be

tween the upper and lower surfaces of the same flat mass, or 

between the rind and core of the same phosphate rock, is fre

quently to be observed. There occur in company with the 

ordinary commercial phosphate, especially in the Coosaw and 

Bull Rivers, large masses of marl, several inches to a foot in 

thickness, presenting the same fos ils as the phosphate rock 

and the underlying marl, whose top is covered with a coating 

of phosphate, and whose inferior side is chemically almost 

identic~l with the ordinary marl. Between the physical and 

ch emical characteristics of the two sides there is a gradual 

transition. 
At some localities-as in the Ashepoo region-where flat 
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cakes of rock lie so compactly together as to form an almost 

unbroken floor, the dissimilarity between the top and bottom 

of the bed is very striking. The former, which is the richer, 

of the two in phosphoric acid, is smooth and "enameled;'' the 

latter granular, jagged, and honey-combed with the cavities 

that penetrate almost to the top of the deposit. 

Again, certain nodules, of not unfrequent occurrence, ex

hibit a noticeable difference as regards the content of phos

phoric acid in the superficial layers and the core. Actual in

vestigation has demonstrated that the shiny enamel-like rind 

contains several per centum more of phosphates than the cen

tre. This difference is more marked in tho e nodules whose 

internal portion is less compact than the external. In these 

cases there are far more carbonate of lime within, occasionally 

approximating it to the marl itself 

THE CHEMICAL COMPOSITJON OF THE STRATA UNDERLYI ' G THE 

PHOSPHATIC LAYERS PREVIOUSLY DESCRIBED. 

Several opportunities have been afforded during the past 

ten years for securing specimens of the deeper lying forma

tions, in consequence of the boring of a number of Artesian 

Wells in this city and neighborhootl. 

The samples thus collected have been carefully examined 

and analyzed; the most important contribution to our know

ledge being the discovery of the existence of several deeper 

layers of phosphate rock occurring to the d.epth of three hun

dred feet from the surface, and in the form of isolated pebbles 

to a much greater distance. The lower deposits are probably 

not thicker than a few inches, and consequently they lack all 

but scientific interest. 

THE SOURCE OF THE PHOSPHORIC ACID CONTAINED IN THE UP

PER BED OF CAROLINA PHOSPHATES. 

It is clearly beyond the scope of this Report to enter into a 

discussion of the many interesting theories that have been ad

vanced by different scientific men concerning the geology of 

the South Carolina nodular phosphatic deposit. Various 

suppositions have been propounded in regard to its origin. 
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At this moment, with the additional light shed by rece nt 
observations, I am inclined to accept the opi nion advanced by 
th at enthusiastic stu'dent, Professor Francis S. Hoi mes, for a 
full e r account of whose views I must refer to his pamphl•~t pub
lished in I 870. (The Phosphate R ocks of Sou th Carol ina; th e ir 
History and Development. Francis S. Holmes. Holmes' Book 
House, Charleston, 1870.) 

Professor Holmes regarded the nod ular phosphates as de
tached masses of Eoce ne marl, torn off by the action of waves 
from the great mass of this formation, and swept inland over 
the sand bars, which (as also th e great marl bed) were cov
ered by th e waters of the ocean, to be depos ited in those shal
low bays and salt water lakes that are now the ph osphat ic 
region of South Carolin a. I will not dwell on his fundamen
tal argu ment, viz.: that the inte rnal structure of the marl and 
the phosphate is identical, containing tas they do) the same 
casts of fossi l shells and th e same remai ns of marine verte~ 

bra tes embedded in them, but j"lroceed to the consideration of 
his views concern ing the phosphatization of these masses. 

Professor H olmes advanced th e theory that, on the eleva
tion of the shore of this continent, th ese salt wate r bays or 
lakes became lagoons freqoented by land animals, whose fa?ces 
and remains, augmented by those of others transported by 
vario us streams into the same receptacle, were the cau e of 
the conversion of the carbonate of lime, constituting the 
marl masses, into the highly phosphatic character of the 
nodular rock which we min e. 

We find occ urrin g with the phosphatic st ratum, but Jtcver 
imbedded in tlte 11odulcs, the teeth and bones of a number of 
species of land animals, some of them now extinct, viz. : 
th ose of the mastodon, elephant, horse, deer, megat her ium, 
rhinoceros, tapir, and others. Frequent are the osseo us re
mains and coprolites of many extinct marine animals, so me 
of them of g reat size, viz., those of seve ral species of sau rians, 
sharks, and whales, whose depos iti on mu st date back to the 
period when comparatively deep al t wate r covered this 
reg10n. 

If we regard the beds of phosphate from a chemical 
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standpoint, we may find additio nal proof in support of these 
opinions. 

The decomposition of a mass of animal remains superim
posed upon the marl-nodules, \r ould cause the production of 
carbonic acid and the solution of the phosphates originally 
contai ned in the ani mal matter, in water percolating through 
the layer. As this solut ion penetrated into the carbonate of 
lime of the marl masses below, the phosphoric acid would be 
detained there, and the carbonic acid, whether of the original 
solution o r of the marl, would be carried off. Under such 
circumsta11ces we should expect to find the greatest phos
phatization at the point of contact; and such is the case, it 
having been remarked that the top of the stratum-especially 
when it formed a floor and has been but slightly disturbed-is 
the richest in phosphoric acid, and where the marl occurred 
in nodular masses th e rind is riclter than the core. 

Again, this theory explains the gradual transition from 
hard phosphate rock, through soft rock to the feebly phos
phatized marl, which is itself much ri cher in phosphates than 
the: parent Eocene marl occurring at greater depths below. 
This phosphatization was accompanied by a hardening of the 
previously softer marl masses, which became denser in pro
portion to the completeness of the charge ; it ce mented 
together contiguous masses, giving rise to the more or less 
continuous phosphatic floor before alluded to, and pene
tt·ating below produced curious projections on the rock-bed, 
by the chemical conversion of accu mulations of marl which 
had filled up irregularities in the top o£ the underlying 
stratum. 

THJC DEEPER PHOSPHATIC DEPOSITS. 

The occurre nce of othe1~ nodular phosphatic layers at 
greater depths has been mentioned, and we are forced to seck 
some other explanation for their production. 

In the case of these deeper strata we have unquestionably 
to do with a concentration, by chemical agencies, of the phos
phates contained in the surrounding marls, into more or less 
isolated masses or layers. Similar concretionary processes 
have been obse rved in the production of flint pebbles and 
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nodules in the chalk of England. In facl phosphoric acid 
exhibits a special proneness to concentrate whenever it is 
sparsely distributed throngh a formation permitting such in
terpenetration. The vehicle mo t favora9le for the exercise 
of this tendency is carbonic acid, either simply dissolved in 
water or contained in an aqueous solution of alkaline and 
alkaline earthy .salts. 

Repeated analyses, executed in my laboratory, of the 
waters of the deep strata beneath our fe~t, have demon
strated the presence of this medium in the waters of certain 
levels. 

These facts would appear as sufficient grounds for the 
opinion that: 

T!te deeper strata of plwsplzatic masses arc t!te 1'es1dt o/ a 
concmtration by carbonic actd of the phosphates sparsely dis
tributed tlzro11g/t t!tc overlaying marls. 

In this connection I will mention an observatiOn made at 
Sineath's Station in the case of the deeply occurring phos
phatic nodules and pebbles, viz : that they lie beneath layers 
of argillaceous marl. The inference is that these last were 
muddy bottoms, receiving (phosphatic) animal matter from 
shore and sea, and that they subsequently underwent a lixivi
ation into the underlying stratum, similar to that before de
scribed as occurring in the great upper deposit, which 
converted the Eocene nodules into phosphate rock. 

Where the phosphatic masses are a fine sand or pebbles, 
presenting every appearance of having been subjected to 
rolling and attrition, there seems no other explanation 
than that they were once lying on the bottom or slopi ng 
shure of the ocean, and were afterwards covered by subse
quent formations. 
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THE PRINCIPAL COMPETITORS OF SOUTH 
CAROLI A PHOSPHATE IN THE 

WORLD'S MARKETS. 

PERUVIAN GUANO. 

There can be no doubt that the enormous consumption of 
Peruvian Guano-the result of its well established agricu l

tural value-and its subsequent advance in price, as also its 

late deterioration in quality, paved the way directly for the 

present va t trade in manufactured manures. The extent of 
the trade in guano may be reali7.ed from the statement that 

Great Britain alone imported of this article in the period 1844 

to 1873, five millions two hundred and fifty thousand tons, 
valued at over three hundred million doll.ars. 

\Vith regard to the quantity of guano still remaining at the 

disposal of the Peruvian Government (and almost all real 

guano is, or rather was, Peruvian) the statements arc most 

cootradictory. On the one hand, we have the assertion. of 
that Government that they possess some forty to forty -five 

localities, containing more or less extensive deposits of mer

chantable guano. On the other hand, the British Consul at 

Callao reported in 1873 that Peru did not possess three mil

lion tons of exportabl e: guano. This would last at the present 
rate of shipment on ly a year or so longer. The compl ete ex

haustion of the Chincha guano, the best of the Peruvian, and 

the probably early consumption of the Guanape-judging 

from the fact that cargoes of inferior guanos are being ex

ported from yet other Peruvian localities-lead the public 

which has invested in Peruvian bonds, secured on the guano

returns of the Government, and those who depend on this 

at ticle for agricultural purposes, to infer that the enormous 

excavation of th e e beds has at last almost exhausted what at 

fir st sight appeared to be a boundl ess supply. Such, at least, 

has been the belief among the English holders of Peruvian 

bonds, and the manufacturer. of commercial manures at home 

and abroad. Even the most hopeful look forward to the 

complete exhaustion of the Peruvian and all similar beds 



!)4 

before the end of this century. At the present time, it is 
doubtful if the annual importations of nitrogenous guano into 
Europe and the United States exceeds one hundred to one 
hundred and fifty thou and tons-a mere bagatelle when we 
remember that it has almost reached six hundred thousand 
tons for one year. 

The decline in quantity and qualit.y of unaltered (especially 
Peruvian) guano, steadily aug ments the demand for those 
manufactured manures which arc designed to supply its 
place. These are the so-called " complete manures;" com
plete because in addition to phosphoric acid, they contain 
nitrogenous matter, potash and other more common bases, 
each and all important as elements of plant food and occurring 
in the old favorite guano. 

For our present purpose it is unnecessary to say more con
cerning guano qeds than that they are the accumulated 
fceces of countless multitudes of marine birds, with which 
are mingled their feathers and their bodies, when dead, and 
also the carcases and dung of certain sea atJimals, such as .the 
sea lion, seal, and walrus. Certain natural conditions are 
necessary for the accumulation and preservation of guano. 
These are : I. Extreme abundance of fish food. 2. Total 
absence of rain. 3· Limited area of the islands or promonto
ries serving as resting and brooding spots. 4· Solidity of the 
rocks of these latter. 

Unaltered guano constitutes a more or less finely pul
verulent mass, of a light yellow color and a stron g ammo
niacal odor, with white, yellow or brown lumps interspersed 
through it. 

ALTERED GUANOS. 

A-T!tose Rct-:zining tltcz'r Puhw·ulcnt Form. 

The changes which guano deposits undergo are due to 
physical and chemical causes. The chief physical causes are 
lixiviation by water (rai n and ocean) and volatilization from 
solar heat; the chemical are decomposition under the influ
ence of water and heat, and contact with the constitu ents of 
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salt water and the rocks or soil on which the deposit has 

been formed. It is convenient to divide the altered g'uanos 

into (A.) tho'iC that have to the greater p:ll't pre;erved their 

original pulvernlent form, and (B) tho e that have been trans

formed into rock formations. 

It may be observed that a sharp distinction is impossible m 

this division, since deposit-; occur where all the stages from 

fresh guano to rock guano may be observed at various depths 

in one and the same locality; and, thercfore, .. thc order ac

corded to the various depo$its must be governed largely by 

convenience. 
The Jl1o :i!/ones guano occurs on a promontory about 

twelve miles wide and forty long, which stretches out into 

the South Pacific Ocean at the point where the States of 

Bolivia and Chili meet. The harbor on the north is excellent. 

But the region is inhospitable and uninhabitable; there are 

violent winds, no rain, no potable water, mists until ten o'clock 

every morning, and then extreme heat from a cloudless sky; 

a sandy or rocky soil, and no vegetation. The coast steamers 

have at this point a coaling station, whose residents arc 

obliged to bring the!r food from a distance, and trust to dis

tillation for their water. The rocky promontory before 

alluded to is from one thousand to twenty-five hundred feet 

high, and is covered generally with sand. The guano deposit 

occurs on its slopes, the chief mass bc."ing found at the eleva

tion of seventee n hundred feet above the sea ; in places its 

thicknes-; is forty feet. Altogether there are supposed to be 

several million ton . The depo it is difficult of access and 

the guano has to be brought in sacks by a mountain path, 

one mil e long, to an inclined way clown which it i cast to the 

mole below. The capacity of the work is two hundred tons 

per diem. 
There is a light covering of sand and stone, which has to 

be removed. The deposit has a remarkably uniform compo

sition ; the lower strata, however, contain less moisture and 

more nitrogen, and are, consequently, more valuable. The 

guano is 1 ight yellow in color, consists of three-fourths pow

der and one-fourth lumps. The lumps are readily pulver-
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ized; the powder is light in weight and easily suspended in 

water. It is a lixiviated bird g uano, from the action of salt 

water, and centains a larger amount of phosphoric acid in 

proportion to the content of bases than we fi nd either in 

bones or most other phosphatic materials; a nd consequently 

we are not surprised at it co mparatively greate r solubili ty 

in weak solvents. But manufac turers have experienced great 

troubl e in their attempts to make from it a dry, high grade 

super-phosphate. . 
Th e shipment of Mex illones guano is mostly to Germany, 

whith er as much as twenty thou sand ton s have been taken 

in one year. It is claimed that England consum es several 

thousand tons annually. 
The tendency of the super ·phosphates made from th e Mex

illones a rticle to remain in a soft and pasty condition , and the 

conseque nt difficulty encountered in the attempt to prepare a 

dry and merchantable product from it, must interfere with the 

ready consu mpti on which its apparent richness in phosphoric 

acid would seem to promise. 

BRAZILLIAN GUANO. 

' The newspapers have recently contained so me ve ry glowing 

descriptions of newly discovered deposits of phosphatic guano 

on the islands of th e Fernando Noronha group, belonging to 

Brazil. although now claimed by a I ew Yorker on th e grounds 

of having first discovered them, and of a concession from the 

Government of that country . This g uano is said to occur 

in a finely pulverulent form, to contain phosph oric ac id 

equivalent to seventy-five per centum of bone phosphate of 

lime, to yie ld on manipulation excellent fertilizers, and to be 

present to the extent of mil!z'ons of tons!! 

These preliminary reports are too vague in essen tial partic

ulars as as to quality and quantity, to influence the market. 

But shou ld th ey proove true in part only, th e deposits can not 

fail to attract great attention and to prove se rious competitors 

to other phosphatic materials. It is stated, however, that 

they contain a notable amou nt of phosphate of iron, which 

will necessarily interfere with their manufacture into super

phosphates. 
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B-Rocl: Guanos. 

Und er Rock g- uanos we understand those rock formations 
consisti ng essentially of phosphate of lime, (o r in a few in
stances of ph osphates of magnesia, a lumina and the oxide of 
iron, ) which are derived from original deposits of· guanos, 
and owe th eir present form to va rious physical and ch emical 
causes. 

Since th e application of J u tus von Liebig's method (of ren
derin g bones sol ubl e by the additio n of sulphuric acid} to mine
ral pho phates, the rock g uanos have been much sought after 
on acco unt of th eir generally hi g-h percentage of phosphoric 
acid , and the excellence of th e superphosphates manufactured 
from th em. In consequence of thi s demand, the W est India 
I slands and other localiti es where such deposits are likely to 
be found, have been carefully and repeatedly searched. ew 
beds of phosphatic g uanos have been discovered from time to 
tim e, but owing to the small quantities of available material 
that they us ually contained, they have bee n generally soo n 
exhausted, and thus have ceased to influence the market . 
N otable excepti ons, howeve r, have been th e Monks', Sombre ro, 
and Curac;oa rock g uanos, whose quantity and quality have 
entitled them to play a prominent part in agriculture. 

At this day we seldom hear of any fresh and important 
discovery in th e \Vest In li es ; and while it is not impossible 
that v irgi n leposits may yet be found and worked, such 
neverth eless become yearly more improbable, as prospecting 
parttes have hunted throug h all the many islands, reef:, and 
coasts ofihese unqu estion ably ancient guano regions. \ iVholc 
islan ds, as it were, have been transported in ships across the 
seas, and the amount of phosphatic guanos annually th rown 
on the European market was enormous so long as the deposits 
held out . \ Vith th e exception of the ew Curac;oa and Aruba, 
there is at present no large phosphatic deposit in the West 
l ndies w!wse quality will permit of its s!tipment across t!te ocean. 
Bed. of phosphates containing, however, large quantities of 
oxide of iron and alumi na, (as the avassa,) or composed 
almost en tirely of these objectionable ingredients, (as the 

7 
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Redonda or Elroque,) do exi t in very extensive deposits; 

but the former meet with a very limited demand, and with the 

latter manufacturer refuse to have anything to do. With re

ard to the Monks,' Old Curar;oa, and Sombrero Islands de
posits, it is for our purpose only necessary to note their 
practical' exhaustion long since. Of the Aruba deposit we 

know nothing, except the good qualities of its product, and 
of the New Curar;oa little beyond the reported a'nnual ship
ment thence of, perhaps twenty-five thousand tons of a high 

grade phosphate to the English market. The owner of this 
bed ha preferred to keep the public in ignorance of its extent, 

but it is believed to be large, and may at any time prove a 

very serious competitor for South Carolina rock. 
Ra:::a I sland, in the Gulf of California, has fumished a re

markably rich phosphatic rock guano. The deposit was small 

and has been sent wholly to Hamburg. It has been in all 

probability ere this exhausted. 

FOSSIL BONES AND COPROLITES. 

Without dwelling on fossil bones, si nce separate de-posits 
of this character are rare and mall, we will pass at once to 

coprolites. 
The true coprolites are generally two to four inches long, 

one to two inches in diameter, gray to black in color, and 

have the shape of kidneys. Internally they exhibit an earthy, 

dense structure like ha.rdened clay, with a conchoidal a nd 

brilliant fracture. ''They often contai n the scales, teeth and 

bones of fish, which represent the undigested portions of food 

voided in the excrement; and they are occasionally found in 
such connection with the skeletons of fossil saurian as to 

show their original position in the intestines.·~ The inve tiga

tion of these rounded fossil excrements proves that th ey were 

once finely ground, and when in a soft state were twisted 

spirally from centre to periphery, and that then they received 

(in the intestines of animals) the rid ges and corrugations that 
mark their surface. They occur largely in many of the 

secondary and tertiary formations, but especially in the Lia , 

in England. 
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The pseudo coprol ites are phosphatic nod ul es or pebbles of 
g ray or g rayish black color, of irregula r ovoid form, and of 
the size of true coprolites, with which th ey were at first con
founded. They are undo ubtedly of remote animal origin, and 
were probably formed in the followin g manner : Accumula
tions of decomposed animal detritus and exuviae were acte 1 
upon by ca:bonic ac id water, which dissolved out the phos
phates and transported them into calcareou earth , where 
they were precipitated and fixed by ca rb nate of lime. This 
proces continued until the carbonate of lim e was transformed 
into a rich phosphate of lim e. The mass, originally soft and 
loose, harde ned gradually, bu t under th e wear and roll of 
water it was broken up and rounded into th e phosphatic 
pebbles now found thrown upon th e coast of Suffolk and other 
places. With th em occur fragments of bones, tee th , and often 
tru e coprolites. 

Th ere are three kinds of coprolites raised and sold in 
E ng land : 

I . The Cmnbridgcslzi1·e coprolites, occltrrin g in the green 
sand over the gault, in color grayish black, or more frequently 
grayish g ree n ; th ey belong generally to the class of pseudo
coprolites, and are mi xed with co nsiderable calca reous matter, 
sponges, coral, &c. 

The land about Cambridge and as far west as Shillington 
has been so thoroughly worked for coprolites, that it may be 
said that little remain s at an accessible depth of this once im
portant deposit. 

The yi eld pe r acre ra rely exceeds four hundred to ns, and 
often falls to one hundred and fifty. Th e cost of minin g is 
enhanced by th e great depth at which the remaining deposits 
occur, viz.: ten to thirty feet, ave ragi ng fully twenty; as also 
by the hi gh cost of the lands containing coprolites, say one 
thousand doll a rs an acre, or the equally expensive privilege 
to excavate the phosphates with the super-imposed obligation 
to afterwards restore th e land to its proper level and replace 
the top soi l. The phosphatic seam is mined in an open 
trench, the top soil being carefully removed and heaped up 
by itself, and the other super-incumbent s trata thrown over 
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the excavated land. The entire seam is carried in horse carts 

to the washers, and yields about fifteen to twenty per cent. 

clean coprolites. Th e washers are simple circular tubs placed 

horizon tally in the earth, in which the rock is kept in motion 

by large rakes propelled by steam power, unde r a continuous 

stream of water. The capacity of each washer is about five 

tons per diem. At the present prices for coprolites, th ere is 

little, if any, profit in th ei r excavation. 

2. Th e Sz~(folk or crag coprolites are hard and difficult to 

gri nd; they have a smooth, shiny s urface and fracture, and a 

da rk-brown color. They occur between the crag and the 

L ondon clay, in a seam three to eighteen inches thick, with a 

great variety and number of foss il bones and teeth; ordi nar ily 

at s uch depth s as to hardly pay fo r their excavation . The 

Suffolk coprolites are generally somewhat inferior to those 

from Cambridgeshire. 
3· Bcdfordsltire coprolites; they are from th e o lde r g reen

sand formation under the gault, and contain much less phos

phoric acid and more oxide of iron and sand, but a rc more 

abundant and accessible t han those preYiously mentioned. 

They a re da·rk in color, and contai n from forty to fifty per 

cent. bone phosphate of lime. 
The total annual yield of the various English coprolitic cle

positc; is about twenty-five thousand tons. According to Pro( 

Albert Hunt's mineral statistics, thirty-five thou sand tons of 

all g rades were raised in 1872; their val ue being fifty th ousand 

poun ds, or about seven dollars per ton. \1\Thi le the diffi culty 

of excavating these deposits has been increased by the pre

vious exhaustion of the more access ible beds, and the hi g her 

cost of labor, foreign phosphates have been introd uced in 

great quantity, and of much superi or quality, so th at th e 

English coprolites have long since lost the importance which 

they acquired soon after their first utilization. 

Frenclt Coprolites. 

Of coprolites (using the term in its commercial signification) 

there are three important deposits in F rance, viz.: the Boulogne 

or Calais, the Ardennes, and the Bellegarde. 
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Phosphatic nodules have been found on th e northeastern 
coast of France, from Havre to the Flemish border. They 
are ve ry s imilar to the inferio r quality of Bedfordshire cop
rolites; are hard to pulverize, of g rayish or grec;nish-black 
color, but ge nerally larger than the English. They contain a 
large amount of sand and frequently of oxide of iron and 
alumina, so that they can be employed only in th e manu
facture of low-grade articles. N eve rthelcss they are exten
sively imported into E ngland. 

The so called Anlc!liU!S phosphates possess greater import
ance, as they arc largely a nd s uccessfully used in French 
agriculture, in the simple, finely g round powde r. The nod ules 
are from one-half to three inches in diameter; in color, 
externally, g ray or greenish-brown, inte rnally, of a bronze 
tint. With them occur abundantly phosphati zcd hells, pet
rifi ed wood, fossil, teeth and bones. The depo it comes to 
the surface in place, but the economic excavation tak es place 
ordinarily by open trenches. The actual cost of the g round 
phosphate is about ten dollars per ton, which leaves a very 
small margi n for profit, as it is principally sol d in Brittany at 
fourteen rlollars. The annual prod ucti on of these beds was 
estimated in 1872 at twenty-five thousand tons, and has in
creased ince then very materially. 

PHOSPHATES OF MINE RAL ORIGI 
There are very important bed of phosphate of lim e, (more 

or less pure,) wh ose origin cannot be traced to animal life, 
but is rather refe rable to mineral sources. Wheth er the phos
pho ri c acid contained in them belongs to the primeval mineral 
stock of that ing redient, or at some exceedingly remote period 
was a constituent of animal bodies, and, a fter complete chemi
cal disintegration, has arrived at its pre~ent condition, must be 
left to th e future for decision. The ques tion lacks practical 
importance. 

The mate rial from the e phosphatic deposits may be di
vided into crystalline (o r s ub -crystall in e) and amorphous (not 
crysta lline) . The tenTJs us ually app li ed to these mineralogical 
varieti es, a re "apatite" for the former, and "phosphorite" 
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for the latter. One of the distinctive characteristic of apatite 

is its greater hardness. 
The Bordeau:c pltosp!tates-as the phosphorit obtained 

from the Department of Lot, Tam-et-Garonne and Aveyron 

is commercially called-have played an important part in 

the English markets. The principal mines in I 875 were 

behind Cajarc, and not far from Larnagol, situatd on the 

top of some high hills, several hundred feet above th e level 

of the river Lot, which flows at thei r base. Phosphate 
crops o ut on· the surface at several places, and was formerly 

collected from the fields, and used in the construction of sto ne 

walls. The formatio_n of the region is a Jurassic limesto ne. 
The phosphatic rock occurs in pockets and fi ss ures in the 

limestone, accompanied by red phosphatic clay, and, occa

sionally, in other localities, by the foss il bones of the rhino

ceros, mouse, bat, birds, land turtles, and other animals. The.: 

phosphate is white or colored, sometimes of a red or dark 

brown color; massive, or in thin lame! Ire, (ott en compactly 
united,) or again in nodLiles fr quently with a differently col

ored kernel of rock or, sometimes, of clay. 
The pockets of phosphate are extremely irregular, so that 

the yield and even the quality of the beds are very uncertain. 

"The Pearl" mine at Mas-Merlin afforded several thousand 

ton in a short time. In 1875 it could ·hardly pay; but it was 
being worked in the hope of striking a larger mass. On 

either side of it were mines, then abandoned, which had 

yielded small quantitie~ . The phosphate seems to have filled 
an irregular fissure at ''The PeHrl" mine, being enclosed by 

the dolomitic limestone, with here and there a mass of the red 

clay before mentioned. It came to the surface, and appears 

to have attained its greatest thickness within a few yards of 

the top; at the depth of seventy-five fee t the phosphate rock 
became very thin and uncertain. The mass was, in places, 

ten feet thick, but ordinarily, it consisted of several more or 

less parallel and thin bands, often ending abruptly. The ex

cavations for the phosphate were from twenty to thirty feet 

broad, about fifty to seventy-five feet de~p, and from one hun

dred to four hundred fee t long. Most of the beds were prac-
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tico.lly ex hausted. Some of the best phosphate was excavated 
in sufficiently clean pieces so as to require no washing, and 
sold in the English market for thirteen to fourteen pence per 
unit of bone phosphate of lime when varyit1g from sixty to 
seventy per cent., and from fourteen to .fifteen pence per unit 
when above seventy per cent. The remainder of the rock 
was passed through a simple horizontal washer driven by 
steam, and, being of a low grade, is consumed in the French 
market. 

The lumps of the first quality (the "piece-rock") were u ual
ly several inches in diameter, and of a bright color, while 
those of the second quality were about tl1e size of hazel nuts, 
and of a reddi h color, containing considerable oxide of iron 
and alumina. 

o new deposits have been discovered in these regions dur
ing the past few ye:1rs, notwithstanding continued and careful 
prospecting; and the general impression prevails that by far 
the better part, both in quality and quantity, has already been 
sent to market. The production has reached twenty thousand 
tons per annum. 

In addition to the varieties before mentioned, there occur 
many very beautiful specimens of bright color, brilliant lustre 
and fantastic form, often covered with delicate manganitic 
dendrites. The origin of the deposit is concretionary. The 
phosphate is supposed to have been deposited out of solution 
by warm saline springs. 

The Ge1'11tall pllo.sp!tate, which occurs along the Lahn, is at
tributed to the concentration in limited beds and pockets of 
the small content of phosphate of lime found in the limestone 
of that region. Without entering upon a detailed description 

. of the Lahn phosphate, I will confine myself to a brief de
scription of the most important mines in this deposit, viz., 
those at Dehrn, between Limburg and vVeilbach. 

The mines are situated upon some high hill on both banks 
of the Lahn. The land belongs to private individuals and the 
several towns in the vicinity; it is generally worked on a 
royalty. The pho phate occurs almost entirely in pockets in 
the limestone, without any special indication on the surface. 
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This necessitates boring to ascertain the existence of the 

deposits, and the country abounds in abandoned experimental 

shafts. The pockets arc found at various depths ( eigllty to 
two hu ndred feet) from the surface. ·Descending the shafts 

by the rude bucket and hand-windlass, here ordinarily em

ployed, I found the phosphorite to occur in a very irregular 

bed, with a thickness of a few feet at best. Galleries are 

worked to the ends of the pocket. In places the rock does 

not require blasting, but dynamite is generally used in the 
shafts and galleries. The excavated phosphate is assorted 

into "piece" and ''wash" rock. The former consists of large 

pieces of more or less pure phosphorite, which are cleaned 
by hand and hammer from adhering impurities. The latter 

consists of small fragments or masses covered with clay, &c., 

which are transported to the steam washers on the river, and 

then cleansed as much as possible. When ready for the 
market, the ''wa h" rock is about hazel-nut size, or even 

smaller, and generally of a decidedly reddish color. It con

tains very considerable quantities of oxide of iron and alumnia. 
The ''piece'' rock constitutes only about one-fifth of the pro

duct of the mines, and is often much vitiated by the oxides of 

iron and manganese, and alumina. The piece rarely exceed 
the size of a man's fist. The region, where the pockets were 

being worked, embraced but a few hundred acres; and con

sidering the difficulties and great cost, as also the adverse 

feeling of manufacturers towards the rock, it cannot be ex

pected that these deposits will realize the hopes entertained 

when they were first discovered and mined . The production 

at Dehrn had been very considerable. One proprietor had 

raised fifteen thousand to twenty thousand tons per annum, 

but in 1875 he was producing about four thousand tons. A 

very considerable quantity of clean rock was being held for 

better times and prices. 
The best average price paid for Lahn phosphate, on the 

spot, rarely exceeds eight dollars per ton. The better q ali ties 

are shipped to England for the manufacture of superphos

phates; the medium qualities are similarly used in England, 

and the poorest sorts are reduced to powder for direct ap

plication to the soil. 
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It is probable that these mines will experience a much more 
favorable demand in the near future, in consequence of the 
recent turn of opinion among German agriculturists in favor 
of "reduced" phosphoric acid. Superpho~phates made from 
the Lahn rock being very prone to "revert," (z'. e. th e ir pho -
phoric acid which in the fresh article is soluble in water, 
becomes speedily and largely insoluble,) were looked upon 
with disfavor in Germany. But now, since the agricultural 
value of reduced pho phoric acid is put by many continental 
authorities on a par with that which is oluble in water, the 
inevitab:e result must be to stimulate the production from the 
Rhenish mining regions. 

Spant'sl; P!tosplzoritc. 

The existence of beds of phosphate of lime in Spain has 
been long known, although it is only since a comparatively 
recent date that their true compo. ition and value have been 
appreciated, and yet later that active mining operations have 
been carried on at the eli fferent localities. The mineral has 
long borne the name of ''fosforita,'' from the phosphorescent 
light produced by throwing its powder upon live coals in a 
dark room. In former days it has been employed as a stone 
of con tntction. Log rosan atid Caceres are the two principal 
localities for phosphates in pain; they are situated in the 
Province of Estremadura. 

Log-rosan is a wretched mountain town o'some nine hundred 
souls; is distant n~arly thirty miles from both Trujillo and 
Villanueva de la Serena-the latter being a station on the 
railway from Madrid to Lisbon. There are several distinct 
veins of phosphorite at Logro an . I will confine myself, 
however, to the description of the principal one, called 
"Costanaza," as also '' ucstra Senora del Consuelo," at the 
time of a visit to it in r875. 

The mine was idle. Operation· had been suspended in con
sequence of legal injunctions, and the officers of the company 
had been forbidden to dispatch the (possibly) ten thousand 
tons of phosphorite that lay piled up beside the mine. Some 
six hundred men had been previously employed about this 
mme. 
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The vein has been so well developed that the immense 
quantity of the deposit is readily apparent. Its total length 
is about two and a half miles; the river starting from the foot 
of Mt. Boyales, at the north, and traversing the intermediate 
plain for the distance of almost one mile, it cuts and crosses the 
hill on which stand the chapel Nuestra Sdiora del Consuelo, 
and continuing its course in a southeasterly direction, extends 
for the distance of a mile to a hill covered with cork trees. 
The mining operations have been chiefly carried on where 
the phosphatic vein crosses the elevation ncar the chapel, but 
pits have been opened along its entire course, which is ea ily 
followed by its appearance on the surface. 

The general formation at Logrosan is a siluria! argillaceous 
schist (slate), through which conical masses of granite have 
their way, as also the almost perpendicular metamorphic veins 
of phosphorite. Accompanying the phosphate, and often 
running through it, are bands of coarse quartz. The walls of 
slate enclosing the vertical phosphatic vein exhibit considera
ble decomposition and disintegration." The width or thickness 
of the vein of phosphorite averages ten feet, although in 
places it swells out to twenty feet or more, and is then apt to 
contain parallel streaks of quartz and gangue or enclo ing 
rock. At the centre of the excavation, viz: on top of the 
hill, and near the surface, the vein is unquestionably thicker 
than at the ends and bottom of the trench, although the 
phosphorite extends both longitudinally and vertically. 

The purest phosphate and greatest yield was obtained 
at the depth of a few feet from the surface. The depth to 
which the excavation had been carried, varied from ten to 
forty feet; the length of the trench was about half a mile; it 
seemed quite free from spring water. The rock is blasted; 
the larger pieces are cleaned by hand and hammer, and then 
assorted into hi gh and low grades. The pieces of trimmed 
rock average three to four inches in diameter. The presence 
of the seams of quartz constitutes a much greater annoya nce 
than the general outlying clayey slate. Carbonate of lime 
does not occur, apparently, at this locality. 

The Logrosan phosphate has a sub-crystalline structure; it 
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does not produce electricity, and is inodorous, even on friction. 

It texture is somewhat fibrous, some pieces exhibiting a bril

liant radiated structure, resembling a feather. Although the 

large masses a re readily broken and crushed, the fine pulver

ization of this phosporite is difficult. To the touch it is soft, 

its streak is ferruginous and chalky. Its distinctive charac

teristic is t he crrecn phosphorescent light it imparts to fire. The 

' friction of two pieces on each other creates phosphorescence. 

The highest g rade rock is rosy-white or yellowish-white in 

color, soft, of a concentric structure, often radiated, with a 

mammillary or conchoidal surface. Reddish ·pots (from iron) 

and beautiful dendrites (from manganese) are not infrequent. 

The poore r qualities are milky-white, vitreous, hard, and 

con tain considerable silica. 
The shipment of this phosphate necessitates great trouble 

a nd expense. It is transported in heavy wagons, drawn by 

mules or oxen, and carrying two to two and a half tons to the 

load, to the railway at Villanueva de Ia Se rena. The carts 

make two trips a week, and receive about twenty cents per 

hundred weight. The cost of transportation and h;:mdling 

until the phosphate is put on shipboard at Lisbon, amounts 

to almost ten dollars a ton, and the expenses reach fifteen 

dollars by t.he time the rock has been landed in England. It is 

claimed that it brings twenty-five dollar per ton in the Eng

lish market. A railway to Villanueva would reduce the 

freight expenses materially, but would itself cost one million 

two hundred thou ·and dollars. This line, once constructed, 

wou ld permit of the delivery of simply enormous quantiries 

of this high-grade rock to the exclusion of a corresponding 

amo unt of.the Carolina and other rocks of lower value. The 

officers at the mine stated their readiness to guarantee their 

product at seventy-five to eighty-five per cent. bone phosphate · 

of lime, as also their ability to raise and lay down their phos

phate beside the mine at less than three dollar per ton. 

I have dwelt at such length on this mine, because it is appe>.

rently the only great competitor in the future which threaten 

seriously our local industry. Of the quantity and quality of 

the Logrosan phosphate, there can be no doubt; happily, 
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however, such is the tardiness of Spani h Courts, it may be 
long locked to commerce; and, even then, so great is the 
disinclination of the capitalists to investments in the interior 
of Spain, it may be equally long before rail connection with 
the coast is made. 

The Caceres Mines on the other hand, are our present com
petitors in the English market, and as such deserve special 
notice. 

Caceres lies forty-three miles to the north of Madeira, a 
station on the railroad from Madrid to Lisbon, and not far 
from the Portuguese frontier. The road to Caceres is macad
amized, but owi.ng to its constant use by some four hundred 
ox and mule carts, burdened with phosphorite, its condition 
is wretched. The carts arc similar to those employed at 
Logrosan, and the rate for the transportation of the phosphate 
to the railway about the same, although the di tancc is greater, 
because there is no pretence of a road from Logrosan. 

The principal mines at Cacere: are united in the" Frater
nidad" Company, and bear the names of the Esmeralda, 
Estrella, San Eugenio, San Salvador, Perla, and Lucero. The 
superficial extent of each of these properties is about thirty 
acre3, with the right of future extension, if requisite. 

From r866, when mining operations began, to Octobe r, 
1875, this Company had furnished about one hundred and 
twenty-five thousand tons. They received from two dollars 
to three dollars and fifty cents, according to the quality, for 
the rock at the mines. 1 he cost of transportation to Lisbon 
amounts to about eight dollars per ton. The chemical 
analysis of the rock gives from fifty-three to eighty-six per 
cent. of bone phosphate of lime, with an average of about 
sixty to sixty-five per cent 

The formation at Caceres is different from that at Logrosan, 
in that veins of dark limestone accompany the phosphorite 
and quartz which have burst up through the clayey slate. 
The "Esmeralda" mine-which is the large ·t and best-has 
two distinct veins, shooting up from below at an angle of 
about forty-five degrees, and penetrati ng the ide of a hill 
some three miles from Caceres. The thickness of each of the 
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veins varies from ten to thirty feet, with a variable quantity 
of enclosed gangue. They have bee n excavated to the depth 
of about one hundred feet, and show only sli ght irregularities 
in their course. Although the vein appear to become nar
rower as it is followed into the hil l, the fl oor of th e mine and 
the ends of the galleries consist of high grade phosphorite. 
This is enclosed by walls of hard brown limeston e, towards 
which it is itself white and compac:t, but at the centre of the 
vein it is softe r, crumbling easi ly, and has a rosy color. In 
thi s mine less of the hard vitreous rock is found than in the 
others . 

Without entering upon a description of the other mines of 
this company, some of which were closed, I will only a·dd 
that the total rece nt production has been about twenty-five 
thousand tons annually, and that th e rock is of two kinds; the 
one, granular and of a light yellowish or pinkish color, 
crumbling easily; the other, vitreous and hard, white in color, 
wi th occasional streaks of quartz or limestone. 

Most of the Spanish phosphate goes to England, whither 
thirty-three thousand tons were shipped in 1874. France 
also consumes a few thousand tons. The Spaniards make no 
home use of th eir rock, although their lands stand in sore 
need of such enric hment. 

The Spanish phosphates are very difficult to grind, but 
nevertheless make good super-phosphates, which dry readily, 
and do not lose in soluble phosphoric acid, as th~y contai n 
very little oxide of iron and alumina. 

CANADIAr APATITE. 

The localities at which apatite has bee n discovered in Canada 
in sufficient quantities and under favorable circumstances for 
its development, bears as yet a small proportion to the im
mense area of the Laurentian chain ofmo11ntains, throughout 
which this min eral occurs. 

It is generally found in v.;ry irregulitr and eli torted veins 
or in pockets, associated with gneiss, feldspar, mica, lime
stone, and other rocks, cropping out of and penetrating or 
overlaid by the soil. These circumstances and the fact that 
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usually the pecuniary value of any locality can be estimated 
only after the removal of considerable masses of rock, render 
prospecting difficult and expensive. Even then there remains 
no little uncertainty, so that lhe history of the development 
of the phosphate region of Canada records very many fail
ure , and the visitor cannot fail to admire the e nergy and 
spirit which the few successful men engaged in this industry 
have exhibited. 

The origi n of the deposits is referred by scientists to differ
ent causes; the most probable being, perhaps, that the phos
phate of lime has been brought up from below in a state of 
solution, filling irregular fissures in the rocks and sometimes 
pouring out fro m th em and overflowing the surface. 

Quite perfect crystals of apatite of many colors, and so me 
of them very beautiful, are found embedded in limestone or 
loo e in cavities and the soil; in fact, several tons of crystals 
have been taken out of a single pocket. At other localities 
almost innumerable veins of massive apati te shoot throug h 
the rocks in all directions; and again, at others the phos
phate occurs in distinctly parallel veins, occasionally several 
feet in thick ness, but all liable to interrnption from intersect
ing di kes and masses of foreign rock(" horses''). 

The supply of Canadian phosphate comes from the neigh
borhoods of Ottawa, Perth, and Ki ngston; and is raised by 
regular mining companies, or by farmers who apply their 
unoccupied time and labor to the development of deposits on 
their lands. The cost of digging, picki ng, and possibly 
blasting out the apatite veins or pocket , often very con
siderable. is further enhanced by the necess ity of "dress
ing,'' by hand and hammer, the rock free from adhering 
and assoc;atecl minerals ; a also, by the difficulties of 
transportation to railroads or water, over a rough moun
tain ous region. 

These obstacles serve to confin e th e annual yield of 
Canadian apatite within ten thousand tons, at the ordinarily 
prc\'ailing prices of ten to fifteen dollars per ton; nor is it 
likely that the output from the entire region would exceed 
twenty thousand tons per annum under the most favorable 
circumstances. 
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Thus far very few (if any) single shafts have produced 
more than two or three thousand tons before ceasing to be 
profitable. Canadian apatite is readily crushed, but its fin e 
pulverization is difficnlt and costly, and, except in that condi
tion, it does not mix kindly with acid in the manufacture of 
super-phosphates. Containing, as it does, a comparatively 
high amount of fluot:ide of calcium, it generates on treatment 
with sulphuric acid a large amount of hydrofluoric acid-a 
s uffocating and poisonous gas-thus necessitating special 
ventilating arrangements in the works where it is used. Again, 
commercial Canadian apatite is frequently contaminated by 
wort!1less adhering matter, in consequence of imperfect 
dressing, and may contain a very considerable per centage of 
iron py t ites, an ingredient exerting a very deteriorating influ
ence on super-phosphates man ufacturecl from it. 

Nevertheless as it may be extensively bought quite clean 
and with a guaranty of seventy to eighty per cent. of bone 
phosphate of lime, and when intelligently manipulated yields 
a super-phosphate containing twenty per centum of soluble 
phosphoric acid, Canadian apatite must a! ways find a limited 
demand, not so much for the manufacture of articles prepared 
solely from this phosphatic basis, as for "fortifying," with a 
higher content of soluble phosphoric acid, other materials 
having ::t lower content of that indispensable ingredient. In 
view of this applicability, the occurrence and uti lization of the 
Ca,~adian beds may be regarded rather as an advantage than 
otherwise to our South Carolina deposits. 
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SOUTH CAROL! A PHOSPHATES. 

Super-plwspltates, made according to t!tc foregoing proportions 
from t!te 1mdermentioned localities : 

LOCALITIES. YIELDED OF SOLUBLE PHOSPHORIC ACfD-P. C. 

Cooper River-Land Deposit . 
Asltley River- · " 
Asltlcy River-
Between Ashley River and R antowl e's Creek-Land 

ro 70 
I 2 30 

9 68 

D epo it . . . . . . . . . . . . . . 15 53 

Between Ashley Ri ver and Rantowle's Creek-Land 
D eposit . . . . . . . . 

Wando R z:ver-River Deposit . 
Stouo River-
Edisto R iver-Laud D eposit . 

" " 
" " 

Ashepoo River-Land D eposit 
,, 

" 
" 

Bull Rivcr-Rizm' Deposit. 
Coosaw River- " 
Beaufort River- " 

A11d compared wit!t Foreign Pltospltates-

SUPER-PHOSPHATES MA U FACTURED. 

I I 17 
IO 30 
I 2 54 
I I 79 
9 95 

10 43 
I2 51 
14 55 
II 67 
I Z 73 
I4 16 
10 14 

FROM CoNTAIN oF SoLUBLE PHOSPHORIC Acm--Per Cent. 
Cambridge Coprolites 10 

French Coprolites . . 7 Yz 
Bordeaux Phosphate 5 to 15 
German Phosphate 8 to r6 
Spanish Phosphate 9 to 20 

Navassa Phosphate I I Yz 
South Carolina . . 9 Yz to r 5 Yz 
Rio Grande Bone Ash . 14 
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The length of thi s R eport forbids my entering upon the 
-s ubj ect of bon es, which in vario us form s are used to an enor
mous exte nt in the phosphatic enrichment of th e soil in all 
civilized countries. 

I or can I enter upon a review of the commercial si tuation 
of our South Carolina Phosphates, which happily has im
proved both at hom e and abroad during th e past few months, 
and promi ses to give a firm support to our present production. 

LABORATORY FOR ANALYTJCAL CHEMJ TJ<Y, HARLE 'TO , So. 
CA ., October, 1880. 

NOTES TO THE MAP. 

The red-lined spaces desi g nate the re gions in which phos
phate beds occu r at an access ible depth. 

The full red s!tading in the river courses indicates the 
posit ion of favorably situated river deposits. 

Grateful acknowledgment is herewith made for valuable 
.assistance by Mr. George M. W ells and the late Mr. Wm. 
Hum e Si mons, during the construction of this map. 
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