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OF" THE

SENATE

':' OF THE .

STATE OF DELAWARE

' 'At a session commmenced and held at Dovew on' Tuesday the ﬁfth day R
of Janum Y. ‘in_the year of our Lord one. thousand. eight hundred

. apd fort y-one, and. of the Independence qf the United States: qf
-~ Ameru,a, the siwty- ﬁfth

On whlch day the followmv members of the Senate attended to wit:
~ Messrs. Stansbury Jacobs, Joseph Maull, and Thomas Jacobs, from
Sussex county; ..

- Messrs. Charles Polk, Presley Spruance, and Wllham Tharp, from
- Kent county; and

Messrs. Charles I. du’ Pont, and Thomas Deakyne, from New Castle 7

’county :
A quorum of the mcmbers bemg present the 1eturns of, the elections
~of Senators of the lespectxve counties of this State were read <

By the returns from the county of Sussex, it appeared that Stansbury
Jacobs, Esq. was duly elected a Senator to represent the said _county, in
‘the Senate’of tlns State, for the ensuing term of four years.

"By the returns'from -Kent county, it appeared that Presley ’Spruance, .

 Tsq. was duly elected to represent the said county, in the Senate of this
State, for the ensuing term of four years.

By the returns from New Castle county, it appeared that Char]es Idu

Pont, Esq. ‘was duly elected to represent the said county, in the Senate of
this State, for the next ensuing four years.

The Senate-then proceeded to the election of a Speaker, by baIlot and

Charles Polk, Esq. was duly elected; who having taken the oaths pre.
soubed by thc Constltutlon of the Umted States, and of' this State, took
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his seat-and admnuqtered the usual odths of quahﬁcanon to Iv‘. rs. Stans-

bury Jacobs, Presley Spruance.and Charles L du Pont.

On motion of Mr. Spruance,

The Senate proceeded to elect by béllot a C]elk and on countmg the
votes, it appeared that'George P. Fisher, was, elected * He appeared, was

duly qualified and took his seat at the clerk s table.

On motion of Mr. Spruance, v

The Senate then proceeded 'to- ballot: for the election of a Se ergeant-ate
_ arms and Door-keeper. Purnel J. Maull was duly elected and qt«ahﬁec«,

~ Joseph P. Comegys, Esq clerk of the Houss of HKepresentatives, being
‘adritted, gave information that a quorum of the members of the House
had convened, organized, and were rcady to receive any communication

-the Senate mlght see proper to make.
And he withdrew ’

On Motion of- Mr. Eapmanac, T

Ordered, That the clerk proceed to m('orm the House of Repr esenm-
tives of the organization of the Senate and their readiness to-attend to any

‘communication they may. see _proper to make.

The clerk of the House of Representatives bemg admxtted Iald before

the Senate the followmo resolutlon. -

HOUbE OF REPRESENTATIVES Jan. 5, 1841

“Resolved That a committee to consist of thxee on the part. of the.
House of Replesentatlws, be appointed toact jointly with the cominittee,
appointed on- the ‘part of the ‘Senale to wait upon His Excellency, the:
Governor, and inform him that a quorum of both Houses of the Legisla~
‘ture had convened, and are ready to recelve any communications he ) may

thmk proper to make.”
) Ertract j‘rom the Journal.

C «Fop 'conc’m"rencé.”'
‘And he WLthdrew. . s ¢
B L T

~ On motion of Mr. Spruance,

Resolved, That the Senate concui- in the: above resolution, and that a’

(R

\

L. P COMEGYS ClerL.

~ committee of' two’ be appomted as’ a joint commxttee to walt upon the

Governor. . - .

VVhereupon, _
* Messrs. Spruance and’ Mau]l were appomted said committee.

Ordered, That the resolutlon of the House be returned, with the
pressxon of the.concurrence of Lhe Senate endorsed upon 1t

On motion,
The Senate adjournad until ten o clock, to-morrow mornmg~
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VVEDNESDAY 10 oclock A M. Janum‘J 6, 1841..

The Senate met pursuant to adjournment.

Mr. Maull 'introduced a petition- {from Elender McGee, praymg for a
divorce from her husband hdward McGee, which

. On his motion,
Was read and referred’ toa commlttee of two, WJth leave to report by
bill or otherwise. - .

Whereupon, > S ‘ ‘ ’
' Messrs. Maull and Spruance were appomted said committee.

o Mro Spmance on the part of the joint committee to wait upon the
‘Governor, reported that His Excellency would make a communication by
the Secretmy of State in five minutes. ‘
Charles Marim, Esq the Secretaxy of State, bemg admltted dehveled
-to the Senate a written communication from His Excellency, and apprised -
them that sundry accompanymfr documents had been laid befoxe ‘the
House. . :
- And he thhdrew.

On motion of Mr. Spruance, - :
The communication from the Governor was Jead as fol]ows, to wu___.

Fellow-Citizens of the Senate, :
and House of  Representativesi—

The circumstances under which you have assembled are such as can-
not fail to inspire the most .agreeable reflections. - During the past two
years, we have been permitted to witness the evidences.of a prosperity, in
the condmon of Delaware, which nothing has been sufficiently powerful
to check or retard. The labors of the husbandman have been rewarded
with adequate returns, and though the fluctuating condition of trade, of all
descriptions, has caused a leducuon of prices, still the agrlcultural interest

~may be regarded as on the advance, and the farmer, if not increasing in
iealth, as enjoying the blessings of security and contentment.  The same
favorable appearance is visible in the other departments of industry—for
thcugh, all'have suffered much from the shocks and convulsions which

have dxstulbed the monetary system and almost destroyed the currency of

the country, the persevering: zeal and exceeding 1ndust1y, to say nothing of
the sterling integrity, which have ever dlstmgmshed the citizens of "Dela-
ware, did not fail them in the adverse seasons to which:I have alluded.
It is a source of pleasing contemplation, also, that ‘whilst: many of our
sister states are deeply involved in debt, and some of them scarcely able,
from their resources, to'pay the interest “ontheir loans, our own state' is
free from the slightest pecuniary obllgatlon, and with a population of -but
seventy-five thousand, she can boast of a credit undoubted and an honor
untarnished, with a redundant tleasury and invested funds, to the amount
“of nearly six hundred thousand dollars. In'remembrance of these, with
other subjects of agreeable reflection, it becomes us to rende1 the most
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nntnful homage to Him, from whom proceed all our blessmgs, and to

hnmbly lmplono His gracious bnnedlctlon, upon ‘every eﬁort, to advance
the interests and promote the prosperity of our beloved state.
In casting our eyes beyond the conﬁned limits of our own ‘common-
wealth, itis: reh'eshmg to” behold, in various quarters, so many objects
calculated to excite the most. cheerlna emotions. - In spite of the rival
opinions and interests, which exist in different portions of.our wide spread
union, and which" have, in some instances, agitated the bitter waters of
dlscmd and contention, we have reason to believe that the love of country
- pervades all classes, and inspires, every where, a confidence in the effi-
ciency and perpetuity of our government. Whilst” we :have so much
cause, however; for thankfulness .and rejoicing, it is a source of sincere
regret that thore has existed, in scme directions, within the past few years
a dlapOSlthn to substitute popular will for public law.  That a: people, fa-
vored with the en]oyment of every puvxleao identified = ith.the POSSBSSIOn off
civil and religious liberty, should, at any time sa:d tnder any. circumstances,
_be disposed to throw aside, as springs of tuoral action, the religious'and
san(,tlfymfr principles on which the constitution and laws Of our country are
jounded; is sufficient to fill ti» huary of the patriot with dismay, and, well
nigh, to shake his confiduice in the permanency of our free institutions.
buch, however, i+ tie mournful state of things, which of late years, hds
been too rife in the highest and humblest classes of the community. Not-
withsianding our hoasted possession. of all the elemerits ‘of freedom and
security, we have been compelled to witness, in- various sections of the
country, the manifestations of a spirit, entirely destructive of all the ends
of political and ecivil association. Without inquiring” into“the' reasons
which have induced these disturbances; it is the ‘duty of every magistrate
to. denounce them as illegal. - A resort ‘to mob violence sets all law. and
order:at defiance,.and, on no account, should be tolerated or'sanctioned.
In this country paxtxculally, where the law is the great, efficient and only
safe representative of the people; no evil should be codsidered so great, no
.provoking circumstances so enormous, and-no legal remedy so tardy as
to render a resoit to the strong arm of popular violence essential or even
allowable. - If once admitted as-a rightful remedy, for any real or fancied

N

grievance, there will be no checl\mg its onward progress. The spirit of

anarchy will thereby be unloosed—and whilst it directs itself to one thing
to-day, it will bring its powers to bear on something else to-morrow, until
it eventually: supersedes all law, overturns all. order, overleaps the boun-
daries of all restramt destroys the social compact, and ruins the liberties
‘of the people.. "If tho laws are inadequate to our protection, it is the duty
“of the legislature to amend them;- at least, so far'as to prevent the scenes
to which I have alluded, and which I cannot too -earnestly denounce.

The subject of education, which should properly find a place in every
Executive message, will lose nothing of its consequénce by‘being repeat-
edly presented;to  the ' consideration of the General ‘Assembly. “Without
enlarging on the intrinsic excellence. of knowledge, and the momentous
importance of an extensive dissemination. of its blessings, I-will observe,
that the. mdxcatxonb of awakened interest on the subject of national educa-
 tion, which are app’xront in. almost every quarter of the umon, are in: a

¢
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high demec cheelmg, ‘and afford - the most conclu sive evidence that the

lmp01tance of the subject is properly felt and appreciated. - In several

- states besides our own, the gxound work and elements of a free-school

system already-exist; and it is to be hoped that'the'day is not far distant,
when every district of the country shall be furnished with all the essential

- appliances of public instruction. ~That our system has been the means of
effecting  the most incalculable ‘benefits, I believe its greatest enemy will
not presume to deny. “In'such of the districts as have been distinguished
for vigor and unanimity- in its-promotion, it has'answered the expec-
tation of its friends, grown into public favor, and ‘been rendered a.bless-
ing to the rising generation. : Each day’s observation strengthens me in
the convmtlon, thaf unaided as the legislature ‘were, by: the lxuhts of ex-
‘perience, at the time of its ebtabllbhment, it is as free from lmperfectlon as
any which could have been devised: and I am very certain; ‘that had it
been aided as it should have been, by the zealous co- -operation of those
who ought to have stood foremost in its behalf; it 'would at this moment be
regarded by all, as the ‘proudest boast of our state, and the brightest star
in its'diadem. * But it has shared the fate of evelythmﬁr else which is

“'valuable in society—it has been opposed and denounced; and at this mo-

. ment, there are many who would gladly see it razed from its foundation.
Of some Utopian scheme, all profess to be the advocates; but many, who
are apparently the loudest friends of a free-school .system, are decidedly
hostile to any other than one supported exclusively by the school fund,
without the aid of the people, and - devoted entirely to. the education of

_poor children. That such'a system is obnoxious to many and insuper-
able objections, I need not urge to'an intelligent Legislature:—for if it were

- ‘'practicable, from bringing together in any one district, a sufficient number
of such children to form a school large enough to command the services
of a teacher, the taint of pauperism, Which would mewhbly attach to it,

‘would be an invincible barrier to its success.’ “The natural ‘pride of those
who would be expected to furnish materials for the public ‘bounty, would
interpose-an obstruction, which a conviction of the blessings dispensed by it

‘would not be sufficient to remove; and the result would exhlblt its utter in- -
competency to the benevolent purpose it was intended to achieve. With-

- out noticing the other arguments which might be adduced, against such-a

system, I will remark, that, in my opinion, no plan can be devised:so well

suited to this country, as one supported partly by a-state fund and partly
by the aid of the people.. The privileges'of instruction should be'alike open
to-all; and every white child in the: community, let.his' condition be what
it may, should be permitted to partake of the same common benefit,: enjoy
the same advantages and aspire to the same distinction. The mental cul-

- -ture of the yonth, “like every other matter of public utility, should proper-
ly be the business of the state, and not a matter of individual concer nment;
and, in a free republic, it should be regarded as an internal 1mp10vcment
w1th0ut which all others are, comparatwely unimportant. .

I do not wish ‘it to be inferred, from the foregomg remarks, that T am
insensible to the defects in the plan of instruction at-present in'operation:

“for although as before remarked, I believe it to have been as free from ob-
jection, at the time of its adopnon as any other which “could have been
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. devised, I nevertheless believe that something remains. to be' done, ot on-

ly. for the improvement and efficiency ‘of i, but for the best of.the existing
systems. ' Without obtruding on your notice theivarious and minute pro-
visions, which might be suggested by way of amendment, I will advance’
but few particulars for your consideration. - The existing law provides an-

‘nually for a superintendent in each county. ' As.no compensation is. given
" to the supermtendents, it is difficult to secure-the services of any one dis-

posed-to give the requisite attention to ‘his duties.” The consequence is,
that the state has no official information, in regard to the progress of the
schools or the operation of the system: = As it s important that it should
be furnished, annually, with.a report, it has occurred to me that the office

* of superintendent, in each county, might properly: be abolished, and a ge-’

neral superintendent for the whole state created. " By -appointing-a-com-

petent individual, giving him a ' reasonable salary, and imposing.on him -
sach duties as. should naturally devolve on one, entrusted with the gene-
ral oversight of* the whole .machinery of public instruction, much good
would result to.the system—its movements be accelerated, and its advan-
tages more widely diffused. - As another means of improvement, I would
recommend that higher qualifications on the part of teachers be required;

and the business of examining and licensing, them be confined to the su-,

" peérintendent alone, or to a committee in each county, composed of persons

|

- of undoubted capacity. . It also would be a gratifying alteration, if some

means could be found to prevent the high degree of excitement which pre-

_vails in some of the districts, at the annual school elections. - The bicker-

ings and animosities. which are fostered at these elections, are greatly to
be lamented and deplored. It has occurred -to-me, that as much of ‘the
excitement:.grows out of the opposition of young men ‘who have neither
children nor education, and who are not permitted to go to school, thdt an
exemption of such persons, and of all whose assessment. does not exceed
three ‘hundred: dollars, from school taxation, would remedy the existing
evil.  Whether it would be advisable to repeal thepprovision authorizing a
vote, and insert one directing the levying a.tax. as.other taxes are lald I

. leave you to determine. "Atall events, I would recommend thatif the
. plesent feature is continued, it shall so far be changed as to make' the de-

cision of an election 'stand for a Jlonger period than one year. It'is foreign

' - from my intention, however, gentlemen, to recommend measures of doubt-

ful expediency, or Whth would hazard the continuance of the system: and
I submit these. suggethons to.your better- judgment, with a perfect confi-
dence that they will ;| 1ece1vc from you the con51derat10n whlch they de-
mand., !

In my maugulal address, 'md in my Iast b1enn1a1 commumcatlon, I of’-
fered some suggestions in relation to our existing laws for the punishment
of'crimes and misdemeanors. Allow me .again, gentlemen, to press this

" important matter upon your serious consxderatxon. Whatever veneration

and attachment the. ;people of this state may have ever manifested to its
laws and mstltutlons, it is perfectly. certain, that in: this respect at least,
their will is widely. different from the expression of it, through their former
representatives. , The law of public opinion has, unquestlonably become
paramount to that of the state—the criminal enactments -on: your statute
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book are, in the estimation of the people, a‘mere burr-bear, ‘anid:their most
solemn requlsmons, things to be set aside by strong: npumerical influence.
Scarcely a conviction is had for any offence, that appllcatlons for pardon
do not follow; and the executive'is harrassed by every variety of appeal
to his sympathies, and his'mind is tortured by every description of heart-
. rending representations. T'o a Governor, sincerely desirous of.doing in all
respects his duty, and especially, of takmfr “care that the laws be.faith-
fully executed,” this condition of things is fraught with.many and pecu-

Jiar embarrassments: “because,” as.was well. expressed by Governor Dud- -

]ey of North Carolina, on the same subject,. “it is idle to say that the pe-

 tition of many respectable persons should have no welght. : These em-:

barrassments it -has been my- fortune to‘experiencé in'their: fullest extent.
In my exercise of the power of pardon, I am:fully awaré of the censure to
which T -have been exposed, and the mistaken' clemency with which I have
been charged, not unhequemly, by the very.individuals who have invoked
the executive action.”’ It is very possible, that with a due portion of the
imperfection of']udrfment which is the commoni lot of humanity, I may have
leaned: too btxongly to thé side of mercy,:-and thereby prevented a salutary

operation of the laws—but if T have thus acted, I can assure you, that I’

. have,'in no manner, been governed: by any- other motive thian a conscien-
tious desire to do my duty-—and with this consolation, I feel-perfectly sa-
tisfied with resting my official conduct in this respect,.on the calm and dis-
passionate ju'dgme'nt of the community. It is honestly considered by some,
that if the pardoning power were entirely abolished;-and the convict inva-
riably compelled to suffer the sentence of the law, the certainty of punish-

- ment which would thereby be: induced, would tend much to render the
commission of crime less frequent, and consequently, exert a favorable in-
fluence on:society. - . Without. offering any opinion cn this sentiment, I will

respectfully remark, that I am 1hmourrhly convinced, that if our criminal’

code could. be.so f'ar modified as.to reliéve it from the taint of cruelty: and
" barbarism, and: render it more - consonant to:the views of the people, ap-
-plications for-the exercise of the pardomnrr power would: be infinitely less
frequent.. I have, on two occasions, recommended the establishment of .a
penitentiary, as the only efficient remedy’ for the evils which unquestiona-
bly exist in our penal'system.. ~Allow me, rentlcmen, in my: closing com-
munication, to earnéstly press this subject upon you.' "~ Without, at present

inquiring into the relative merits:of the different. ‘penitentiary. systems, I .

strongly urge that you determine, at the-present session to have one..- By
doing this you will answer. the ends of justicé and the.expectations of your
constltuents, whilst you will, at the same ume, remove a blemish {rom the
character of the state.. .

I called the attention of the Leglslature on a former occasion, to the ru-

inous conditicn of certain papers ini the office of the Secretary of ‘State,
consisting of pay .and subsistence rolls of the different troops attached. to

the old. Delaware line. = As they constitute the only existing evidence of

the service of the brave defenders of our country, during the stormy pe-
riod of our revolutionary struggle,.on which toiground any claim to the
national bounty, it is of vital consequence that they be put.into such form

+ ‘as will prevent them from total decay. ' I respectfully request; gentlemen,

2
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as an actiof sheer justice to the meutorlous md1v1dua1s intérested in their
-preservation, that the tlanscrlptlon of' these papers bo no longe1 postponed:
or neglected. ="~ ¥ ,

Whilst on this sub]ect, allow me to dlrect your attention to the condi-
tion of the public archives-generally. -+ A visit.to the, library, in:which the
legislative records, the congressional acts and: documents, the laws.of ;the

Jdifferent states; and other valuable books and:papers .are ‘deposited and
kept; will exhibit-a’powerful argument: for the appoiniment, of " a librarian,
-whose duty should be to ;arrange them in thelr proper 01der, and bestow
:all néedfulicare. for their preservation. -

- By the ninth' section of :the. sixtharticle of' the amendod constltutlon,
_vpower is given to'the Governor “to commission a judge ad litem, to decide
-any cause in .which there is.a legal exception to.the: chancellor, or.any
Judge.” " During my administration, I have had. to: discharge this daty:in
‘more than one mstance,——and though the ‘circumstance . could not have
been foreseen by :the framers of the constitution, I have experienced some
-difficulty, from:the unwillingness of legal géntlemen to, accept the ser- .
‘vice.” It certainly never was:contemplated -that-the :Governor would ex- .
perience any: difficulty in discharging this diity, ffomthe: presumption that
‘no’ memberof the legal professron would shrink from such an appointment.
Iam, however, ‘convinced from my own experience, :that some: suitable
provision in-this behalf, should be: made:bythe Legislature, to secure liti-.
gants from detriment, and the Governor from manifest inconvenience. - It
‘may hot be 1}mp10per for mé to add; that in:the course of the pasttwo
‘years, such appointments: have been accepled by Martin W. Bates, Robert
Frame and George B: Rodney; Esquires, who for prorptly responding to
‘the public  exigence.and faithfully dlschargmn‘ the'onerous :duties:of the
‘nust committed to them, respectlvely, deserve f'rom the stdte a. hberal com-
‘pensatlon :

- Arthelast session of the Leglslature, I was. pIeaeed to-announce the
’completlon of the standard: weights, which had been prepared for the State
‘of-Delaware, in pursuance of a- resolution of Congtess. The commission- |
ers of this'state, appomted by. the act 'of 1837, have so far discharged their
‘duty as to: cause duph(,ates to. be' prepared f'or the -several . counties, by
-which the commissioner for each county has: regulated all the weights,
-within the circuit of his authority: | ‘I suppose, from'the information I pos-
?sessed at the date of my last message,.that. the standard measures would
“have been received before now—bit I hate been disappointed.: A letter’
‘yecently: recelved from the: Treasmy Department,: however, informs: me
that the yurd 'measurées.have just been | completed, and : one deslgned for
. this state is ready for delivery—that the standard capacity.measures:have
‘been ‘manufactured and ‘ave; at.present,  undergoing the -operation of final
' -ad]ustment which. is repreeented to:be a very nice:and. tedious - work, re-
‘quiring the utmost care,: skill ‘and attention. : I amnot;:aware of the causes
“swhich have: operated: to-retard: their® completion, other than the immense
'magmtude of the work, which, iwith -another: great duty—the Coast Sur-
yey—is under the supermtendence of the’ same: able crentleman—Profesml
*F R. Hassler. ;& oo g '

The duty -enjoined -on me, by the resolutlon, dnectmg the purchase of ,

I3
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a sword for colonel Samuel B: Davis, passed:atthe last, sefssion’ I had the
honor ‘to discharge.” The ceremony of presentatlon tool place in the city:
hall, at Wllmmcton, in the presence of a humerous audience. The sword
was manufactured by Bailey. and Kitchen, of Phlladelphla, and. is not only.

an.exquisite specunen of their skill and good taste, but is a beautiful em-
blem of the state’s gl‘mtude. 1-will add, that the whole amount of appro-,

e puatton was exhausted in the purchase, as will appcal by the _papers on

file in the office of the Secretary of State. ;..
By an act passed at. the January session, 1835, provmlon is made for.
the instruction of. the mdwent blind of this state, in the Penn_sylvama In-

- stitution. - As a kindred, ,su,bject,; and-one equally ertitled to,your conside:,

ration, allow me to recommend: a like provision for:the indigent deaf. and
dumb., An mstltutlon for. their benefit has.long. been established in Phis,
]adelphta, and would, very likely, extend.to us a.privilege similar to that
granted by the lnstttutlon for,the .Blind. - 1t is believed that there are, in
thls state, several objects of such a chamty—two, to.my’ personal know-
ledge, reside within a few miles of the seat of, government. R,

‘I'lay before - “you a communication; from the Governor of New Jersey,‘
inclosing' a preamble and 1eso}1ut_1»ons, pqssed by. the Lem_slatureo[' that
state, on the subject of the exclusion from their seats, in the House. of Re-
presentatives.of the United States, of five, of the persons, duly commission-
ed -as 1ep1esentat1ves of the people of . New Jcrsey, in the twenty -sixth
Congress. . Ce

As these 1esoluttons concern a matter of momentous consequence, not-
only to a sister .state, but. to every other state in.the, conf‘ederacy, I sin-
cerely . reg rettcd that I.could not, at  the time of theu .reception, invite an
1mmedmte expression of opinion on the part of the: General Assembly.: It
is believed that the history of the country; contains no: precedent for this

‘case—that it is the first and only instance, in whlch a pont_llo‘n‘o,f' the peo-

ple’s representatives, in the popular branch of Congress, have undertaken
to prevent another portion, furnishing premsely the same evidences of their
election, from. taking their seats and participating in the prehmmary pro-
ceedlnws of the. house, previously to, the;settlement. of conflicting. claims ‘of
membershlp Should this decision hereafter be regarded-by Congress as’
a precedent for. its.future- action’ in_ similar cases, the. most mlschlevous
consequences must follow; f'or it is ev1dent, thdt it is-an; absolute subsmu-
tion. of power- for right, and can invoke for its: sanction no, other, prlnctple
than physical vtolence I respectf'ully request, gentlemen, that a proper
regard for the insulted feelings of a sister staté, to say nothing of the dan-
gerous,. precedent. sought to be . established, .will :induce you even at this

late period;.to:set. the. seal of your: condemnatlon on an action, for whlch

there never existed'a more imperative requirement. - ’
I have received, from the Governor of Virginia, a. prmted commumca,-
tion, together. wtth sundry resolutions:of’ the Lemslatme of that state; on

. the sub ect of the refusal of the governor of New York to surrender cer-

tain fugmves from justice, on the demand of the Governor of that. common-
wealth. - The ioffence ‘with which : these fugitives stood ‘charged: and for

“which they were demanded was steahng a negro, within the Jurxsdlctlon

of Virginia, the propmtv of a cttwen of that commonweﬂlth and taking
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him :'th’eref'ri)n’i,’vinto the State of New York: ' The reasonsassigned by
theé Governor of New York for refusing to surrender them, are detailed in
the documents on the subject, which accompany this message.:  They in

© Substance amotint to this—that as slavery is not now recognized by the.

laws of New Yorl\, the qtcalma a slave is not legally a crime. ‘Thus, re-
solvibg the controversy into a qutﬂnon whether slavery is a legal institu-
tion, he assumes thé negative, and thereon, glounds his refusal to accede'
to the requisition of Vuglma S

Though the nuinber of “slaves has so far diminished in Delawale, that
the habits and feelings of the people have, in some measure, become
assimilated to those of our northern brethren, still, slavery has al-
ways: existed here and is yet recognized by our laws. In regard to the
abstract question, whether it is or is not a moral or: political evxl it is use-"

p less for 'us'now:to inquire. It is enough for us to know, that it has exist-
ed in this country from-the foundation "of the government, and that gene-.

ral consent has sanctioned its legality. The compact between the several
states, based as it'was on, mutual: concession for ‘the good of the whole
Union, vouchsafed to each the guardlanshlp of its own rights and interests,
and' combiried a supulauon that the -domestic institutions “of one should not

“be interfered with by the others. ~In this view, I think it properly becomes

you; as' the representatives of‘a state'in’ which slaves are regarded as per-
sonal property, not' only iin' justice toyour  constituents, but as-an act of
comity to Virginia, to inquire whether it is not the duty of the Governor
of afree state, not only torefrain from an.actual disturbance of the exist- .
ing relation between the master and the slave, but alsoto protect it, by the
sanction ‘of his authorxty, from the unlawful mtenuptlon of any of the in.
habitants of his own'state. At all events, I consider it'a matter of impor-
tant inquiry, whether the constitution of the United States is not violated
by a refusal‘on the part of anexecutive of ‘one state, to surrender-a fugi-
tive from the justice of another, because the crime for which he is deman- :
ded, is not 1ecogmz,ed as’ such by the laws of the state in' whlch he has
taken refuge.

-1 regret Trost slncelely, the controversy which exists between New York'
and Vuglnla. ‘Situated ‘as we aré, in the same position:to the north and

) south and partlc}patmg measurably in the views and sentiments of each,
‘our re]allon to both of these states, whilst it enables us to appreciate the

matives which have induced this unhappy conflict of opinion, inspires an -
ankious desire that it may speedily be reconciled, consistently with the.i in-

terest and honor of these two great and patriotic commonwealths.

T communicate:herewith, a letter from the governor of New York, ac- -
companymfr the ‘copy of “An act relating to f'utrltlves from justice” which
he is desirous may be passed into a law - by the several stales and ternto-
ries of the United States. "' "

* Respecting the subject of demandmg fugitives from justice, I wﬂl sug-
gest that some embarrassment ‘has resulted, from the fact; that' consider-
able ‘expense is' necessarlly incurred, in ‘the payment of the prison charges
of the: fuumve, in" 'the ‘state in which he may be apprehended and in
bringing hlm therefrom- irito the State’ of Delaware. “It most generally
happens, that those persons who are willing to, become agents-of the exe-
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cutlve authonty, have not the means at hand of defraying all the costs
which accumulate, in discharging the duty enjoined by the executive ap-
pomtment. In'a recent case, thls fact had well nigh prevented the ends
of justice from being answered. I submit to' you, gemlemen whether it
would not be prudent to appropriate'a fund to be used by the Governor in '
such cases. *Connected with this'subject, I will remark, that Peter Adams,
David M. Smith and David H. Stayton have each been employed by me

'since the last session, as agents to bring fugitives into the state. They

will, of course, each present a claim for compensation for the services

rendered, which, in view of the disagreeable duty enjoined, and the ex- = -

penses actually incurred by them, will, I trust, be liberal.

Permit me to call your attention to the documents accompdnymo this
message, containing the proceedings of various meetings of citizens of the
District of Columbia, remonstrating against the legislation of Congress, at
its last session, in relation to the banking institutions of that District.
Amongst the prominent features of the policy “ofthe presentadministration of
the General Government and its immediate predecessor, there is none which
has been more productive of wide-spread mischief, or which should bé held
in more enduring remembrance, by the American people, than the unrelent-
ting war which has been. waged, for the last seven years,against the banks,
the currency and the credit system of the country. I have no hesitation in’
expressing my belief; that to this destructive policy, as a primary cause,
may be referred all the disorders in the currency, including the bank sus-

" pensions, which have afflicted the land within that perlod The General

Government, diverging from the orbit prescribed to it by the federal ‘¢on-
stitution, invaded the limits of the states, and assailed their institutions

- with all the power and influence it could bring to bear.upon them.” No

longer the beneficierit sun or centre of -our system, diffusing light and
genial warmth all around, it presented the aspect of a baleful comet, dart-
ing from its sphue, and spreadmc consternation and dismay wherever its
influence was felt. Fortunately, theré was still power enough left with the
states, to prescribe some limits to its'gigantic encroachments, and to say—
thus far shalt thou go and no:further. They were enabled, to some ex-..

_tent, to protect thelr institutions and ’citizens from the" iull fuiry of the

storm. Not so, however, with the inhabitants of the District of Columbia.
By the federal constitution, Congress has the exclusive power of legislation
in the District; which thus presénts the anomaly in our free system, of a
portion of our people being set apart from_ their fellow-citizens, to be go-
verned by a legislative body, in which they are not represented, and con-
sequently, by laws, in the enact ment of which, they have neither voice
nor agency.  Such a position, it might have been supposed ould forcibly
appeal to every generous and republican feeling, for an equitable and
liberal course of legislation, towards those who were thus confidently en-

trusted to the exclusive legislation of Congress. No ‘such feeling, how- k

ever, was permitted to interpose in favor of the District of Columbia.
The devoted district /' was selected by the party in power, as a theatre
upon 'which' they mlﬂht display their taste for experiments and carry out

their destructive schemes’ with impunity.’  A“course of Ieglslatlon was

adopted, m re‘at‘on to the banks, which has compelled them, in effect, to .



_ 4 3

close their doors, to withdraw: their. eirculation -and to. suspend::all . their,
operations. The disastrous effects; . ploduced by, such .a condition: of
things, - upon the' business and.. prosperity. of any. commumfv, “will be.
1ead11y understood by all who are acquainted, with the sub]ect Oppres- o
sion mever. wears so odiotis ‘and revolting a form, as when it is thus: ex.
ercised, upon those who..are. mcapablc of' :resistance or, self- defence.: It
was the very principle involved in.,this: case—that is, oppressive legisla-
tion; exercised.. by an nresponsﬂ)le body——which roused our. fathels, in.
1776, to resist and throw. off the yoke of, Great Britain.. The people of’

. the district, h'1v1nrr no other. lcmedy or. resource, hava apphed to public,

- opinion and to the sympathy  of - their fellow: citizens.of + the several.

states:. and that appcal 1 trust, will receive, from .you a cordial .and ge-’
nerous “response.. . In  this,.connection, I cannot forbear,-cong 1atu1atm0'
you on the recent. domonstrauonb of, .public “opinion, which," whﬂst thcy ~
confirm. more- und amore, -our. faith: in; the redeeming energies of :our:
1epubncan institutions, . 1elcasc .our. country. from. the reign . of 1cck1ess"
usurpation. and destructive experiment, and . restore. our :government-
again to the old; and. safe path, in which it commenced its prosperous:
career, undel the wise, and. ‘paternal guidance,, of Washington and his

-1Hustr10us co- p'xtuots—thc ﬁamers of our, happy and. glorlous COl’lStI-

tumon e \
I‘he occasmu is. smtable, enﬂemen, f(n 1ecommend1nfr to you ‘the

-,passace of  resolutions jin . fd.VOI’ of & National :Bank. In respect to the

constitutional power . of Conﬂless to charter such an msmutlon I trust.

" there can:be no doubt whatevel 1. The Venerated names of Washmrrton

who. approved the first, and of Madison who- approved the second act ofin.

corporation, to say, nothing of,. the. many: other. and: high “authorities that,
have: united. in‘.one expression; as to its, constltutlonahty, should; in my:
humble opinion, put this matter forever, at vest. Besmles, the l\nowledﬂe‘

. which has been purchased . by long and painiful. expenence, .of the utter:
‘ madequacy of state banks to.the various and multiform exigencies of . the:

country and the whole busmess commumty, estabhahes, beyond all, con-‘
troversy, the absolute necessity for such an institution. I“hope- that you,:

gentlemen, will so far respond. to . the . 1eqmsmon° of your country and. '

vour constltuents, as to: furnish our replescntatlon in Congress with a, de- .

c1ded .expression.of. your. views, in this 1natter, andalso, your unquahﬁed s

chsapprobatmn of the act, passed at the last scssmn,——hmlhmly known
as the sub- tleasuly law:: .

- Your attention is 1equestcd to the documents now commumca’ted re-.
Iatmcr to, the. claims of American citizens for spoha ons,. commltted on, -

our commerce by. France, prior to .the, year 1800, in which a number of .

" the cmzens of this state.are mtelested This cldlm is pleferled avamst

the United States; on the well Lnown constltutlonal pr1n01ple,—ethat pri=
vate ploperty shall not be taken for public: use,. without making just com-
pensation. The limits of this .communication: will not; penmt me to de-
tail to you all the facts,- which. enter into the hlqtmy of this . long pro-
tr'lcted clalm . They. are, -however,. fully set forth.:in .the. papers; laid.
before you., I may state bueﬂy, thdt by the.’ treaty between the Unlted
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* ‘released France: from all clalm of/ mdemmty to ' our citizens, for: enor-

‘mous ‘spoliations, committed on. their .commerce, by France prior to that

time, in consideration of a release, on the part of France, of her claim of

.indemaity, for - the non- pelfurmance of ceértain- stxpulatlons, contained in

‘theitreaty. between the two countries of 1778, which stlpulatlons were ad-

" mitted by our government to be of binding obligation: on it. -, Our govern-
mient: thus purchased: a. release from an onerous txeaty obligation, with the

, property’ of their fellow-citizens, and-therefore - became: hable, upon every

. just principlé, to.them, for the amount of the . claims; thus bartered away
“This claim has been standing for:forty. years; has been: eldborately in-
-vestigated in both .houses of Congress, and. its : validity -and- justice have

been repeatedly recognized- by committees.in. each house. . /In"view:of all

.the circumstances; I 1e0a1d this claim as‘.one: entltled to your favomble
_.consideration,.and- to ‘that of Congress.ii.: = i,

i Irrespectfully suggest: the pmpuety of some’ su1’cable actlon, 1espectm0' .
the fourth instalment of this state’s share of the surplus revenue, in ‘the
United States. Treasury.. ~Notiithstanding the; provisions. of the:distri-
bution law, this instalment has never ‘been received.” Without, at present,

inquiring into the reasons. which . have: prevented its payment,:T think:it

becomes-your: duty to: mmst on the fulﬁlmﬂnt of the natlonal pledge in thx.,
behalf. il Cre e T

«In reference to. this sub]ect I expressed a hope, on:a former occas1on, 4
that the revenue would not be so far 1educed as to prevent an annual dis-
tribution to the several states.: In.irviting ' your. attention:to. the résolu-
tions-of Connecticut, for the. protection of domestic manufactures, and of
Maine, Connecticut, New: York:-and Kentucky, in favor’ of an’ equitable
distribution of the proceeds of the sale of public lands, allow.,me to repeat
this sentiment, and to recommend: the passage of resolutions' on both these
important subjects:’i. It:is sincerely. to be regretted,-that the’wise and: be-

- neficient measure of dividing-the proceeds ot the publlc lands among all

the states, so. loudly called for by so: many motives. of justice-and pollcy,
should have been so long delayed. Provision for its accomplishment was
made in ‘the. bill, whichwas: reported on' thé. subject;. and: which -after .
having received the approval ‘of large majorities of both-houses of ‘Con-
gress in 1833, was defeated by.a - most ‘unprecedented :and despotic exer-
cise: of execu‘tive -power. .. We are encouraged.to hopeinow; however, that
this desirable measure will ‘be- no longer: postpcned. -The recent:mani-
{éstations-of . popular feeling which: have been everywhere exhibited, afford
us évery reason to believe ‘that the wishes' of the. ;people ‘will* speedlly be
gratified by the passage of alaw, which sound expediency iand pubhc
sentiment have for.a.long period imperatively demanded. . .

-1 communicate: resolutions of. the legislature :of ‘Vermont, in- favor of
such an amendment. of: the Constitution: of: ‘the:United Stdles, as ‘will re:

strict the eligibility of the President to a single term. -The-arguments in

favorof such ian-amendment are so obvious; and have so frequently been
repeated, that I consider it unnecessary to ‘do more than’call. your-atten:
tion to the subject—not- doubting. that ' your views wxll harmomze thh
those of the General Assembly of Vermont:- ' .

I lay before'you two letters from Dr. James Couper—-——the port physxcmn

!
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of New Castle—one addressed to me and the other to the’ Secretary- of

State on the subject of ‘the health laws of Delaware. They embrace
“matters of the utmost importance; and without noticing them in detail, I
‘request that they be taken and considered as a part of this communication, - -
-and the views contained in them be so far-carried out, as to mduce all
needful amendments in the laws to which they relate. " R

- For obvious reasons, I recommend the repeal of the act passed at the

; last session, entitled “‘An additional supplement to-the act entitled, ‘An act
providing for the punishment of erimes and misdemeanbors.

’77 L
Accompanying my last  biennial message, :I communicated sundry

resolutions of the Legislatures of other states, in favor of extending the
franking privilege to: the Governors and Secretaries of the different states.

‘The propriety of such'a measure is, to me, so:apparent, that I cannot

forbear presenting it to your particular notice, and requesting that you

‘will follow the example which has bcon fulmshed by other Leglblatures in
regard o it.

. The suggestions which- 1 have heretofore lnd the honor to °ubm1t rela-
tive to a further provision for the suffering poor,-and also for the abohsh-
ment of imprisonment for debt, are again presented to your serious con-
sideration. - In both subjects : I fecl a deep and abiding interest: and I
respectfully trust that the pulsatlons of my own heart in relation to them,

. may meet a:congenial responso in the bosom of every member of the :

General: Aassembly

‘I have received: and now lay before you, a certlﬁed copy of the pro-
ceedings of a meeting of the stockholders of the Wilmington Bridge Com-
pany, held in Apnl 1839 in which  they" agree to accept ‘the supplement
to their act of. 1ncorpo1at10n, passed at the Iast session.

T'also communicate a statement {from the directors of ‘the Umon Bank .
of Delaware, which they transmltted to me, in comphance with the fifth
Section of their'charter. -

I.also lay before you, in comphance with the rcquest contained in them,

.sundry resolutions of State Legislatures on various subjects; and also va-
srious other-documents, which l have received since the last session.

I ‘have received from the Umtcd States’ arsenal, at Frankford, Penn-
sylvama, this state’s quota of ‘arms’for the’ years 1839 and ’40, amount-
ing, in the whole, to 280 muskets and their appendages, which have been
dep051ted in the arsenal at this place. | The quota, due the state for the
year:1841, I am ‘informed, will ‘be about 90 muskcts. I have ‘given di-
rections for their delivery, in kind. ,

-1 have also received the usual quantity of conrrresswnal acts and docu-
ments, and laws of the different  states, t OUether ‘with a variety of other

“books and papers, which I have caused to be placed in the public library

for the use of  the different departments—-a schedule of whlch accompa-
nies this message.
The. explratlon of my oﬁiclal term -is ‘near at hand, and I experlence,

-most sensibly, the emotions which usually accompany the dissolution of

such a relation; but I am'gratified in leaving the government in the hands

" a successor, so well qualiﬁed‘ for the exalted post to which he has ‘been

called; and I sincerely hope that his administration may fulfil the expec-

'
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tations which are: natmally excited by the mtellectual and .moral worth
_of his'character.
In closing this, my-last biennial communication, I cannot forbear to're-
mark, that, durmg my exercise of the supreme executive powers of the
AState, I have been governed by a deep sense of the responsibility of my

station, and have endeavored to discharge its functions in such -manner

as to promote the happiness. of my constituents and the prosperity of the

State. That my administration has been faultless, I too well know my

own fallibility to believe; but as it has, certainly, not been" distinguished

by intentional errors, I leave it, with the consoling. reflection that for.

every official action, I enjoy the testlmony of an approving conscience.
: C.P. COMb.GYS
Dover, January 5, 1841.

~ On motion of Mr. Spruance,

Ordered, That the Clerk have one hundred copies prmted for the use
of the Senate '

" On his motion also,
The following resolution was read and adopted to witi—

Resolved by the Senate and -House of Representatives of the State
of Delaware in General Assembly met, That the Legislature of this
State will on Tuesday, the twelfth day of January (instant,) at 8 o’clock,

P. M., in' joint meeting in the Hall of the House of Representatlves, .

hold an election by ballot, for the purpose of choosing a Senator from this
State in the Senate of the United States, for the term of six years from
the third day of March, one thousand eight hundred and thirty-nine; and
for choosing a Senator from this State in the-Senate of the United States,
for the term of six years from the third day of March next.

* Ordered to the House for concurrence.

On motion of Mr. Maull, -
The Senate then ad_]ourned until 3 o clock this afternoon,

— <

" “Fodem Die, 8 o’clock P. M.

The Senate met pursuant to adjournment

. Mr. Comegys, Clerk of the House of Representatlves being admltted
"informed the Senate that the House had concurred in the resolution for a

joint meeting of both Houses, in the hall of the House of Representatives, -
on Tuesday the 12th instant, for the purpose for the purpose of electing -

Senators in the United States Senate.
And he w1thdrew .

@
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Mr. Comeorys, Clerk of the House bemrr again admitted, presemed to
the Senate for concurrence,.the following 1esolut10ns, to W1t
“HOUSE OF REPR[‘SENTATIVES
, January 6, 1841.

Resolved, That a commlttee of three on the part of the House of Re-
presentatives, and two on the part of the Senate be appointed, whose duty
it 'shall be to wait on His Excellency, the Governor, and respectfully in-

s vite him to take a seat on the floor of the Senate chamber and of the Re-

presentative hall at pleasure, during the present session; -and also'to wait

on His Honor, the Secretary of State, and the members of the judiciary
of this State who may be present during the session, and extend to them ~
a 51m11a1 invitation.”

~ Eaxtract from the Journal.
- J.P. COMEGYS, Clerk.

For concurrence.”
And he withdrew..

On motion of Mr. Spruance,
The resolution was concurred in.

‘Whereupon,

. Mess1s Stansbury Jacobs and du Pont, were appomted said committee.

Mr. Tharp then moved, :
That a committee be appointed to examine into the quahﬁcatlons of the
members elect of the Senate

Whlch motlon ' » . Was adopted.
Messrs. Tharp and Sp1 uance were appointed sald comrmttee

On motion of Mr. Maull,
A committee of three was appomted to report rules for the govelnment
of the Senate during the present session.
Messrs. Maull, T. Jacobs and Tharp, were the said committee.

Mr. Spruance introduced the f'ollowmg resolutlon, which

On his motion, : .
Was read and adopted as follows, to witi—

Resolved, That the Clerk of the Senate be and he is hereby directed

" to-furnish each member of the Senate with two dailey or semi- weekly pa-

pers during the present session.

» "Mz, Comegys, Clerk of the House being admitted, informed the Senate )
that the House had passed '

A bill entitled “An act directing the time, place and manner of holdmg

elections for Senators {rom this State in the Senate of the Umted Statee,” :

and asked the concurrence of the Senate in the same.
And he \v1thdrew
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On motion ‘of Mr. Spruance, '
The bill was read. B

“The Speaker then stated that he had 1ece1ved a commum(,'mqn {from
the ‘Auditor of Accounts, which -

On motion of Mr. du Pont,
" Was read as follows, to wit:—

AUDITOR’S OFFICE,
Dover, January 6, 1841.

I have the’ honor of 1nf01m1ng the Senate that I have this day presented
to the House of Representatives, my repoxt of the finances of the State
of Delaware for the year 1840.

‘ J. L. HARPER,

Auditor qf Accounts.

The Speaker will please lay the above communication before the
Senate. ~
. Very respectfully,
. Your ob’t servant,

[ ' J. L. HARPER, A A
Hon. CHARLES POLK, :
Speaker of the Senate.

Mr. Comegys, Clerk of the House of Representatives being admitted,
informed the Senate that the House had passed and requested the con-
currence of the Senate in certain joint resolutions.

~And he withdrew.

On motion of Mr. Spruance,
"The said resolutions were read as follow, to wit:—

«HOUSE OF REP.RESENTATIVES,’ "
January 6, 1841.

‘ Resolved by y the Senate and House of Representatives of the State

of Delaware in General Assembly met, That the members of.the Senate
and the members of the House of Replesentatlves assemble in the Hall of
the House of Representatives, at eleven o’clock A. M. on Monday. next
the eleventh (instant) to be present at the opening and publishing, accord-
ing to. the Constitution of this State, of the returns of the elections holden
in the several counties of this State on.the second. Tuesday of November
last for Governor; and that two tellers be appointed, to wit:—one.on the
part of the Senate and one on the. part of the House of Representatives,
to make a list of the votes as the same shall be pubhshed from said
returns.

Resolved, That upon opening and pubhshmg the returns of the sald

elections by the Speaker of the Senate, in the presence of both Houses oft

" the Legislature, assembled as aforesaid, two certificates shall be made ac-
. cording to the following form, viz:—

’
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“DELAWARE SS.

Be it lknown, That the General Assembly having met at Dover,
Charles Polk, Speaker of the Senate, on the eleventh day of January in
the year of our Lord one thousand eight hundred and forty-one, did open
and publish in the presence of the members of the Senate and of the
members of the House of Representatwes, according to the constitution
of the said State, the returns of the elections holden in the sevaral coun-

ties of the said State on the'second Tuesday of November for Governor,

and by said returns it is manifest that ‘ was on the said
second Tuesday in November last, duly chosen Governor of the State of

Delaware according to the constitution and laws of the said State, to hold

his office during four years {rom _the third Tuesday in January (instant)

agreeably to’ said constitution,” and that the said certificates be signed by
‘the Speaker of the Senate and by the Speaker of the House of Repre-

sentatives, and that one of the said certificates be deposited by the Speaker
of the Senate in the office for recording of deeds in and for Kent county,
and there be recorded by the Recorder of Deeds for said county; and that
the other of said certificates shall be transmitted by the Speaker of the

- ‘Senate to the Governor elect,with information that the .members of the

\

- Senate and the members of the House of Representatives will attend him

on Tuesday the nineteenth day of January (instant,) while- he shall take
the oaths of office: requlred by the Constxtutlon of the United States and
of this State. - .

)
Extract from the Journal

o L P COMEGYS Clerk

For concurrence.”

On motion of Mr. Spruance,
"The above resolunon was concurred in.

J

On motion
The Senate ad_;ourncd txh 100 clock to-morrow morning.

—e>») PP <<

'

THURSDAY 10 oclock A. M., January 7, 1841

The Senate met pursuant to adjournmerxt

Mr. Comegys, Clerk of the House of Representatxves being admltted
informed the Senate that the House had passed the following resolution
and laid xt before the Senate for concurrence, whloh

On motion of Mr. Spruance,
~ Was read and adopted as follows, to wit:—

1
1
{



-1

“HOUSE OF REPRESEN TATIVES
YA , January 7, 1841.

- Resolved by the Senate and House of Representatwes of the State
" of Délaware'in General Assembly met, That a committee to consist of
three members on the part-of the House of Representatives and two on
“the-part of ‘the Senate, be appointed to examine the accounts of the State - .
“Treasurer, count the cash on hand, and. make report to the . General ’
Assembly.”

Eaxtract from the Journal.

J.P. COMEGYS, czerk.?

For concurrence.’

Messrs. Spruance and du Pont were appomted the commlttee on the ’
part of the Senate.

The resolution was returnéd to the House w1th the concurrence of the
Senate endorsed upon it. . RERINER

Mr. du Pont asked,’ and | : S -

Oi motion of Mr. Spruance, ' '
Obtained leave to introduce a bill entitled “An act to amend the -sup-

plement passed , January 25, 1830, to ‘An" act for the establishment of = -

free schools,”” and

- On.motion of said gentleman,
The said bill was read. :

On motion of M. Spruance, - ‘ : .
The bill entitled “An act directing the time, place and manner of hold-
ing elections for Senators from: this State in the Senate of the Umted
States,” was taken up and read a second time.

Mr. Maull, on the part of the committee to report rules for the govern. o
" ment of the Senate during the present session, reported the same as were
adopted at the last sessmn, whlch, )

On his motion, Co
Were read and unammously adopted -as follow, 0 Witi——

Rules for the government of the SPnate duri ing the present session.

1 Every member shall be in his. place at the tlme to whlch the Senate ‘
stands- adJourned ‘

s

1L Every day, before the Senate proceeds to other busmess, the Jour-- ‘
nal of the preceding day shall be read over, and ‘may be corrected by a
majority of the Senate.

. {II. No member shall be allowed to speak upon any sub_]ect more than
: three times, except in explanatlon, w1th0ut leave obtained from the Speaker.

IV. No member shall be allowed to 1nterrupt another while speaking,
~ unless on points of order, and ‘then only, by application through the
Speakér, and no member shall be refened to, by’ name, in debate.



V No meimber shall absent himself from the Senate during the sess1on
without first obtaining leave.

" VI. The Speaker himself, or at the request of any membcr, may call =
to order.

VIL Questlons of order shall be dete1 rmned by the Speaker, ﬁom
whose decision an appeal may be had to- the Senate, at the request of any
member. ‘ !

VIII.- No debate shall take place on a question of' order; unless an ap-
- peal be taken from the decision of the Spealker.

/

~ IX. Every committee shall report within four days (Sundays excepted, )
from the time of their appointment, or/furnish sufficient reasons why re-
port has not been made.

X. All motions and resolutions, except for. the rcadmg of bills, the :
dallv adjournment of, the Senate, or any motion to refer any subject, or
to postpone the same, shall, if required by the Speaker or any member,
be reduced to writing by the mover, and if seconded, shall be reported '
by the Speaker to the Senate, before any debate or'decision thereon; and
-a motion or resolution may be withdrawn by the mover, unless obJected
to by some member, before a decision thereon. : ‘

XI. Every motion on which a vote is taken, shall be entered on the
Journal; and except in cases of motions of ad_]ournment the name like-
wise of ‘the person moving the same.

"XII. The unfinished business in which the Senate was engaged at the-
time of their last adjournment, ‘'shall have p1ef'erence m the order of the
day.

' XIII. Petitions, memorials .and oth01 papers addressed to the Senate,
shall be presented by the Speaker or a member, who shall verbally and
brleﬂy state the contents thereof. .

XIV. When a question has been decided in the negative or aﬁilmanve,
any member who voted in the maJorlty, may move for a reconsideration -
thereof.

XV. Every bill shall “be introduced . by mot1on for leave, by order of
- the Senate, or by a repmt of a committee. /

XVIL Every bill shall receive three several readmrrs in the Senate,
previous to its passing; and no bill shall be read twice in the same day
‘without special order of:the Senate.

XVIL. All bills ordered to be enmossed shall bc certified by the Clelk
noting the day of passan‘ at the foot thelco['

XVIIL. The Speaker of the Senate shall appomt all committees; unless
the Senate shall otherwise direct.

XIX.. All messarres from the Senate to the IIouse of Repmscntatlves,
shall be eonveyed by the Clerk.
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XX. All bills and resolutions which the standing rules of the Senate
tequire to be three several times read, may be amended at the second
reading; after which, every bill or resolutlon with its amendments (if
there be any such made,) shall be fairly transcribed by the Clerk in a
legible hand, before the final vote or question is required on any such bill or
1esolutlon and no such bill or resolution shall be so altered or amended upon
its last readmg as to change mateually, its obJect or nature.

'On motion of Mr. du Pont, - N
- The Senate then adjourned until 8 o’clock this afternoon.

—e>») PP O (<<~ -

Eodem Dze, 3 0 clock P M

The Senate mct pursuant to adpurnment

On motion of Mr. Maull,

Ordered, That the Clelk have prmted for the use of the Senate and .
House of Representatives, 100 copies of the bill entitled “Anact to amend
the supplement passed January 25, 1830, to the Act for the establish-
ment of free schools.” ‘ ,

On his motion also,

. Resolved, . That a committee of two be appomted to report the unfinish- -
ed business of the last session now on the files of the Senate )

Whereupon, . - A .
Me551s T. Jacobs and Boys, were appomted that committee. - S

- On motion, :
The Senate adjourned untll 10 o clock to-morrow mormnnr

v
) —o)})ﬁﬁﬁ«(« ‘

FRIDAY, 100 clock A. M., JanuarJ 8, 1841

 The Senate convened pursuant ‘to ad_]ournment. :

Mzr. Spruance moved, . ‘

That the bill entitled “An act directing the time, place and manner of
holding elections for Senators from this State in the Senate of the Umted
States,” be taken up and read a third time by paragraphs .

. Which motion was _ R R ijst.

Mr. Maull then moved, L )

That the bill be mdeﬁmtely postponed.h

Pending which motlon .
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Mr. Tharp moved,
- That the further consuieratxon of the bill be postponed untll Wednesday

' the 13th Januvary (mstant)

Which motion L Prevailed.
On motion of Mr. Boys,
The Senate adjourned until 3 o “clock this afternoon

\

.

Eodcm Dze, 8 o’clock, P. M. -

The Senate met pursuant to ‘adjournment. ‘ T,

Mr. T. Jacops on the part of the committee on unfinished business, re.’

ported a bill entitled “An act to prevent gambling,” as having | been found
on the files of the last session.

Which bill, as amended and passed by the House of Representatwes at
the last session of the General Assembly,

On motion of . Mr. Spruance
‘Was read

" On mection ' '
"The Senate ad_]oumed until Monday morning at 10 o clock

~>)9@B—

MONDAY 10 o’clock, A. M., January 11, 1841.

The Senate met pursuant to adjournment.

Mr. Spruance moved,

That a teller be appomted on the part of the Senate to make a list of

the votes for Governor, as the same shall be published from the returns of
the several counties of this State by the Speaker of the Senate in joint
meeting of the two Houses for said purpose.
Which motion
‘Whereupon, ’
" “Mr. Spruance was appointed teller on the part of the Senate.

i

Prevuiled.

Ordered, That the Clerk proceed to ‘the House and give information of -

the same.
Mr. Comegys, Clerk of the House being admitted, informed 'the Senate

- that-the House would be ready in five minutes to receive the Senate in the

\
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the House, and that Mr. ‘Chambérlain had been appointed teller on the
part of the House to count the votes for Governor. :

At the expiration of which time, the members of the Senate preceded.
by ‘their Speaker and attended by their Clerk, proceeded to’the Hall

of the House of Representatives and took the ‘seats prepared for their
reception. "
The two Houses being thus convened,

‘

On motion of Mr. Frazer, '
The joint resolution for convening the two Houses was then read

| ‘The Speaker of the Senate thereupon opened and ‘published the official -
returns of the elections holden in the several counties of this State, from
* which it appeared that on the second Tuesday in November, in the year of

our Lord one thomand eight hundred and fortv, there were given

For William B. Cooper ' ,
. In New Castle county © - 2320 votes.
- Kent ¢« . 1563 votes.
. Sussex . 1967 votes. -

: R Total. 5850 votes.
- For Warren Jefferson s » . .
In New Castle county 2204 votes,
Kent s 1144 votes.
Sussex oo« 1676 votes.
Total.. 5024 votes.
For Howard Oole ,
In New Castle county 1. yote.
~ Giving to Wllham B. Cooper a maJorlty of ¢ ©.825 votes. -

William B. Cooper hav1n0' the hlghest number of votgs, was declared
by the Speaker of the Senate, to have been duly elected Governor of ‘the
State of Delaware, on the  second Tuesday in November last, for the
constitutional term  of four years from the third Tuesday of January
(instant.)

The Speakers of the Senate and of the House of Representatlves then
signed two certificates of the election of Governor ‘

Y
.

On. motion of - Mr. Spruance,

~ The joint proceedmgs of both Houses were then read and compared

On motion of Mr. Huﬂington,
The two Houses then separated, and the members of the Senate re
turned to their chamber. |

Mr. Maull, on the part of the. committee to whom was referred the pe-
tition of Elender McGee, reported a bill which, :

\

On his motion, . o .
Was read. ; ’ R S

i
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; On motion, : :
' The Senate ndjoumed until 3 o clock thxs af'ternoon.

i

L e e

. Eodem Die, 3 o'clock, P. M.
- The Senate convened pursunnt to adjourhment. L

On motion of Mr. di Pont, * _
The following resolution was read and adopted, to wite— "7 -
Resolved by the Senate and House of Representdatives of the State qf
Delaware in General Assembly met, That the following persons be, and
they are hereby appointed Directors of the Farmers’ Bank of*the State of
Delaware, on the part of the -State, agreeably to the act of the General
Assembly, in such case made and provided. .

For the. p1mc1pal Bank at Dover——Hunn Jenkms,James S Buckmaster
and George M. Manlove.

For the branch at lemmorton—John Evans Young, Elisha Huxley and,"

‘George Craig. -
For the branch at New Castle—-Thomas Stockton, Gemge Platt and
. Geo: B, Rodney.

For the branch at Gcorgctown——Wllham D. Waples, Lewxs West and

Henry Little. ’ -
Ordered to the House for concurrrence. .

Mr. Comegys; Clerk of the House being. admitted, 1nfbrmed the Senate'

" that the House had concurred-in the above resolutlon

.Charles Marim, Esq., Secxetary of State being admitted, laid before the-

Senate a written communication from the (;rovernor of this State, whxch

, On motion of Mr. Tharp,
Was read as follows, to witi—-

T the General Assembly,
of the State of Delaware

By the 9th section of the 3d. article of the amended constifution, the -

‘Governor is required “to set forth in writing, fully the grounds of all re-

-prieves, pardons and remissions, to be entered in the register of his.

official acts and laid before the General Assembly at their next session.”

In pursuance of said provision, I herewith lay before you the grounds

of the reprieves, pardons and remissions, whxch I have granted since the
‘last session.

Though, perhaps, out o{' place, I will remark that I netrleoted to men- .
tion in my biennial message, the name of Coard Warrmgton, among the
agents employed by me to bring fngltlves ﬁ‘om justice- into this State "
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From the mf'ormatlon which I have received, Mr. W'm'mgton performed
the required service with exceeding trouble and at great hazard. - He is, of
course, cntitled to a generous allowance for the duties connected with his’
appointment, and I hope will receive, at your hands, the most ample re-
- ‘muneration.

As equally out of place, allow me to say that at the date of my late
message, I overlooked the fact that there were two acts passed at the last
session, supp]ementary to the “Act for the punishment of crimes and
misdemeanors.” The act of which I 1ccommended a repeal, was that
which imposed a penalty for: unlawfully cutting down or barking mul-
berry trees, or destroym“ or injuring any bulldmv used for feedmrr silk-
worms, &c.,.on parre 271 of the printed session acts of 1839, .

C.P. COMEGYS '
Dover, Januar y- 11, 1841.. -

A Lzst of the pardons, reprzcves, remissions, &c .y which have been .
granted by the Governor, since the last session qf the General
Assembly .

1839.  April 12. At the late term of the Court of General Sesswns,
&e. of the ‘State of Delaware, held at Georvetown, in and for Sussex’
county, William Tull was convicted of petty larceny and sentenced to pay
the restitution money and costs, to be'whipped with twenty-one lashes,
and to wear a Roman T of a scarlet color for six momh< on the back
between the shoulders, outside of the outermost garment.’

A petition signed by all the petit jurors in‘ attendance on the court, and .
a recommendation from the judges being. received, a pardon was issued
for that much of the sentence, beyond the payment of the 'restitution mo-
ney-and the costs of his prosecution. The recommendation of the judges was
for the remission of so much of the sentence as directed the infliction of
the corporal pumshment

April 15. At the same court Joha T. Cannon was, conv1cted of .larce-
ny, and sentenced to pay the restitution money and costs, to-be' whipped
with twenty-one lashes, and to wear a Roman T'-of a scarlet color for six
months, on the back between the shoulders; on the out51de o{' the outer-
most garment.

A pardon was granted by the Govemor for that much of the sentence
beyond the restltuuon money and costs, for whlch he assigns the follow-
ing reasons:—

1. The prisoner was recommended to mercy by the Attomey Genera[ 3
and by 231 respectable citizens of Sussex county, including the grand .
and petit jury in attendance on the court.

2. Letters and oral communications, expressmg doubts of hlS guilt, were
recewed from the county.

“ 25, At the April term of the Court of General Sessmns, &c.,
for Kent county, Hester Griffith was convicted of larceny and sentenced
to receive twelve lashes. The court recommended her to mercy on ac-

’
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. . . ‘-.

count of her pregnancy, and the Governor remxtted the corporal pumsh-

ment for that reason.

May 30. This day the Governor dlrected a full’ pardon to issue to
Mlchael Millman, who was convicted at the April Sessions in Sussex, in
1838 of kidnapping, and sentenced to pay a fine of a thousand dollars, to
be set on the pxllory for one hour, to be whipped with sixty lashes, and
suffer three years’ imprisonment in solitary confinement; and who here-
tofore received a- pardon of so much of the sentence as respected the whip-
ping and conﬁnemem in the pillory. :

- The Governor assigns the following reasons for i ISSUID‘T the full pardon.

1. The prisoner was warmly recommended to mercy by petmons sign-
ed by’several of the most 1espectabl(, citizens of Sussex county, some of
‘whom éxpressed a beliel of his.innocence.

2. It was represented by sundry letters and oral communications of
some of the Jeading men in Sussex county, that he was unable to pay. the
fine—that he had a wife and children ‘dependent on him for support, who
were suﬁ'ermg from ‘his confinement—that he had already suffered miore _
than a year’s 1mpusonment, at the expense ‘of the ‘county—that his sup-,
port in prison was a burthen to the county—that his health was impaired
'by confinement—that he was penitent, and that he was, if guilty, sufhi-

~ciently punished. In fact, the Governor was solicited, importuned”and

almost persecuted in his behalf, repeatcdly and from time to time, by citi-
zens of Sussex county. ‘

June 4. - This day the Governor dn‘ected a full pardon to issue for

" John Kennedy, confined in the public jail of New Castle, under a sentence '

of the Court of General Sessions, &¢., in.and for that county,at the May
term 1838, for the crime of robbery, he (the Governor) having received pe-
titions, mned by a very large number of respectable persons in'New Cas-’
tle, and said Kennedy having suffered more than a year s ‘imprisonment,
in solitary confinement. '

«' 6. This day the Governor remitted to Davnd Hall, James Cham-
bers and William E. Perry, a fine of filty dollars, imposed on them by the
Court of General Sessmns, &c., in and for New Castle county,, for neg-

-*lecting, as road commissioners of Appoquinimink hundred, to transmit a

\

statement of their accounts to the Clerk of the Peace. |

The reasons ‘assigned are first, the fact set forth'in: the " petition of said
commissioners, that they were unable to efféct a settlement with the tax
collector, who. had removed from the county, and of course could not’
transmit the required statement to the Clerk of the Peace. Secondly, they
were warmly recommended to the. Executive.clemency, by a large num-

" ber of respectable citizens of New Castle county. — *

September 14. This ‘'day the Governor pardoned Margaret Rock of
the crime of larceny, of which she had becn convicted in the Mayor’s
Court of Wilmington.

The reasons assigned arc, that she was zccommended to mercy by both

" the court and jury.

B . . T
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October 16. Thls day the Governor- remltted to Jexermah Fskndce,

of Sussex county, a fine of $65 47, imposed by a Justxce of the peace,

for swearing and getting drunk,

“The reasons ass1gncd are his utter inability to pay the fine, and for
months past he has given evidence of his reformation—matters stated in
a petition signed by a large number of respectable citizens of the county.

¢ 21. 'This day the Governor remitted to Jacob Hitchens of Sus-
" sex county, a fine of fourteen dollars, imposed on him by the Court of
General Sessions, &c.; for selling liquor by.the small measure.

The grounds for the remission were, principally, his inability to pay
the fine, as set forth in the petition, signed by. a larffe numbur of respect-
able persons in the county.

November 2. At the late October term of' the Count of General Ses-
sions of the Peace and Gaol Delivery of the State of Delaware, in-and for
- Kent county, Minus Brown, n., was convicted of larceny, and sentenced
to receive thirty lashes.

A petition, signed by a number of the most 1espectable citizens of Kent
county, utterly dlscrodmnﬂ the witness on whose testimony he was con-
victed, being received and considered, the Governor directed a pardon to
issue f'or the whipping.

1840. April 18. This day the Governor remitted to John Marvel,
“of Sussex county, a fine of fourteen dollars, which had been imposed ¢ on

him by the Court of General Sessions, &e. for keeping a tavern, without”

license. ~The grounds of this remission were the uttér inability of Marvel
to pay. the fine; and the fact that he. was recommended to the Executive
clemency by many respectable citizens of Sussex county.

« 24, At thelate term of the Court of General Sessions, &c., in
Sussex county, George P. Conwell ‘was convicted, in two' cases, of selling
liquor by the small measure and sentenced, in each case, to pay a fine of
fourteen dollars. = A petition signed by a’ number of the citizens of the
county represented that’ bonwell had in his possession a receipt from the
Clerk of the Peace for the sum necessary to procure a tavern license, and
that he supposed said receipt was sufficient authority to sell by the small
measure, till the licehse could be procured.. This belnfr considered by the
Governor, he directed a remission to issue. .

At a session of the Court of General Sessions, &ec. in Kent county, on

the 27th instant, Robert Freestone was convicted of keeping an ale-house
without license, and fined fourteen dollars. . A petition signed by a large
number of respectable persons represented that Freestone supposed he had
authority to sell ale under the license he had received to keep a victualing
house. The Governor, havmc considered said pet1t1on, dlrected a remls-
sion of the fine to issue. :

May 7. At a late session of the Court of General SeSbIOHS, &c., In
and for Kent county, Samuel Dickson was convicted of an assault with
intent to murder William Harrington, and sentenced to pay a fine of five
hundred dollars, to be set on the p11101y for an hour, to suﬁ"er six months
1mpnsonment and to pay the costs of pIOSGCutIOH

s

'
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The Governor directed a pardon to issue for all ‘the sentence, except ‘
the payment of costs, for which he assigns the following reasons:—

~ First. The facts set forth in the _petition of Dickson, signed as it was,

by a very large number of respectable citizens—that he had great provo-
cation, being first knocked on the head by Harrington, several times with

" a loaded whxp and severely wounded,—that before his passion had time -

‘to cool he committed the assault—that though he acknowledges he has
done wrong, he declares, solemnly, he had no intention to commit mur-
der—that he had a family, consisting of a wife and six children—that his
means were limited, and that to-pay the fine and costs would ruin him.

Second. The former, good conduct ‘of Dickson, he having generally
behaved himself as a good citizen, enjoying the respect and confidence of
his neighbors, and so far recommending himself to public notice, as to
receive and .now hold the appointment of postmaster in the ‘village of -
Camden. - o '

Third. The. strono' doubts; entertained by many persons, present at his
trial, of his being gullty of more than a simple assault and battery.

Fourth. The yery large number of petitioners who lnvoked the Execu-
tive clemency in his behalf, including several of the grand jurors ‘who in-’
dlcted him, and all of the petit jury Who convicted him.

" Fifth. The expressed opinion of several of his nelghbors, that a par-
_-don would tend more to his total change for the better than the execution .
of the sentence of the court. v | .

At the late term of the Court of Genelal Sessxons, &e. in and for Kent '
county, James Whitaker was convicted of aiding and assisting with an
intent to kidnap a certain William Clarkson, and sentenced to pay a fine
of fifteen hundred dollars, to be set on the pillory for an hour, to be whip-
ped with s1xty lashes, and suffer four years.imprisonment in aohtary con-
finement.

The Governor pardoned so much of the sentence as respected the whip-
ping and confinement in the plllory, and therefor, assigns the following
reasons:i— -

First. The hardshlp of the case as set forth in the petmon that it was
the first offence—that the negroes were not sold but” were returned into
the county and are now free, and that the degrading nature of the punish-
ment would reflect, more or less, upon his unoffending children and rela-
tives, who were consxdercd respectable and well-meamncr persons. -

Second. The Governor was appealed to by letters and oral communi-
cations, from some of'the most respectable and conscientious citizens of
the county, for the remission of the corporal punishment.

Third, A petition, smned by a number of  his neighbors, and one by

1
his arred mother and female relations, 1nvok1ncr in the strongest and most

pathetlc language the. Executive clemency was received and considered.
Fourth. All the jury who convicted him, some of the grand jury who

indicted hlm, and many of the most respectable citizens of the .county,s
signed petitions in his behalf——all for the remission of the wh1pp1nrr and
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conﬁnement in the plllory and many also for the remission of the i 1mprx-~
sonment and fine, or a part of the same.

- Fifth. Although the Governor appreciates, most sens1bly, his duty, in
regard to a faithful execution of the laws, and would not be understood as

assuming a dispensing power over them, yet, he cannot forbear a candid.. -

expression that the exceedmrr severity of .the criminal code inclined him.-
" in this, as it has in:other 1nstances, to lean strongly to the side of mercy,
and consider, as favorably as poss1ble, all cucumstances urored in.behalf
. of the conviet.

At the late term of the Court of General Sessions, &e.,1n Kent county,
- William Harrmgton was convicted, in two cases, of. assaulL and battery;
- and sentenced in each case, to be 1mpusoned twenty days—m one to pay
a fine of twenty, and in the other of'ten dollars. .

A petition, signed by Harrington and many 1espectable c1t1zens of the
county being 1ece1ved stating that he was fifty-three - years old,:that he
‘was very poor, that hls f‘rmlly were suffering, during his confinément, and
warmly recommending him, to mercy, the Govelnor directed a pardon to
issue, for all the sentence in each case. ‘

May 30. The Governor this day pmdoncd Nancy Caulk, a colored
woman, convicted at the late term of the Court of General Sessmns, &e., -
in New Castle of larceny, and sentenced to be disposed of as a servant.
for a term not exceeding seven years, of so much of the sentence as re- .
spected her disposition as a servant.. :

The grounds for granting the pardon are punelpally the facts sct forth'
in the petition, swned by several of the j Jjurors and other respectable citi-
zens of the county, that she was far advanced in-pregnancy, that she had,
with all her family, heretofore sustained an unblemished reputatxon—that
she had borne from childhood -an’ excellent character, as proved on her "
trial—that the larceny was the result of temptation, the money having -
been carelessly left in her way by the owner. who had himself employed,
her, in confidence, for many years—and that the owner had, by his ad. -
mission, been ' paid, within a trifle, by the prisoner, of the whole amount
of the sum ($20) proved to have been stolen.

June 6.  This day the Governor respited the erecutmn of. Joseph
Jackson, convicted of burglary af a’late Court of Oyer and Terminer

in New Castle county, and sentenced to be hung on :the 28d mstant till: -

Tuesday the 31st of July next.

The grounds of this respite: were, principally, the strong mterest whlch
-was exhibited in'behalf of the convict and the fact of his being recom-

mended to mercy by three.of the four Judges, and nearly if \not quxte all .~

the jury who sat on his trial.’

July 3. Th1s day the Governm remitted to James Whitaker a fing of
fifteen hundred dollars, imposed on him by the Court of General Sessmns ‘
&c . in and for Kent county for being an accessary in kidnapping.

The grounds for granting the remission are the same as are’assigned
for remitting the corporal punishment, together with the. fact of his.ina-. -
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b111ty to pay thc fine,. and  his recommendatxon to mercy by petmons‘

signed by upwards,of fourteen hundred petxtloners : )

July 31. This day a full pardon was granted to’ Joseph Jackson,
~who was convicted of burglary at the late tferm of the Court of Oyer
and Terminer in New Castle, and whose cxecuuon was respited to this
* day.

The grounds of this paldon are those, pnncxpally, which are assigned
under the record of the respite, namély, the strong interest mamf’ested in

his behalf, and the fact of his recommendation to mercy by three of the .

- four Judoes, and nearly if not'quite all the jury who sat on his trial.

Augiist 7. This day the Governor directed a full pardon to issue to K

- James Whitaker, who was convicted of being an accessary in kidnap-
ping, at the late term of the Court of Geueral Sessions,. &c., in and for
Kent county, and who was sentenced to pay a fine of fifteen ‘hundred
dollars, to be set on the pillory one hour, to be whipped with sixty lashes,
. to suffer four years imprisonment and to pay the costs of prosecution.
That part of ‘the sentence, relating to the whipping and confinement in
the pillory was remitted by a pardon on the 7th of May. " The fine was re-
mitted on the 3d of July, and this last pardon refers to the remaining por-

tion of his sentence—hls 1mpusonment in. sohtary conﬁement for four

. years.

The mounds of this p.ndon were, pnnc1pally, the earnest and i 1mpor-r

tunate petluons which wei¢ from time 'to time presented the Giovernor,
signed as they were by more than fifteen hundred persons.

October 30." Sarah Rias, a negro woman, was cogvicted ‘at the pre-

_ sent term of the Court of General Sess1ons, &c., in and for Kent county,
of larceny and sentenced to be whipped with twelve lashes, to pay the
restitution money, and to be disposed .of as a servant in the State for such

terim not exceeding seven years, as shall be necessary to raise the resti-_

tation money and costs, &c.
The Governor pardoned that much of the sentence-which required her

to be whipped with twelve lashes, and assigns his reasons—first, her re- -

commendation by the court, who represented that they were, dissatisfied
with her conviction—secondly, her recommendation to mercy by some:
of the jurors who rendered the ve1dlct and seVeral other citizens of the
.- county. ~ A

a fine of eight dollars imposed by N. Stockley, Esq. a Justice of the

Novembe1 12. This day the Governor remitted to Francis Johnson, °

Peace in Kent county, for an assault and battery on the body of Rachael |

Summers, negro. ' \

. The reasons assigned are the strong recommendations of sundry citi-
zens of the county of Kent who urged the exceeding poverty of Johnson
in his behalf. ' o

December 22. Nathaniel Dasey was convicted at the late Court of

/

General Sessions, :&c., in Sussex county, in one case of an assault and -

battery, and -another of an assault with intent to murder—and scntenced
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in the first case, to pay a fine of twenty ﬁve dollars and in the other,
“fine of five hundred dollars with the costs of prosecution; to suffer three,
months’ imprisonment and to be set on the pillory for-an hour.

A petition signed by a very large number of the people of Sussex
county, praying the exercise of the Executive clemency being received
.and considered, the Governor directed a pardon to 1ssue—part1cula.rly as it
‘was represented that Dasey had suffered the infliction of the corporal -
punishment, was in very bad health, was miserably poor, thh a family
almost destitute of the means of sub51stence.

* At the same term of the said court, William Rose was conv1cted of' an
assault and battery in two cases and sentenced in one to pay a fine of ten
dollars, and in the other of twenty dollars. The fine and costs in both
cases amounis to $102- 92.

The Governor remitted the fine and costs to sald Rose, on account of
his exceeding poverty and the numerous apphcattons he -received for the
exercise of the pardoning power in this case.’ -

\

1841." January 11.- The Governor directed a pardon. to issue to
George Hayes and his' son John Hayes of Kent county, of the . felony
consequent on their convictions, 1espect1vely, at the spring ferm of the
Court of General Quarter Sessmns, &¢., in and for Kent county, in 1830
of receiving stolen property in several cases. -

The reasons assigned are the subsequent good conduct of both, and the
expressed opinions in their favor of several citizens of Kent county. .
"~ The Governor pardoned James Whitaker of the felony of “which he
was convicted at the. Court of Genelal Sessions, &c., of Kent county, at
the spring term, 1840. -

The reasons assigned are the same as appear under the record of hxs
pardons heretofore enteted S

On motion,
The Senate ad_]omned until 10 o’clock to-mor row mornmrr

_-.»)939(«.—,1 - PR /

VTUESDA'Y, 10 e’clock; A. M., January 12, 1841.
The Senate ‘dxet'pursuant to adjournment.

On motion of Mr. du Pont,
The bill entitled “An act to amend the supplement passed January 25,
18830, to the ‘Act for the establishment of free schools,’ ” was read a se-
cond time.

- Whereupon,

2

'

. ST Lo N .

*‘Mr. Spruance moved,
That said bill be amended &c., as follows, to w1t.~—- .
Amend the bill in the 1st section by striking out “all ‘after |the - word
“commissions” in' the 34th hne down to the - word “commxsston” in: the
86th line, and : , s
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" On motion for an amendment; -

"The ‘Senate being divided,

Mr, T. Jacobs called for the yeas and’ nays; which were as follow, to
wit:—

For the amendment,

Yeas—Messrs. Boys, du Pont, S. Jacobs, Maull, Spruance, Tharp and
Speaker——7 . N

Nag _/s——Mr T. J acobs———l

So the amendment, : ' R

"Was . . - S Adopted.
Mr. Spruance moved,

That the bill entitled “An act directing the txme, ‘place, and manner of

holding elections for Senators from this State in the Senate of ‘the Umted .
States,” be taken up out of its order for consideration. :

Upon which motion,
The Senate being divided, -
Mr. I‘hos Jacobs called for the yeas and nays,

Whlch were for the motion,

Yeas—Messrs. du Pont, S. Jacobs, Maull Spluance and Speaker—-—5

., . Nays—Messrs. T. Jacobs and Boys—2

. .So the motion » L : . By Prevailed.

K ~ On motion of M. Spruance,
The bill was then read a thlrd time by paragraphs, and

Passed the Senafe

Ordered that the bill be returned to the House, w1th the concurrence ‘
of the Senate endorsed upon it. ‘

On motion | . .
The. Senate adjourned until 8 o’clock this afternoon. .

)

)PP

: Eodem Dte, 30 ‘clock P Mo
T'he Senate met pnrsuant to adjournment. ’ o .

Mr. Comegys, Clerk of the House of Representatlves, being adrmtted ;
informed the Senate. that the House would be- ready to receive the Senate (
in joint meeting in five minutes, for the purpose of electmg Senators from

' thts State in the” Senate of the Unxted States.

At the explratxon of whlch time. the members of' the Senate, preceded
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by their Speaker and attended by their' Clerk, entered the Hall of the

House of Representatives, and took the seats prepared for theu' receptlon
+ The two Houses being thus convened, H

On motion of Mr. Spruance, '
" The joint resolution for convening them was read
- Thereupon, '

t

Mzr. Barr -moved,

That the two Houses do now proceed to elect by ballot a’ person to ré-

present this State in the Senate of the United States, for the consmutlonal

. term, to commence on the fourth day of March next. ’
¢

Which motion ~ ~ " Prevailed.
. The votes were then received by the Sergeant-at-arms of the Senate,
and by him taken to the Speaker of the Senate, who read them .out in
the presence of both Houses of the General Assembly.

They were tallied by the respective Clerks and were as follow, to Wlt —

* For Thomas Clayton, . G B votes
“ Blank, ’ . ' 1 vote.

- The Speaker of the Senate then declared that Thomas Clayton havmg
a majority of the whole number of votes, was duly elected a Senator
from the State of Delaware, in the Senate of the United States, for the
_constitutional term, to commence on the fourth day of March next: and
’thereupon three certificates of the election of Thomas Clayton to the
Senate of the United States were made out agreeably to the Act of the Ge-
neral Assembly in such' case made and provided: which certificates were
signed by the Speaker of the Senate and the Speaker of the House of
Representatives, and attested by the Clerks of the respect;ve Houses.

Thereupon, “

Mr. Huffington moved ,

That the two Houses pxoceed to elect by ballot, a person to represent
this State in the Senate of the United States for the constitutional term
from the third day of Maxrch, in the year of our Lord one thousand eight
hundred ‘and thirty-nine.

Which motlon . ' : o * ' Prevailed.

The votes were then. recelved by the Sergeant at arms of the Senate,
andby him taken o the Speaker of the Senate, who read them out in
the presence of both Houses of the General Assembly,

They were tallied by the respectlve Clerks, and were read ag follow,
to witi— .

For Richard H’Bayard B - 15 votes.

For William D. Waples’ - L. 9 e
_For.James Booth . - 4«

The Speaker of the Senate then declared that Richard H Bayard hay-
ing a majority of the whole number of - votes; was duly elected a.Senator

¢
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from the State of Delaware in the eéhme “of ‘the United States,‘foiﬂ ‘the
constitutional term, from the third day of March, in the year of our Lord

_cates of . the election of Richard H. Bayard to the Senate of the United
- States, were made out agreeably to the act of the General Assembly in
such case made and provided: which certificates were signed by the Speaker
of the House of Repxesentatlves, and attested by the Clerks of the respec-
tive Houses. :

On motion of Mr. Spruancc : )
" The proceedings of both {Iouses injoint meotmg, were read and com-
pared.

W’hoieupon, ‘
On motion of Mr. Sudler,

" The members of the two Houcos‘ sopalated and the members of‘ the

" Senate 1etumed to their chamben

On motion of Mr. Maull, : ' "
The bill entitled “An act to divorce Elender M‘Gee and Edward M‘
Gee ﬁom the bonds of matrimony,” was 1ead a second tlme

S

On motion of said gentleman, S
" The said bill was taken up for a third readmg by speual orde1
The first section bemg under conslderanon, B

Mr. Thar p moved,

That the further conszderatlon of‘ the bxll be postponed untll Wednesday ‘

,the 13th January, lnstant Yo ‘
: Which motlon yi DR Prevailed.

On motlon, /
~The Senate adjourned untll 10 0 clock to- ‘morrow morning.

T T e e e

- WEDNESDAY, 10 oalock, M January 13, 1841._ '

The Senate met pur suant to adgournment

" one thousand eltrht hundred and thirty-nine: and thereupon, three certifi-

Mr T. Jacobs laid dpon the table a'petition from John Watkms, pray-

ing the Legislature to pass a law to enable hlm to Iocate certaln vacant
~lands.in Sussex county, which, PR Do

On his motion, i
~ Was read and refened to a- comrmttee of two, w1th leave: to rcport by
'bxll ‘orotherwise: o . .

Measrs T. Jacobs and Tharp, were appomted said commlttee

. N !
( - . ’

'
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The Speaker then presented to the Senate a communication from the

* Secretary of State, accompanied with the Report of the Geological com-

mittee of the State of Delaware, and a Memoir of the survey of the State
by the State Geologlst, Mr. James C. Booth.

On motion of Mr. Tharp,
The communication of the Secretary and the report of the committee
were.read as follow, to wit:—

/

SDCRETARY OF STATE’S OFFICE,
Dovei,Jan 13 1841.

SIR ‘
" Pursuant to the dnectlona of -an act p10v1d1ng for a Geologlcal

'dnd Mineralogical Survey of ‘the State, passed on the 18th day of Janu-,

ary, 1837, I have the honor to lay before the General Assembly, a letter
which I have received from Thomas. Stockton, Esquire, the chairman of
the board of commissioners, accompanying the contract between them and
the State Geologist, and an account of their expenses in procuung the
survey, and also a Memoir of the Geology and Mineralogy of the State,
compiled by James C. Booth, Esquire, the State Geologist.
Have the goodness to lay this ,communication, with the documents re-
ferred to before the House, over which you preside.
‘With the utmost consideration, =~
I have the honor to be
' Your obedient servant,

CH. MARIM,
.Secretary of State.

‘ , VDover,'January‘ 12, 1841.
CHARLES Marinm, Esa. ‘ ‘ \

Dear Sir:—I am directed by the commissioners appointed by “An
act of the Legislature of the State of . Delaware, passed at Dover on the

“18th day of I‘ebruary, 1837, to procure to be made a Geological and

Mineralogical Survey of the State,” 'to transmit to you in pursuance of
the provisions of said act, a Memoir of the Geology and Mineralogy of

-the State, compiled by Mr J. ©. Booth, the State Geologist, and' to re-

quest that you will have the same laid before the Legls]atule

1 also transmit the contract entered: mto by the commissioners with Mr.
Booth.

The map which was to accompany the Memoir, is stlll in the hands of
Mr. Booth, but will be forwarded to you in a few days.

The specimens of ores, marls and other mineral substances are in Phi-
ladelphia, and will be forwarded as early in the spring as the nav1gat10n
opens.

I also transmlt a statement of the expenses of the survey, leaving a bal-

i
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_ance of two hundred and ninety-nine dollars and e1crhteen cents of the ap-
proprlatlon unexpended : B \
| have the honor to rémain, - .
Your ob’t: serv’t., .
T. STOCKTON.

‘Chairman.

ARTICLES OF AGRI]I}MDNT, ade this Ist day of June, in the year of -
our Lord one thousand eight hundred and thirty-seven, between Thomas
-Stockton, Jonathan Jenkins and Dr. Henry. F. Hall, commissioners ap- |
-pointed by an act of the General Assembly of the State of Delaware, en-
titled “An act to provide for a Geological and Mineralogical Survey of
this State,”. of the first part, and James C. Booth, of the mty of Philadel-
phia of*the second part: It being the duty of the sa1d commissioners in vir-
tue. of the said act, to procure tg be made a Geological survey of ‘the
State of Delaware, and for that pmpose they are requ1red to appomt a
State Geologist: -

- Now therefore, this agreement witnesseth, That the said commission-
ers have, and by these plesents do appoint the said-James C. Booth State
" Geologist, and do agree to pay, or cause to be paid to hlm, at the rate of
twelve hundred dollars a year, so long as he may remain in the “service
of the State; the said comrmissioners reserving to, themselves the right to
terminate that service for any reasonable or. just cause. And thesaid
James C. Booth undertakes and agrees on his part, the duties of State
Greologist, to the best-of his skill and ablhty, observing and performing-
" on his part, all the injuctions and requirements of the said act of Assem-
“bly.  And further, That if, in his survey of the State, he shall make any
- useful discovery on the land of any person, he will give information of
such discovery to the owner of the land:  And further, That he will col-
lect and deposite with 'the commlsswners, for the use of the State, and for
each of the counties in the State, specimens of all the minerals he may
discover in the State.
In witness whereof] the parhes have hereunto set' thelr hands the day
and year ﬁ1 st before written.

CT STOCKTON,' Cos '
JONA. JENKINS, Commissionc(s.
H. F. HALL, -

o JAS. C. BOOTII Geologzst
 Witness present.’

Tromas MARTINDALE,

SAMUEL VVISE, o !

‘Witness to Dr. Hall’s .szgnature.' R

T
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The State of -Delaware in account with Thomas Stockton, Jonathan'
- Jenkins and Henry F. Hall Comml.sswne1 s, to super mtend Geolo-
‘ gzcal Survey _/

DEBTOR. '

o C {
18387. : : Dolls. "Cts.
October 24 To draft of T. Stockton, Chauman of commis- - V
. sioners in favor of J. C. Booth, State Geolo-

S gist for one quarter’s salary due 1st Seps . 300 00

Dec. 25 To do . -do due 1st Dec.- - 300 00
1838. o g e ’

March12 ' To do " do - due 1st. March 300 05

[13 e

To draft on State Treasurer for amount of T.
Stockton’s attendance on survey, 24 days, :
S three dollars per day. 72 00
« - Todo ~do. H.FE.Hall's do9 days. 27 00
14 Todo . do in favorof J.'Couper Treas. of
.o . New Caslle Manufacturing Com. for augur. 16 00
April 9 To do in favor of R. and J. B. Porter for sundry

_ printing, 16 85
18 Todo in favor of T. Stockton for a horse and ’
- -Dearborn for Geologist 110 00
“June 1 To do in. favor of J. C. Booth, State Geologlst
o one quarter’s salary. due this day. 300 00
"Sep. 1 - Todo do -do * do 300 00-
Dec. 1 Todo -+ do " do . do 300 00
1839. . ' , : ,
March 1 To do do " do - do 300 00
June 1 To do “do do do 300 00
Jan. 8  To draft on State Treasurer for T. Stock-
' ton’s account for 9 days’ attendance - $27 00
- For Doughton and ‘Miller’s account for ‘
repairing Dearborn. 2 60
I. H. Register for horse food. 75
J. Bojias account for repairs of Dearborn. 4 12
Two quires of paper. - 50 34 97
To draft on Treasurer for amount of J. Jenkms »
. account for 11.days’ attendance. 33 00
* To do do’ for H. F. Hall’s account for 10
: " ~days’ attendance. 30 00
Jan. - 12 "To,cash paid J. Jenkins per account and recelpt 3 00
do do H.F. Hall, do - , 27 00
~ do do T. Stockton. ' 21 00
To balance unexpended. ) 299 18

: et . $3090
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CREDITOR. .

| ‘18:37.' : \‘ ao oo . S o ' Dolls. Cis. ;
: By the amount of the appropriation. 300 00
1839. ¢ , , ‘ S
By amount of sale of horse'and Dearborn. g - 90
. o | $3090 _
: Respectfully submltted to the General Asbembly, y
T STOCKTON

‘ e Do Chairman.
January 13tk 1841; '

‘Dr.. The State qf Delaware, -

"To Jona. Jenkms, one of the State commissioners for
making a Geologlcal and Mmelaloglcal Survey of said State.

To 1 .day’s services in meetmg commlssxoners on the 12th
January, 1341 - - - $3 00 -
Januvary 12th 1841. Allowed by the board
T STOCKTON
e ' »Cizazrman
V. Recelved payment of T Stockton '
. JONATHAN JENKINS

S January12 1841. - . S

Dr. - The State quelawm e, . '
: To H. F. Hall, one of the State commissioners for

making a Geological and Minerological Survey of said State. - -

" To nine days service in attendance on the duties -of said
survey - $27 00
January 12, 1841 Allowed by the board '

- T STOCKTON
‘ g Ckcurman
_ Received of Thornas Stoclxton the sum of twenty-aeven dollars, for the

'above services. - - H F HALL.

8 " Dr. . The State qf Delaware, .. SR
. o To Thomas Stockton, one of the commissioners for
making a Geological and Mineralogical Survey of the State.
January 12, 1841 To seven days’ attending on said survey $21 00
Allowed by the board. ‘
. H.F. HALL SecretarJ

Jénuéiy 18, 1841. Thlrty nine dollars depcsxted in the Farmers® Bank
at Dover, to the credlt of the State Treasurer, by .
*T. STOCKTON, Clzazrman
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- Memoir of the Geological Survey of the State of Delaware: including:
the application of the Geological Observations to Agriculture. By
- James C. Booth, A. M., Mem. éfAmer. Plilos. Society; Acad. Nat.
" Sciences; and Prof. of Techmcal Chemistry _/ in the Fir anlclzn Insti-
tute of Plnladelplna. ‘ |

)

PART 1.

© GENERAL VIEW OF THE GEOLOGY OF THE STATE. .

PES——

) B

CHAPTER L B
PRIMARY FORMATIONS:

R B Tre geologlcal formatlons of the State of Delaware ay be ¢ott
veniently divided into four classes, according to their structure or the or« -
ganic remains they may contaiwnj but sich an arrangement having no re-
ference to superficial strata or soils'may be revarded only as one of con-
venience in aid of description,.and for the sake of identifying the locahty
of particular minerals comprised by the several formations. ~ Were it re-

quired to view-the State solely with regard to'its agriculture, a different

classification would become. riecessat'y, dependent on the character of the
soil; but since the object of research has been to'investigale the mineral:
deposites on or beneath the latter, with more especial 1eference to their

" application to agriculture, and since these are not necéssmily connected
with the soil in their character, the division of the State into four groups,
consistent with received geolo'ncal theories, may be regarded as most con- -
venient.and suitable to our purpose. © When alluding theref‘ore to the se-
veral formations, the soil must be kept wholly out of view, and those mi-
neral substances understood which are contained beneath 1t at varlable

: depths.

§ 2. By an attentive examination of the surface ﬁom the noxthern, or:
curved boundary of the State, to a line crossing the State on and a lit-
tle north of the Wilmington and Susquehanna Rail-road, and in the same
direction, we observe rod(y masses protruding through the soil of a_suf-
ficiently marked character, to distiuguish them {rom sandstones and slates.
‘Where artificial excavations are made of sufficient depth, as for the con-
‘struction of roads, in the dlmrmv of wells, &c., the same rocks. are al-
ways met with, and no termmat;on of the solid mass has hitherto been

. e 6 ‘ .
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found. There(‘oxe ‘independently of loose masses and fragments of stone
detached from their adjacent beds, the whole of the district in. question is
underlaid by a continuous bed of rock. The term Primary has been ap-
plied to these rocks, indicative of the age someties attributed to them in

" geological theories, but this view may be demonstrated to be incorrect in
,thu pllcsent more advanced stage of the.science, as some of the rocks sup-
posed to have been primarily formed may be found overlying those ad-
mitted to be of later origin.  Since, however, a particular class of rocky
formations is generally understood by the term Primary we shall adopt
the same, and apply it to the region under consideration.

§ 8. The primary region of the State is characterized by the uneven-
ness of its surface, by an apparently ‘confused mass-of beautifully mould-’
ed hills, with a bold and rounded outline, always elevated and often rising
several hundred feet above tide water, and affords an outlet to the waters
of rain, springs and, creeks, through- dccply cleft valleys, with rounded or
abrupt mcky sides. - The sail, thoucrh varying in particular localities, is
generally uniform in dts character, bemrr awlllaccous and mingled with a
greater or less quantity of gravel, while an_alluvial deposite of a similar
chalactel covers_the rocks to the variable depth of from one to sixty feet,
and perhaps still more. A cursory view might lead to the conclusion that
".the whole region contained one, or, at most two kinds of rock; a more

minute mvestwatxon, however, -enables s to distinguish five dlﬁ"exent‘
- kinds, four of which are stratified: VIZ, Gnmss, I‘elspﬂthean 1ock Lime-
stone; and -Serpentine, and the remaining formation is of a vemed and .
granitic chardcter. The first and second of thesé constitute about ninety-
nine hundredths of the whole series: They are all characterised by their
crystalline structure, and the’ variety of sxmple 1n1ne1als wth which they
abound

§ 4. L GneLss ———Thls rock, compnsmrr about thrce f'omths of the prl-
mary region, may be observed in numberless places protruding through
the soil in solid mass, while its fragments lie scattered over the surface
of hill and valley, and the soil is highly charged with payticles of . mica. -
1t is composed of quartz, felspar, and. mica in varying proportions, the
first named averaging a greater quantity than either of the two last,;and.
these being in néarly equal proportions. .-The mica is not . unfrequently.-
wholly deinrr and sometimes, though  rédrely, replaced by scales of
hornblende, which ’ communicates to the rock a greater degree of hard- -
ness and toughness. To the mixture of these minerals, we must attribute.
the pe1vad1ng gray color of gneiss, varying from a blackish to a very
light gray, and at tinmes deuvmcr a reddish tinge from flesh-colored felspar:
In some cases it may be easily lmpleascd by a knife, and. again the steel -
_ itself may ‘be abraded, while in a majority of instances it presents a rock:
" of a medium degree of hardness. A Ithough composed of several distinct’
minerals, they ‘are so firmly united, and one of them, the' mica, so little
frangible, that it -has a decided chamctel of toughness. ~ Although quartz
preponderates, yet we find at times the- felspar in greater abundance, and
when the latter is of.a particular kind, the whole body of rock undergoes

.
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. a disintegration from the decomposition of felspar, which then constitutes
- kaolin, and mingling with quartz, sand and mlca, forms a very tenacious:

soil. - This dec,omposxtlon may be observed in many parts of the primary

region near the surface of the ground, and often indeed of considerable
thickness, exhibiting alternating layers of mica, and the-two other mines. -
- rals in the same posmon as in the sohd rock, while " the mass 1esemb1es,

ulay in its softness.

+§°5. 1t requires only a supelﬁual observallon to discover th'tt gneiss
possessea a stratified structure,. and that -its ‘micaceous p‘trhc[es usually
lie in the plane of stratification, thus affording, us an opportunity of deter-

mining its bearing; or the direction in which it traverses the country, and:

its dip.or inclination to the horizon. . The average bearing of the rock,

deduced from numerous observations, is' N. 47 deg. E., and its"dip

70 deg. towards the N. W.; but these conditions ‘are not constant, for we :

uometvnes find it bearing N. and S., or E. and W., while its position is

- perfectly vertical. It is always dlstmctly stratified, and rarely so irregu- .

lar as to prevent suitable instruments from giving the bearing and’ dlp ‘

within an errorof 2 deg. to 5 deg., and hence the'more -striking devia<

tions from the. general dlrectlon ox" the strata are not to be atmbuted to-

Iocal irregularities, but rather to those great causes of disturbance, which

elevated the whole formation. . We miay also attribute to the same causes, - *

those great natural joints, which traverse the gueiss in various directions,
t most ﬁequently vertical, and nearly at. right angles to the bearing.
Soo§e. L felapafltean Rocks.—These rocks éccur chiefly alonrr the
¢ shotes of the Delaware from Naaman’s Creek to Wilmington, and f'rom
~ thence may be observed at intervals to the western state-line, being indi-
cated by projecting masses of the solid bed, or by huge boulders, scarcely
rounded by attrition or disiniegration. Extenamo over one-fourth of the
primary region, and with the plecedmfr fornnuon, embracing nearly the
« whole of the same area, they leave small spaces for- the hmestone, ser-
pentine, and granite. . The term-Trappean, sometimes applied to them
has been too frequently misapplied to other. rocks, to admit of its em-
ployment in the present -instance, and -certainly, even‘if they had more

decided trappean characters, there are good reasons why they cannot be

s0 considered,” " The conlormity of their ‘bearing and dip with those of the . ‘

-gneiss, throughout: their whole. extent, and thcxr frndual transition-into
the latter seem, to place them in the same rank, although circumstances.
have modified their external characters.. They form a uonfusedly crys-
talline mass of translucent smoky felspar_and quartz, with occasional

plates of -black mica and more rarely veins abounding in. hornblende. '

- The first named of these minerals is the most’ abundant, sometimes con-
stituting the entire rock; which in that case is coarse-grained and highly
’cyvstwllme, but when mingled with quartz, the result is usually a fine-
“grained and harder material: and hence we may adopt a convenient and

praciical subdivision into coarse and fine-grained, or. pure felspathic and -

quartzose. Being" very compact in their texture, these -rocks possess
greater specific gmvxty than gneiss, and while-their highly crystalline

structure communicates to them mucli greater hardness, they have at

the same time an increased degree of toughness. . Their density, and the
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peculiar character of ‘the f'elspar rendms them less subject to disintegra-

tion, a circumstance more particularly characteristic of the fine-grained
varieties, and hence, too, insiead of finding the soil above them paxtakmg
of their constituents, it contains materlals of onelss, ‘which is a much
‘more decoinposable rock. Inmany of the quarries opened in these rocks,

it would appear as thoucrh it formed an irregular mass, incapable of strati-

fication, but in a few instances by supelﬁcml and -frequently by more ac-
curate observation, its-bearing and dip may be seen and measured. = On
the weathered sulface of the rock, however, the lines of stratification are

-always well defined, and generally cor respond with those of the gneiss.

. The holnblendlc veins which sometimetimes traverse it are 1rretrular, and
appeal to be incapable of measurement. -! -
§7. 1L Limestone.—Although occupying an unimportant extent of
country in comparison with the Two plecedlnﬂr formations, yet from its
varied utility, the limestone holds pre-eminent rank among the mineral

productions. It occurs in greater abundance at Jeanes” and Eastburn’s; -

on Pike Creek, and in smaller quantity at Klair’s, two miles W. of Cea-
treville, and at Bullock’s, near the crossing of- the State line by the
‘Brandywine. - It is a pure marble, escemlally composed of lime, mag-
nesia and' carbonic acid, with a small amcunt of foreign matter. Itis a
" coarse and fine-grained c1ystallme mass, with a-white color, of greater or
less puriry, presenting at times a bluish tinge from the presence of carbon-
aceous matter.. It lies in heavy beds, gcnerally disintegrated in its upper
. layers, and giving rise to a calcarecous sand near the surface of the ground.
It is regularly stratified, with an average bearing of N. 55 deg. L., and
with a,dip at Jeanes’ to S. E.. At Klaiv s, it is’ interstratified wuh gneiss,
and dlpS with it to the N. W. . This variation in dip, gives strength to
the conclusion, that, although the two localities fall nearly in the same
line and have the same be'mncr they are not connected, and that the rock

* does nol necessarily exist in the intermediate space of country. -
-1V, Serpentine.—A. limited body of serpentine occurs about six

mllesN W, of Wilmington. It is of various shades of green from a very =

dark to a light yellow15h green;—is of different degrees of hardness, and

exhibits undel the hammeL a moderate share of totwhness. The influence .

of disturbing causes, proba,bly arising from a hcavy granitic vein which
passes through it, has. broken and shattered it to ‘such an extent as to
afford no. opportunity of ascertaining the direction of its stratification or
lamination with any degree of accuracy. As usual, itis accompanied by
numerous veins of ashestos, tale, and other magnesian minerals. A
smaller body of serpentine occurs near the State line "in the imme-
‘diate vicinity of Bullock’s limestone quarry, sec. 40.

§9. V. Granite—The principal vein of this' rock has just been -

noticed as traversing the serpentine, It is characterised by its abundant
content of a very pure and white felspar, unusually free from oxide of
iron, a circumstance from which it derives its principal” value. It also
_contains numerous minerals, and ‘indeed. the serpentme and granite to-
gether offer the finest mineral locality contained in the State of Dela-
~ware. - Another granitic vein of considerable dimensions passes through

the lime quarries on Plke Creek, and is chiefly composed of felspar of .
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less purity than the preceding; but beside these two, there are numberless
smaller veins prQJected through the gnexss in various parts of the prlmary
region, , .

&
“'CHAPTER II.
. m»m' SECONDARY FORMATIONS.

9 10 THE precc—:dmor chapter exhxblts a condensed view .of the sé-
veral formations . comprlsed within  the primary or rocky region of .the
State. ~ From their lower limit to the southern” boundary of Delaware,
and indeed to the extremlty of the peninsula; the general features of the "
country are widely different; for instead of a constant succession of ir-
regular and boldly rounded hills, it presents a comparatively level country
or table-land, gently sloping east and west towards either bay from an
elevated strip of land several miles in breadth on which the streams flow-
ing east and west, take their rise in swamps and morasses, and scoop out
theu channels in the soft and yielding strata, which constitute the solid
basis or geological -formations of a very large portion of the State.. Hence
the name, water-shed or - dividing-ridge, is frequently and not inaptly ap-

- plied to this narrow tract, which -extends through the peninsula. ~ The’

. deposites of the dividing: ridge” in the northern part of -the State are ar- -
-gillaceous; towards the south they are a mixtore of the same with lwht
sands, and have no connection with the subjacent geological strata. "Si
milar clayey deposites constitute the greater portion of. the neck-lands
from Wilmington “to Lewistown, likewise independent of the ‘geological
formations. = Approaching the burface in many situations, they communi-
cate a well characterised tenacxty to the soil both of the necks and ridge,
which is only relieved towards the middle and southern portions of -the
State by the admixture of the there abounding light sands. »

§ 11. Frorh the lower limit of the primary, and nearly to the southern
border of New Castle county, we find a series of clays, sands-and gravel
of a heterogeneous character when examined in detail, but nevertheless
presenting certain general chalacters, sufficient to establish their unity as-
a formation, such as their position relative to each other, and their organic
remains. As the former. class was denominafed primary, so this. series

- bearing some analogy to another class, termed in Europe the Secondary,
on the supposition of its being second in the order of formation, may re-

- ceive the same appellation. Whether the term be correctly applied, may -
reasonably admit of a doubt, but it is a matter of small moment to us,

\ for from the general s1m1|aruy of their organic remains to those of the . -

upper portion of the secondary series of Europe: as well as to give a name
generally understood;. we shall de51gnate them as the Upper Secondary
Formation. )
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§ 12. This. formation being composed of clays and sands, which are-
more.or léss loose in their. tcxtulo, the surface of the country originally
rather flat and level, has been scooped out by brooks, creeks, and rain-tor-
rents into an undulatmcr surface often presenting higlh hills and deep valleys,
sometimes gently slopm at others with abrupt decllvules, where the for-
mations offer a sufficient 1'esis[ance to the agents of denudation. Wereit
not that such natural excavations penetrated and exposed the subjacent
»geological formations, this section of country would offer problems of very
' difficult investigation to thc geological 'inquirer, and even with their as-
sistance, the artificial excavatlons on the ‘canal and roads, tend rather
more to elucidate intricate points of importance. The soil of the region
is decidedly argillaceous, varying from a sandy or gravelly loam to a

- tenacious clay, and the varieties are mainly dependent on the rise of sub-

. Jacent'strata to the surface. Crossing the strata from the primary range
southwardly, we find almost every natural and artificial section exhibiting
a series of clays, in which a red color predominates, of so characteristic
a shade, in this State, New Jersey, Malyland and Virginia, that we may
appropriate to them the name of the Red Clay l_"ormatlonm Below-this
and as far asthe Appoquinimink, are a series of yellow and greenish sands;
the former: of which predominates, but the importance of the latter in ag-
" riculture,. entitles the whole to the appellation of the Green Sand Forma-
tion.—The ‘aggregate thickness of the formation is, probably, not less

" than 330 feet,?including the red clay, and green, and yellow sands. .
§13. Red Clay Formation.—The diluvial deposites of clay and gra-
vel: feposing on the red clay, communicate an argillaceous character to the
soil, which-is. increased in- tenacity, where they give place to the latter; .
“and hence the hundreds.of New Castle,. Red:Lion, and Pencader; possess
a'soil of a heavier nature than usval. In many instances, however, a
stratum’ of sand in the underlying clays, or a large admixture of gravel
relieves it-of its'extreme tenacity. - The red clay formation may be ex-.

. amined advumaoeously, on the borders of the Christiana, where it forms
precipitous hills rising to the height of 60—80 feet above tide-water. We
"there find it consmtmcr mainly. of a clay, varying from a light peach-blos-
som shade to .an inténse vermillion, and alternating with “thin seams of
light lead-colored, or yellow clays, with occasional beds of white and yel-
Jlow sands. © The red variety itself constituting by far the larger part of
the whole stratum varies in different localities, for while we find it gene- "
rally tenacious and: plastic, yet. again the. presence of much arenaceous

- matler imparts to it a degree of friability.: Although inconsiderable veins
of a white, and _highly plastic clay, are disseminated through the whole
region, there is only one locality, where it exists in sufficient- quantity :to
be wrought, on the. Delaware shore below New, Castle.. The material
obtained at this place is of a pure white color; remarkably free from fer-
ruginous or siliceous. matter. . By addingthe depth of a boring made at
New Castle to the thickness of' the stratum south.of Wilmington, we may
estimate the thickness of the red clay formation.to be 250 feet. .

§ 14. Green Sand For ‘mation.—Towards the southern border of the :
precedlnﬂ‘ stratum, a deposite of yellow sand begins to appear in elevated

* situations, becoming gradually thicker as the “ed clay sinks below 1t

/
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until we approach the canal, where it takes up; and includes in it.another
member of the series; the Green Sand or Marl.” These two in combina-

» tion occupy the whole of St. George’s Fundred, the yellow usually pre-
ponderating over the other, sometimes presenting bluffs, 50 feet in height,
while the green sand rarely exceeds 30 feét in thlcl\ness. There appear
to be two principal deposites.of green sand, the upper and lower, which
rarely unite to form one stratum, and are -often separated by 20 or 30
feet of yellow sand. - The lower stratum is chiefly confined to the canal,
while the upper, although visible at' the Deep Cut, first assumes import-

~ ance several miles to the southward. Both deposites derive their charac- .

ter. from.a green substance Wwith which they abound, and which; being in

¢ the form of small grains, has received- the name oI' green sand, but it
granular’ form béing the only property in common w1th ordinary s1hceous

_sand, the two should not be confounded together; for while the latter con- -
tains principally one ingredient, silica or flint, the green sand is composed
of five or six, among which are potassa and lime, two substances of the
highest value in atrrlculture The soil on the neck-lands and dividing
ud(re of the. region-in question is rather argillaceous and heavy; but
throughout the rest of the hundred. the yellow sand rising to the surface,

~assumes the character-of a loam, that. can scarcely be excelled for.the
well-proportioned admixture of fine sand and clay, and proves 1tself ca-
pable of the highest degree of merovement.

Sec. 15. The lower stratum contains .an admixture of carbonate of
lime, in a finely divided chalky state, beside that comprised in its abun-
dant shells, with a variable quantity of gréen sand; the upper is princi-
pally cormposed of the green particles, with a little siliceoustor argillaceous
matier. - The southern border of the formation on the Appoqu1mmmk
consists of a mixture of yellow and green sands, inclosing"a compact bed
of ‘shells, wh¢h have in many instances under gone decomposmon. In .
the same manner, the shelly strata on' the western limit of the- hundred "
have. suffered the loss of a large proportion of their calcareous ‘matter.
Thus the peculiar featurés of the formation point a convenient classifica-
tion of the several species, viz: the true green sand and the calcareous'
deposites—but they may be farther subdivided into eight varieties; such
distinctions, however, are not, to be considered as smenuﬁc, but’ mere]y
as an arrangement for convenience in describing the different parts of the
formation, agreeablv to their constitution, their c‘iterml characters, thelr
snuatlon and fer uhsmc eﬁ"ects.
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. Species of : Varieties of Green Sands Locahtles of the. Varieties.
Green Sands.

‘ ( Cretaceous or Llet01ddl bt Gemge s Creek.
Calcareous Decomposed & Induruted Head waters, of the Bohemxa

S Shelly, : Appoqmmmmk
"3 Bluish, / ~* ISilver Run & Drawyer’s Creek.
| Yellowish, e - |[Drawyer’s Creek.
, Black exyt’ nall Between Port Penn and Can-
Ordmary + ack exiernaty, non’s Mill-pond. .
Pyritiferous, | g gfdaf: of Bohemia & Dividing
J Blue micaceous, - Deep out of the Canal.

CHAPTER IIL-

TERTIARY FORMATIONS.
. . o )

. § 16. Berweex the lower limit-of the green sand; and the lower part
of Kent county exists a series of heds of clays. and sands, comprising two
narrow belts abounding in organic remains, which are different from those
of the upper secqndaly To these the appellation of Tertiary may be ap- .
plied from their resemblance to cértain formations of Europe, which have,
been 'similarly designated, although it may be doubted whether the cor--
respondence. Detween them is suiﬁclently exact. . The land is generally
less elevated and more level in this region than in the secondary, and the
soil varies to a greater extent, sometimes plesentmc the extremes of sand
and clay.

§ 17. In the northern part of Kent county, on Old Duck creek, and in
Wales’ mill-dam, may be observed a stony crust, topping a -blue clay,
containing abundant casts and i impressions of shells On the head waters’
of Muxdmklll in the lower - part of the same county, a heavier. deposite
with similar organic remains presents itself in the steep banks of the creek..
The intermediate country offers no similar indications of its age, but con-
sisting of yellowish cldays surmounted by sands and gravel of a like cha-
racter with those connected with the two tertiary belts, it may be included
in the tertiary formation. The same remarks apply to the clays of Ap-
poquinimink hundred. The greatest ascertained thickness of the several -
deposites taken in the aggregate amounts to 125 feet.

§ 18. Northern Tertiary.—The northern belt of tertiary offers difficul-
ties of investigation, from its presenting itself only in two localities, which
are, however, well .marked at Wales’ Mill, sec. 17; and farther up Old.

-Duck Creek at Cloak’s Mill, where it has been examined at the depth of
12 feet, and found to be umf'mm in its general features. It is a lead-blue
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arenaceous clay, containing 1mpress,1ons of shells, the upper portlon of
which at Wales’ Mill has become indurated through the agency of oxide

of iron, and the lime which it formerly. contained has been wholly re- -

moved. In’ the same bearing, and in a southwest course from this lo-
ality we find the same blue clay at Snfith’s mill on the Choptank but
without traces of organic remains. By adding the twelve feet of blue
clay to. the thickness of the superimposed yellow clay and gravel, the
“three deposites being always found together in the above localities, we
may estimate the thlckness of the f'01 mation as ﬁu as observation permits,
to be 30 [eet. &

§ 19. Southern Ternm_/—The Jowest stratum visible on the head-’

waters of Murderkill is a lead-blue clay, closely resembhng that of the
northern belt, sec. 18, but lying more open to successful investigation.
It abounds in impressions of shells in a soft clayey state, and is separated
from an overlying, white, sandy bed' by a hard 'ferruginous crust, con-
taining similar organic remains. . The white arenaceous stratum is a
semi-indurated mixture of sand and clay, and appears to consist almost
wholly of shell-casts, but in no one of the places where it is exposed, has
a trace of lime been -detected, except in.a solitary instance, when a shell

was found unaltered. By addmfr the greatest observed thickness of the

. blue clay at Jester’s,mill, sec. 85 to that of the overlying sands, &c.,
examined at- Sprmrr mills, we obtain 25 feet for the greatest asceltalned
thickness of the Southern Tertiary.

§ 20.  Yellow clays qf Appoquzmmmk Hundred. —A careful exami-
nation of the lower limit of the green sand formation proves it to-descend
below a yellowish clay or loam, from which it is separated by a stratum
of ferruginous sandstone, sometimes six feet in thickness. At these

. points the clay is not more than.10 to 15 feet thick, but farthér south as
near Blackbird, it constitutes hills some 80 feet in height, and occasion-.
ally alternates with deposites of a yellowish sand.- It is a very soft and
plastic clay, when wet, and contains a variable quantity of siliceous sand,

generally too much to permit its being classed among valuable arglllaceous '

deposites; ‘and although its pledommatmo color is a pale ochrey yellow,
yet we sometimes find it lead-colored, and nearly black. Rising in many
localities nearly or quite to the su1facc, it imparts to the soil of ‘a large

portion of the region, a considerable degree of tenacity, and consequent -
difficulty of kamg - The neclk-lands, however, as well as the western -

part, offer a soil of superior quality: indeed the- latter, known ‘as the
Levels, has been long celebrated for its fertility. - "

§ 21. Intermediate Yellow Clays.and Sands.—Wherever the stlata
subjacent to, the soil can be examined over the lar ge tract intervening be-

tween the two tertiary belts, secs. 18, 19, we find The lowest to consist of -
yellow, nearly white, and reddish’ clays, the yellow preponderating over

the others, and the upper. to ‘be composed of gravel and sands, which -

graduate into the soil. They apparently overlie the tertiary on Old

Duck Creek, and- seem to be continuous with the yellow clay-of ‘Appo- -

quinimink - bundred .sec. 20, although the’ latter point may be. doubted
from the tendency of' all the strata below the primary, to dip-towards the
southeast. For the same, and other reasons, sec. 88, it would appear to
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;

pass below the southern tertiary belt, and hence must be ranked with the

tertiary formations, until it be shown that it is of more recent origin. If

we include the sands and gravel in the same formation with the clays on
which they rest, we may assxgn 40 feet as its greatest ascertamed thick-
ness.’ . ,

.

'CHAPTER IV.:

RECENT FORMATIONS.

'

§ 22 To the southwqrd of the lower tertiary, anc] as far as the southern

* limit of the State, are deposites of clay, and sands with a preponderance

of the former.- Organic remains afe rarely found in them, and as they
contain none of those which characterise the ‘tertiary, and resemble the -

shells which still exist in our waters, we may not go far astray in as-

signing to' the whole formation.a later origin; and- telmmrr it Recent. - If
this be trae, the deposités on the neck-lands and-on the leIdan' ridge are

referrible to the same class. The surface of the country lymg aboye the

recent deposites of the lower part of Kent, and the whole of Sussex coun-
ties, is much more: level than the precéding regions of secondary or ter-

tlary date; and is less hequently scooped out into ravines. The soil is

more variable than in any other portion of the State, offering the two
extremes of stiff clays and blowing sands; but in several 1nstances, as in

Northwest Fork Hundred, and on “the neck lands, it 'is of medium texture,

and-endowed with superior fertility. - The greatest ascextamed thickness

of the clays is 40 feet, § 90.

-§ 23.  The lowest stratum is a yellow1sh clay, at times of a light Iead
color, alternafing with thin seams of sand, and super-imposed by vellow-
ish and. nearly white sands of very variable thickness, amounting at
times to twenty feet. The Lower clays, Upper sands, and the more

‘Modern deposites of the river constitute the recent formations of ‘the

State. The’ clay frequently rising to the surface forms’a very heavy soil,-

~while' in & majority of instances “the upper stratum forms a very lloht

sandy soil, which has 1mp10perly imparted its character to the whole

.. -county. Organxc remains are rarely. discovered, among which may be

instanced the deposite near Dagsborough, and others in " Baltimore hun-
dred,; embedded in a blue clay, and those on the Nanticoke, contained.in
a yellow loam, which rests on a similar blue clay.” "On the head waters
of some of the streams are deposites of iron ore, which haye been
wrouvht for years, and may still yield largely, unless the country be sub- ..
Jectcd to drainage. . '
§ 24, Addenda. Taking a nrenelal view of the State, by procecdmo
from the N. towards the S., we observe that the rolling country of the
primary becomes less broken and more level—that the dcposﬁg—:s of gra.’
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vel diminish: in extent and coarseness, graduating into fine sand—and that

the amount of ferruginous matter-decreases in the same ratio.” To the ,

latter assertion, the objection might beé urged; that the deposites of iron ore
in the south prove the contrary. It becomes evident, however, from an
‘examination of the strata, that the iron in them does diminishin quantity,
_but that while it is carried away by streams from a more broken and hilly

region, it is usually deposited at the place where chalybeates issue on '

,the more level lands of Kent and Sussex. A glance at the map of Dela-
ware shows the general bearing of the southern outline of the primary

¢ region to be nearly N. 50 deg. E and by a'comparison of the respective '

lmnts of the other formations. w1th similar strata in adjoining States, we
find their general bearing to correspond with the same line, and all exhibit
a parallelabm to the great outline” of the sea:coast. The meuulamy of
the primary will scarcely admit of determmmg its - thickness, but .the
- aggregate thickness of the upper ‘secondary, teruary, -and recent forma-
-tions will probably not fall short of 500 feet. ‘ :
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-<. . SPECIAL GEOLOGY.

CHAPTER I = BT

PR’IMA‘RY RO,CKS.‘
. SECTION 1.

Gneiss.

. "§25. Amone the numberless places where this rock was examined,
a few may be selected that may serve to establish its: character as it has
been described secs. 4-5, and'at the same time show the variations to
which it is subject: ~On ‘the Lancaster turnpike, about one mile from
Wilmington, the gneiss may be seen decomposed in its original bed, pre-.
senting light colored laminz of quartz and kaolin (decomposed felspar,).
alternating with dark lines of black mica. It.is very soft, easily cut with
the knife, and yet so regularly disposed as to give the ordinary bearing
and dip of the rock, sec.'5.  Proceeding farther on the same road, it may
be seen 'under similar .circumstances in’ many exposures, but gradually
gives way to a more solid rock. . On the turnpike passing through New-
port, and all the roads that cross the southern outline of the Primary re-
gion, this disintegration may be" frequently ‘observed, and is usually cha-
racterised by a deep red color from the large 'proportion of oxide of ‘iron
it contains. : But the frequency of this occurrenceis not more remark-
able than its depth. 20 and 30 feet \in- thickness of" disentegrated gneiss
has been observed,-and how much more may be found we cannot deter-

" mihe, although the probality- is that the solid stone lies at no great dis.
tance below the depth just mentioned. From these facts, we are at
liberty to draw conclusions relative to the great destructibility of the rock
when exposed to ‘the powerful .decomposing agents of nature during
lengthened periods of time; a conclusion, however, that is far from mili-
tating against its employment in the arts o6f construction, where it would

"be less influenced by those'agents, and during a period of comparatively
short duration. - Its liability to change is farther shown by the total ab-
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- sence of anmﬁlar fragments, and the rarity of rounded boulders, which
have been found chiefly on the Lancaster pike betiween one and thrée
miles from Wilmington, and near the point where the Brandywine enters
the State.  Even this last locality might furnish one proof of the point

we aim to establish, {rom the unusual quantlty of mica strewed over the.

_soil, were it not that the dissemination of this substance throuah the soﬂ
of the whole region is abundant evidence in itself.

§ 26. Noththstandmg the variable quantities of the three prmc1pal .

ingredients of gneiss, sec. 4, it is rarely found very-fre¢ from any ore of
" them. One instance of this occurs near Phillips’s mill in' the vicinity of
Brandywine Springs, where a Trappaan Tock passes through gneiss com-
posed in one part almost altogether of mica, and in another of felspar and

quartz. - The former of these varieties, if found ‘in- sufficient quantity, '

would answer a good purpose, as a hearth-stone for some furnaces, the
latter as a building material, sec. 157. - Since the absence of any one of
- the three’ minerals is of rare occurrence, when speaking of the rock, they

must be supposed to be present nearly in the proportions stated, sec. 4.
§ 27. Beside the three constituents of gneiss; one other snnple mine-

ral is extenswely diffused through it, the'common red garnet; which com- '
municates to it a peculiar tortuous appearance, and sometimes renders it"

a matter of no small difficulty to'take accurate bearings.” Thus about .

five and'a half miles from Wilmington on the Concord tumpike is an ir-
" regularly stratified gneiss, chiefly cdmposed of white felspar and quartz,

. with a few lines of black mica, and garnets disseminated through some

portions, with veins of a pure white felspar; the same continues to the
Pennsylvania line, where it assumes more regularity, and the garnets dis-
appear. - Passing from Smith’s tavern' (on an extension of the Concord
Pike), to Smith’s bridge on the Brandywine, the same rock is observable,
abounding in garnets to such an extent as to Constitute a prominent con-
stituent, and yet in some instances: so regular as'to admit of measurément
of its duectmn, sec. 30. On the Kennet pike, about four and a half
miles from Wilmington, the gneiss is regular and abounds in black mica,
but a little f'arthel onwald about five mlles, it becomes mere tortuous
from the presence of garnets, and continues the same features for several
miles. These few instances may serve to show the. extensive dlﬂ’usmn of
this simple mineral through the primary region.-

§ 28. The quartz and felspar being genexally white, the gray color
- of gneiss is chiefly due to its content_ of' black mica, which is often in

such abundance as to‘give-its own hue to the rock, as in the locality -

mentioned in sec. 27—on thé Kennet pike, four and a half miles from
. Wilmington, and other places on the same road—on Red Clay Creek, N.'
of the Lancaster ‘pike—on Pike Creek near the lime quarries, &c. But
" these micaceous scales are not unfrequently replaced by hornblende, (sec.
4,) to dlstmomsh ‘between which often requires minute inspection. Thus,
100 yards'on either side of Tucker’s spar-quarries, they occur together,
the hornblende communicating g oreater Urav1ty, hardness, and toughness.
At this place also, frequent natural joints (sec. 5,) intersecting the planes
of stratification at similar angles, split the rocks into blocks s6 uniform

as to resemble crystalline forms, a circumstance most frequently observed -

i

\
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when hornblende is .present. When hornblende occurs even in some
qhantity,in the gneiss, it-does not necessarily indicate the vicinity of a

trappean rock, for there is no evidence of such an injection in the locahty '

mentioned, nor in several others which were examined.

§ 29.: Veins of quartz and felspar, are often seen traversmg gnexas,
forming waving lines, and yet in general following the planes of stratifica-
tion, or its beaung such are the localities on the Concord pike five and

~a half miles from Wilmington, noticed in sec. 27, and on the Kennet plke, )

a little beyond the fifth and swth mile-stones, where the quartz has the
appearance of having been injected in-a fused or liquid state into the rock:
In the neighborhood of Centreville are also to be seen trye granitic veins

" of small extent in connection with the quartzose, from which, in all pro-’

bability, the magnetic oxide of iron occasionally found there h"lS been de-

rived. From the instances adduced in this and the preceding paragraphs,
a false inference should not be drawn relative to the irregularity of the
gaeiss or the deviation from its ordinary features over the whole primary.
“range, for these are merely exceptions to the genelal chalactels given-in
secs. 4—>5.
§ 30. In a larg ge (majonty of cases where the gneiss is-exposed, we may
apply the compass and levelling quadrant, to measure the bearing and dip

with accuracy. Thus on an extension of the Concord turnpike near the .

- State line, sec. 27, it bears N. 60 deg. E:, and dips at an angle of 80 deg.

to the S. E. contrary to its usual dip, which we may attribute. to-the _

vicinity of the serpentine; sec. .43, and its’ projection” beyond a vertical

" position to the causes which upheaved: it; for, southwest of this place on '
" the road from Smith’s tavern to Smlth’s bndoe it bears” N. 60 deg: E.

with a dip of 60 deg. to N. 30 deg. W. and still farther to the S. W. at
- Blair’s lime-quarry b. N. 55 deg. E dip.to N. W. -On the Kennet turn-
. pike; four and a half miles from Wilmington, b. N. 40 deg. E. d. steep

- to N. W.;—five miles from Wilmington, b. N. 40 deg. E. d. 80 deg. to N.
-W.; six and a quarter miles from Wilmington b. N. 35 deg. F. nearly

vertical; and on a road ranning W. from this turnpike at six miles from

Wil mmgtonb N. 30 deg. E. nearly vertical. These last bearings are
probably affected by the granitic vein in the serpentine, lying to the
«southward, for around this injection the bearings vaiy from the ordinary
" direction, as on a small stream, emptying into Red Clay Creek, about one

and a half miles S. by W. of the Spar Quarries the gneiss b. N. 20 deg..

“E. and is nearly vertical, while on the-Red Clay Creek it bears N. 50
- deg. E. - To illustrate still farther this variation towards the east, may be
adduced the bearing of interstratified gneiss and hornblende, E. of Jeanes’
* lime quarries, where, they b. N. 5 deg..to 10 deg. E., dipping both east
and west. If we take ‘those locahtles where - there have been fewer

causes of disturbance, we find 'that the average bearing of the formation

~is N. 47 deg. E., with a highly ‘inclined dlp to the N. W., and that its ’

lower limit bears about N. 40 deg. E., in whlch number it agrees thh‘

the tlappean rocks, on 1ts S, E. bordel

-
c
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SECTION II.

,Felsputhean Rocks. ot

§ 31 Besu]e the punc1pal Iocahty of this formatzon, mentioned in sec.
6 it is recognised by its boulders in various parts of the primary region,
and in several instances 47 silu, as near Jeanes’ lime qualrles, and on
Red Clay Creek, sec. 30. ‘The boulders may be seen on the Concord,
Kennet, and Lancaeter turnpikes, within several miles of lemmﬂton,
and on the Philadelphia turnpike as far as the State-line. - Its usual com-
position, as stated sec. 6, is correct, but the deviations from this are so
- great, that it often appears to be a different rock. The formation has.
sometimes been termed the blue rock of the Delaware quarries; an appro- -
- priate term for one of its varieties, in which the quartz, in addition to its
smoky hue, reflects a shade of blue. The felspar contained in it is highly
crystalling, and has likewise a smoky grey color. * Being composed of
these two mmelala, the rock might be supposed to be always dark, but
the latter mineral is at times less crystalline, and possesses a light co]or
in common with the quartz, as.on the banks of the Brandywine near Gil- .
‘pms mills, and where Hornblende abounds, it is black. ,
-§ 32.. By examining the several quarries which have been opened, a
better idea jnay be f'mmed of the varied nature of the rock. At Chmch- )
-man’s quarry on the Christianna, the fine-grained variety is most abun-
dant, and- hence the fine blue color of' the rock. Its predominant ingredient
is quartz, veins of which, free from felspar, traverse the quarry; and it-is
- of that kind denominated greasy quartz, with a color nearly white passing
on the edges of the vein into green, from the contact of hornblende. The
veins- sometimes contain a bronze-colored mineral which was supposed to
be hypersthene or bronzite; but the small quantities which were obtained
do.not permit of an accurate determination, whether they are bronzite cr

fractured plates of Telspar.. ‘There is a decided tendency to stratification ..

or lamination in this quarry, and the direction might have been measured
-had a weathered surface pmsented itself. + Several irregular 'veins, how-
" ever, traverse it which have not this tendency, and they are distinguished
by their content of hornblende and - consequent dark color, haldness,
weight and toughness.. Passing from these decidedly granular. veins to .
that pOlthl’l of the rock exhlbxlmrr lines, 'the’ hornblende decreases in
quantity, and appears to be often 1ep.acod by black mica, until. the gra- -

dation ceases in'a true gneiss. Pecular to the rock are also great ]omts

intersécting each other '1[ various 'mcles, and as.far as observed, without
any degree of regularity; hence, in blastmg, the fractunes follow thebe
lmes rather than the planes of lamination. .
§ 33. A rock'in most respects similar.to the preccdmnr 1S com?nsed in
Clyde s quarry, on the Brandywine, excepting that being much more ex-
tensively worked, it displays the formation to greater advantage, in regard
to varlety, to veins, joints, and structure. As in the precedin so in-this”
quarry, it is a fine-grained, blue rock, with a supeuor quantxty of quartz,

i
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proportionably less felspar, but rather more black mica. Some few parts
exhibit the coarse-grained variety, with more felspar, and generally in
this, we_ find granular hornblendic veins, often’containing large plates of
hornblende and black mica. In one_of these veins were well- defined
crystals of sulphuret of iron. We have here a better opportunity of ex-
amining the great joints, only one series of which appears to conform in
some measure {o regularity, the remainder being so irregular as to pre-
vent.the possibility of forming a gereral law relative. to -their dnecnon.
The tendency to stlauﬁcatlon is more. clearly perceived, yet so obscure
on the freshly. fractured surfaces as to_resmtl attempts ‘at measurement. .

- Although fragments might be mistaken for gneiss, yet there is no conclu-

sive evidence in, this quarry of a transition to that rock. = A short distance

" N. E. of the Brandywine quarries, are Gordon’s, presenting similar cha-

racters with less of thc coarse-grained vauety, and showing-a more 'dis-

. tinct lamination.

"34. Passing on still farther to the N. L., the rocks at Quarryville,

“on the W. of the turn pike; present us. with the best examples of the coarse-

grained variety. It is mainly composed of masses of crystalline felspar,
of a smoky color, forming a solid bed with a very small. proportion of
qU'utz, and occasional p]ates of black mica and hornblende. The felspar.
is very lustrous, cleaving into a regular form, and although closely re-
sembling that found in Noxway which often exhibits-a beautiful play of
colors, such specimens have hitherto eluded a search for. them.  No ten-

* _ dency whatever to stratification is perceptible, and the great-joints or fis-

sures are less frequent, and appear to' follow no detemmmte law. ‘Hence,
in "blasting, enormous masses of rock are Frequently heaved from ‘their
solid bed, and are capablé of being split by wedges in any. required di-
rection. The fine-grained and dlstmcrly laminated rock adjoins the coarse-
grained, and seems to bear ihe same relation to it that.gneiss does to gra-

. nite. The felspathic rock is more ‘subject to disintegration than the fine-

grained or quarizose, not {rom the abundance of'its fdspal nor from local
differences in the nature of ‘this -mineral, for we find it liable to change
on]y in a few instances, where natural h:smes admit of the pcwolatlon of' )

“water, and the felspar seems to be uniform in its character, but it would

seem to arise from some cause which has escaped observatlon. At first
sight, the presence of pyrites would point out the cause, but the sulphuret.
of iron proves, upon a closer inspsction, to resolve itsell into small scales

" of quartz and felspar, with a golden lustre. The decomposition having

only been observed on pieces taken near the surface of the ground, we
might rather attribute it to an incipient decomposition which took place
before the rock was removed from its bed, in which case it becomes a

matter of little moment. - Where this felspar has suffered a _partial change
it is softer, of a lighter color, and resembles ordinary white felspar. On
the east side of the road, we again meet with the fine-grained variety,
witha well-marked lammanon, “and containg more black mica and horn:
blende than are usually found.  As usual, it is distinguished by a grealer
degree of hardness and toughness, rendering it less manageable under the’
stone-chisel, but at.the same time more durable.

§ 85. In the northeastern corner of the & tate are the qu'u ries on Naa-
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man’s creek, which present excellent specimens of the fine-grained rock with -

an intermixture of the coarser kind, the former abouudmfrm quartz, the lat-
ter in felspar.” The same appearances are obacrvablc as- has already

" been described under the preceding sections, with the exception of an in-

creased quantity of hornblende, which being still -in smaller proportion

than the remainder, does not mateually affect its. cl)amcter for bettcr or,

worse, in a-practical point of view.
-§ 86. The above are the most important quarues of 'the blue rock of

Delaware, situated ‘on, or near navigable waters. Far, however, from
comprising all the localities whence a » valuable malerial for purposes of

construction might be’ derived, there are. numerous other peints which

might be wwurrht to ddvanlaue along the Delaware shore, and farther-in

the interior, capable of yleldmcr a sione of equally excellent . properties,
and more varied in appearance. To the N. E. of Wilmington on Shell-
 pot hill, the exposures of blue rock on the turnpike and other roads leading
from it, and the openings made for stone around the neighborhood lead to
the conclusion that the hill is wholly composed of this formation, but that
its surface varies more than the outline of the hill, is evident from the fact of

its protruding through the soil in one place, and not far from this the di- -

luvial deposite may “be found of the depth of 60 feet. Ou the Concord.

- turnpike, about two miles from Wilmington, the blue rock is traceable by

numerous boulders, and in a few instances may be secn in place. Itis
distinctly stratified, as may be observed on all the weathered surfaces,
even though the fracture exhibit no such appearance; but the latter some-
times shows a lamination composed of lines of light-colored quartz and
felspar, alterpating with those of smoky quartz, f'elspar and hornblende.
It bears N.-40 detr E., and dips to the N. W. The same appearances

' are observable at fntervals nearly to the fourth mile, where white felspar

and quartz form regular lamina, and a little beyond, the rock has pre-
cisely the same’ beaum and ‘dip. Near the top of the hill skirting the
west side.of the: Blandywme, at Gilpin’s mills, the felspathean rock which
Jis.quarried out, is-of so light.a color as not to merit the name of blue, and
closely resembles 01dmary gneiss. . Composed of a light-colored granular
quartz, a light gray, nearly opake- felspar, and llght colored mica-lying

in planes, it “would be - -pronounced .to be common -gneiss, did it not gra-_

dually pass towards the bottom of the hill into the ordinary blue-rock..

It is more dxstmctly stratified than the, same rock of any other observed -

locality, b.. N. 30 deg. E., dipping at an angle of 60 deg. to N. W; . in-
deed, this feature. is so well impressed upon it, that it is quarried by split-
ting large blocks in the planes of stratification. Nearly the same bear-
inrr and dip: are to be. seen  along the Brandywine as far as three miles
from Wilmington. ' At the last’ placo, the rock-has a beautiful blue color,

and contains veins with a'reddish quartz, and apparently much pyrites.

“A more rigid’ examination, however, proves the latter to be fissured plates
of ‘quartz and felspar refracting a golden lustre, similar. to those met
with at the quarrles of Chubtlanna Brandywine, and Quarryvﬂle, sec.
34.

§ 37. From the instances noticed in the.foregomg paragraphs, as well
as from numerous observations which have not been detailed, we are safe

8. ,
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in drawing the conclusion that the greater part of the trappean formation,
possesses a clearly stratified structure, that the hornblendic and coarse
telspathic veins do not, and that there-appears to be a gradual transition
from the former into an undoubted gneiss. -An instance of the latter rock
containing hornblende has been alluded to, sec. 28, but again we have ex- -
amples of a hornblendic vein ~with the same ‘structure, as a little to- the -
~ . eastward of Jeanes’ lime quarries, sec. 30, and about one and a half
miles N. by E. of the Buck tavern on the Kennet road. For a short
distance beyond this tavern on the Kennet pike, the rock appears to be a
medium between trap and gneiss, - differing in few particulars from the
latter, excepting in the replacement of mica by scales of hornblende.
- About one mile N. by W. of Springer’s tavern, (on the Lancaster turn-
_pike,) nimerous boulders of stratified, and a few unstratified trap, and
" true gneiss strew thé hills and valluyb. The instance alluded to (near
Jeanes’) shows a remarkable deviation from the ordinary direction of the -
formation. Leaving this anomaly out of the question, we obtain as the
average bearing, N 37 deg. E., with a dip towards the N. W. . The gra-
dual passage of gneiss into felspathean rocks, rendering it 1mposs1b1e to
define -their relative limits with accuracy, the line drawn on the map
throws the great mass of the latter on its eastern side, while it embraces
at the same tlme, a few obselved locahtles of gneiss.

SECTION IIL .

Limestone. -

§ 89. The venelal features of the f'orm'ltlon have been given, sec. 7.
At Jeanes’, it is composed. of coarse, crystalline grains cemented. together,
which, having been subjected to' the influence of atmbspheric agents, in
the upper portxons of the quarry, have separated, and formed a calcareous
sand and gravel, or are so little coherent as to crumble with a slight blow.
Some of the veins have resisted’ dlsmteglatlon, and still offer a hald and
excellent stone. which is used for burning to quicklime. Descendmg from .
the surface to the lower portions of the quarry, the hard seams become
lar«rer, until in the lowest visible stlalum, it forms one continuous mass
of ‘solid crystalline limestone, requiring the blast'to dislodge it from its

- bed. Springs of water do not affect the upper pomon but when it becomes
necessary to work the lower and more solid portions, drains andeven
machme1y will probably be required to remove the water. Adjoining the
granitic vein, sec. 9, in some other. parts of the quarry, we find-a mineral
in considerable quantity, which, thoughresembling limestone in'appearance,
differs from' it in . hardness, crystalline- structure, and composition; it is |
tremolite, both fibrous and foliated, the former white; and the latter with ~’
a bluish shade. Thebearing and dip of the limestone, sec. 9, nearly cor-,
respond with those of the gneiss. The strata being much shattered, and
but few exposures o{' the rock oﬁ'enna thom'selves, St is impossible to de-
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'tcrmme with accuracy, its tlncl;ness, it cannot howevcr, fall short ol' G0
feet. Of far higher interest to us.is the composition of this rock, which
varies in its different layers.  An experienced eye would say, _]udfrmg in
accordance with generally acknowledged characters, that it is a pure car-
bonate of lime, but-analysis proves it otherw1se, and although pieces might
be selected, giving no evidence of magnesia, yet a careful analysis of an
average specimen ) from ‘Jeanes’ quarry, conducted by Mr. Jamcs Blaney,
of Newcastle, showed its compoeltlon to be— E '

’Cmbonate of llme, . - o

‘ 533
“ “of magnesia, cel e 466 ‘
" Alumiha and a trace of oxndc of iron, 06
Talcose resulue, FERERE I 0.8
\ 100-8

" An examination of a dark colored seam by Mr. Wm. Buxter, gave as
its constituents:—. ‘ R o .

I

Carbondte of lime, - , / =~ . .~ '785 '

¢ of magnesia, . 9.0 .
Alumina and oxide of iron, - A trace..’
Mica, sand, talc, &c., - " - 12.1

o 966

§ 40. About.two mlles S. 80 deg. W from Centrewlle, Klair’s quarry
exhibits a limestone similar to the preceding in its general -characters
being coarsely granular and highly crystalline, and although wrought to
a limited extent, it is sufﬁcmntly developed to afford an 1nsl'mce of the y
. interstratification of gneiss and limestone, layers of the former intervening
between the latter. The layers of the lime rock are several feet in thick-
ness, one of them probably much thicker than the rest, but whether it can

be wrought extenswely, want of  .exposures of the rock and the absence .

:of collaler'll evidence prevents our drawing a conclusion.” That there is,
more -than, sufficient to supply ‘the demand of the ncmhborhood will
scarcely admit of a doubt, and that its quality is equal to “that of Jeanes ,
ds shown by the following analysis performed by C. Morfit, of Washmg~
ton:—

Carbonate of lime, . < e e 54.4 IR
" Carbonate of magnesia, ~ .+ - 45.2
Oxide of iron and alumma, -~ - L0
'l‘alcose re51due, s - . 0.2
1100.8

Not far from - where the Brandywine enters the State, and probably a
short distance across the line, an excellent quality of limestone has been
found smnlur to-both of the foregoing formatlons in the character of' the .
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strme, but differing in'its connectlon with %erpentme. Indeed some hand
specimens cxhlblt gneiss on one side, and limestone and serpentine on the *

other.. Like the othe1 quames, this shows a stone disintegrated near the
surf’ace, displaying a coarse, calcareous sand, composed of rhombs; of

_its thickness we have still fewer means of'Jud*rlnrr Each of the quarries

‘described in this palacrraph, are troubled with springs of, water, which

may be’ ‘remoyed by long “drains, through valleys with a gentle descent.

The bearing of the formor (Klair’s,) is N 51 deg. E.,.d. to N. W.; that
of the latfer (Bullock’ s,) ‘could not be mcasmed but it probably corres-"
ponds with gneiss in the immediate nemhborhood N. 60 deg. E., w1th a

: d1p of 60 deg to N. W, séc. 30.

-§ 41. The two.preceding- paragraphs contain all that i is of' importance
relative to the limestone formations of Delaware, as far as they liave been
investigated, but our inquiries should hot cease here, for the great value’
of the, s.*one, leads naturally to researches after other localities of the same.

- By a close examination of those already known, we find them to agree in.

~the, pﬂcullax conformatioh of the valleys, their great depth, their abrupt

ﬂanks, in the calcareous sands of their upper p'uts of the formation, and

-in the calcareous waters issuing from them. .Similarly situated VEIHE}/'b

have been eagerly sought aﬂer, various waters have. been tested, sands
examined in the beds of brooks, and ‘the bearings of existing quarries
have been ‘traced, ‘but thé séarch has thus far been fruitless. Nevellhe-
less, the necessaxy blcvxty of such examinations, cannot throw reasona-
ble doubts over the existence of other beds of hmestone of equal value,

and possibly of ar sater extent. v :

.. SECTIONIV. = |
Sé}pe}ztine. 3 ®

-~ § 42, The 1'11crcst body of serpentme in the ?tato is that mentxoned in

sec. 8, which is lrxen'ulaxly traversed by a gramtlc vein, so' rich in pure:

felspeu as to originate the “Spar quarries,” in order toits employment

in the manufacture of porcelain.. The fmm'mon to the eastward of Tuck-~
“er’s spar-quarry consists of serpentine of different:shades of green, with”

talc, asbestus, and other minerals, which are its ordinary accompaniments;
the light green is softer, and abounds more. in fibrous ‘and foliated tale;

.the darker varicties are much more Lourrh, harder and more massive. A,
;
. few yards west-of Tucker’s, another opening displays the serpentine with

an abundant content of tale.~ West of the road passing by Dixon’s quar-
1y, several openings have been made in the serpentine, in which it pre.
sents the ordinary cbaractets, except in the abundance of asbestus it con-’
tains, dlssemmated in numerous, veins. -As it crosses the road towards .

. Dixon’ S, its talcosp veins are more numelous, a feature which it possesses

at these .quarries, and which appears to increase in the most N. Easterly

'fpart of the serpentine r]dfre. At this Iast mentxoned p]ace, (abcut one-
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third or half a mile N. E. of Dixon’s,) the green rock rises abruptly from
a meadow, and mainly consists of a fibrous mineral, with less of the
unctuous feel, which is characteristic of talcose or magnesian minerals. "

- It is traversed by veins of white tale and carbonate-of magnesia. Ser-' -
pentine often appears to be stratified, and its course can even be measured,
but its exposures in this range being few in number, and chiefly in con-
tact with the granite, it is impossible to make admeasurements of its bear-
ing or dip that can be relied on. The greatest length of the ridge is
about one mile, its extreme breadth one- third to_half a mile. Serpentlne
rock containing a variety of minerals, cannot be expected to have an uni-

“ form composmon, but a specimen of the precious serpentine, yielded -Mo-
sander and Lychnell, 44.3 silica —|- 42.7 magnesia —|— 13. water = 1005’
but it- generally. contains in addition to the above principal mmedlenls,

profoxxde of .iron, alumina, lime and bituminous matter; hence, in con- -

nection with it, we find a variety of minerals containing silica and mag-
nesia, such as asbestus, anthophyllite, marmolite, and hydmte, and car-
bonate of magunesia. . Chromic non, a mineral. of some value;, has not
hitherto been detec\ted in quantity in this range, in Delawalc, althou0h it
was carefully sought after.

§ 43. There is anothe1 locality o{' selpcmlne near the Stats line, be-
tween Smith’s tavern, and where the Brandywine enters the State, gene-

rally of a light green.color, and containing hematitic iron ore of good.”

quality. - South of the principal exposure, it is associated with limestone,
in Bullock’s quarry, sec. 40, and bears a resemblance to the verd antique.
Subject to a certain amount of disintegration, we find it converted into. a
talcose clay, in the brook flowing near'the quarry, and from a granitic

vein probably connected with it, as in that of Tucker and Dixon, arises a

deposition of kaolin, with a llttle talcose matter. It is more lrrcaulm than
the preceding formation and its dimensions within the State much smaller

 SECTION V:

vGranite.‘

§ 44." The main body of one gramtlc vein seems to pass through the
centre. of the serpentine, sec. 42, but its ramifications extend through
every part of that rock. "It is mamly composed of a pure white felspal,

. -which gave rise to the -spar-quarries, and veins of quariz ‘traversing it
~-with a certain degree of regularity constitutes graphic granite, so called
from the resemblance of its surface to written characters. Detached and
imperfectly crystallised specimens of felspar are frequent at Tucker’s; at
Dixon’s, it ‘occurs at times more massive with large veins' of quartz.

That there is a difference between the. felspars {from dlﬁ'crcnt parts of the -

formation, is clearly shown by the partial decomposmon of some por-
tions of it in both quarries, while other portions, equally exposed to at-

: mospherlc agents are probably as firm ‘as when first. generated. The .

i

'

/
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. chief difference lies in the nature of the alkali, which is ‘one of the cha-
.racteristic constituents of felspar; for the ordinary mineral contains po-
tassa, which, in the decomposable species is replaced by soda. The dif-
ference: of their constitution is sufficient to establish another spemes,
known to mmelaloglats as albite or soda- felspar, which is abundant in
Tucker’s quarry. - The only other large vein which has been examined,
passes through Jeanes lime.quarry, and the limestone having been exca-
vated on elther side; it stands like a'solid wall; with a beann(r nearly E.
and W. .Although it does not appear to havc affected the course of the
hmealone, yet it is possible we may look to it for the S. 1. dip of the lat-
ter rock, in the'same manner as goeiss. has suffered in the vicinity of
limestone and serpemme, with™ granitic injections, sec. 30, Pt. I.  Like
the pnecedmtr it is mainly composed of felspar, but the' presence of fer-
ruginous matter, indicated by its yellowish color, deteriorates the quality

of the mineral, rendering it almost useless in the manufacture of porcelain.

Knowing the composmon of- felspar and limestone, we are at no loss to
account f'or the masses of tlcmohte, sec. 39, on the sides. of the granitic
*vein, for it contains nearly all the mgledxems of the two mmelals, and
- has evidently arlsen from the mJechon of fused granite lthLth the strati-
fied limerock.

§ 45. - There are numerous other veins of granite in thé pumary re-
gion, abounding in pure felspar, which might undoubtedly be wrought to
advantave, but. the demand for the “material is at present too limited to
permit-an examination of their extent and value. ‘When felspar under-
goes' decomposxtlon, it forms a species of clay known under the name: of
kaolin, which possesses great value in the manufacture of china ware and
porcelain, especially: whexe it is free from oxide, of iron. A few localities
of this. substance have been found, but being deposited by small brooks,
they are too limited to demand attention. ,A larger deposite situated a
short distance across the Pennsylvania line from Mill Creek hundred
yielded an excellent quality of kaolin, to the proprietors of the porcelain
factory at Philadelphia, and were a minute search instituted by the farmer,
many such localities; might be discovered. - When found in a moistened
state, it resembles white clay, but is less’ plastlc, crumbles when 'dry to a
coarse or fine powder, is very white, may contain a few micaceous scales,
between the teeth always shows the presence of siliceous particles; and
hardens but shcrhtly in an intense fire. Overlying, and in the viciuity of ‘.
the granite in the selpentme, occur - large blocks of a white granular
quartz, apparently pure, which were used successfully in the fabrication .
of poxcel'un, no trace of its original bed was discovered, but the proba-
blhty is that a vein of it fraverses the granite.

§-46. -Deposites over the Primary Rocls. ——Overlvmgr the primary, .

.is'a diluvial deposite of clays, sands and gravel of vatrious depths, arising
from the uneven surface of the rocks, and amounting at times to at least
60 feet. On the southeastern edge of the region, it consists of a dark red
clay, embodymg in places a. ldlge plOpOlthH of gravel, as may be seen
in cuttings on nearly all the roads, more- strikingly in the neighborhood
of Wilmington. The moment we descend from the primary to the suc-
ceeding formatlon, the gravel ceases to-exist in quantity, and the red clay .



to increase without any visible interruption; whence it would appear.that
the diluvial deposite overlying the- primary. is one and the same with the
red clay formation to be described.: The great amount of clay in. this
deposite has necossanly its influence in rendering the soil of .the upper

hundreds tenacious and’ heavv, the more so as the gravelly beds some- .

times, though rarely, approach the surface of the ground. ~On the Lan-
- caster tmnplkc, about one mile from Wllmmclon the trap is superim-
posed by a bluish elay, which is surmounted by the red gravel, the latter
exhibiting itself ‘at intervals for. several miles on the same road. About

three and a hal miles in the same direction is a bed of wHite unctuous

clay, résembling - kaolin, in the bed of a small- upland stream. Beyond
this point, the mmllacmus matter: decreasing in quantity, the formation
becomes a red gmvel of diminished tenacity. - Passing westerly, towards,
Mill Creek, the gravel deposite gradually gtves place-to a yellowish loam
on the upland and a white clay:in the valleys, the former being general,
and the latter, local deposités. Proceeding in’ whatever dnectlon towards
the W. and N. W., from the S. L. border of the primary region, we find
nearly the same ‘order of deposites plovalent showing the truth of the

conclusions offered above relative to the continuity of the red clay forma- -

tion over the lowcr part of the’ pnmary

'_CHAI;TER 1.
“ P ’ UPI’ER “SECONDVA%IY DEI’OSII‘ES.
féECTION L.
vRed élay lFoimation. |

§47. In the v1cm1ty of' New Cactlc, the soil is usually tenacxous,
loosened only in a’ few. instances by the admixture of the yellow sands
sec. 13, but where the basis, of this region, the red clay crops out, it be-
comes ralher too heavy to admit of superior culture unless the nalule of
the soil be altered by the free use, of lime or .the : admixture of sands.

About two miles N. by E. of the town, the mingled red and white clays.

rise to the height of some, six feet above tide-water, and can be seen in
only a few instances in the direction of Wilmington, in consequence of
the supeumposed heavy beds of sand and gravel, whlch may be best ob-
served in the cuttings of the road. On the 1oads running S..W. and W,

from the town, these last beds are so heavy, as to pleclude the possibility
of making-any observations on the red clay, excepting a small exposure,
of it w\thm the .first mile, on the rail-road. That it underlies: the town
itself, is proved by the borings made for water some years since, when it
was struck near the rail-road wharf; at a'short depth below the surface,

and penetrated upwards of 70 feet, and another boring made on the green, '
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extended to about 180 feet: "It is to be regretted that an accurate account
of these borings, together with specimens of the various deposites passed -
through were not retained; for all that we can ascertain is, that they per-
forated alternating beds of red, yellow and white clays, and white sands, ~
to'the termination” of the boridg, and that the light colored clays were
the most abundant; from. which  we may draw an’ lmpoxtam mﬁ,rence
“relaiive to their extent, and diffusion. :
§ 48. Proceeding. (rom” this place.to the N. we' find the foxmailon on
the hills sloping towards Wilmington rising some 30-—40 feet above tide-
water, and composed of mingled red and white. clays, the former predomi-
nating, as is frequentin the Tills skirting the Chnistianna farther to the
W, Here too, on a {arm belonging to T .‘atockton, the superincumbent
sand assumes a degree of fineness which gives it value as an ingredient
‘of mortar.  No other localities have been’seen in' which - the sand offered
similar advamaﬁn‘s, but there can be no reasonable doubt of their existence
and discovery, and in order to induce a scanch for the same it may not be
arniss to-present its characters. It is very'slightly coherent even in a
moistened state, and when dry crumbles down to-a uniformly fine-grained
~Joose sand of a white color with a shade of yellow. Passing on- towalds
_the S. W. along this line of hills, the red clay is abundantl y found with
its overlying mavel and sand, which in many instances assume the cha-

" racters of thdt overlying the lower portion of the primary, sec.’ 46, and

sometimes, as in the vicinity of Newport, rise to the height of 40 feet.
" The neighborhood of Christianna’ offers the best oppmtumty of studying
the red-clay formation, which presents excellent sections on the banks of
the creek, and on the road-cuttings, the uppermost portion frequently lying
60-80 feet above.tide-watet. The great preponderance of red clay com-
municates a peculiarly brilliant velmllllon hue to the denuded acclivities

- of the banks bounding the creek on the N. . A. closer inspection, howev-

" er, detects numerous subordmate beds of white, lead:colored and ye]low
' clays alternating with thin"seams of sand, and shows the variable nature
of the red varu.ty, for ‘although the last is usually very tenacious and
- plastic, . tlnouorhout the .whole region of which it constitutes the principal
member, yet hene we find some portlom sandy and friable in d dry state,
from the admixture of both sand and gravel;—other portions become ‘so -
indurated as to pass into a clay-slate, both in reference to hirdneéss and’
structure;—and its’ color varies in-intensity and shade from a blood-red, -
‘to a delicate peach-blossom hue. In ‘this, and many other respects, we.
“find a strong analogy between it and the clay formation near South Am-.
“boy'in-New Jersey. Whether thelight-colored varieties exist along the
Christianna in' sufficient quantity and purity, to be wrought extensively
“for the manufacture of pottery might be questioned from the great abun.
‘dance of the red, the want of’ unifmmity in the deposites, and “the not un-
frequent occurrence of arenaceous. matter, and yet observation having ’
‘shown the existence of many small beds of ‘superior quality, the hopes of
- the citizeéns of this section of the country should not'be dampcd nor thelr
exeruons to find such dcposltes intermitted.
:§ 49. The great curve formed -in-the.river, between New Castle and
Delaware City, has been much- enlarﬁed by the mcreased force of cur-



rents during storm or bprmg-tldes, in which the violent,lashing of the
‘waves undummes the banks and removes the detritus, while the effect of
the oxdm'uy currents.of the river is to cover the clay-beach with a de-

posite of sand.” This place affords us an opportunity of. observing the

red-clay formation under more interesting circumstances, for it may be .
‘seen in numberléss places from New Castle for the distance of several

miles to the southward. ~We have seen above that the red-clay predomi-

‘nates over every other kind, and that the white exists in many small ir= .

regular beds disseminated thxoucrh it. At this place, however, the latter

assumes importance, from its abu'ndance and - purity, and indeed it has .

been wrought for manufacturing purposes for some forty years. Thetwo’
principal openings for white clay are on the farms of K. Johns and the

Messis. Nevins, in both of which the same uenoral features aré observa-’
ble. The low banks exhibit a heavy argillaceohs soil at the. top, subja--
cent to which the red clay of an impure and arenaceous character lies in -
‘horizontal strata, and is irregularly traversed by veins of white and yel--

low clays, and ferruginous crusts.  Between the bottom of the banks and
‘beyond low water, the white clay is more abundant, being contained in
‘beds of many feet in oxtent and sometimes' wholly 'free from Fmex&n ad-
mixture; other kinds are alao found, as yellow and lead-colored cl lays of
little or. no value, and a f'euugmous incrustation coating the exterior of
the white beds. . The irregularity of the formation plecludes the possibility

of giving any directions relative to the dxscovexy and detection of beds of

the white variety, the plan adopted by the workmen consisting in tracing
and excavating a good deposite, when it is found, until exhausted, or as
long as convenience permits.  As the greater portion of it is obtamed be-
low high-water mark, it is found necessary to employ a small -coffer-dam
or larore circular vat open ‘at both ends, which is sunk in any convenient
" spot, the water removed from the intericr, and the clayexcavated by dig-

ging. * When in its fresh and moistened state, it is of a light gray color,
cuts. with unusual smoothness, is very unctuous to the touch. solt-and -

lﬂhly plastic, and capable of being moulded with accuracy into any re-
quired form; when dry, it is of a pure white color, of ‘considerable hard-

ness, may be pollqhed on its'surface by a hard and smooth substance, is

remarkably free from ferruginous matter, and from grit or particles of
sand, two.most important conditions in determining its value. .- It is im-
possible to arrive at any definite conclusions relative to the extent of the
deposite; several thousand tons have been extracted, and’ no reasonablo
doubt can be entertained that a sufficient quantity of superior quality can

be obtained to supply & greatly increased 'demand. Possibly a greater

demand inducing more rigid examinations of this locahty wxll yet, detect
beds of compamtlvely unlimited extent.

§ 50. Beside the localities enumerated, the rod clay may be observed/

‘in numerous.places through New Castle, Pencader and Red Llon hun:
dreds. Along Red Lion creek and its tributaries, it crops out bn the sides
of the hills and generally constitutes the bed of the streams, and "exhibits
all-its characteristics on the roads in the vicinity of Red Lion Post-office;
but there is nothing worthy of note in these exposures, excepting near the

last mentioned. place, where it forms the substratum of the yellow sands

9 B
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and gravel of unusual thickness. In these last, and but a shor! distance
above the clay, is a sandy stratum of a greenish color, which might readi-
ly be mistaken for the green sand, until a doser examination shows the
.coloring matter to be a few partlcles of greens’ and 'disseminated- through -
common siliceous sand. It has been found in excavations for wells in
this -neighborhood, on 1he farms of R. Rhodes, and A. Penington, and

may be seen in the cuttings of the roads leading from the Red Lion to St.
Georges and the Buck. Small masses of iron pyrites are abundantly:
contained in it which enables us from its very decomposable nature to ac-
count for the frequent occurence of iron:stone, and ferruginous bands in

* this district. The transmutation of the pyrites (sulphuret of iron) into

copperas (sulphate of iron) by exposure to the air -points out at once the
impropriety of employing this sand for fertilising the soil, for the quantity
of green sand present is far too minute to overbalance thc injurious’ effects
of the former. Tt is evident that these deposites of sand and gravel are

- portions of the green sand formation overlapping the red clay.

§ 51. From Newark to the Buck on the dividing ridge, the soil is gene-
rally argillaceous from the presence of white and yellow clays, but where
these are denuded, the gravel and sand below them, which rest on"the
red clay, improves the quality of the soil, forming a clayey loam with an
interspersion of ‘gravel. From the Newecastle and Frenchtown rail-road
to the Buck, we find little else than gravel, and a soil assimilated to it.
Certain portions of this district being at some distance {rom tide-water,
and other places where mineral manures may be obtained, attention should
be drawn to. the black vegetable mould on the sources of the streams,
which under” proper manarrement will be hwhly useful in improving the
soil. Pt. III, § 151--156.

§ 52. There are several outlying spurs of considerable height in the vi-
cinity of the head-waters of White Clay creek, of which Tron-hill is the
most important. ‘This elevation, rising abruptly from, and towering far
above the plain, consists of clays, sand and gravel, and derives its name
from the abundance.of boulders of iron-stone and f'errumnous quartz scat-
tered over its flanks, the latter of which was probably at one time of good
quality, but through exposure to atmospheric agents has been rendered
valueless. An excavation has been made on the summit for the extraction
of iron ore to the depth of 40 to 50 feet, which enables us to estimate the’
character of this singular hill. The mass of earth'is a highly argillaceous
loam, mterﬁpmed with large and frequent masses of yellow ochrey clay,
some of which are rem'nk'lble for fineness of - texture, not unlike litho-
marge, and consist of white, yellow, red and dark blue clavs in detached
spots. communicating a peculiarly mottled appoarance. This variegated.
clay is very free from grit, soft and plastic when moist, but on drying be-
comés very hard, and receives a polish from smooth steel. Nodules- of
iron-ore are abundantly distributed through therwhole formation; it is-of
a chesnut-brown color, (sometimes bluish black from the presence of man-
ganese,) hard and tough; may be considered a moderately hard ore, being
both siliceous and argillaceous; the nodules frequently enclose an echrey
clay, more rarely a black earth containing manganese. Large quantities

. of the ore have already been expor tcd
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SECTION II. -

'Gréen Sand Formation.

§ 53. Cretaceous or cretoidal green sand, § 15. occurs clncﬂy along
the ravines of the St. Georges creek, and is characterised by various
shades of gray, in some cases passing into black, the lightness of color
imperfectly indicating the proportion,of carbonate of lime contained in it.
The upper portion of the bed is usually of a lighter hue than the lower,
but even the dark-colored on drying becomes gray. The carbonate of
“lime present is oot contained in the-shells alone with which the deposite

abounds, but is in the form of white powdér or a white pulverulent mass’

slightly cohering, and for this reason the beds'are termed cretaceous or
more properly cretoidal, the same features being characteristic of chalk.
The formation is composed of carbonate of lime, green sand, and white
siliceous sand, the proportions between the ingredients varying to such an
extent, as to admlt of no general deductlons, excepting . that when the
amount of lime diminishes, “it does not follow that the quantity of green
‘sand increases—for the latter is sometimes partially replaced by a green-
- ish micaceous sand, as will be shown to occur at the Deep-cut. ‘The
thickness of the stratum averages 20 feet, that of the upper yellow sand
40 feet; the substratum of the cretaceous green sand offers no data on
which to ﬂlound any positive assertions relative to its thlckness or its, fea-
tures.

. §54. On the ravines opening 1nto the cnnal west of the junction of
the Dragon and St. Georges are several marl-pits, opened by Messrs. A.
Biddle, T Higgins and P. Reybold, presenting the same general features
as those described in the preceding see. 53.  In the two former it is lighter
in color than the latter, which passes into a black in the lower part of the
pit when freshly excavated, but they all bear a strong resemblance to
each other in the quantities of carbonate of lime, and green sand, as well
as in'the peculiar pature of the latter. It consists of very minute dark
green grams, rebembhnv the - finest powder, and is rarely mte\spersed
with a'few. micaceous partlcles. A specimen obtained from J. Higgins
in 1838, previous to, the openmv of*the pit, yxelded upon analysis

Cal‘tgonate oflime - . DR 18.6
Green sand - . 33’
Siliceous sand . - - - . 85
: . Clay - - - . . 14 )
100.6

e o . . . . N

The specimen Beiﬁﬂ obtained by boring, was somewhat contaminated
by the supexmcumbent earth, and the marl is consequently several per’
cent richer in lime than is shown by. analysis, for an examination of P.

Reybold’s of' the same kind, furnished at an early perlod of the survey, ,
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have a greater content of lime. -Thus a sample from the upper part of the
. -bed, of a light gray color gave : ’

Carbonate of lime v - - 24.7 .
Green sand B . 1 S
.+ Siliceous sand, - -, - - 81
: Clay“ o R g
‘ ' 99.7

and one from below the same of a darker gray ylelded

Carbonate of lime P . - - 2013

Green sand - . - - .88

Siliceous sand . - - - . 82

Clay - - .= . - - 10
100'13'

“of the carbonate. A. Bxddk, s marl is of the same quahty, and- offers con-.
venient access for -its extraction. The average quantity of lime in the
state of a calbonate may be estimated at 22 per cent. . The marl forms
" a'gray pulverulent mass, cohering when dry, although still .somewhat
friable. In‘'a majority of cases, these beds are unusually destitute of
shells, the carbonate of lime being in the form of a fine powder, not unlike
friable chalk, sec. 53, a circumstance imparting additional value to it as
-a manure. The most abundant shells.are Exogyra costata of large size,
and Gryphwa convexa. The quantity of lime dxmlmbhmg in the " lower
part of the bed, and yleldmrr in the same measure, to an increase of fine
green sand, thes(, portions arc not inferiorin quality to the upper, and the
. whole must be viewed as a marl of great value. “In the immediate vicinity
of the pits, there ‘are few oppoxtumues of observing the beds resting on~
the marls, but artificial sections’ made on the canal at a short distance
from them exhibit 30—40 feet deposite of yellow sand, the upper part
passing into diluvial clay and gravel, which sometimes f01 ms the soil; the
greater part of the soil of thls section, being formed of the yellow sand
'is a good loam.—Nearer to St. Georges, and within sight of the town,
the same kind of marl is wrought by M. ‘Sutton, and that obiained in the
lock of the canal at the same phce _presents no dlstmcnve features. from
those above described, excepting in thé greater abundance of shells,
among which are Ostmea falcata, and abundant castes of Turritella. + At
- the lqst named. position, as well as on the_ hills to the N. of St. Georges,
the yellow sand swells to the height of some 40°feet.  The marl of all
- these pits being compact, springs issuing from near the upper level of the
stratum Tender it necessaty to employ pumps for removing the water,
notwithstanding the elevation of the top. of the marl to the hemht of seve-
_ral feet above the canal level, but the expense attending this opetration
"may be diminished by extracting the maxrl as rapldly as possﬂble after open-
ing one pit, “and -proceeding with another in the. samé manner, leavmo a
pamnon or'wall of marl between ther. *
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~ § 55. On the'same side of the canal, about tivo miles W. of St. Georges,

" Messrs. Price and Reybold have opened a large pit in a ravine, exposing
the heavy deposite of marl similar inits general features to the foregoing,
for the quantity of carbonate of lime varying in different parts of the s same;’
averages the same per centage; the green a and silicjous sands are ncatly
in the same proportion, but the former is in coarser grains. Shells are
also-much more abundant, and among them we find Gryphwa convexa
~and vomer, Exogyra costat'x, Ostreea falcata, Turritella, and other voluted
umvalves, a few belemnites. - Some time since, Mr. Hurlick' obtained a
few saurian bones in a pertect state, the greater part having been unfor-
tunately broken by the workmen under “the impression - that they were -
- stones. . ‘Shark’s teeth are also among the organic remains of this open-
ing. The breadth of the ravine, and “the gradual slope of " its  sides, to-
gether with the considerable elevation of -the stratum abeve-the level of
the canal, afford great advantages for obtaining the. marl, for it will not -
be requisite for-a loncr time to remove a large amount of superincumbent
“earth; and facilities are aforded for dralnacre. "The yellow: sand at this’
place attains a much greater thickness than usual, rising in somecases
50 feet or move, and as in other situations approachmrr the Ridge, is cov-.
. ered on the summits of the hills by g gravel and clay. When we therefore

observe the height of the land, the deep gorges and ravines exposing the.
different strata, and their commingling by frequent denuding ‘action, we. .

might'be prepared to find a variety of soil in this vicinity; but it is less
observable than- might be imagined from the uniform mixture of the strata
over the undulmmm surface. - In general, the summits of the hills and'the
valleys are more arglllaceous, while thelr flanks coustitute a good loam:.
The openings into the marl, enumerated in secs. 54 and 55, are those

most extensively doveloped on the north side of . the canal; but there can

be no doubt that it might be convemently extracted from many other lo- .
calities in the same range, and it only remains for those interested in'the
land to examine closely for it'in the low bottoms bordering on! thie canal.
But some precautions on this head may be given. - The meadow-lands of
the creek being detritus {rom the surrounding upland {requently attaining
great depth, it should not be looked. for thexe, but it'is advisable to com-

- mence the search in ravines and Washe° where the bottom of the hill meets
lowland.

§ 56, On the south side of the canal, W. of St.*Georges, L. McWhor- '

ter; J. Wilson, J. Hudson, and E. Lore have opened pits in the cretaceous
‘marl, which presents characters similar to those described in secs. 53-55,
the carbonate of lime, green and siliceous sands bemrr nearly in the same:
proportions, the ‘green being  rather more coalse-mamed Shells. are

rather more abundant in this lncality, as they also’ are in Price and Rey-~

bold’s, on the opposite side. of the canal. L. McWhorter’s marl-pits lie
about one and a half miles W. of St. Georges, at the foot of a broad ra-

vine. - The marl is of a light gray color, and is remarkable for:the -

abundance ‘of a dehcate, very brittle shell, the Anomia telhnmdca, but
beside this there are many casts” of Turrltella vertebroides, and a few: of
- the genera Trigonia and Ostreea, the species of which could not be re-
cognised: About half ‘a mlle farther W., are the plts of J. Wllson, the



first that were opened on the canal while in the progress of its construc-
tion. . The marl has been penetrated fourteen feet, with but little variation
“in‘its features from the upper to the lower surface of the pit,-and being a
compact mass; the springs issue . from the upper level;: but since it is ele-
vated many feet above the canal, it offers facilities for drainage. 'The
most abundant shells besides those usually accompanying the stratum,
" secs. 54 and 55, are Belemnites Americana, Ostrea falcata, Turritella
_ vertebroides, Pecten quinquecostatu’s, (a few,) a species of Ammonites,
either the placenta or the Delawarensis. .The overlying yellow sand is
" some 30 to 40 feet thick, and immediately above .the marl is -cemented
into a hard ferruginous crust; its uppermost portion is everlaid by an ar-
gillaceous deposite with disseminated gravel, and hence the soil varies in
character. J. Hudson’s pits, which are about two and a quarter miles
W. of St. George’s, although pxescntmfr the general characters of the cre-
. tdceous green sand, are dlstmﬂulshed by an unusual amount of organic
remains, among whxoh are Glyphaea convexa and vomer, Ostroea falcata
and panda, Pecten quinquecostatus, Cuculleza vulgaris, Turritella, Rostel-
laria and Natica.. E. Lore’s pits are in a deep ravine, and do-not differ
materially from those described, if we except the lower level of the upper
portion of the marl. The small shell Ostrea falcata is frequently found
with both valves perfect; besides this and ordinary: shells, there are.a few
casts of I‘lmoma, Cuculleea, Pectunculus, Rostellaria, and ‘Natica. - The
yellow sand rises at this place some 50—60 feet, being capped by clay and’
gravel, and exhibits its planes of deposition, dlpplnw at an angle of 10 deg.
to 30 deg. to-the S. and S. E. .
The’ precedmrr secs. 53-56, includes the main part of the obsexvatlons
made on the cretaceous green sand, lying on and near the canal. Many'
new localities have been dlSCOVGICd since the commencement of the sur-
vey, among. which are seven of those enumerated in the foregoing pages,
and it.is certain that many more will be devclopcd as soon as The true
value of the marl is recognised.
§ 67. Dccomposed and indurated Green Sand, sec. 15. —Passma in
a S. W. course from this northern line of the marl stratum to the W. line
of* the State, we find a calcareous marl, differing in many respects from
the cretaceous variety. In a majority of cases it abounds in ‘shells and
their casts, but the greater part have suffered decomposition, and seem to

have injured the green sand itself, notwithstanding its moderate resistance .-

to atmospheric acrents ‘The marl-pits of W. Polk, about three miles W.
of Middletown, on one.of the sources of the Bohemia river, present us ’
- with the characters of the marl in its integral state or rather perhaps in
" its incipient stage of decomposition. - At the first view, it would seem to.
be wholly composed of shells. cemented into a hard mass requiring-the
aid of a pick to remove it from its solid bed; & more rigid examination, .
however, detects a mixture of shells, green sand, s1hceous sand and cal-
careous matter cementing the, whole into a stony mass, thus forming an -
instructive example of the origin of rock formations. It is essenual]y
different from the cretaceous deposites on the canal, secs. 53-56, the pul-
verulent chalky ¢arbonate. of lime being wholly wanting, and- the pure
" white siliceous sand formmv coarse, grams often -one quarter of an inch
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in diameter. The carbonate of lime of the shells being frequently wanting
around the abundant casts, instead of being carried away, has merely been
transferred to -other pomom of the bed on whlch it has acted by cementa-~
“tion. . These remarks apply: rather to the upper portion, for fowards the
lower part of the exchvation, the solidifying ‘action decreases, and the
beds become sandy. Ina pm(‘tlcal point of view, excepting the difficulties
of excavating the more solid portions,. the whole may be shown to pos-
sess great valuc for.it crumbles to powdcr soon. after its exposure to the
atmosphere,. and its effects on vegetation may be seen at the present time
after an application of 20 years.. The yellow sand rises on thic abrupt
hill-sides to the height of 50-60 feet, and contains several bandsof a
highly ferruginous conrrlomexdte. The soil of the upland is in general a
sandy loam, “and has been exhausted by excessive tillage. " On the same
branch are two other openings into green sand, which bemc nearly desti-
tute of shells, and varying in soveml other important paltlcuhxs, will.be
described sec. 72, yiider another division of the subject. The large -
- number of shells and their casts, constituting nearly thie whole of the bed :
serve as marks of distinction from all othexs, and were it desired to en-
rich a cabinet of fossils, no locality in the greensand region affords equal
advantages, whether for beauty, variety; or solidity of the specimens.
Single pieces of Ammonites placenta and- Baculites ovatus were found; -
tumtella, and a variety of other single-celled univalves are abundant, and,
equally so are the bivalves, among “which were found Gryphea convexa
and vomer, Ostroea falcata and vcslcu]ans Cucullea vul(rans, Crassatella
vadosa, Anomia tellinoides, Plicatula urticosa, and a species of Plagiosto-
-ma. - The upper. and lower strata . together, are not less than 20 Teet in
thickness, but not having been penetrated farther than this, we cannot re-
“ ly upon a higher estimate. - The difficulty - of excavaling to the bottom,
arises from the water of the stream which flows over and near the beds.
The pits of I, Driver, sitvated on another of the head 'streams of the-
Bohemia, althou‘rh containing shells, will be more panucularly descrlbed
under the dark colored _green 1 sand of the dividing ridge.

- § 58. In-the vicinity of Murphy’s mill-pond at the - head of tide- watev
on the Bohemia, the green-sand formation assumes & novel and unwonted
character. * That .it appbltams to -the ‘calcareous variety, is abundantly
proved by the organic remains distributed through the whole bed, but -
analysis showmv the absence or deficiency of llme, contradicts the as--
sumption of its* presence from: the appearance of organic remains, and
and from the whiteness of the strata.. It comprisés “several substrata,
those composed of casts of shells with variable quantities of green grains,
and those containing a mixture of white siliceous and dark colored. green
sands. The _gxeater part’ being elevated above tide-water, and. unin.
cumbered with springs, has. undergone a material change from the perco,
lation of water through it at some former- period of time, by which the
lime has been removed, a part of the green sand decomposed, the oxide
of iron taken up and redeposited in various parts of the strata. ‘The red-
dish brown color of the whole deposite may be attributed to' the last-men-
tioned circumstance. The disseminated milk-white.clay and sand, pro-
bably owe their onmn to dccomposed green partlcles, as they are.essen-

’
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tially different from the srﬁall rounded 'grains' of siliceous sand which are

found both here and -elsewhere in the marl district. At J. Smith’s, the
deposite may be observed . in' the ravines and washes. Below the soil of
the upland, occurs the yellow sand and, gravel, varying in thickness ac-

" cording to the height; of the land, and beneath it we find a partially com-

~

pact bed of dark.colored sand from one to three feet'in thickness, con-
taining green particles profusely disseminated in a light-colored clay; this
is scpalated by a two to three inch crust of iron ore from an indurated
bed of shells:  Wherever ‘the beds lie above the water and springs “have
ceased to percolate through it, induration_has taken place, and it is much
more the case where shell-casts are abundant. In some instances a trace
of lime is found, but in no instance has an undecomposed: shell been de- -
tected; for its’ place is usually. occupied by a crust of oxide of iron. The -
mass or cast of the .shell, not inaptly compared to old morlar, is com-
posed of a white, earthy, : and friable substance, (51llceous and argillaceous;)
enclosing granules of the green and Very coarse siliceous sand.  Some of
these. cast: and the mass arourd them have become so hard as to require

fracture by the hammer,.and since both litne and oxide of iron are fre-

quently wanting, the inference is that silica assists in the cernentation of
the llctelmencous compound. - The shells being ultogéther in the state of
casts, and “these being imperfect, it is difficult to name thcm, a good cast
of.cucullea and cardlum were found, but all that™ remains of the: belem-

- nites are.casts of -the interior cone in the lower part of this cuuous rem-

nant of organic lifet

§ 59. In the immediate vicinity of the mill, and on the S. E. banks of
the stream, the steep banks. exhibit the same beds, sec. 58, but the dark
sand at- the top having a darker shade of color appear upon a close in-

. spection to- be glalm of decomposed green sand, their green protoxide -

being converted into brownish. black penox1de of iron. In the subjacent
shellZ beds, oxide of iron p]ays a prominent part by communicating to the
whole mass a brownish tinge. © A [ew hundred yards S. of this pomt the -
high bluffs offer a sectlon'o_f the formation to the heiglit of 30 to .40 feet; -

the quantity of ferruginous matter being greatly increased by a total de-

composition of shells, casts, and green sand, and -conséquently it is in.a
state of induration approaching that of a loose red sandstone. It appears
then from an attentive examination of secs. 57, 8, 9, which present the

principal exposures of this matl, that it has undergone, and is still suffer-

ing, decomposition; that in every place where it is laid dry and unaffected
by springs, it is altered by the removal of lime, potassa, and oxide of iron,
and that the latter is deposited in other portions of the beds, acting by ce-
mentation; that where it is in its incipient state of dlsmtccrmtmn, the
small quantity of lime abstracted from the shells has been deposued again
in the same bed which it cements into a hard and stony mass; and lastly, ’
that no deposition of carbonate of lime occurring in a pulverulent form, :

- this decomposed and indurated green sand is sufﬁcxently distinct from the -
" cretaceous variety on the canal :

§ 60. Shelly Green Sand, § 15.—From the hIO'h Jand undfar Cantwell’s
Bridge-on the:north - side of the Appoquinimink, and along the southern
border of the same stream to the fork-at the head of the Noxentown mill-
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pond, we find another and well characterised-variety of the green sand

formation, constituting its extreme southern limit. At the fork of ‘the
mill-pond, are the openings of J. Townsend, which fairly expose the de-"

posites to view. It consists of two subbmata, rising about - fifteen feet
above the pond, the lower abounding in small una ltered shells, the upper
consisting of yellow sand, in which ¢ green partldes are sparcely distribu-
ted. The lower stratumn rises.on an average, six feet above the level of

the pond, to which height it consists of small friable shells, firmly imbed-. "~
ded in horizontal, somewhat tortuous layers in a mixture of yellow and

green sands, the former of which predominates. Above this unaltered
matl, the shells .are much thinner, and are coated on their inner and outer

surfaces by oXide of iron, and still higher we find the main body of brows-

ish sand abounding in ferruginous impressions and casts of the same spe-

cies of shells which constitute the lower stratum. - The upper liné divid-
ing the, unaltered from the decomposed strata, presents a very jagged out-

lmc, rising ‘in some cases four, and at other times 10 feet above the water-
level, but’ sufﬁcxent quantities for’ spleadmv on the soil ‘may be obtained
with ﬁlmhty Among the shells composing the mail, may be recognised
abundant ‘specirhens of the Grypheza vomer, nyphma mutabilis and con-
vexa, which’ T. Conrad views as ‘the same, Terebratula fragilis, a trian-
gular Serpula, résembling a species found in Alabama, spines of echini,
and a single specimen of the claw of a crab; but all of. them are friable,

and the abundance of minute fragments, together with a few per cent. of

green sand, give the marl some claim to our attention as a source of fer-
tiity. _ Interesting in a theoretic point is the. gradual replacement of shells

by oxide of iron, and the interstratification of the yellow sand with the .

calcareous” beds. The same formation’ may be seen to advantage: at
the excavation made by S. Naudain on the N.side of the same pond,
and not far from the locality just described. The unaltered shell de-

posite rises some twelve feet above the ‘'water, and presents the same .

jagged outline formed by currents, but differs in being- filled up with
a detritus of ‘gravel and clay, or a clayey loam. The central stratum
hasa greenish hue from its abundant content of green sand particles. The

shel lb, of which Gryphma vomer, mutabillis and convexa .appear ‘to-con-
stitute néarly the whole mass, are much shattered, but they are not un-

frequently cemented firmly together by calcareous matter. Below the
water-level, the shells demease in ‘quantity and even cease, but give place
toa depostte containing a large proportion of green granules.. J. Whit-
by’s marl lies’on the S. side of the Appoquinimink  about a mile S. or S.
by W. of Cantwell’s Bridge, and has been found on ‘a small branch of the
creek in many places. Plesentmcr no distinctive features from the dpen-
ings-of J. Townsend, the remarks made on the latter are applicable to
those of J. Whitby, with the: exception of the diminished thickness of the
straum, as far as it has. been investigated. Its upper level rising but a
few feet above high-water mark, is at least 20 feet lower than the hwhest
point on the Noxentown mill- pond, thus showing a rise of the stra.ta to~

10
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“wards the W Accordmcto an analysis of an average spécimen from the
ldtter locahty c1ushcd to a coarse powder, it contains -

* Carbonate of lime, - - - - -> - - 5886
-Gireen sand, - . . RIRRTRR -3
Common sxhceous sand and ; S ' 35’ '4

~undecomposed’shells,

100 0

' thch may be vxewed as the averafre composxtlon of the undecomposed
-shell-beds. . .

§ 61. The same formation underlies the town of Cantwell’s Bridge,
and forms the high bluffs bordering the creek. It may be described as a
brownish yellow smd traversed by irregular and thin veins of iron stone,
having in general a hormontal direction. . Some portions have'a decidedly

- Ureenlsh tmge {rom the plesence of green sand, others again are whitened
by the removal of oxide of iron, while the uppermost layer below the
~ soil is cemented by ferruginous matter, into a sandstone of varying fria-
bility. - Beds containing casts of the same shells, sec. 60, wholly re.
placed by oxide of i iron, are found both in the upper and- Iower parts of
. the bhiff§, and as it is continuous with the yellow sand overlying the marl
“at a'short distance N. of the Bridge, we may safely rely upon their iden-
. tity, and on its membership in the green sand series. Rising the hill from
the causeway towards Blackbird, thé same formation is seen, différing on-
ly in the absence of organic remains. The formation of a. sandstone and
conglomerate in the upper layers of this deposite is deserving some atten-
‘tlon, for we find it in place on nemly every ‘dbrupt descent to the creek
on its southern side, and in a few instances on its northern banks.” Not
far from the marl of J. -Whitby, it attains the thickness of four to five feet,
and boulders of the same are sometimes found weighing more than a ton.
,Belncr often extremely hard and tough, and capablé of resisting atmosphe-
rlc agents, it onoht to derive 1mp01tance as a bm‘dmvstone, where it can
be dlscovered in sofficient quantity. Taking a éenelal survey of the’
shelly variety of green sand, as described, it will be perceived that the
several deposites ]ymo in the same O'eolorrxcal line of N. E. and S. W,,
are one continuous stldtum, that this_stratum is essentlally distinct from
the two preceding varieties in.its posmon, its'mineral and its organic con-
tents, that by far the larger portion of it has undergone a decomposmon
which diminishes its value s & marl, but that the lower part of it is well
‘adapted to agricultural purposes. Further, when we observe its southern’
position 1elat1ve to the remainder of the green sand region, its peculiar
organic contents, and the amourt of lime Whlch it contains, we may, view
. it as a continuation of the yellow limestorie roticed in the survey o[' New
Jersey, with which it lies in the same geological bearing.

§'62. Bluish Green Sand.—What precedés comprises the extent of
observations made in the several calcareous deposités secs. 53-61 situated
on the Nouhern, Western, and Southem limits of St. Georges hundred.
We now pass to the more numeréus excavatlons made into the second di-
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vision of the green ‘sand formation, embraced within the above limits, and -
underlying nearly the whole of the hundred, which has been divided, sec.
15, into several classes for convenience in descuptlon The first of Lhese,
the bluish variety, occurs on Drawyer’s. creek and Silver run; chiefly' to
the eastward of the main. State road, and is so named {rom the color
which it assumes in: the few lowhuw where it has been found.. Itis

more perfectly. developed at.S.  Townsend’s on Silver run, where it has.
been excavated to the depth of 16 feet from the top of the stratum, and bored -+

7 feet deeper through the same material,"but a portion of the bed being

below the level of Silver run, the entrance of water obstructs the opera- .

tions of the workmen.. The greatest observed thickness therefore is 23
feet. It is a'bluish green. sand very uniform’ throughout the wholé bed,

excapting two or three feet near the surface, of the size of grains. of gun-
powder, containing too small a proportion of ar gillaceous. matter to cause
it to adhere even when wet, and but a small quantity of arenaceous mat-

ter, Itis thereforea very pure material, which in addition to its large E
percentage of potassa stamps its' character as among the best marls of the

region. . The. particles are soft, readily erushed by the nail, and-as their
powder exhibits the same color as the exterior, they have evidently not
suffered from decomposition. -According to the first analysis, the quan-
tity of potassa appearing too large, it-was submitted to a second and third
examination with- the following average results, as obtained by Dr. H

Segbert, J. 8. McCulloh and J. "C. B.

Silica - - - 55.775
Potassa - - v~ .- .. 79.00
Lime and. m'wnesm Cee 23800
Protoxide of iron -~ - . - - L2170
Algmina - - =y 3.12. .o ,
Water . = I ‘8.50 »_';

100 395

Itis accompamed by no traces of shells, the only artlcles of curmslty
being a few sharks’ teeth. Adjoining S. Townsend, and nearer to the
State road, J. Vandegrift has discovered marl of neally equal quahty,
and when more extensive examinations are made, it will _probably prove’
of equal quality in every 1ospect. Still nearer the same road, Z. Gla-
zier’s pits show a change in the quality of the .material,.the upper part
being more armlhceous and of ‘a more decided, greenish shade, and the
lower more sandy and gontaining casts in which the shell is replaced by :
oxide of iron. “T'he upper stratum, which is 3 .to 4 feet i in thickness, has
been chiefly employed, but is subject to thedisadvantage .of becoming

compact, by drying. “The lower stratum is. nevertheless inferior to it in _

quality, from its having undergone partial decomposition; abounding in

silicous sand and presenting some difficulties of drainage. It would 1 not’

be unadvisable to search for the bluish green sand on the same premises.

§63 The beds of G. Karsaer on Silver run about three quarters of .
amile E. of the Trap, derive additional interest from the fact. that they

\
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wele the first excavations made into the true green sand in the State, on the
supposition that it was marl. It belongs to the bluish green: variety
throughout, the greater part of the pits havmtr been found -uniform to the
deprh of'25 feet. ~ The uppermost layers are Tather argillaceous, and one
of them in particular resembles a green clay in all its extrlrnal characters,
so'that upon washing over, nolhmﬁ is left but a white siliceous sand wuh
a few green pamcles; notw1[hstandm(r which it presents to chemical ana-
lysis the same composition as mdln'uy green sand, and must therefore be
considered as a pulverulent and not granulated variety of that material.

« Now the same substance is usually removed by washing over in the or-

dinary processes of analysis, and hence it follows that an estimate of 'the

* amount of potassa in the marl deduced  from an analysis of the selected

green grains falls short of that which-is actually contained in the marl.
An analysis of the average sand of the bed, talién at the depth of 8 to 10

feet from the surface, ylelded

Silica - - . 5670 :
Potassa - - - 8-50 S
© Protoxide of iron e R291
-Alumina - .~ . - 500
- Lime . - . atrace
~Water . 2« . 930
T 10171

Shalks teeth are ﬁ'equemly met w1th in the maﬂ and occasmnaﬂy frag-
ments of bone, but the latter are too far dxsmterrlaled to determine Lhelr
character. ~The upper surface being at no great “elevation above the run
and being moreover argillaceous, acts as a water-shed for springs: and
requires, as at Townsend’s, rapid excavation, and the use of a pump to
keep it free from water. Proceeding down Vance’s Neck to the eastward:
of Townsend’s, we might anticipate the existence of the same marl nearer
to the bay, but up to the date of the close of the survey, it had eluded ob-

servation.. There is every reason to believe, however, that researches
for it will be crowned with success, notwithstanding the eroding action of
the bay, and the replacement of the more ancient Strata by the argilla-
ceous ‘and gravelly deposites of the Delaware.. To the latter circum-

* stance is to be attributed the heavy nature of the soil on the neck-lands

on either side of Silver run. The same variety of marl is found on

‘Drawyer’s creek near the State road in the pits of Mrs. L. Sims, and J.
- Rogers. . In the former, the upper part is dark coloted and somewhat ar-
.mllaceous, below which the main body-is sandy, and has the character- .

istic bluish shade.” The upper surface being elevated some 15 feet above,
the creek, it is not improbable that the bottom of  the deposite. may be
reéached in this pit, and being nearly dry, ‘will afford facilities for extract:
ing it to'the whole “depth. Tn J. Rogers’ excavation on the W.:side of

. the State road, the lower part adjmmnrr the road contains the bluish green

sand and appears to be the western termination of this valuable variety.
Farther examinations are requned to discover it in many of the - raviries

v
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bordermc Drawyer’s creck from the bridge to 1ts mouth. It Would ap-
pear then from the preceding enumeration “of localities, secs. 62 and 63,
that the bluish green sand is not an extensive deposite, being most l_arcrely
developed at Townsend’s and_ Karsner’s, and attaining the thickness of
25 feet; that it is unusually free from foreign matter, incloses few traces
of organic life, and that it contains’a very Tar ge per ccntafre of potassa,
with traces of calcareous matier.

§ 64. Yellowish Green Sund.—The principal part of -the green S'lnd
formation on Drawyer’s creek, has a yellowish or grayish tinge in its dry
- state, arising from the intermixture of much white sand, and a little clay.
More or, less extensive cpenings have been made into it to the W. of the
State road by McLane, Rogers, Croft; Polk, Uhler and Pennington.’ - The_
pit-of J. Rogers offers a complete section of the formation. - Its color is
- generally burrht green and sandy, traversed by a few argillaceous veins,

and passing into the bluish green, sec. 63. The uppermost layers have
“suffered partial deuomposnxon by the removal of silicate of potassa, and
- the diffusion of peroxide of iron, which communicates a brownish tinge to
_the marl, and cements it at times to a brown sand-stone. A pecuhar
white pulverulent substance which constitutes the substratum, is a sandy
clay containing variable quantities of carbonate of lime, rarely so much -
as to-effervesce with acids. The lower surface rising several feet above .
the level of the creek, and the upper some 30 feet, ‘the thickness of the
bed -may be estimated at 20.to 25 feet. . Noththstandmw its general
sandy nature, it is so compact as to require the use of the pxck to dlsplace \
it, and yet it is sufficiently porous to permit the percolation. of water, -
which generally issues in-springs below the marl. Its freedom from ar- .
gillaceous matiter may be inferred from the last mentioned fact, and is
“further proved by its readily crumbling upon exposure to the atmosphere.
A few sharks’ teeth and fragments of bone have been found, but the latter
were too friable to admit of t transportation.
An average sample of the bright grecn sandy marl proved upon analy-
sis to consist of:

Silica . - . . < . ' 5635

Potassa .. - - e e 8:418 .
Protoxide of iron" . - - - 2225
Alumina el e e, 6:00 - -
‘Water . .- . - Tl
100-128

Rising from Drawyer’s bridge to the N. on the State road, the green
'sand has been observed for filty years, and has given rise to a variety of
‘conjectures as to its nature and origin, to mention which would be irrele-
* vyant to the subJect. It undoubtedly extends westward on the lands-of L.
McLane, and in all probability does not diminish in quality, even if it de-
crease in thickness; for the absence of sufficient excavations admits of
positive assertions relative only to its nature, which is that of the yellow-.
ish green sand. . ‘Thorough search after it will be amply compensated by -
.the dxscovery of marl of geod quality, and edsy of access.

\
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§65 E. Crof't‘ and W. Polk, have opened pits in the . same fe1matioh'

“in a ravine which commences near the N. W, end of Cantwell’s. Bridge,

and runs to, Drawyer’s creek. It is still more elevated than that of Rogers

and appears to be of the same thickness. Ithas a light green colon in
the pits, passing in a dry state into a grayish or yellomsh green, in.con-
sequence of'particles of siliceou$ sand which ‘are tmnspalent when wet,

and yellowish when dry. The dryness of the bed is remarkable, since it
Is so compact, although free from clay, that the necessary use of a pick-
increases the expense > of its extraction. . The same marks of decomposi-

" tion'in the upper and- lower portions of the bed are observable as were

noticed in Ro«re1s, but cannot be considered as characteristic of these. beds,
since the extent of alteration varies materially in the same locality. That~
of Croft is lighter colored, and more compact than any of the marls now

'beln'l descnbed but it is not on that account inferior, for it cr umbles soon

afier exposure to the air.  The yellow sand’ constituting the uppermost
stratum, rises from 5 to 15 feet above the marl, and produces a fine loamy

- soil. A few. hundred yards W. of this point arc the marl banks of W.

Polk and Dr. Uhler adjoining each other 1mmed1atcly on the abrupt banks
of the creck. The lower part of Uhler’s pit is about 10 feet above the
meadow. - The marl is about 12 feet thick, has 15 feet.of earth on the
top,and a two feet white clayey stratum at the bottom, sec. 64, is parti- .

_ ally decomposed near their upper surface, and only differs in the absence
of some of the siliceous sand, and consequently darker shade of color. = A

carcfully conducted analysis ‘of Uhler’s by J . Frazer gave the follow=
ing resultﬁ.; ! e s : . -

1 Silica,'l - S e - 52.60

Potassa, - - - e 5.37

Protoxide of iron, = -, 21.02

Alumina, - . L. - 770

~ioo Water, . - L 7.40
100 09

The quantxty of potassa being. smaller than is usual]y given in the pre- .
ceding and following, analy51s should not give rise to the belief that this
marl is of inferior qun\hty A pit excavated by W. Polk in a ravine near,
this locality offers one’ point of Interest to the geologist, at the same time .’
provmﬂr that the marl is not inexhaustible. The substratum, of the green

1
sand is exposed to view, and proves to. be a coarse yellow 'sand, wholly

destitute of the green- particle_s,'and reposing on an argillaceous bed, as

‘may be inferred from- the. springs issuing from it. ~ Still farther west on
the same stream, Mr. Pennington has commenced operations for extract-

ing marl, and although the stratum was not- laid sufficiéntly open for a
more accurate descupllon, yet enough was observed to justify the conclu-

‘sion that it is the same: kind of marl and probably of the same extent,

differing only in its liability to become charged with water. But- even
this may be obviated by opening a pit on the flank of a hill, instead of in’
the bottom of a ravine. Durmg the ﬁrst eighteen months of' the survey,

; ¢
)
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-green sand had not been f'ound on the N. side of Drawyer’ s creek, but

1mpressed ‘with the bélief that it 'did not fine out, although circumstances. -

seemed to strengthen the assumption, the banks of the creek and its ra ‘

" ivines were closdv investigated several times without success. Since that
period it has been accidentally. discovered in the race-way .of Tatman’s

" mill, on the southern branch of" Drawyer’s, closely resembling the marl

 found lower down the same stream, but it has not been farther investigated.

The detection of the marl in-this place, points out the advantages of ine- o

stituting farther researches for it on the N. branch of Drawyer’s as far -
as Cannon’s mill- pond, sincé it is alsé ‘found on the head-waters of this
branch.: One “difficulty attends the extraction of marl on the lower part -
of the two branches of Drawyer’s, in the unusual thickness of the super-
~incumbent yellow sand, a difficulty only to-be obviated by ﬁndmo' 1t in”
ravines, and near small water courses.

§ 66. A few miles W. by S. of Cantwell’s Bridge, the Appoqmmmlnk
is formed by the union of two blanches, the one of which “abourids in
~shelly greensand onthe Noxentown mill-pond, sec.60, and on the other

-~ we find the same as is described in the preceding pmavnpha It may be -
~seen in the banls of the stream from the.fork of the two branches as far
~as Murphy’s mill,-where the "formation may be beiter studied. The up-

per ‘portion” is partmlly disintegrated, and ‘colored brown by the oxide of -

iron, below which' the main body of the sand.is dark green - When wet,
grayish green when dry, and is free {rom argillaceous matter. thle
o dlgrrmcr for settling the foundation of the saw- mlll the'marl was penetrated
14 feet, to which it we ‘add five'feet for the height of it above the ‘road,
we h'we above 20 feet for its greatest observed thickness. Near the
,Iowest point of the digging, the. wmkmon struck a bed of shells, not a
specimen of which could be obtained; and it is to be regretted since’they
might have determined the question more satisfactorily, whether the green
overlies or'is subjacent to the shelly sand on the Noxentown branch, sec. ' -
60, or passes into 'that deposite.” The stratum- rises 12=15 ‘feet above
. tlde-water, and is overlaid by 10 to 20 feet of yellow sand, the upper part
~ of which is converted into a sand-stone, sec. 61 The lower part of the
green sand submitted to anlaybxs gave, . o G

Silica, = - e . - ,58"'1(')_ .
Potassa; < . = R (7 S

Protoxide of iron, -, . - S - 2218
Alumina, . - - - - 514
Lime, = "« o« o Uarditrace

Water, - 2. 5:.,‘,‘_ CwT 822
M'my fruitless’ '1ttempts bave been made fo discover the same stratum on
“the N. side of this brarich both above and below the mill, and the proba-
bility is that it does emst but so covered with detrltus as to elude super-'
ﬁcml research.
§ 67 Reviewing the precedmﬂ secs. 64-5-6, 1t may be gathered that

‘

i
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" the yellowish green sand is characterised by its clevation above tide-water,

. so that the lower surface may be' reached in some instances, that it at-

tains the thickness of 20-25' feet, that it is remarkably dry and. compact,
that it is rarely argillaceous, and abounds rather in siliceous sand,

-whence  its yellownsh and grayish green color; that it contains on an
_ average.more than 7 per cent. potassa, and is, thercf'ore, an excellent ma-

terial f'or fertilising the soil; that its uppermost layer is usually decom-
posed the. pxotox1dc being converted into peroxide of iron; and lastly,

-that it is surmounted by 5 to 20 feet of yellow sand, capped by a mingled
clay and gravel, on which reposes a fine yellow loam. The elevation,

dryness, and sandy nature of the marl, offer facilities for its extraction
and employment on the soil not ondmauly met with in St. Georges hun-
dred. The planes of deposition, so obvious in many localities where the
yellow sand is” freshly excavated may be observed to advantige near
Tatman’s mill on the southern branch of Drawyer’s. - . -

§ 68. Black colored. Green Sand.—-Between Silver run and the ca-
nal to the E. of the State road, we find the largest number of excavations
into the marl, embraced i in a district three miles in length by one-half in
breadth, and dlSClOSlnﬂ' a distinctly. granular sand, usually of a very dark

“shade -passing into black and remarkable for its hardness. It is not pre-

sumed that the marl exists in greater abundance in- this district than in
other parts of the hundred, but the land gradually sloping to the bay, ex-

_posesin numberless places the outeropping of the green sand, and ren-

ders it genelally more - easy of access. The umilulzmnﬂr surface on the
land of 8.’ Higgins, exhibits the marl on the flanks of. the hills. commu-
nicating a rrzeemsh color to the soil, and by the axglllaceous character of

its upper hyels renders these spots heavy.in moist, and hard in dry wea- -

ther. Itis'to be 1errretted that notwnhstandlnv the readiness of access -
to the mall it has been WlOUO‘ht to a very limited extent, not sufficient to
determine its character with accuracy. It has a dark green: color, con- -

‘tains an admixture of siliceous sand, its. upper surface is-elevated many
-feet above tide-water, the bed is genelally dry in- summer, and it may be

obtained in many places without difficulty, In addition to these circum-"
stances, its good quality should entitle it to credit as a fertilizer. Speci-

* mens of amber have been found in the. deposites on the canal, but the’

green sand of 8. [. is the only non-calcareous variety, in which a well "

characterised piece of that curious remnant of ancient forests has been

hitherto detected. At J. Jefferson’s, ad]ommﬂ the former, it lies in" a
similar position, being often ploughed up in the fields, but not being ex-
tensively wrought, the features of its better qualities cannot be given, ex-

~+ cepting so far as to state its resemblance in every respect to that of H. S.

In a ravine between J. Jefferson and J. Dale, the latter after persevering
research has succeeded in discovering green 'sand of the same character,

' . but the formation being uncovered to some depth, oﬁ'ens a better means of

examining its f'eatures. It has a dark shade. of green, is evenly granu-

. lated, nearly uniform to the bottom of the opemng, shghtly decomposed

and mmcled with foreign matter near its upper surface, and contains a
little \arenaceous and still less argillaceous matter. . The larger part of it
lying above the water -and not materxally affected by springs, offers no

\
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impediment to its being extensively worked, as far as its thickness has
- been ascertained, which"in all probability does not fall short of 20 feet. .
The above openings lie on the S. side of the road leading to Angustine -
landing; ‘and to the N. of the came road are several others borde\mrf on
the stieams which flow into Augustine creek. J. Walraven’s marl has
no distinctive features, the upper layexs being light green and argillaceous,
the lower darker and more sandy: when exammcd it had not been deeply
penetrated. J. ‘McConaughey’s pit has a stratum of bright, bluish green
clay at the top, under the yellow sand, and beneath it the marl consists
chiefly of black grains, intermixed with green. Itis partially docomposed
- where exposed to view, but When it shall have been more fully developed,
it will prove to be of good quality, and springing water will throw fewer
‘obstacles in'the way of its extraction. Viewing all the above openings *
into the green sand on either side of the toad, we observe that the marl
where sufficiently wrought is of good quahty, and promlses the'same in
all cases; that it is sandy in its natule, and therefore convenient for spread-
ing on the soil; that it is elevated above tide-water, and not incommoded by
springs, and tnelefoxe in'its employment offers great facilities.. From the
proximity of the Delaware, we might anticipate the fact of the prevalent
argillaceous character of the soil, which, howeve1 , may be demonstlated
to admit of profitable culture. - ,
§ 69. All'that land lying between Silver run and Auaustme creek
~ near the bay, shows a dcpoutlon of a light colored clay, 1mmbeddmo gra-
-vel, to such a depth as to preclude the discovery of green. sand. without .
close investigation: it is probably an ancient deposite of the bay, when the
land was relatively at a lower level than at -present, and has replaced a-
portion of the marl which has been removed. That the latter has not
been wholly removed, is proved by the deposite opened by J. Dale, and
still more (‘oncluswely in those nearer Port Penn, which immediately un-
derlie the clay without the intervention of the regular deposite of yellow
~-sand.  There are several places from which marl is obtained on that neck
of land lying between Augustine and St. Georges’ creek, at the extremlty
of which Port Pehn is smmted and this appears‘to be its nearest point of
approach to the bay. A hght green, argillaceous marl from the upper
part of the bed opened by W. I\ennedy was analysed by C. Morfit and
and found to conslst of—

'Slhca, V. P e . , 55.9
Potassa, - e el - 8.0
- Protoxide of iron, - T 18
" Alumina, .« - - e 49
- Water, -2 7 .- . 12 1
S TP 99.0

The same kind' of green sand was found at-J. Carpenter’s a short dis-
tance below the surface, and was probably the upper layer of the forma-
tion. - It was not excavated below the clay,'and cannot therefore be de-
scribed with more minuteness. W. Clcaver has’ dlscovered the same

11
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varlcty thhm view of Port Penn, which was examined chemlcally, and
found to contain 'unecably to two analyses performed by R. McCulloh, and .
J. V. Blaney:— ) ] ,

Silica, PR s . 5842
Potassa, - - 7.51
Protoxide of iron, - . - 17.45
Alumina, - - 7.18
Water, « , “, .4 ‘ 8.57
99.08 -

The upper part, of the stratum has likewise been discovered on J. Dil-
worth’s land not more than a foot below the surface, presenting the same
argillaceous features and lightness of color, which characterise the pre-
ccdmrr The land being higher at J. Cleaver’ s, the same formation crops
out on the flanks of the hllls, and having ‘been' excavaled several feet in °
depth, affords us the means of dcsmlbmo its character. The upper part
19 bluish green, argillaceous, and contains small- disseminated masses of
iron-stone, Below this the rmain body of thé marl is black when moist,
and dark gray. when dry, contains a trace of argillaceous matter, a littlo
siliceous sand, and the green granules which vary in size are remarkably
hard. The latter property in connection with their color, indicating a
change in their composition, the marl was subjected to-analysis, and proved
to be of good quality, as may be practically shown by crushing the
grains in a white surface, when their characteristic green color is de- -
veloped. The black color is, therefore, nothing mouve than a decompo-
sition on the surface of the granules not dctractmrr from their value.
- The following are the results of analysis, as obtained | by C. Lea:—

Slhca, A - ~ 49.93
Potassa, - L. - 7.80
Protoxide of iron,- - ~ 23841
Alumina, - - . 6.90
Water, - = - - - 10.95

98.99

The land in the vicinity of Port Penn rises from 5 to 20 feet above high
. water, and the marl being usually elevated; affords great facilities for 1ts
extraction, notw1tmtandmo the probable inconvenience of water. In this .
district, the main part of {hie marl is black and sandy, and is overlaid by
a light green argillaceous stratum rather inferior to the former: above the -
latter, we gcnemlly find a thin seam of iron ore, and the whole is capped
by a mingled white and yellow clay, with imbedded gravel; an-undoubted
deposite of the - ‘bay. That ferruginous springs have been in action is
shown by the strafum of iron ore, which is. best observed at J. Carpen-
ter’s, where it rests -on tarsh--mud. The sprlngs still " exist,. but thelr
chalybeate nature-has ceased: :
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§ 70. The marl exhibits its outcrop on the 1oad from Port Penn to the
State road, and is found on the lands on either side of the road. On the
8. side it has been excavated by T’ Stockton and L. Vandegrifl, particu-
- larly on the lands of the former, where ‘its constant outcwppmor on the
- flanks of the low-hills proves it to underlie the whole farm. = 'T.S., hav-
ing searched for it in many places, and excavaled it to some extent, has
ahown that it is variable in its character near the surface, being at times
argillaceous, and of a light.green color, at others, sandy, yellowrah, and
gray. After the upper and adulterated portions have been removed, the
principal body of the marl appears of a very dark brown or black colox, .
In grains of variable size, generally very coarse and hard, mingled with
a little white siliceous sand, and rarely with a-little clay. In neax]y all
the exposures, its sandy nature is evinced by the dryness of the bed,
the water-bearing stratum lying below it; but as the ordinary consequence
of this dwness, we find the upper porllons of the sandy marl partially
decomposed and the bed traversed, by veins of the same nature. [t is un-
necessary to allude to the manner of its decomposition, which has been
frequently alluded to in the preceding pages. . This green sand was one
of the first subjected to analysis, and at ‘that time the ordinary method
adopted of selecting the green granules from the rough marl, and submit-
ting them to chemical e‘{ammatlon, according to the analysxs, the green
par tticles alone contained:— ’

Silica, - ' - “ e . - 4784

" Potassa, - . - - <« e 1080
Protoxide of iron,- - - - . 2429
Alumina, - - - - - 7:38

Water, - . .- - - - - .1019
+ 100-00

Bya comparlson of these results, ‘with a similar marl from J. Mamﬁeld i
sec. 74, and observing the amounts in the unselected marl of the ldtter, :
we have the means of ascer taining the per centage of potassa in the rough
marl of T Stockton. But that pomon submitted to. analysis was obtain- -
ed from the surface, and the main part of the marl has undoubtedly the
same composition “as that of J. Cleaver, sec. 69, to which. it bears the
closest resemblance. On the opposite side of Autrustme creels, the deep
ravines with steep flanks show the marl at a hwher elevation under
the same general features, and L. Vandeo rift has not been inattentive to.
these developments, having made several openings with the view of testmg;
its qualities. It is nearly. black in. color, loosely granulated, and is cha. -
racterised by ‘the abundance of a white earthy materlal which often: forms
thick layers in the marl in a horizontal position.  This peculiar substance
found under J. Rogers’ marl pit, § 64, and in small quantities in several
other places, consists of - white clay, green and siliceous sands, partially
" ceménted by silicate of potassa (?) into small irregular nodules from half"
an ounce to several pounds in weight, sometimes foxmlng casts of shells,
and containing (but rarely) a sufficient quantity of carbonate of lime to



-effervesce with acids. These layels also embrace pleces of bone in a

very friable state. The quantity of lime being small, the beds contain-’
ing the nodules cannot equal the pure green sand in value. On the N.

Slde of the road, C. Vandenuﬁ has obtalned the black colored marl; de- -

scribed in the precedm in several places in the vicinity of his; house,
- and will undoubtedly find it in many other situations on the farm, where
it is easy of access and not incommoded by water. It appears to' have
undergone more change than any of the preceding, and is probably not
of the same thlckness, for on the farm of W. Bennet, a short distance to
the N. of C. V., the stratum may be seen in the washes of hill- sides only
.a few feet in tlnckness, much decomposed and mingled with the over and
undellym yellow sand. ~ At W. Bennet’s, alarge ]’)lOpOltIOIl of the green °
sand is converted into iron-stone, arid has suﬁ'eled such an 'ﬂtelatlon
throughout, that it is questionable whether it can be profitably employed
on the soil. Passing a little farther to, the N., the green sand disappears
and fines out in the yellow sand, for the hills bmdcrmfr Scott’s run are
composed of the latter with green grains sparsely distributed through it,
to the height.of 40 to 60 feet. At the extreme northern point where it is
observed, (Bennet’s) it lies at a considerable elevation above tide-water,
“and could certainly be found on Scott’s run if it existed there, but an ex-
amination made on that stream failed to detect the least trace of it to the-
L. of the mdin State-road. At the mill, a short distance W. of the road,
it is said that shell-marl was found in digging for the foundations of the.
dam or race-way, and it is probable that it was the cretaceous green sand .
of the canal. The difference of elevation bettveen. this deposxtc and the
above black colored green sand, point to two dlﬁ'elcnt‘ strata of this fox-
" mation.included between the. yellow sands. = . ‘

§ 71. Reviewing the preceding details relative to the darker vauety '
of green sand, secs. '68--9-70, we observe that at its southern limit, it at-
tains the thxclmess of 20-25 feet is dark green, and uniform thloufrhout

- that to'the westward of Port Penn, it is 15-20 feet thick, u{telnally b]ack
from a partial disintegration, and is overlaid by a light green ‘argillaceous
sand—that still farther to the N. itis three to five feet thick, much de-
composed, a large proportion being black internally, and that eventually
it fines out, passing into the, yellow sand, which is'the heaviest deposite

~in the green sand series. We farther obberve that its upper surface near
the bay lies but a few fect above tide-water, and rises towards the W. and

'S. W., so that the bottom of the stratum may. be reached above the level
of tide—that the land rises in the same direction more rapidly; and that, .
therefore, the denuding action of the bay in' former periods -of time has
merely removed the yellow sand, and been resisted by the superior tena-
city of the green-sand stratum.: As a consequence of the last conclusion;
we find an argillaceous and gravelly deposite near the bay shore, produ-
_cing a heavy soil, and as it gives way to the yellow sand on the more
elevated country formmg a good loam, chalactulsuc of the middle por—'
tion of St. Georges hundred.

§ 72. Pyritiferous Green Sand of the Dwzdmg Ridge, and the.
“Head Waters of Bohemia, sec. 15. .—Passing across the State o the S.
W. corner of'the Hundred, and resting on one of the head streams of the

,
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. Bohemla, we ﬁnd a dark green, nearly black marl in the v1c,1mty of the

calcareous beds, sec. 57, and although resembling the bluish green sand, .

. secs. 62, 63, in its Uenmal composmon, yet mateually differing  from all
others in its content of phosphoric acid, it deserves a separate notice. It
has: been sought for and extracted by W. Polk. with praiseworthy, enter-
~prise. * It'is very uniform in color, and granulation, and- contains few
traces of organic life and few impurities.  Situated at the base of the steep
flanks of the hills skirting this branch of the Bohemia, and its upper sur-

face being slightly ar vlllaceous and serhi-indurated by the deposition of -

pelomde of'non, it becomes a water bearing stratum, which incommodes
its ready excavation, and prevents us ﬁom ascertaining its thickness; it

exceeds 25 feet, and if we may judge from the adjacent decomposed beds, -

sec. 59, its thickness is over 30 fect. That of the yellow sand above it
is upwards of. 40 feet. While workmea were employed in the excava-

tion, they observed it sparkle in the sun’s light' with the brilliancy of

vpohshed silver, which : they attributed of course to the presence of. that
metal in'the form of small spangles.. A.closer inspection proved them to
be small ¢rystals, with a brilliant, nearly adamantine lustre, perlectly
hmpld when first obtained, but rapidly changing to blue: by éxposure to
the air; and chemical analysxs showed their constitution to the phosphoric
_acid, protoxide- of iron, and water. -They are the same as those found
some years since at Mullica Hill in N. Jersey, and termed Mullicite by
Dr. Thomson of Glasgow, who ‘analysed them. This marlis farther
characterised by a white efllorescence which coats - the  grains on .drying,
and often forms no inconsiderable proportion of the.mass. The efflores-
cence submitted to examination” was found to contain- sulphate of lime,
rarely a little copperas, and although not detected, it undoubtedly contains
" phosphate of lime. - The f'mmatxon of the copperas, which would be de-
trimental to vegetation, is obviated in a great measure by the ‘presence of
carbonate of. llme, which explains the eflloresence - of sulphate of lime
(plaster.) © A specimen of that obtained prior to the opéning of the pits,
effervesced slightly with acid (from the carbonate of lime,) .but contained

\

lime in addition -to that in the carbonate.: The following is the result of .

the analysis of a pomon destltute of phosphate of i iron:

) thca, el v’ .- 48.30
Potassa, - - - Te e 8.63 -
Lime, = - e o 1.50 -

. Protoxide of iron, - ) : <" 26.46

v Alumina, . - B 4.80

., Wate}r B © 1079
- 100.48

C. Polk has opened pits in a similar marl a few hundred yards lower down :

the same stream. It differs from the former in containing exogyras and -

a few other shells in'its upper part, in the presence of a little more silice-
ous sand and the ‘absence of a quantity of the phosphate of iron.  Its
‘thickness, not yet accurately ascertained, is over 20 feet. In a south-
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westelly dircetion from these opemnrrs is a third across the State line,
deviating in vo.important particulars, and as it lies without ‘the limit. of

-the survey will not be described. Above the marl, an unusuvally heavy

deposite of yellow sand rises to the land level, and constitutes a soil'of’

. superior quality, which, ‘however, having been. exhausted by ‘excessive:

tillage, requires- the cmploymem of this excellent mml to restore it to:
femhty

§73. A short dlstdnce to N E. of the pxecedmrr loca]mcs and N. of
the road leading from Middletown to the Bohemia River, lie the marl pits.
of J. Driver, on.one of the branches of that river. It'is a dark colored

sand, very uniform in texture, containing a little argillaceous, and ave-

naceous matter, and frequent shells or then‘ casts,‘amonw which we

‘notice, Exogyra costata, Gryphea convexa, Ostrea falcata, a.‘mdf Belem-

nites americana, many casts of Turritella and other univalves, and small

picces of Baculites and Ammonites. Being sufficiently sandy to permit

the percolation. of water and su(ﬁc'enrly clevated above the bed of the
stream comparatively few difficulties will be experienced from the en-
trance ‘of water into’ the excavations. - Its thickness, not yet ascertained,
will probably exceed 20 feet, and. as it may be found in many places on
the branch miuch more may be obtained than is sufficient to  meet the de-

mand. - It is said not to have been found on the N. W. side of the stream,.
although but a few yards dxstant, the presumption is, however, that it
‘does exlst there, and remains‘to crown the labors:of some entupubmn‘

individual: -~ About two miles N. by E. from J. Driver’s, we again meet
the marl on another:of the sources of the Bohemia, where it has been:

opened by J. Clayton. - It is'remarkable for its elevation above tide-water,

its upper: surface approaching within- some 20 feet of the top of the
dividing ridge. - It is a very fine-grained black -sand,- containing much
siliceous matter in its upper Iavers, which diminishes in descendmcr and

gives the first evidence of sulphuret of iron, so. abundant in the deep cut

of the canal. Small nodules of the sulphmet may be found, and after the:
marl has been exposed a short time to the atmosphere, its surface becomes
covered by an eflloresence of sulphate of lime. (plaslel,) and’ sulphate of

iron'(copperas,) the quantity of lime. being too small to def*ompose the .

whole of the latter salt. Organic remains are not abundant, the prinei-
pal species-observed being the Belemnite, casts of T umtella and a few
small bi-valves. The thickness has not been ascertained, nor is it neces-
sary to do so, since it may be conveniently opened at many points.
Hitherto the excavations have been made adjoining-or ‘in the branch, but
since the sandy character of the marl lends o authority to its being a
water-bearing stratum, it may be presumed that it will be detected in some
equally convenient spot, and less incommoded by water.

§ 74. Reference was made to the probable continuity of the ye]lowlsh:
green sand, sec. 65, on the main stream of Drawyer’s, with that on the
head waters of its Northern branch, the nearest points of approach being

" Tatman’s mill, and J. Mansfield. ~This branch, on which Cannon’s mill

is situated, is' formed by the copfluence of - two streams, on each, of which
. marl is. found at some distance from their junction. On’ the more south-
-erly of these brooks it hab been found on H. Templeman’s land of the
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same kind as those about to be described, but not suffi¢iently investigated
+{or more-accurate information..' It lies at a lower level and but a short
‘depth below the meadow. 'The openings made by C. Haughey, J. Mans-
field and J. Rogers lying near together, exhibit the same kind of marl.
- "Thoese of J. Mansﬁeld were among the first made prior to the commence-
‘ment of the survey, and having been since more thoroughly investigated, -
we tnay describe this marl as the type of all the others.- . Its upper sur-
face struck a little below the water-level presents a foot or more of green
clay or argillaceous gréen sand, below which the main body of mall isa
uniform dur,kqgreen or black sand, with-little -argillaceous, and more sili-
.ceous matter of unknown depth, having been penetrated less than 10 feet.
Like that of J. Clayton on the western “side of the ridge and at about the .
same elevation, it is characterised by the presence of a little sulphuret. of
iron and lime, and hence when exposed to the air in heaps a white efflor-
esence appears on the surface of a slightly aluminous and styptic taste,
composed of the sulphates of iron, alumina and lime, the last mentioned
ingredient preponderating, and the two former being in too small quantity
to be detrimental to vegetation. 'Specimens of J. Mansfield’s and J
“Rogers’ yielded upon an analysis of the unselected marl:: -~

J. Mansfield. ' ~J. Rogers.
_Silica, . 7020 . . . . 70-31
Potasssa, . . 6:10 . S 651
Protoxide of iron, 1525 e e . 1516
Alumina, - . p 314 . . ., . 263
Water, - . . 6-22 ‘ o . 626

PR S 100491 o 100-87

The latter analysis, performed ‘by T. Elder, proved the uniformity of -
composition of the two marls.. The former was also subjécted to analysis
after selecting the'pure green grains from it, which were found to be com-
_posed of:

Silica, VU s S . 47-30°

Potassa, . . . 9:16 -
, Protoxide of i 1ron, . ‘ . . 24-46
‘ . Alumina, T . . e T82
- Water, . . . . .4 1126

100-00

Farther west on the same stream, and still nearer the elevated table land
of the dividing ridge, it has been found by A. Lewis, at about the water
level of the blanch, offering no distinctive features {rom those described,
and it is highly probable that were proper investigations made, it mlcrht ,
‘be discovered in many localities on the summit-level itself.

§ 75. By proceeding northwardly from the last named opening to the
other branch of the mill-pond, where it rises in the heavy soxl of the ridge,

v
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we find the same kind of m'u*l near the surface of the ground, constituting
the bed of the brook. Several pits were there opened by Mr, Haughey,
-and the heaps of -marl thus exposed to the air were more thickly coated °
by the white efflorescence of a strong, styptic taste, and even small pieces
of sulphuret of iron were detected. It is, thelefoxe, of inferior quality to
the preceding, although still a valuable marl, and its astringent quality
may be wholly obviated by the conjoint. appllcauon of a little hme. ‘While
the presence of more or less sulphuret of iron may be considered as cha-
- racteristic of the ridge marl, from this point to the deep cut, observation
nevertheless shows that il is more abundant in the upper layers of all the
pits” just” described. Lower down the same branch H. 'lempleman 8"
prmc1pal marl opening is made in the stccp banks of the run, where it
rises about 8-feet above the water-level, is-very dry, compact and argil- .
" laceous, of a bright green color, and seems to have lost all traces of sul-
phuret of iron. “lts chalactox, and convenient position offer strong in.
ducements for its employment on the adjoining land. Nothing 'certain
can be-asserted relative to its thickness, but [rom its rise above the water;
and its being found in the stream, it undoubtedly exceeds 10 feet. One
hundred yardb below T's a smcrulal bed has been struck, and. slightly
opened by G. Houston. on the edfre of the branch. It abounds in shells,
such as Exogyra costata, Gryphw't convexa, Belemnites Americana -and
others, of large size, and closely resembles the cretaceous green‘sand of
the canal exceptmo in' the absence of much cretaceous matter and green
-sand, which are replaced by siliceous sand.- The bed " has not been tho-
roucrhly ‘explored, but’ should these characters continue the same, it will
not prove a superior marl. © Of a better quality will that be, when suffi-
ciently excavated, which crops out in the adjoining field north of the
‘branch, where it is constantly turned up. by the plourrh, and produces
stenhty from its excess. . It is probably a pure green sand destitute of or-:
ganic remains. . . j
§ 76. Reviewing the localities just descnbed secs. T4, 75; it appears to LV
be a uniform black sand (internally green). containing a little siliceous i
sand, traces of sulphuret of iron"and lime, and overlaid byu clayey green
sand-—that it constitutes the bed on which the streams flow from the ridge
‘nearly to their conﬁuence, therefore, that the formation rises towards thelr
sources on the ridge. ~The latter point may be farther shown by a com-
parison of the heights of the formation on. the main stream of Drawyer’s,
“as at Polk’s, Rogers &c., with that at [ouston’s lying nearly on the
same level. .- Where the yellow sand overlies the marl, as it does at some
distance from thé ridge, we find a good medium soil capable of high cul-
tivation by the use of marl and other fertilisers, but the nearer we ap:
proach the summit-level, the heavier, and less productive does the soil .
appear, and the more necessitous of improvement. Still the presence of
the marl in exhaustless quantities should encourage the proprietors of that
land to employ it, and redeem the soil from comparative sterility. By a
comparison of the height and naturé of this marl, with that of J. Clayton
on the western slope of the ridge, and with the upper stratum in the deep
cut about to be described, we might ‘anticipate the existence of  the same
bed under the whole 1i dae, at no great depth below the surface, but with
fj

i
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the exception of one opening on Scott’s run, it still remains to be discos
vered.. The opening alluded to was made by Mr. Jamieson on the upper
part of Scott’s run, and contained a marl similar to the foregoing, but ap-
peared to have undergone partial decomposition. Its thickness and other
.circumstances cannot be-stated with precision, having been newly and not
extensively cultivated; but sufficient is known both of its quality and quan-
tity, to recomwend its employment, Fruitless examinations have been
made to discover it lower down the same stream, and the promises held
out by it are too fair not to advise continued and persevering search unfil
it be detected. At the mill near the State road on the same stream, the
“cretaceous marl is said to have been found, sec. 70, and we know that at
a short distance S. E. of it, the green’ sand fines'out at -a considerable
elevation above tide water, sec. 70. It would appear therefore, that
there are two principal beds of green sand, to the ~upper of which that de-
seribed in the present section belongs, and if so, there is every probability
for supposing that the stratum of Mr. Jamieson also ﬁnes out lower down
Scott’s run.

§ 77. Blue Micaceous and Tenacwus Sand, § 15.—The deep-cut of
the canal presents a view of the various strata constituting the green-sand
formation as they repose in their native beds, such as could not possibly
be attained without a similar artificial section in any other portion of the
region. Passing directly through the dividing ridge in an easterly dnd
westerly duectlon, and descending to a depth not far above tide-water, it.
- exhibits below the soil several distinct layers of green sand with. undula-
ting upper and lower surfaces, of varying thlcknesses, sometimes approxi-
mating and uniting - into-one, again. sepalatma to the distance of 20 feet,
and mterposed by the yellow sand. - The following sections are extracted
from Dr. S. G. Morton’s synopsis of organic remains, to whom they were
given by Mr. A. A. Dexter, one of the engineers on the canal: - The first
sectlon was made at or near the summit-bridge, to the depth ‘of 82%— {eet,
the second about one-quarter of a mile west. of it, to the depth of 62% feet,
and both beginning at the top or soil. ~ “L. A series of white, ye]low, and
brown sands and gravel, traversed by iron crusts, and containing large
masses of primitive rocks, 85% feet thick. 2. Argillo-micaceous sand of
a dark blue color; organic remains few and mdetenmmate, 281 feet thick.
3. Argillo- felrugmous sand of a greenish color, abounding in ammonites,
baculites, Pholadomy¢e, lignite, succinite, &ec., four feet in depth. 4.
Coarse gray sand with similar or ganic products as No. 3. Depth, seven
feet. ‘This stratum forms the bottom of the canal, but the excavation
was made six- feet deeper for experimental purposes. 5. Argillaceous
sand of a dull green color, which it imparts to water; organic remains
same as in the last beds. Depth three feet. 6. Coarse gray sand, which
was penetlated about three feet, but no fossils were observed.” _The se-
cond section contained:—*1. l*erl uginous gravel and sand. ‘Diluvial.
Depth nine feet. - 2. Black tenaciots clay. Depth seven feet.. 3. Fer-
ruginous brown sand -and clay containing a profusion of ammonites and
bacuhtes, with scaphites, lignite, succmlte, and casts of various simple
univalve and bivalve shells. Depth 23 feet. 4. Blue micaceous sand
and clay with similar fossils to No. 3. ..5. Ferfuginous sand and clay, of

' 12



%0 -
a dull green color, abounding in multilocular and other shells. Depth
six and a half feet. 6. A white siliceous sand, which, about 200 yards
farther west, rises 12 or 15 feet above its-level at this point and contains
lignite in vast quantity; sometimes even the trunks of trees 20-30 feet
long, and a foot in diameter. No other organic remains were observed
nit? A comparison of the sections is sufficient to show the varying
quality and quantity, of the: ‘several beds, and that they belong to the
green sand series, but they are not given with sufficient precision. The
following section made during the survey, was commenced about 200
yards west of the summit brxdce on the tow-path, and continued upwards
in an oblique direction towards the bridge.—1. Blue micaceous and ar-
gillaceous sand, very uniform in its appearance, and of a fine grain, most
l'emarltable 1"_or the abundance of small colorless micaceous scales.
- Height. nine feet, above which it gradually intermingles with a yellow
. sand, and contains less mica, till at length it forms—=2. a partially indu-
rated bed of yellow ferruginous sand, embodying a few layers of the: blue,
containing a few grains of green sand, and a greater number of micaceous,
particles. " Its thickness is eight feet. 3. Another stratum’of blue sand,
containing -a few green gr anules, one and a half feet thick, and capped /
by six m(,hes of an iron stone, enclosing white sand. 4. A brlght yellow
siliceous sand, eight'and a half feet thick, the upper foot of which alone
contains-green sand ‘5. A dark green compact stratum, six feet thick,
the first three and a half sandy, the upper two and a half feet'argillaceous
and lighter colored. It is a pure green sand stratum containing a little
clay and siliceous sand, and is topped by iron-stone and yellow sand con-
taining pebbles about two feet thick. ‘6. A bed of yellow sand similar to -
4th, 11% feet thick. 7. A compact bed-of whité siliceous pebbles, one
and a hall feet, above which they are distributed in a white and yellow
clay of five feet thickness to the surface or soil. - The irregularities of
the strata within short distances did not require mathematical accuracy
. in their admeasurement, but great care was exercised in examining the
nature of the deposites. An analysis of the fifth stratum (dark green.
sand) of the preceding section, made by J. V. Blaney, gave the followmcr
‘results:— '

Silica ' - - - 8073
Potassa - - - 4-46
Protoxide of iron - 8:37
Alumina - - 2 B
Water e - . 4-84
100.52 o

From which it appears to be an ordinary gleen sand, containing a larger

proportion of siliceous sand.  The following dlaglam exhibits the three

sections, the first on’ the right being made at the bridge, the second on

the left, about one quarter of a mile W. of it, and the middle taken 1ntex-
. medlatc betwecn the.two durmg the rreologxcal survey. ‘
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By comparing the ncrht and left sections, we find the coarse gray sand
below the water level of the canal sinking slightly towards the west, but -
still farther west it rises 12 to 15 feet hmhel.v It therefore rises on ‘the
whole, and lends strength to the posmon, that the red-clay formation
dips below; the green sand The blue argillaceous deposite which is 28%
feet thick at the summit bridge, becomes 18; feet in the middle, 1ncludmg
a bed of yellow sand, and diminishes to 11 feet one quarter.of a mile W.
of the summit.—=As it does not .dip below the coarse gray sand, it there-
fore only diminishes in thickness, and probably passes into a greenish
sand, sec. 50, which is above the red cldy. The yellow and brown sands
and gravel of the right-hand section have not been accurately observed,
for the six feet bed of green sand noticed in the middle section may be

seen of varying thickness on either side of the bridge nearly at the same . .

height above the water, and passes into the black- tena(:lous clay of the
western section, which is in fact a dark-colored armllaceous green sand.
"The whole bed of yellow sand including  the green is 85% foet thick on
the right; 85 in the middle, and 39 on “the left’ without d1m1mshmﬂr in
thickness therefore, it apparently sinks towards the west, but this is only
apparent; for it gradually replaces the blue argillaceous clay, and the two
together do certainly rise, and repose on the coarse gray sand. To the
irvegularity of the strata, which are thus revealed by the deep-cut, may
be ascribed many otherwise unaccountable phenomena observed in the
greén-sand region, such as the varying thickness and elevation of ‘beds
. 'within limited spaces, as well as their varying qualities:’
§ 78. The blue sand -stratum being sufficiently tenacious to constitute
the water- bcaunn stratum of the recrlon numerous»sprmfrs issue at various
‘heights above the ‘canal, tran'sporting fine clay, sand and mica in great
quantity, the former of which communicates a greenish color to the water,
- and the two last are constantly tending to lessen:the depth of the canal.
Several of the strata also at-various heights holding a small quantity. of
water, renders the whole mass liable to slips or slides of earth in the pre-
sent steepnass of the s1des, several formidable instances of which have
“occurred, and more may' be anticipated unless efficient means are adopted
for obv1at1n0' them. One obvious -method would be to remove such a
- quantity of the earth, as to give a gentle slope to the sides of the canal,
and to transport it to such a dlst‘mce that its, weight would not force out
. the softer subjacent strata. Without resorting to such an expensive pro-
cess, others might be adopted. Short stakes driven into'the heavier beds . -
at various hemhts, will mot be sufficient security against slides, since they
‘include such masses of earth as would carry the stakes with them. Long
and heavy piles driven down in rows, and at several points of elevation,
‘would in a crleat measure obviate the dlfﬁculty, and wholly s0, if combined
with a partlal removal of the earth, The silting up of the canal from
springs can scarcely be prevented, and althourrh their operation is.too
slow 1o offer a formidable obstacle, it will nevertheless in all probability,
require the frequent employment of a dredging machine to maintain suffi-
cient depth of water. Independently of the matter mechanically suspend--
~ed in the sprmg-water, a considerable quantity of sulphate of iron (cop-
" per as,) in solutxon is thrown into tho umal, which is so hmhly charged
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with it as to destroy fish and other aquatic animals, such as the barnacles
adhering to the bottom of sea-vessels. - Nearly all the springs in the deep
cut, give.evidence of copperas in their taste, and in the ferruginous depo-
site they form at their point of issue, and we might hence conclude, that
the formations abounded.in sulpburet of iron (uon pyrites,) if we-had not

" stronger evidence of it in masses of that mineral abundantly diffused

thlough the sands and clays. We have seen that the green sand of the
¥idge generally contains pyutes, but it is minute in quantlty compared
with that found in the deep-cut, where it often constitutes a very material
part of the strata.- The questionAarises, whether it could be applied to
the manufacture of copperas? Probably net; for -it.would require much
labor and time to discover localities where it be sufficiently abundant to

work profitably; and such is the irregularity of the formations, that the .

extent-and continuity of these beds could not be depended on. . ‘The same

efflorescence of sulphate of iron may be anticipated in nearly all the open-

ings-for. marl, which will be made in the N. Western part of St. Georges
hundred, hds proved to be the case, in the excavation of Mr. Ellisson
in that section of the green sand. region. - Existing in small . quantity in.
the uppermost strata, it is probable that no injurious effects will flow from

. the employment of this green sand on the soil, or if it should do so, means

of obviating them will be pointed: out in the third part of the memoir.

§ 79. Revnewmg all the descriptions of -the green sand formation
from sec. 53 to sec. 78 inclusive, we find that there are two deposites,
the upper and lower, which sometimes unite and again are separated by:

interposed yellow sand, that the lower appears on the canal and western
border of the State, and the upper émbraces the remainder of the region.: .

Practically speaking, there are two principal kinds of green sand, that
containing lime as an essential ingredient, and that consisting chiefly of
green particles. The former contains variable quantities of carbonate of

lime, the highest limit yet observed, being 25 per cent. The average .

composition "of the latter in its natural state and selected may be thus
expressedi—

Unselected. - - - Selected.

Silica, - < - 58 - . . 50
- Potassa, - - - 7 o . - 10
- . Protoxide of iron, -’ ' 22 . - - 22%
. “Alumina, . - - 5 - - - 7
Water, - - - 8 - - s 10%
100 100

The first is either cretaceous, containing finely divided carbonate of lime
not formed by comminuted shells; and occurring on the canal, sec. 53 to
sec. 56; or decomposed calcareous, on the western limit of the State,
from whlch the calcareous matter has been- wholly or partially removed,

although abounding in casts of shells, sec. 57 to 59;—or shelly green
sand, on the southern line of St. Georges’ hundred, in which there is no
fine calcareous matter but that of comminuted shells, sec. 60 to sec. 61.

\
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The second contains mere traces of lime, and consists of green sand
particles, with variablé quantities of clay and common sand, and is either °
" bluish green, and of the finest quality, as found on Drawyer’s and Silver
run, sec. 62 to sec. 63;—or. yellowish green, containing white siliceous

sand, as on Drawyer’s and the Appoquinimink, sec. 64 to sec. 67;—or
‘ blaak-colored decomposed externally, rarely internally, and containing
both white sand and argillaceous maiter, from Silver run to Scott’s run,
sec. 68 to sec. Tl;—or dark-colored, and containing pyrites, as from the
S. W. corner of St. Georges’ hundred, and along the ridge to the Deep-
cut, sec. 72 to sec. 76;—or lastly, the blue micaceous sand of the Deep-
cut rarely containing particles of green sand, although abounding with
casts and impressions of shells characteristic of' the green sand formation,
_sec. 77 to sec. 79.  We have seen that the yellow sand is the principal

-member of the series, both over and underlying the green sand, that it is .
characterised by its uniformity of grain and color, and rising to the'sur-

face constitutes the chief and'most valuable soil of the region. - We far-

ther observe that the green sand stratum is undulating, and varies in its
depth, the average thickness being 21 - feet, {rom which we may form a

rough estimate of the amount contained in the whole district. It is seven
miles long, and nearly six and a third broad, and therefore embraces

about 44 ‘square miles. Deducting from this one quarter for the place

where it fines out, and for streams, ravmeb, &ec., we have 33 square
_miles underlaid by gieen sand. There are then 102,220,800 square
~yards, which muliiplied by seven yards, the average, thlckness, gives 715,-
545,600 cubic yards of green sand.in Delaware. Supposing then that

the one-hundredth part of it is accessible, we have more than seven mil-
lion cubic yards which may be made available. Ina ‘majority of cases,
the flowing of water into the pits presents a source of inconvenience that:
may be remedied without great difficulty, and with a trifling expense com-
pared with the value of the material; but whatever the disadvantages in
particular localities, it is within the reach of every individual in the dis-:
trict, and no reasonable doubt can exist that the fertility of St. Georges
and the neighboring hundreds will be limited only by the enterprise, in-

dustry, and mtel]wence of 'the inhabitants.
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-  CHAPTER I
TERTIARY FORMA.TIONS;
SECTION 1.

Northern Tertiary.

§BO‘ Ox Old Duck Cleek and its branches, about four mlles below

Smyrha, we find the tertiary formation only recognisable by its charac-

_teristic shells in a few localities, the best of which is at Wales’ mill- dam, .’

sec. 18. Its features will be clearly seen by the adjoining section. From

below the water-level is a very tena- S ras—
cious bluish - clay, containing a little = -

white sand and scales of miqa, the - |  TReddish
greatest observed- thickness of which yellow

at Cloak’s mill was 12 feet. Above " sand.
it reposes a 6-10 feet bed of reddish : '
yellow sand, passing at times into a-
similarly c0101ed clay, and its upper- . Bluish
most gravelly layer cemented into a = Creek - clay level.
conglomerate by oxide of iron, while —
the whole is capped by a Imht yel-
low, loamy soil. These stlata in

the same order of superposition may be observed at Layton’s mill,
" where Old Duck Creek crosses the State road, at Wales’ about one. mlle
. W. of it, ‘at Cloak’s still farther ‘west, and on several branches of the
same stream. At Wales’ mill-dam, ‘the blue clay is visible at the water-
level, and constitutes the bed of the creek. Its upper surface has been
converted into a, ferruginous sandstone of modeérate coherence, averaging

a foot in thlcknesq, and abounding in numerous casts of shells- of the

¢

same character as those found on Murde_rkill, and evidently belonging to.

- those characteristic of the tertiary period. Among these ‘we notice a
species of * Mactra probably new, Balanus, Serpula and Cardium, thé spe-
cific characters of which are difficult of determination; farther Venus
alveata, Venus inoceroides, Nucula lwmvis, and Myoconcha, probably the
incurva lately described by T. Conrad. The Mactra, Venus inoceroides
and Nucula leevis are the most abundant. Immediately below the btony
ctust lies the blue clay, which preserves great uniformity in its minera-
logical characters wherever it has been observed. Tt consists of a bluish
clay and white sand in such proportions as to crumble without dlfﬁculty,
on becoming dry, to a lead gray pulverulent mass; that there is a small
amount of pyrites may also be safely inferred from a white efflorescence
with a styptic taste, which appears on'its surface after exposure to the air,
although the clay when freshly obtained gives no traces of copperas.

The hardening of the upper layer may be attributed to the decomposition
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" of pyrites and [ormation of peroxide of iron which cements the remain-
. ing mass. By carefully taking up the blue clay, impressions of the same
shells asin the stony crust are obbewable, and often indeed one half of a
large shell-cast is soft and tenacious, while the remainder is converted in-
into stone; from which it is evident that the formation has decomposed in
situ. . Notwithstanding the abundant indications of the former existence
of shells in the f'mmatlon, it now gives no trace of lime, and'is therefore
worthless as a material for enriching the soil. Passing westward on the
same stream, we find few indications of the blue clay until we reach
Cloak’s mill-dam, below which it is observed under its ordinary features,
excepting in the -absence of organic remains, but one specimen of a large
Pecten having been detected. It rises several feet above its level at
Wales’ mill, and at the head of Cloak’s mill- pond on H. Ridgely’s land
appears to be still higher, whence the conclusion that it rises towards the
dividing ridge, like the green. sand. A boring to the depth of 10 feet
-from the top of the stratam at Cloal’s mill gave no indication of a change
in the" nature of the clay at that depth, excepting that it becdame more
arenaceous. - As in the lower tertiary on Murderkill we here find chaly-
beate springs issuing from the blue clay, which, by depositing their oxide
of iron, form a ferruginous conglomerate, an- instauce of which may be
seen on W. Nelson’s farm about half a mile’ N. E. of Wales’ mill-dam.
In the several localities noticed, the overlying formation is a yellowish
clay, loam or sand, capped by glavel and hence the varying nature of
the soil in this section of country, according as it is based upon one of these
~ formations. Crossing the dividing ridge in a S. Westerly direction to the
head of the Choptank, there is a blue clay found at Smith’s mill, rising a.

" few feet above tide-water, differing in no respect from that on Old Duck i

Creek excepting in the absence of shell-i -imipressions. It is-in like manner
overlaid by a yellow sand and loam with bands of yellow’ clay and cap-~
~ ped by gravel. The quantity- of copperas efflorescing from the blue de-
. posite after exposure to the. atmosphere, induced the proprietor to send
samples to Baltimore to ascertain whether it could be employed- in the
manufacture of that salt; the operation would probably not. prove advan-
. tageous. - Now since this blue clay appears to be continuous with that .
belonging .to the tertiary lower down the Choptank, we may suppose it
also to bea continuation ofthat'on Old Duck Creek. in which case it would
form a belt, falling in with the tertiary shell-marl on Stow Creek in New
Jersey, and parallel to the usual N..E. and S. Western. bearing of the
- green sand and other strata. L - ‘
§ 81, Near that branch of Duck Creek lying immediately south of
Smyrna, are found large masses of siliceous rock, which from its extreme
. hardness and: toughness, could scarcely be supposed to have had its birth
in this region of soft clays and light sands, had it not been found in place
in one locahty So numerous and so large were the blocks on a farm of -
Messrs. Cloak lying on the State road on the south side of the branch,
that it was found necessary to sink them.in order to the better cultivation
of the land. They consist of coarse sand and gravel cemented by siliceous
matter containing frequent casts of shells, and what is still more interest.-
ing, the shells themselves are oftén converted into a pure translucent si-

T



97

liceous substance, which may be called fliat or more properly chalcedonv.
‘Large blocks of the same are to be seen on a farm of Judge Davis, abqut
one mile. S, W. of Smyrna, and are so hard and tough that small pieces
cannot be broken off without great difficulty. Small {ragments.are fre«
quently found in “the nemhboxhood but the rock is ‘not seen in: place.
Many such hand specimens would: remind the: geologist of the Buhrstone
of Georgia and Flotida.. - ‘About, five milesS. W. of Smyrna on the road
to Kenton, a small branch crosses the road and emptnes into Cloak’s mill-

» pond. - Rising the Lill on the'south side of it we again light upon the silici-:
fied shells which- appear to be in place: ~Being much more abundant and
the mass less cohorent, by striking' them a httl(,, the: greater part of the
adhering pebble falls oﬁ' leaving a shell wholly composcd of silex, except-
ingits white surfidce, which- may contain a traceof lime, very similar to
nodules of flint found in the .chalk of BEurope. Detached - specimens of:
" petrified -wood were found in this locahty which cloaely resemble those
already described, sec. 80, ;and. point.out the probability of -the identity of
the two dep031tes. Thcre is no reason why the large masses above des-
cribed may not be near their original localities, but the elevation of this
bed above tide-water (some 30-40 feet,) countenances the belief that the

. fragments strewed. over the surface of the country for many miles are de-

rlyed from this or similarly elevated points. It is excecdingly difficult to , -
recognise the siliccous fossils, the most prominent being a Mactra similar -
to that found at Wales’ mill, sec. 80, and an Ostrea, both-of which will
probably prove to be new species. The abave, secs. 80, 81, are the
chief localities of the deposite’ which have been developed but there is
every probability that others will be discovered, and it will be interesting
to know their extent and character, not merply in a scientific but also.in
a.practical point of view, for if’ they could be found ‘of sufficient extent,.
they ‘will prove a valuable wnaterial for the purposes of construction, Re -
lative to their age it may be remarked that the blue clay appeats from its
{ossil contents to belong to the older pliocene ])enod and that the sili-
ceous deposite appertams to the same era, resting. upon  the former. , If -
,this last observation prove correct, then the loam, clay and sand in whlch
the silicified shells are imbedded, connects. the yellow clay of Appoquini- .
mink - hundred, secs.. 85, 86, wxlh that 'occupying a position intermediate
“between the two belts of Tertnry, and they cousequently belong to the
-same epoch.’

§ 82. Examinations made on the other branchés-of Duck creek and ‘on
the head-waters of ' Chester river” led to no useful .results ‘relative to the
continuation of the tertiary strata, the: main - deposites being yellowish'
sands and clays, with overlying gravel, similar t6 those: described as rest-

-ing on the tertiary. ' It'is difﬁcult to say whether they belong to that for-
mation, or are of more recent origin, nor is it matter of sufficient moment
to'determine. We cannot leave the subject without referring to a. local -
deposite, which ‘gained’ some reputation for a short time, in consequence
of its external vesemblance to green sand. It-has been found in several

~ of the small branches within a short distance of Layton’s mill about three
- miles 8. of Smyrna, and was more partxcularlv éxamined on the farms of
Messrs. Williams and Reglster. Below the black soil of 'the branch lies

13 . '\“A



tmxy, sec.- 80, consisting of more ‘or less white sand imbedded in a hig
_tenacious blue clay, and abounding i in: impressions of the.same shells as

pon 9%

a 2-—4 feet bed of a green, and bluish green sand very. similar in color and

size of the grains Iy some varieties of green marl but here -the resem-
blance ceases; for by crushing it on a smooLh surface, it abrades hard

*iron, showing its siliceous natule, and by heating it becomes yellowish,

and then whlte, proving the coloring matter to be of vegetable origin. It
is therefore nothing more than a white sand colored extelmlly by vege. .

- table matter, for below the influence of the latter,.the same sand is color-
less, and if. applied. to land might. produce the same effect as earth e

moved from one field to anothel. —Although the soils of the northern
part of Kent county aré very variable, yet we may distinguish three kinds,
which are most plevalent viz: those on the neck- lands of a heavy cha.

~‘ractery but supposcd to:be the most fertile in the Staté; those of :the divi-

ding ridge, consisting of very heavy bottoms, not always producuve, with
occasional light sand hills—and lastly those intermediate between them
in position, and occupying: a much greater space; they are light loams,
casy of culture, and although reduced. by excessive tillage, are. capable of

_ xecelving the ‘highest. dcmee of 1mplovement.

SECTION 1. ° ..
: »quuthern\ .’Tertiary.
9 8‘3 Crossmtr the mlddle section of‘ Kent county we again . find the
tertiary fonmauon more fully developed on.the confluent stledm% of Mur-

derkill. ~ T'heré being some confusion relative to the names of ,the nume-
rous brancbes of this creek, it may not. be' amiss to describe them. At

‘the town of Frederica it divides into.two parts, the srpaller coming from-

the N. W. on' which Bonwill’s mill is situated, the main branch again di-

“viding about two miles S. W. of Frederica, at the Fork landing. “On the

most southelly of the two latter, which comes from the S.. W. and is cal-
led Brown’s branch, is Short’s mill; while on the other are located Spring
mills, and further VV Jester’s mlll, its branches being named Fork and

- Spring branches. The clearest indications of tertiary “strata are observa.

ble at Spring-mills, where the following occurin a descendmg order.. The
uppermost stratum is a loose sand, below -which is a ferruginous conglo-
merate of sands and pebbles, 1-2 feet thick; next a brownish yellow sand,

‘containing a large proportion of oxide of iron, 8 feet, at ‘the bottom of.

which is a thin layer of ;gravel; still lower a light gray, somewhat argil-
laceous sand, partially indurated, and abounding with casts of shells, from
which the carbonate of lime has been wholly. removed and. sometimes re-

" placed by & thin coating of brown oxide of 1ron, excepting in one instance

i which a part of a single shell remained; its thickness from 3 to 6 feet;
below'it is a stratum of “hard iron stone, 1 foot; and the ‘lowest stratum
visible is a blue clay similar in every respect to that of the. Northern Tffr-

ly

.
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characterise the upper white sand. '~ The (hardest shell casts are found in
the iron‘stone, and among these we recognize a large scolloped shell, pro-
‘bably the Pecten Madlsomus. A boum made to the depth-of 5 fect be-
low tide-water, offered no variation in the nature of the blue stratum. At
the upper end of the mill-pond, where. Spring branch enters it, the cold
spring, a chalybeate of excellent quality, issues from the upper part of
the blue clay, in which no traces of shells were found by boring. ' Above’
It lies a yellow sand, and the whole is capped by a yellow clay and heavy'
loam, from which numerous springs ‘pour out large quantities of pure
water, and iadicate a rise towards the N. of the water bearing stratum:—
At Jester’s mill on Fork branch, the blue clay rises a foot or more above '
the water-level below the -dam-or 11 feet above tidezwater, and as ‘asual,
is topped by iron-stone. It contains a few i 1mpxcssrom of the shells found
at Spring mills. The Northern banks are more:sloping, ‘and their depo-
sites more argillaceous- than, the southern, which at this place dttain an
elevation of some 30 fect, are stecp, and clneﬁy arenaceous. ‘The follow-
ing strata in a descendmd series are observable at Short’s mill on Brown’s
branch: a loose sand, and a thin band of i iron-stone - subjacent to it; a
brownish yellow sand, ~sufficiently fine and even in grain to make a good,
‘moulding sand for bricks, 2—4 feet; ‘a light yellow ochrey cldy, from be-
low which issue several springs of pure water. - Onc spring rising still
lower is chalybeate, with decided  traces of sulphuxetted hydlocren, and
probably originates in the blue clay, although the latter was not.discover-
ed. No traces of the tertiar y were detected-at Smithers’ mill, farther to
the S. W. on the same branch, the main deposite at that place bemo light
- golored sand, rising steeply to the height of some 30 feet on the southern
banks. That branch which empties into the 'main stream at Frederica,
is again divided - into two- branches a short distance N."W. of the town, |
one coming in-from the N., and the other from the W. by N. - An ex-',
amination on the latter-near Bonwill’s. mill exhibited the: following strata.
in descending from the soil; 'a yellowish sandy loam, 5-8 feet thick, a
light lead- colored and yellow1sh clay, free from - sand and compact, but
sphttmo‘ even in its moistened state into small rectanaulal fragments;, 3—4
feet thick; a white and yellow compact argillaceous sand 5-8 feet. Simi-
lar strata ave found on’this branch for several miles. alontr the steep banks
of the southern border, the northem bemU too slopmrr to admlt of accurate
- observation..
§ 84. From the data presented in the precedlnrr we conclude that this
belt of Tertiary is about two miles in width; that the lowest accessible
- stratum is a blue sandy clay which abounds in impressions of shells, and -
has been decomposed in situ; that the stratum above it, a white, slightly
argillaceous sand, aboundmg with the same organic remains, has suffered:
the same loss of calcareous ‘matter, which renders them both of ‘neo value
to agriculture; thatthe upper stratum, a yellow sand and clay resting’
uniformly on the precedmg, and ‘shading into it, belongs to the same- fore
mation, and is situated -in«the "same relative position to it, as it is to the
northern belt; and that the loose- sand with included bands of ¢lay pre- -
senting little uniformity relative to the above- strata; is’ ‘probably of more -
yecent ¢ origin. ~ The abundance of organic remains and'their peculiar cha:

/
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racter prove that these deposites,are of the same nature. with the shell-
marls of N. Jersey and Maryland, but that causes which were not as ex-
 tensively in operation in those States, have obliterated the calcareous fea-
tures of the tértiary deposites-of Delawave. ~We farther observe that the
numerous chalybeate springs of this region issue from the blue clay, and -
that the latter deposite, ordinarily i impervious to water, must be broken in:
some localities to admit the passage of water through it, which sometimes
flows copiously from below its upper level, as ‘seen at Spring mills, or
that the clays and sands about to be described'in the fourth section pass
under it.—There is a blue clay.found at various depths below the surface, -
between E. and S. E: from Frederica. About 1} E. by:S. from the town,
it was observed in digging a well and by boring at two or three points in.
. the vicinity, the same stratum was struck, its’ nearest approach to the sur-
face being within 7 feet. It contains an 8 or 10 inch. stratum of thin
" shells,’ (the ordinary oyster of the. crecks,) imbedded. in a.blue clay dis-
tinguishable in none of -its external ‘characters: from the blue deposite of
the tertiary, although it probably: does not be]ong to_ that period. The
. same formation ‘las been found abeut 2% miles in the same direc-
tion from Frederica, about three feet Ihlck, and at.the depth of 16 feet
from the surface. Offering no supexﬁcml indications of its.existence, this .
deposite presents unusual difficulties of investigation, which could not- be
surmounted in the short. space of time allotted to the survey, but those in-
terested in the lands of that vicinity, as well as of the whole tetiary re-
gion, should not cease making examinations for shell-marl, wherever op-
portunities of mqtltutmg them without 'much expense are oﬂ’exed for al-
though observations have shown the absence of lime in that which
certamly was at one time a marl, yet it cannot be safely asserted that the
whole of it has undergone a similar decomposition.—From a short dis-
" tance N, of the. temary to the lower part of ,the county we tind the.soils
-of the' hwh or ridge land ﬂrenexally light and sandy with occasional clay-
bottoms; “farther cast they are usually light loams, and as we approach
the bay becorr-e more tenacwus, and finally very heavy

SECTION U
Yellow Cla Y For matwh qf Appoquzmmmk Hundred

§85 The yellow clay formatlon lying in Appoqumlmmk hundred
sec. 29, being of a umf'orm character, and  containing but few points of
interest, will not require lengthened description. It was observed sec.:
61, that the southernmost deposue of the green sand passes under the clay,
from which it is separated by a 6 feet bed of sand-stone; and ihe same
holds good of many other exposures of the sand-stone on the southern:
banks of the creek to the E. and W. of the State road from Cantwell’s
" Bridge.” On the road from Middletown to Blackbird and near the head
-waters of the Noxentown mllI pond, the overlymg yellow clay is dlstmctly
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observable, becoming. thicker on the southermost branch. It consists of
alternating bluish, whiie and yellow- clays, the latter of which is most
abundant, and encloses a large amount of coarse gravel. The beautiful
" tract of'land to the W. and N. W. of this place, approprl.xtely called the
Levels, is the dividing line'of the waters which flow towards the E. and
and W,, and forms a remurl(@b e exception in its fertlhty to the usually
heavy and less productive soil of -the ridge. The soil is a finc loam, and
capable of retaining more moisture in consequence of -the yellow clay at
fo great depth below the surface. - Indeed the proximity of the latter to
the soil combined wi.h the level character of the country may prove an
annoyancé to farmers from ponds of water formed in the fields which often
lie long enough to injure the crops; but it is probable that the difficulty can
be overcome by wells, which may reach the ycllow sand- stratum at a
‘moderate depth below the surface, and ‘may then be filled up with stones
and brush. The yellow clay formation contains ‘abundant fragments of
petrified wood, belonging to an ancient. species of Pinus, the only speci-
mens of organic remains hitherto detected in it, one of the best localities’
of which is on the road from Cantwell’s Bridge to Blackbird, about a half
to three quarters of a mile-from the Bridge, whene it is prof'usoly distribu-
* ted in the gravel and ploughed up in the fields in masses sometimes weigh-
ing thirty pounds From the nature of the clay, we may hazard the con-
Jecture that they have been transported in the state of wood to this place
when it was below the surface of the .water, imbedded in the fine mud,
‘and have there been converted into stonc, the vegetable matter being re-
placed by silica and alumina. Similar petrlfacuons occur at’ 1ntervals
on the ridge lower down the State.
§ 86. Whether the grecn sand suddenly dlaappeared or gradually sank -
below the yellow clay.being viewed as a question of geological interest
and plactlcal value, exammatlons were made on several of the small.
streams in Appoquinimink hundred, the most mmute of which was on the
Blackbird, where the. main road crosses it. A well was dug on the
northern bank. to the depth of 15 feet, a boring made 7 feet ‘deeper, in
. which the following strata appeared, berrmmnc at the surface. 1. Vege-
table soil half a fool. 2. White siliceons sand containg much black sand, -
- 8} feet. 3. Coarse yellow sand containing a few partlcles of green sand,
31 feet on the upper,-and 6% ‘feet thick on the lower side, declining to-.
wards the creck. - 4. The same stratum containing pebbles and green
particles 1% on the upper, and 2 feet on.the lower sxde 5. 'White and
yellow clays, the former predominating 9 feet on the upper, and 54 on the
lower side. “'6. Bluish and greenish blue fat clay, 4 feet thlck The
. following sectlons represent the formatlons. :

3
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From which it would seem as if the overlying -yellow sand were derived
from the green sand formation, and had been deposited on the clay, which
is newer than the marl. The report- in common circulation that shells
were found in digging wells near the. place where the-above examination
was made induced the‘investigation, which resulted unsuccessfully relative
to the marl., Deposites have been examined on the neck-lands, one of

|
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which lies' on the lower part of Thorouwh fare neck, where the main body

ofitis a yellowish clay varying from 10 to 20-feet in depth, below which
ablue clay contains shells of ‘the. ‘common -oyster and clam, and from 1

03 feet in thicknsss. They are too deep, and not sufficiently charged -

vith lime to become useful to the farmer, nor-is there a pnobublhty of

their forming large and continuous beds, as they are of recent origin.

Iosome of the upland branches were observed conglomerated asses of
gvel cemented by oxide of iron, which, however “rich they may have
been prior to-the drainage of the hnd ‘are now valueless. —The soil
of Appoquinimink hundred is of good quality in the western and eastern
borders, being rather heavier than a medium soil, but fertile; intermediate

between which, it is generally a heavy clay:of Iess fertility. In the lower

part of the: hundred we meet at times w1th the Iwhter loam and sands of
Kent county . 5

AN

SECTION IV.,

Intermedwte Clays and Sands.

)87, Between the Northern and Southern belts of Tertltary, a dls-w

tance of about 20 miles, are'a series of beds -of clays and. sands, the
lowest of which is clay. observable on nea.rly all the streams, varying in
its color and texture in. the same-locality, but generally of a yeHow1sh
shade and of medium fatness or richness, and the upper consisting of
ferriginous sands and gravel. ~ The planes of deposition observable only
in the sands are to the S. and 8. E. dipping at an angle of from-10 deg. to
80 deg. to the horizon. | At Layton’s mill on Old Duck Creek, it is either.
continuous with'- the . temaxy blue. clay or rests “upon- ity it is somewhat
difficult to say whlch is the case, although the presumption is in favor of

the latter conclusion;' it has'a bluish whue color, with streaks of yellow, _

and i§ topped by 6-8 feet yellow loam, terminating in gravel at its upper
surface.  The same order of superposition may be seen on the branches
of Little Creek. - At Dover the sandy nature of the upper ‘beds and the .
upper level of the clay are indicated by the numerous springs of excellent
water, which issue at-the foot of nearly every dechvny ‘On Jones’

river E. of the  State-house, we find the. clay 'rising a little above the
water-level of its, prevallmg yellow color, with a few white seams occa- . -

sionally varying its appearance; above which is a reddish gravelly loam
about 8-10-feet thick, and ‘still higher a yellowish sandy loam 4-6 feet
in thickness. - The numerous springs between this part of Jones’ river,

and Tydbury branch would sufﬁcwnﬂy prove a depression in - the upper .

surface of the clay, if other evidence -were wanting; but the gradual dip

of the bed obtelvable téwards Dover from .the head streamsof Little

Creek, and its rise again towards Tydbury branch: are' conclusive. Its
western. rise may be “also shown by an examination .on Isaac’s branch:

We are, therefore, at no. loss to a(,count for the Iarve amount of water .
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thrown oﬁ' in spnnors, \vhxch drammg an extensive surface of country,
give rise to several ‘branches of limpid water, like Puncheon riun. Be
low the entrance of Tydbury branch into -Johes’ river, at the Forest
landing, the clay and overlying loams can at all times be observed, the

“former rising soine 10 feet above tide-water. The greatest observed

thickness of The clay is' 15 feet, as. ascertained by boring at this point,
where a stratum of yellow sand was-attained; the latter may, however,
be merely a subordinate bed in the clay. Where Isaac’s branch is crossed
by the lower road to Frederica, we find the clay rising several feet above
tide-water, and resting on it a heavy bed of gravel rising some 20 feet.
To the-ferruginous character of the gravels and sandy Joums’ are due nu-
merous cnusts of iron-stone, which have somctimes given ‘rise to & fruit-
less ‘search after iron ore; for: although there is a auﬂ%lem amount of ferru-
ginous matter in- these formations to constitute: good beds of ore, yet their -

- elevated position, causmg the rapid drainage of water, prevents the depo-

sition . of oxide ofiron. Tho effect of a sluggish flowing of springs
through such formations may be observed about one mile N. of Rash’s

" cross- roads on one of the head-strecams' of Jones’ river; where such de.

posites of bog-ore are found at intervals to the extent of nearly a mile
along the branch. Yellow sandy loam composes the adjacent formation,
through which the water slowly percolating, dissolves a quantity- of oxide
of iron, which it again dep051tes in the: ﬁnm of ore, where it oozes out

 from the ground aud - -remaing on it for a short time. The -aluminous

earth resting upon the ore to the thickness of a foot is highly charged
with penoxnde of- iron, and contains nimerous small: pieces of grain ore.

“The bed of solid ore- below it ‘is, from 4-10 ‘inches in thlckness, it is

. ‘brown, glistening with’ a resinous lustre, compact and -tough.
.same tendency to form bog.ore is perccpuble on’,many, indeed on nearly

—Thé

all the branches which tal\e their rise on the level land -of the ridge, and
prove that formations similar to, the above are loamy and felrugmoua. '
388, As we e\:pellenced some ‘difficulty in defermining whethet the

‘clay-is continuous with, or rests upon the tertiary blue day -on Old Duck

Creek, so do we meet w1th the same obsiructions in- investigating its po-
sition whereit adjoins the sauthern tertiary. ‘T'he general dlp of the strata

~ south of the primary rocks towards ‘the S. E. would seem to show that it

passes-under the lower. belt, and this might be farther confirmed by the
more numerous issue-of springs on the N. side of the streams where this

_tertiary exists, On the othér hand there is’a gradual rise of the strata

from near Dover southerly to the northern branches of Murderkill, and

. we have clays and sands resting over the tertiary blue clay, secs. 85-86, . ,

on other branches of the same stredm, similar in every respect to those
just described.. The most probable conclusion is that'the clay of Appo-
quinimink hundred is continuous with the intermediate clays.of Kent, and
that the latter pass under the southern tertiary belt. From the sumlarxty
of soils throughout a great part of Kent county in the same relative situa-

* tion, we _may readﬂy “class them &s was done “with ‘those of New Castle

county.” ‘With the exception of the marshes bordermg on the bay, all that
low land known as the neck-lands is of a heavy argillaceous character .
and remarkably fertile, a chalacter which- some of them -still retam, not-

’
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\v1thstandmg the excessive tillage-to ‘which they have .been subjected for
. nearly-a century. . As.we rise the country to the westward and meet the '
tertiary deposites, the soil becomes more loamy, corresponding with the
" subjacent deposites,.and as these .become covered by loose sand towards
. -ihe ridge, the surface necessarily partakes of the same- character.” Pro,
ceedmg from N. to. S. thre ugh this middle ‘section, the amount of loose
sand:increases in- depth and breadth, 'so that much of the "land in the
lower part of the county has a loosé sandy soil. = On' the ridge we find:
the same alternations ‘of light sand hills and heavy clay bottomb, which
was noticed in New Castle county, but which in Kent are more strongly
_contrasted, in addition to these however, there is a vecreta.ble soil too re- |
markable to be passed over by a simple. notice, a rlch deep and black

vegetable mould situated on_the marsh lands of the west, whxch w1ll be !

paltlcularly descrlbed in Pt. III, sec. 151.

* CHAPTER IV.

i

RECENT FORMATIONS.
i L

SECTION 1.

- L“ower'l Clays. '

N

§89 From' the lower 11m1t of the Southern Tertlary, that is from
Murderkill and its branches, to the extreme southern border of the’ State,
- embracing part of Kent and the whole of Sussex counties, are a series of
, deposnes of clay and sand, to which we can assign no date exceptmg in .
a few instances, 'in consequénce of the absence: of ‘organic remains, and -
the 1mp0551b111ty of drawing any conclusions relative to. their age from
their mineral characters. - Thus the lower “tertiary blue’ clay on Murder-
kill could not be dlstmgulshed from a similar’ clay on’ the shores of
the bay, which is - quite recent in its origin, except by comparmor the
ordinary bay-shells. in the latter, with tertiary shells in the former.
In the few cases where shell.beds’ have been found there are no
indications of - tertiary - fossils,  the shells beitig referrible only to'the
same genera.and species which’ now inhabit the waters of the bay. .
We may therefore view the whole country. alluded ‘to as of recent origin
 (after-tertiary,) until future investigations may show the incorrectness’
of ‘the position. The lowest formation visible and the' deposites along
the shores of the Delaware are usually tough. clays, the, superﬁcml
“strata. light sands or loams. On Mispillion Creek in the ‘vicinity of
Milford and to the west of it, the uppermost stratum is a loose sand
thh an’ occaswnal armllaceous bed, below whlch is . a heavy bed of o

14
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. clay e‘{tcndmfr below the water le el.’ "It is more or less f'erlutrmous in
its‘upper part, , lower  down wlme and lead-colored, cxtending many feet
below tide-watfer. . Its texture is that of a very plasub, fat ciay, and [ree
from' grit, bt whether it could be ddaptcd to the'manufacture of earthen-
ware,. to Whlch its external characters give it 'some claim, can only be de-
termined by subjecting it to the action: ofa strong five, On ‘Mill branch,
about a mile S. E: of Milford, and near P. T Cdﬂscys mill, the- upper:

* most stratuin is-a loose yellowish ‘sand, resting on a clayr‘y loam, which

. 1s underlaid by and interstratified with" a Whlte cldy, and ‘the lower part
of the latter thas a. lead color to ‘the water- Ime, below this again is a fat
yellow loam, reposing on ‘white sand. ~ The whole thickness “of the loam
and.clay is about 15 feet.  'On Cedar Creek the clay lies at a much Tow-

. er elevatmn, whlle the superimposed sand is of consldcmb!e thickness.

" From the springs which issue copicusly near, Milford, we might conclude
that the formation rises towards the south, a supposition which is confirni- )

-ed by as many observations as the nature of the unbroken surface of the
country admits. There are occasional deposites of gravel above the clays,
which appear to belong to the same formations 1athu than to the superfi-
cial sands, for the Joamn constituting the upper member of the argillaceous

- deposites graduates into the mavel while there is a warked line between
the Jatter and the ‘overlying Sand. From the abundant superficial loose

sand, the soil of the region’under notice derives its character; but where
this has been paltnlly removed we. have basins with a substratum of

- clay, which being impervious to water, constitutes ponds that are some-
times a convenience, but oftenér an annoyance to the farmer..

§ 90. The clay beds are again visible on Prime-Fook creek, where
they have usually a yellowish colm but.at Ponder’s mill it becomes near-
ly white, is very plastic and contains but a small amount of arenaceous
matter. - At Milton, the clay rises ‘to the height of some 40 feet above
tide-water, and, from its undulating surfice often appears ‘through thesu-
perficial sand. Tt is of a light' 3Lllow1sh color, very compact, Ties in ho-
rizontal undulating strata; mtcr:runted occasionally by beds of sand, and
bnmks into ‘small ~anguldr pieces 1e=emblmrr slates.” "On the" SV side of
the stream, there are WLHS over 40 feet in’ depth passing through’ clay
ne'uly to their full depth; others sre excavated only to thin seams of sand
in which the supply of watm is less abundant than in’the lower stratum,
from which it would ‘appear that the mgﬂlaceom deposite is exténsive.
-To the W. and E. of \/Illton the same stratum may be traced by expo
sures on the creek and its feedels, gonelally offering the same features as
at the town, -excepting ‘that lower. down Broad Creek it becomies more
fenuﬂmous, for on a farm belon(“mﬁr to P.'S. Par ker, a short dlbtance E.
of Milton, biicks of gaod quahty are > tade from the same formation. The -
surface:coating of sand communicates. its Gwn lwht character' to the soil
of this 'section; excepting in‘a ‘few instances where. the clay being uncover-
ed constitutes a heavy bottom. - Proceeding in a' S. Western course from

~ Milton to- Lcwmtown, we find the same beds of clay plesentmrr themselves'

“on Cool Sprmcv and séveral small streams, offering the samie featunes as
have been already described, the yellowish and lloht colored clays every
where prg sdominating. I\Tumnlom and large sprmfrs indicate a rise in'the
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olay stratum towards the: N -and W. One of these on thk Oak Gut
has been deservedly held in high estimation from its size, coldness, clear-
ness, and delightful taste, butlts medlomalvmucs have been probably over-
rated. . The numerous ‘springs issuing out of the banks of Lewes Creek "
from the upper surface of the clay prove that the ‘formation rises towards,
the west; but it is not of great thickness, scarcely exceeding six feet, be-
‘low which is a stratum of sand. There are a few . large springs, howev-
er, which evidently rising from below this  sand, prove the existence: of .
_anothex and deeper layer “of clay, and that it fdso rises towards the west.
"Thus it appears- that what was remarked of the secondary and tertiary
formations relative to: the Fise of strata towards the. west, holds .good of
‘the recent deposites, and farther that like them. the 1atte1 ale mdependent
of the general xise. of’Lhewsmface of the: land..
+§,91. The same clay theh is to be seen in many places below Lewes,
crops ‘out in the beach about '3 miles S. of ‘Cape Henlopen, where it is.
. uncovered by the gradual encroachment of the ocean on the looser loams
and sands resting upon it.. The upper portion. is vellow, the lower lead-".
‘colored, very pla.stlc, and of a, superior.quality.. We farther observe the
deposite in question skirting the:higher banks of Relioboth. bay, under the -
same features as before. It is also met with - -on_tlie streams which flow
into. Indian river, and is moré:clearly developed ‘on those, which' consti-
tute the head of :that stream. : It is visible near: Dagsborough, and to the
© 8..and S. W. of the town, but inall these localities the yellow clay ap-
pears to. pledommate About two miles N. of . Daﬂsboxonoh, a deposne

of recent shells has been opened, which are. cont«nncd in a blue clay be- "

Jow a yellowish. armlhceous stratum, constituting the 5011 The shells
are in a shattered condrnon and being intimately mmvled w1th the clay,’
~'will prove serviceable to poor and sandy soﬂs._ An. average. speclmen
_‘pulverlsed ylelded upon analys:s‘ NI . , :

: Cmbonate of' hme, R 2365 -

»-Qthceous sand Ceni e e st 48000 ‘
.'Clay, Clwl LDt i 9800
e 99?65}

The upper smfece of the bed: lies some I5 feet above t1de~water, beln'r
several feet below the soil, is about 8 feet in. thickness, including" layexs
~of clay destitute of, shells, and is probably several dcres: in extent. Two.
other deposues in every respect similar to the foregoing exceptlng in ex=
_tent have been partially investigated in Baltimore hundled ~on the lands:
ot Johnson and E. Walters, and there can be little doubt that many more
will eventually be. discovered. - The Ostrea.virginiana _constitutes the
main part of the organic: contents. of these beds, beside which we have
Venus mercenaria, and ‘occasional fragments of the Fulgar canallculata, ‘
The argillaceous. deposite resting upon the shell-beds appears to be of a
+ different nature from that which we term the Lower clays, and to be. the
same as that which constltutes the heavy soil of the neck Iands throuuh- ’

f

N
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out the greater ‘portion of the State, so that it is difficult to ‘determine
whether the blue clays and shells belong to the lower clays or are mere

_nests on their surface, as seems to be the case on the Nanticoke. The

beds appear to lie in depressions on or near the sources of streams; and
it is more-likely that these have followed such natural courses in which
they have subsequently worn ‘their present channels, than -that they were

- small streams in which ‘the shells were originally deposited. It 'is from

such” deposites and their accompanying: circumstances that we deduce
conclusions relative to: the gradual emergence of our coast from the
ocean.- Over the greater part.of the surface we have passed from below

“Lewes to the southern border of the State on the S. and nearly to the di-

viding ridge on the. W. the soil is a light sand, excepting where the lower
CIQYb are exposed when we may have the extremes-of light and heavy
and in the same field; ‘and excepting on the necks; whexe the rlver-de-

‘pos1te forms a heavy 5011 of good-quality. - B

§ 92. Although we do not find many. traces of the lower clay on the
heads-of CypreSa swamp, yet there is every probability that it-underlies

- the whole country between Indian river and the Nanticoke, constltutlng

the ‘basis of the swamp, for we observe it well developed in. ‘the vicinity
of Laurel, closely resembling that on Iidian’ nver, and it may be seen on

‘nearly all the branches of the Nanticoke river rising from 5 to 20 [eet
above tide-water, composed of yellow and lead- colmed clays ‘Under the
_ town of Laurel, it is observable in the steep banks of the creek consisting
‘of yellowish clays of an-arenaceous character, altematmg with'thin seams:

of sand reaching nearly to the soil, and .were it not for the covering of
* loose sand it mlrrht be’ seen in nearly every ravine. Indeed it is in con-

sequence of the ease with which the sand is transported By the wind; that

so few exposures of the strata offer themselves to our examination, and
* that the investigations cannot ‘always be relied on- for’ perfect accuracy.
. We are not, however, destitute of sufficient data on which to base satis-
, factory,wewe ‘'of the region, which is peculiar to itself, and ‘different from

the remainder of the county.. - A considerable .quantity- of iron-ore has
been removed from Little Creek’about-two miles S. of Laurel, where it is

still wrought; - the hard, and loam ores'are chiefly -obtained, and together

with a medium ore .are converted into wrought iron-of good qualny at

Chipman’s Forge, situated on Bload Creek, about two mlles E by S.
from Laurel.

§ 93. Between one and two mxles S W. of the same town is'a series
of small beds or rather nests of shells, chiefly the Ostrea ' virginiana, im-

‘bedded in a yellow ‘clayey loam, the nests being'generally 2-4 feet broad,
and 1 fo 2 feet deep. In a‘majority of. cases “the shells are whole, both '
- valves being present, but, are. so friable as to crumble readily to a coarse

powder, after exposure to'the air or on being excavated by the spade.
The S. Eastern barks of the Nanticoke between Seaford and Concord,

-~ exhibit similar shell-deposites more clearly'in theéirposition relative to the

other formation. | From the water-line to the hewht of 5 to 15 feet is a -

. nearly vertical section of a blue clay, very tough and i impervious to' water,

and ‘containing a small quantity of arenaceous matter; above which are
some 5 to 10 f'eet of yellow loaim or clay, graduating into the soil. " The
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shells lie in clusters or nests, as in the “plecodihfr case, between the blue

and yellow clays, being ev1dently contained in the latter, but forming at
the same time excavations in the blue; for they are always coated with
the yellow 10(11’1’), and never with the latter. . “The upper line of the blue
is'level excepting where the shells-occur, ‘and " then it is excavated as if

. for their reception.. The dimensions of the mests vary, containing from
a peck to many bushels, and they are met with. at short intervals: Tor the ,

distance of several hundred yards along the stream. Under the town of
Seaford, we have an opportunity of examining the formation overlying

“the ‘blue clay. It consists of a series of clays with yellow ‘and  white -

colors, containing very diffrent proportions of arenaceous matter and.oc--

casional seams of sand, with intervening crusts of iron- -stone, the whole

-rising from 15 to 20 feet to the sandy aonl but ‘no traces of shells were

found either at this place or nearer Concord nor are there indications of.
them lower down theriver, until we reach Cannon’s ferry, where they
were formerly met with in dwgmo' wells, but were again sought for by

boring without success. They occur, however, a short dlstdnce below the .

ferry on the land of John Gosliri, imbedded in a yellow sandy loam, simi-

_lar to the beds above Seaford, and still lower down near the State hnc on

T

the land of the Messrs. W rlght. At the last mentioned place the shells are -

generally whole, the two valves enclosing a yellow, very sandy loam, the

same in;which the deposites aré enveloped.  The amount of shells ap- -

pears to be greater than usual, and if more extensive deposites could be
found, their crumbling nature would render them useful for application to
the soil. * The same formation oceurs on the N.'W. Fork, and apparently
under similar circumstances, but as it lay without the hmlts of the State,
it was not farther investigated. - There are few localities .in N. W. Fork
hundred, where the lower clays are seen, excepting on branches of the
Nantlcoke, and these presenting no novel features, it is unnecessary to
describe them.: .. Of a more interesting nature are thé overlying sands to
which we shall presently proceed. Reviewing the localities above . des-
¢ribed, it appears to be a‘deposite of modern shells imbedded in the same

earthlin which they lived when it was a soft 'loamy’bottom, (otherwise .

we should sometimes find ‘the shells detached -and fragimentary;)—that it
is in'the loweér stratum of the lower clays, and rests upon an’older” blue

clay—that the different deposites at distances of 15 miles apart are of the *

same  geological age, as proved bv the constant’ unlformlty of circum-’
stance; under wluch théy occur—and that they are not extensive,as.
shown by the smallness of the nests, wherever found, and their absence
in nearly every place where the same clay exists. The age of the un-
derlying blue clay is a problem of difficult solution; but it would appear
to be connected with'a similar clay on the N. W. Fork river, which pro-
bably belongs to the tertiary, The few data, however, which the forma.-
tion offers in Delaware, cannot be considered a sufficient’ basis on. which
to cround pOSII.lVG assertions, nor is it of practical moment to determine
the | point, untibit is found to contain beds of 'good calcareous marl.

-§ 94. There are a few other localities of the lower yellow clays on the
various branches of the N anticoke, in N. W. Fork  hundred, but their
features are so similar to those which have been given . that it would-bs
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mere repetmon {o describe tbem.,_ I‘he soil in- the.S. VVestern part of the
* State exhibits the same extremes as in the S. K., accordlntr as it is form-
ed by:the lower clays or overlying loose sands. -In N. W. Fork hundred,
. there is one section of colintry.remarkable for the good.quality of its soil;
" ‘which may be deésignated as a medium loam; .J]thouoh it does not form a |,
large district by 1ts contmultv, yet since many smallcr patches of the
“same quality of land ‘exist in that hundred, the amount of surface covered
by a'good loam places it as.an: armcultural district in the first rank among
the Iower hundleds of the. Shtc. ‘

SECTION I

Lk
f

Upper Sands. .
§ 95.. To the haveller, who for the ﬁrst tlme p'lsses throurJh Sussex
county, the formations would undoubtedly appear. .o consist almost
wholly of loose white-and ‘yellow sands, but-a more thorough investiga-
tion shows.the fallacy of such a conclusion, proves:that in 1ef'e_1_ence to
_ géological deposites, the argillaceous greatly predominates over the sandy,
forming the substratum of The whole county, but that the latter overlying
~and capping the clays over a large praportion of the surface, communi.
cates the well-known sandy ‘character to the soil. These upper sands
‘probably. cover one-half or two- thirds of the county, are of very variable
. thickness, sometimes yellowish and more tenacious, at others neallj white,
‘and soloose, as to be readily transported by: the winds.. Weé have had
occasion to notice them casually, while describing the:lower clays; from
Milford through the eastern and: southwestern :portions of -the county.
‘Along the eastem border.they are generally. of inconsiderable thickness,
. from six inches to séveral feet, and the lower clays’ may ofien be thrown
* up by the plough. = Towards the S. E., the sand is unusvally white, and
" may probably be found-of sufficient. p‘urlly for! the! manufactme of -glass.
If this formation be e¥amined in the vicinity of ‘the coast, its very undu-
lating surface must strike the observer. A surface we would suppose to
be more Jevel from :its position, we there tind to .consist of a seties.of
hillocks apparently following. no .law relative to form, size, or situation,
consisting wholly of light’ and sometimes’. bare, but generally covered
with hexbacre “Thé sand is so slightly coherent that often, where the sod
has been removed in an exposed situation, the action of the wind roots it
out'to the depth of ‘several feet, dlstubutmn it over the surrounding soil
or: he'lpmcr it'against a bush, fence or other obstluctlon “The formation
of* dunes alonrr the coast at Cape Henlopen-is' due to 'the same: cause.
As the fine. sand thrown up by the waves of the ocean becomes dried, it -
‘is raised by the.wind, and. deposited .on the sides. of the ‘present dunes,
which- were first f'ormed by its'lodging on the outer ‘edge of a pine-forest.
They stretch' along the shore. for somé distance, enclosmcr one of ‘the
Light- houses, and’ 1mbu1y1ng many of the trees, some of whlch were about
40 feet in height, and yet their tops only appear on:the, dunes like small

i
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bushes.  These.dunes are cvxdently of very vecent:origin, and still.in. the

aet of f'mmmrr as is proved by the moderate age of the ‘trees, and. the

want of” he]baoe on theirsurface. The whole forest against which they

have lodged appears from the’ very andulating surface “of the ground, to

have sprung out of the remains of more ancient dunes. ‘Similar appear-

ances are observable near ‘the coast in Baltimore hundred, and may be

‘traced for several miles ‘inland, until the undulating surface gradually
becomes mme even, and forms the ordmal y superﬁual stmtum of hﬂht'

sand.

§ 96. That the supe1ﬁc1al ‘stlatum o[' s*md is due to the destructlon of’
sand dunes is more clearly seen”in the westerni portionof the county;
where the arenaceous stratum is much ‘heavier, often attaining the thick-

_ness of 20-30 feet, and many of the ridges of loose sand :are- nothmg
more than dunes wl mh have vesisted the dCShOle]O' influence of the wind,
and.may be traced from the lower hundreds to the sources of - the Nanti-
eoke inthe southern part of Kent county Indeed, in ‘whatever direction
we approach the Nanticoke' from its source to- the point of its”crossing
the State line, a’range of* sand' hills strike the observer {rom their fre-
quency~—of’ten from their conlinuity, their steepness, and the lightness of -
the sand’ composing them; circumstances’ which would at once mduce him
“torefer ‘them to the'same origin as dunes.’ : The sand is ofso loose a nature,

- thatwhere the sod is 1emoved itis’ ve\y Tiable to removal by the wind, to
the great annoyance of” woncultuustb. ‘While alluding to the forest lands
of the upper counties, we have incidéntally noticed the existence of sand -
hills, which i increasing in number and extent as we approach Sussex, and
madu’ﬂly passing 1nt0 the sand dunes, must be attributed to the same
origin.  But although we meet with the sand in great'abundance in the
form of detached and connected hills, the greater pomon ‘of ‘it constitutes
a nearly level covering to the subjacent. clays, varying in-thickness from
1 to 20 feet, and covering a large amount of surfice i in the southwestérn
part of the cotnty. In N. W. Fork hundred, the greater part. of it is in
the form of hills, and ‘there is a .comparatively small amount on the di- -
viding udge, whete the soil is usually miore orless argillaceous. ~This -
formation of light sand should not be confounded ‘with- several ranges of
gravel hills in the county, which have a totally distinct character, a]thouch
they are partially: covered with: the sand: The. most 'striking of these
ranges is one lying to the south of Milton, and* between Geowetown and -
Lewes. It is a ridge of variable breadth, not more than 50- feet in height,
extending: for several miles apparently in-a 'N. W.and S. E. dnectlon,
compobed of fine gravel and sand with a sufficient admixture of -clay to
rénder: it compact. “Tts isolated situation in a vegion composed of such
different. materials has attlacted the notice of the: -Inhabitants, and’ given
rise’to a variety of conjectures relative to its origin.  Ttis undoubtedly to
'be referred to the same causes; f'ormelly in 'mtmn when the.land was be-
neath ihe water, “which ‘are now _operating in the bay to form shoals and
bars, and ‘which, if the ‘whole bottom of the bay were- elevated, Would pre- v

sent the sirnilar elevatmm composed of sand and gravel. .

-§ 970 Reviewing What has  been said- relative. to the sand in the two

precedmg SeCs. 90, %' we find that it is‘a stratum coveung one- half or

©
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two-thirds of the county of Sussex, and extending partly into Kent, com-

posed of a light colored sand of a fine and even grain, containing scarcely

" a trace of argillaceous matter, exceptling on -its surface, and so loosely

deposited as,lo be liable to shilting from the action of the wind, that the

-greater part is distributed as a loose covering over the surface, from 1 to

30 feet, but probably averaging 5 feet in thickness;—that it is frequently

drifted into the form of hills, closely rese'r'nblihg the sand dunes still form-

ing on the coast near Cape Henlopen, and may. be referred to. the same
origin.

§ 98. The ores of iron found in various parts of Sussex in considera.
ble .quantity and particularly on the dividing ridge, claim attention as

having yielded, and still introducing some revenue into the State:” The

most remalkable are .those snuated a few miles N. W. of Georgetown,
near the sources of several streams ﬂowmg westerly, which being on
elevated and level land, spread themselves in broad and, shallow basins
covered with a stratum ol black, argillaceous mould. The ore. found
below: this black soil is of various kmda, hard or solid, gravelly and loam
ore. - The hard variety which exists in great abundance, forms a solid-
substratum to the mould from 6 to 18 inches or ‘more in thickness; it is
hard, moderately tough, of a rich brown:color, and resinous lustre; with
an .uneven, conchmdal fracture, sometimes compact, oftener cellular in
structure, composed esbentlally of peroxide of iron and water. An ana.
lysis of this var1ety of ore from the- Clowes bed, perf'ormed by E Mayer,
ylelded : , . ; ’

-f‘Peroxide‘of"iron, C e . R 80

Water, -~ - < Ca - 15

~ Silica, - S .. o4 b
Alumina, * . - - a trace
' 100

whlch may be viewed as the average composmon of' 1he same. kind found

in other localities. - The amount of metallic iron in the above is 55% per
cent., but. when subjected to roasting, the remaining ore will yield nearly

66 per cent. The gravelly ore consists of irregular masses of a similar

ore of the size of a nut and smaller, disseminated in a yellow ferruginous
loam, but containing rather more arglllaceous matter, is softer ‘and more

- readily. worked. The loam- -ore, which is still softer than the precedmg,

is'a yellow ochre or clay' highly charged with hydrated peroxide of iron.
For.working in the furnace the several kinds are mingled together, which
not 0n1y~facilitates the reduction and fluxing, but results in theproduction
of a better quality of iron.: Varioys names have been given to the ores
in'Sussex, more dependent on differencés in their external form and other
characters, than on chemical composition; thus the honey-comb oreivaries
only in its extreme cellular structure.  There is probably another point
of dlﬁ"erence, which is not discerned in ‘the external characters of the ore,

-and first renders itself perceptible in the metal; it is that matter which

forms a cold short-metal and in all probability is a'compound of phos.-

’



13 S

phorus ‘or arsenic, but analyms has not hitherto detectcd thexr presence in
the ore. The hard or solid variety is very apt to produce such a metal,
but.by mixing with the softer kmds, the result is a good malleable iron
when wonked in a forge.

§ 99. Collins’ ore bed the lowesi on one of these streams, called the
Gleen meadow branch of Deep ‘Creek, consists chiefly of a solid loam
ore, which is principally wrought at Collins’ forge of a hard compact ore, -
veiy rich in iron, but said to yleld a cold shoxt metal, and of a small
quantity of sandy ore. .. There are many other’ deposnes of ore in various
-parts.of Sussex, such as that on Green branch about 10 miles W. of
Millsborough, the best ‘of which is in-balls or nodules ‘and yields good
metal—that on Burton’s branch one mlle W. of the same, town, makma
a cold short iron—that on Little Creek 'near Laurel, sec. 92, and otherb

~in which the characters are referrible to those given' above. There are
“numberless localities in which smaller deposites “of iron have been made,
and are yet bemff formed from' the-visible action of springs, such chaly-
beate waters bcmrr ‘every where. abundant;, some of them of excellent -
- quality, and scarcely a mill-pond can be exammed but. gives traces of
such a ferruginous water ‘recognisable " by its yellowx:.h and reddish yel-
low depoute These appearances are however, far from being evidences
of. beds of ore, as is ﬂequenﬂy conjectured, and merely 1nd1cate the pre-
sence of -a considerable quantity of iron in the formations whence the
water flows. Under favorable circumstances, they' might generale ore
beds, but bemcr so situated that the water flows off freely, of' course the -
| greater part of the oxide of iron is carried away by the stream.. Ad-

Jjoining the ‘town. of Dacsborough on a meadow. belonging to- W. D.- "~

Waples, good evidence is presented to us that thesé deposnes arise from
ferruginous springs, -for such chalybeates are still in action, and the-

eﬁ’ects of others are visible in small mounds of ore, ‘through which the -

springs ormmally flowed. - The process of deposition was more particu-
larly described in the, latter part of sec. 87. If we. examine the forma-

< tion adjacent to the ore beds, we shall generally find it to consist of a
yellow ferruginous loam, both sandy and - clayey, ‘giving' visible evidence:

“ofa con51derable amouwit of peroxide of iron, but the quantity being ap-,
parently.. insufficient to account for the size of some of the beds, we must
suppose that the springs flow from a greater distance, or that the forma- -
tion has .been more heavily charged, and is -now ‘partially exhausted.

" The raising of ore in quantity was commenced about 1814, since which

““time, nearly 200,000 tons have been raised, about- 190, 000 of which

- were exported, 1ntroducmg not. less than- 600 000 dollars of capxtal mto .

¢ the State , .

" PR L v

'SECTION IIL."

- River Deposztes.
\ § 100. The Delaware has been for- -ages engaged in transporunrr gravel, .
, sa.nd and ‘clay from the Northward, by means of Whlch the sand- banks v

15
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‘and shoals of'the bay 1)'1ve been raised, and the herlvy SOl[b on the neck
lands deposued A large number of the shoals are in all pmbcmblhty rem-
“nants of the land whlch once united Delaware and New Jérsey prior to
the we'mnrr away of its channel by the river, but they have undoubtedly
“been mcmaqed and many of them entirely formed by the detritus brought
" .down by the river.’ A boring made on the island on which Fort Delaware
is situated, ploves it to have been wholly formed by the river deposite; for
the formations on either side of ‘the river are red and white clays, and

. green and yellow sands, whereas in the boring they passed through river: -

. S'md with occasional beds of blue mud for the depth of 100 feet’ and more.
Farther confirmation of deposmon is given by the increase of some-of the
banks, as for example; the. point _separating the mouth of Lewes creek

* from the main land, which promises to unite it with Broad ‘creek at no
distant.period o['tlme Although a portion of these deposites lower down
the bay are due to the tnbutalystlemm of the Delaware from the above
 tide-water, yet a largeproportion is more 1mmed1ately derived from the
destroying effects of waves ‘during spring tides on the shores of the bay.

§ 101. As interesting as the more minute investigation of the deposition

. of sand and gravel mwhf be in a geological hﬂht yet the deposition of
argillaceous mattel is of' gréater practical 1mportance It is generally
known by the name of blue mud along the Delaware shores, from ifs
pocuhau Jead-colored hue when in a- pdrually dried state:  When land
which is ordinarily under water is embanked, and afierwards thrown open
to'the influx and efflux of the tide, this ‘ar Glllaceous deposite gradually dc-
cumulatés on the surface of the marsh; f'oxmm'f a solid’ stlatum when the

‘embankment is renovated, that- is 1ema\1\able f'or its fertility. ~ On Bottle.
neck on the northern. 51de of -Duck’ creek, S.' Spearman- was engaged in’

1837, in reclaiming @ portion- of ‘meadow land by embanking’ 1t when
the. deposlte of blue mud was cbserved to be from 6 to 18 inches in thick-
- ness, formed in the lapse of 15 t0'20 years, previous to which, the same
tract had been enclosed. The old top was found under thé blue ‘mud in
2 decomposed. state and mingled with earthy matter, below ‘which' the
same black mould ‘abounding in vegetable matter lay to the depth ‘of se-
veral ‘feet, sometimes contammg much vegetable fibre orbeing wholly com.
‘posed of it, at others being entirely deﬁc1ent in ‘the same.” "The whole
. was based upon.a white sand.—The same observations will’ apply to a
" majority of the marshes, with the exception of the thicknesses given, for
it is probable that the depth of the black mud sometimes attains' nearly 50
feet, as at the confluence of the St. Georges and Dragon creeks. - In all

-

of them we find the black mud below clowned by the blue, where the

latter exists. A close examination of them from the- mouths of the creeks:

inland leads to the conclusion that the blue is wholly produced by the

river, and that the black is the. result of the combmed actlon of the river

and creeks, and a luxuriant verretatlon L

§ 102. It has been-a frequent subject of remark that the- soil of the
" neck-lands, or those tracts bordering ‘on the Delaware from New Castle
to Sussex .are always' argllhceous, secs. 69, 81, 84, 86, 88.. The St
Georges, Augustine, and other malshes reclalmed from the rlver, belong
rather to those described in the pnecedm § 101, but also oﬁ'er an expla-
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" nation of' the origin of the neck-soils, for having been laid dxy for a length,

~of time, we may compare the nature of the marsh:soil with that of the )
ad]acent upland.  They appear to be identically the same, or if different,

the variation is only such as might be anticipated from,the action of time
with its accompanying and’ '1ltc1mrr effects.  On the necl between Silver
run and Augustine creek there is a lead-colored and y'ellow clay with oe-
casional beds of gravel, the yellowish variety constituting the soil, but by
proceeding aouthwaxdly, the gravel is less frequently obsetved, and the
- same argillaceous soil is characteristic of. the necks; modified in color by
its content of docompoaed vegetable matter.” The yellow clay was men-
tioned. as occurring on Thmourrhlale neck to the depthof 20 feet, sec. 81,
and that beds of bay shells were found “in it. It is also. of consu]emble
thickness on Little Creek and Jones’ necks. The shells found in a blue
clay, 8. E. of Frederica, sec. 84, seem to place it in the same class, as
the argillaceous strata lying above!it, which is of the usual nature of neck

lands.. On the bay-shore in Sussex, the same formation meets our ob- .

sarvation, but less frequently in consequence ‘of the abindance of loose
Upper sand, and even on the coast in- Baltimore hundred, the soil is.of a
similar nature, excepting that the blue clay is rather more abundant.' It

-appears, therefore, to be a uniform: deposite of argillaceous matter lying .

upon or ‘within a short distance of the' river and bay, mdlscnmmatcly
covering oldet geological formations, such as the Uppel secondary, Ter-

tiary, and ‘the more rcccnt strata of Sussex; and from its clrmlanty to the,

present’ deposites of the river under like (‘ncun}stancos to have resulted

“in like manner from the matter brought down by the river when. it had a ~

relatively higher water-level. . The fertility of these neck-lands is prover-

‘bial, and shows another point of resemblance to:the blue-mud now depo--

siling by the Delaware, sec. 101; among them. may be mentioned -Ray-
‘mond’s neck, supposed by many to’ contain the best land in the State—
- Little Creek, studded with excellent {arras—Prime Hook and Slaughter
‘necks, remarkable for the. superior quality of their: soils,. although. much
~ exhausted by excessive- tillage. - It is highly probable that the: noblest
forest in the State exists on Prime Hook neck, consisting of Tuhp popldr,
black walnut and black oak, remarkablefor their:enormous size and
flourishing condition. . Those enumerated. are buta féw of the fertile laads
Aringing the Delaware, which are dcselvedly held in, the highest estima=
tion. .In conclusion, it appears that the river has been largely depositing

:gravel, sands and clays throughout a lengthened period of time, and. that.

its operations are stlll in actmty w1th the production: of useful results.

w
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: ‘ ECONOMICAL GEOLOGY:
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e T -~ 'SECTION 1
o ’ On Soils.
Lo , : « .

*'§ 103. Soils are under ‘all circumstances difficult of classification, in
comequence of the variety of mineral and organic substances composing
‘them, as well as of their different states of, dJsmtefrratlon, ‘and. although
many have attempteéd a scientific arrangement - with partial ‘success, yet
" “until such systems attain greater perfectlon we may content ourselves in
the present work with a nomcnclature commonly received among the
farmers of Delaware, applying the term sandy or arenaceous’ to many. of
the soils of Sussex and Kent; clayey or argillaceous to those in N. Castle
county N. of the canal, to those ‘on the ridcrc and neck lands; loam to a
medium-soil or propér mixture of clay and sand such as the middle por-
tions of St. Georges hundred, and many it Kent and Sussex; and a vege-
‘table mould to such as contain a large proportion of decomposed vegeta-
“ble matter, like Marshy Hope, Tappahanna and other marsh-lands. TThe
“substances constituting soils are silica, alumina, oxide of iron, lime, mag-
nesia, alkahne, earthy or a few metallic salts, and' animal and vefrehble
" matter in various stages of decomposition. ‘On the proportion in “which
these are combined together, and on their fineness depends fertility.  Thus
“a soil consisting in a Tar ge proportion of gravel must be sterile, and even
90-95 per cent of siliccous sand cannot be ploducuve, nor can it be
more profitable, on the other hand, where the matter is almost wholly a
finely divided clay: there is, therefore, 2 medium bétweern these extremes

which is requisite for fertility. Again; supposing the materials.to be ina .
due state of fineness, their relative proportions are of the highest import.
ance, for plants will not grow- thriftily in any one of the above-named sub-
stances, and it is found that the most fertile soils contain a majority of

B
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them. OF these silica is the most abundant and may be viewed as the
‘basis of all, and with alumina and oxide of i iron, acting with reference to,
the other substances, as nitrogen to oxygen in the atmosphele, moderating
and equalising their action. I‘hebe,then, in a state of fine. division, give
‘coherence to the soil, particularly where alumina is present,.and the same
‘effect is produced by decomposed organic matter. Gravels are common-
ly termed hungry-from the quantity of manure required to render them,

‘productive, the reason of which will' be evident from a knowledge of 'the

fact that chemical action takes place more readily when substances arein
the finest'comminuted state, and hence little or no combination taking
place on the-surface of gravel, the richest portions of the manure are- liable
to destruction from atmospherlc agents, or to be carried away by water
previous to the action of plants upon thém. . The same reasoning  will
apply to pure sands, although in a diminished ratio. - Again, where the
quantity of fine ‘matter is very great, the manure will be held a greater
length of time, and in this casethere is another difficulty, which is chiefly
mechanical in'its nature, where the alluminous or argillaceous earth is in’
such quantity as to constitute a fat clay; it is then more difficult to work,
bakes hard in the sun, does not absorb a sufficient' amount of moisture
from the atmosphere, and: parts with it with difficulty.: To correct the
stiffness of clays, such as occur in the Upper hundreds of New Castle,
~north’of the canal and in Appoquinimink, in some portions of Sussex, and

on the neck-lands of all three counties, it is only necessary to add sand -

‘or better a sandy soil; while the ligher sands of Sussex and portions of
Kent will be greatly benefitted by the application of clay or a heavy soil.
§ 104. The advantages of a good medium soil are not only the greater

facility of working and increased power of retaining manure, but also-the -

greater power ofabsoxbmcr moisture from the atmosphele. The utility

and absolute necessity of water for prompting the, growth of plants’is too -

- generally acknowledged to, require further notice, “but the manner of its
operation is not generally understood.. Itis in fact the-medium of chemi-
cal action in vegetable organisation; for the food, whether mineral or or-
ganic, is not-taken up by “them in a solid state, bui by solution in water;
and hence the power of absorbing and retaining moisture in soils is a mat-
ter. of gréat moment, essentially connected with their fertility. . The more

finely divided the constituents of the ‘soil are, the greater-its absorbent

‘power, the same substances being present but it is found that different
materials possess it in differing 1clanons, for stiff clays and loose sands
absorb far less than a. medium soil composed of a mixture of the two, and
‘an ordinary loam less than one containing organic matter. Absorption

takes.place in the night, and when succeeded by a hot sun,, the moisture -

‘is readily evaponated f'rom a sandy soil, much less so from loam; but the
~action of the sun on clay is such as to render its surface compact, so that
1ts porosity being diminished its absorbent power is decreased., ¥

©§ 105. It has been often observed that white clay soils are much Tess .

'productwc than the yellow, and the former are termed cold, unkindly; an
observation that deserveés some notice, as it is true and.can be satisfactorily
accounted for. . The theory of the absorption and radiation of heat

“inight be brought to bear upon it, but it is more to our purpose to view the -
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subject practically. It has been observed that dark éolored soils will ab-
sorb more heat from the sun'than those of a lighter -color: and hence one
abounding in decomposed 'vegetable matter possesses, this power ina high
degree, and "a yellow clayey bottom -containing ‘oxide of iron excels one
composcd chiefly of white clay: farther, the presence of ferruginous matter
renders a clay less cohesive, more porous, and consequently more capable
of reéceiving and retaining moisture. We'may therefore attribute the. dif-
ferent pnoductlve powers “of white aud yellow clay soils in a measure to
their relative capabilities of receiving both heat and: moisture, for there
can’ be no doubt that the heat of the vernal sun tends to accelerale vege-
tation when the season is usually more moist, while the dry sun of sum-
‘mer evaporates the moistire of* very stiff l'md and by rendering it more
compact - diminishes i's faculty of re- absonbuon. We sce in these cir
cumstances in part the cause of the fertility of: the upper hundreds of
‘New: Castle county, of St. Georges hundred, of the neck lands, particu-
lally in Kent and Sussex, and a portion of North West Foik, inall
which'the soil is decidedly clayey but is relieved. by the _presence of oxide
-of iron and organic matter. .In parts:of Red Lion, in Pencader, and
{requently on the ridge throughout the State, we find a white clayey soil,
not remarkable for its femllty, but it is fortunate for those  holding such
cold soils that either sands-or, loams-are to- be’ found in the v1c1mly, by
which their ‘sterility may be ameliorated. Another cause of the greater
'-ploductlve power. of yellow clayey soils will be pointed out in sec. 115.
§:106. The necessity of finely divided matter to fertility was lonig since
discovered, and so striking. was the result which the earlier expenmenters
“obtained, that they: believed it to be the chief or sole:cause of femllty,«m
error which may readily ‘be excused when .we examine the mede of its
'opelatlon and its vital importance. Now the constituents of. plants are-
‘organic and mineral matter, the latter..of -which obtained in the form of
ashes consists chiefly of alkaline and earthy salts, and.it .is remarkable
‘that most plants contain very small quantities- of oxide of iron and silica
" and scarcely a'trace -of alumina, a circumslance giving strength to our
position, sec. 103, that they serve as a basis for the actior of otlier inor-
ganic and for organic compounds.  But since chemical effects or the vital
action of. plants take place only on the surface, and since the more minute
the division, the-greater the extent of surface, then, when' the -latter con-
dition is fulfilled o a high degree, the alkaline, ealthy and organic mat-
ters forming the - 1equmte food of: vegetable organisation will be more
comminuted and mingled with the soil, “and a meaLol amount of chemical
~-action ensuing, the more luxuriant will be the vegetation.  Let not the
‘conclusion be drawn from this that the fattest clays, composed of exceed-
ingly fihe matter, comprise all these conditions, for independently of  the
. mechanical difficultiés which: such soils present, their chemical -constitu.
tion is a strong hindrance to their fertility. ' They contain silica, alumina,
¢ and a little ox1de of -iron, not one of which is received in quant1ty by
wood, and the silica only-exists in abundance in grasses, grain and other
: plants—whereas we.require potassa, lime, magnesia, manganese, and the
phosphorlc, sulphuric and muriatic: acnds, all of which are found in the
'wshes of plants, and the two first named m consldelable quantity. The

-



 1l9 -

chomlcal constltunon of the soil must therefore g0, hand in hand with_

minute division to produce fertility. - -
§ 107. From what has been sdid, we conclude that a state of' mmute
division of 'the materials composing soils is necessary to fertility from its
greater capability of retaining manures, of absorbing and retaining mois-
ture from the atmosphere, of absor bing- heat, and of promoting (,hemlcal
action; bnt that 'too much fine matter, particulaily aluminous, “hinders
fertility by its becoming too compact in the heat of the sun and its di-
minished absorbent power for water, and ‘generally by the absence of a
sufficient variety of the mineral constituents of ‘plants. . The following
'analyses of soils caleulated, from Siv H. Davy’s Agricultural .Chemistry,
may serve to show the difference in their constitution. ” The ﬁnel‘v divided
matier was ascertained by washing the soil with water, and. collec‘cmnr the
lighter portion that gradually sub51dcd from the fluid; while the remamder
‘was regarded as sand. : ’
1. A poor heath-sand,,destitute of' herbage, contamed less than 5 per

cent. (one-twentieth) of fine matter, and after heatmg to rednebs, it con-

clsted of'——- ’
" Coarse siliceous S'md R TR TR TR ,95‘ ‘
CFine o« o e e 2495
* Finely divided matter, . 275"

S i 100-00

’The fine matter consisted of' f'enumnous c]ay 'md carbonate of' lime.”
S 2.0 A modelately good sandy soﬂ contamed eighth-ninths sﬂlceous sand.

N

Siliceous sand, = - - S Gt
. Fine matter, =~ T I SR § i 24
o ' A © 100-00°

J
4

The ﬁne matter consxsted of

Alumma, . , ‘." G UL e

. Silica, = - * - P N R ¥
2 " Carbonate of hme, ce e - 0L
i Oxide of iron.” - - - T e 083
Vegetable and"saline matter, - “ 0056
“Moisture, - e e mi 000033
11412

3. ‘A good soil containing five-sixths of fine siliceous sand, or, *

Sand, - T . . . 8383
Flnematter, R 1667

100-00
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