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population, has hecome, through the persistent nse of green-sand arl,
one of the best portions of that county. - Although alb of the marl used
lad to be hauled by teams from Woodstown and vicinity, a distanee
of about twenty miles, the henefits were so great as to repay the labor
and expense of such long and slow transportation. When first tried
it was upon buckwheat, and for this erop it was not spread over the
surface, but sowed as gnano or plaster. Jiven in such small doses the
results were so surprising that ile people were stimulated to further
and still more satisfactory experiments with it.

In Monmouth county, where the green-sand marl is nsed very lib-
erally in consequence of the great number of places where its extrac-
tion is easy and cheap, the hencfits are equally great and striking.
Indeed, the enormons amount used and the lnrge application per acre,
arc the hest testimony in its favor. As has heen said by a good
farmer, * The best farmers use it most largely, and conversely, thase
who use most of it are the best of faviners.”  I'he ved, sundy soils
which constitute a large proportion of the farming nrea hate heen
raised [rom a degree of barrenness to a condition of unusual produc.
tiveness. The million and more bushels of Irish potatoes raised in
that county are onc of the produets of the abundant wse of warl, for
hefore its Introduction the number raisod was a small fraction of the
presont product.  Thousands of acres that were formerly out ol the
pale of even poor cultivation, known as  commons,” now command
$100 per acre and upwards. This was especially the case in the
vicinity of Frechold, Blue Ball, and Colt’s Neck, although such -
provement is common to all parts of the county. Years ago firmers
in the interior of the connty depended largely npon a few wcres of
salt meadow, miles away, along the shore, for their annual supply of
lay for the farm stock; now the salt meadows arc of smalt value,
compared with the improved upland, and the acres al home yield
abundance of food for the large stock yards, hesides seliing a consid-
crable amount of hay to the New York murkets. e changes
wrought by this natural fertilizer are not, however, so specilic as
aencral—the great change is in the permunent improvement ol the
soil of nearly the whole county. '

THE RICH PEA'T BEDS

Of our State have attracted a good deal of attention within the Jast
two or three years, or since the high priee of coal hus compelled
the public to look carcfully for supplies of fuci other than coal.
Miere is an abundance of that subgtance to be found in almost, 37
not quite, every county of the State” We find it in quantilies in
the form of zurf; which, when cut in blocks a little larger thana .
brick and then dried, can be handled withoub too much crumbling;
and also in the form of meck, which is tender and crombling, so
that it can only be put in convenient form hy means ol machinery,
In either form, when properly dried and preparcd, it makes o good
fuel. [t burns freely with a Maze like woud, and without the hlack
simoke of bituminous coal. It has long been in wuse for fucl in Chat.
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ham township, Morris county, and to a_smaller extent in many other
places, and is well liked. It has usually been prepared by drainmg
the peat by ditches, removing the sod and muck from the surface,
and then cutting the turf into blocks of convenient size for drying
and handling. The tarf is eut by a peculiar spade—light, thin, very
long in the blade and sharp, and having a projection from one border
of the blade near the edge, at right angles to it.  The breadth of the
spade and 1ip may be about five and four inches, respectively. ~ This
spade is thrust into the peat, and by two gtrokes o block four or five
inches squarc and from twelve to sixteon inches long may be cut ont.
After the first row of blocks, and the first bloek in each row i3 cut,
every stroke of the spade cuts out a hlock. These blocks are drawn
off to nn even meadow and arranged for drying. The hest season for
drying is in the fall, after the jutense leat of the summer is past, go
that the turf will not dry, shrink and crack upon the surface before
the moisture from inside can dry out. When well dried it can he
handled without crumbling, and when kept under shelter is always
ready for use. When prépaved in this way it is bulky and not finn
enough for the frequent and rough handling of public transportation,

Though it has shrunk very muel in drying,and las lost perhaps four-
fifths of its weight and bulk, it is—even in the very best kinds—
lighter than, water, and in most kinds not half so heavy.

Much ingenuity has been_expended in making machinery for con.
densing peat, so as to render it more susceptible of trangportation
and more convenient to handle.  Of the numerous mackines that havo
Leen devised for this purpose, those upon onc or other of the two
plans to be mentioned are in use. In onc the peat in the hed is
gtripped of sod; and the upper gurface, for an inch or two in depth,
is eut and harrowed, or raked Dy proper machinery till it is mado
very fine, when it is allowed to dry in the sunshine. The dried peat
is then collected, conveyed to the mill, where, in small quantitics at a
time, it is subjected to powerful pressure, and is made into wasses
which are firm, smooth, shining, and heavier than water—not liable
to erumble or soil the fingers in handling, and bear transportation
well. The machinery devised by Dr. Louis Elsherg is used for work-
ing peat in this way. 1t is in use near Belleville, in Bssex county,
and extensive preparations are now making for its use next season at
Beavertown, in Morris county.

" The other process is to take the peat directly from the bog and put
it in a mill, where it is beaten and ground in water until its fibrey
are thoroughly broken up and the whole reduced to a fine pulp.
This pulp is drawn off and allowed to settle and drain, and is then
dried in the sun. 1t shrinks and dries solid and firm, and like the
other is heavier than water. In this form it can be handled and car-
ried to distant markets without inconvenience or damage. Iixten-
sive works for carrying on the manufacture in this way have heen
erected at Allendale, Bergen county, on the N. Y. and Brie Railway
above Paterson. The machinery wsed in this process is made under
Leavitt’s patent.
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By cither of these processes peat can e allorded for frons three to
five dollars a ton, and the supply whicl ean he lunl iy sullicient for
.many years to come. :

Its absolute value for heating is probably not more than half that
-f gnthracite coal, and is somewhat less than that ol an equal weight
.of lard wood. In making steam, however, it is liked heeanse it
gives a long blaze and diffuses the heat around the boiler more com-
pletely than hard coal dees, and it always leaves the exposed part of
the hoiler clean and free from soat. ‘The quickness with which it
kindles i also in its favor, both for making steam and heating dwell-
ings. Tt has found large use in Germany for fael in metallavoy.

There is a peculiar smell about. burning peat whiclh is wnpleasant
o some persons, though most do not dislike it. The ashes ol peat
are much more hullky than those of wood, and in some vurietics are
so large as to be troublesome. .

The following specimens of peat have heen examined [or ashes, wid
the results are given in the appended tabular statcment:

Combustible
Ashes.  Muatter. 3v.eler,
‘Uolumhia, Morris county, taken [rom o corn- '

L CEL DL LR PR 18.22 65.614 16.166
Columbia, Morris county—eut for fuel-- - - - 17.98  GG.870  15.150
Alandale, Bergen county—prepared for fuel 450 83.800  11.700
Beavertown, Morris county-------eanmun- G40 69.80 0 16.800

, Peat has heen much used as o fertilizer in agriculiure, and those
varvieties which crunble easily are by many estecmed of as umeh
value as barnyard manure. When composted willt lime or wuanure,
or when exposed to the weather in heaps for sowme monthy helore
-using it, it is thought to be much improved. Varictics ol peat and
muck which contain too much carth to be wsed for Tuel muy be exeel-
ient for the soil, and such kinds of peat are very common every where
through the State, and may be mude of the greafest value to fumers
wlho wish- to enlarge their supplics of manuve. L smatl deposits it
is easily managed by opening in dry weather or by incxpensive
draing, but in- large tracts it is very troublesowe Lo manage so as to
bring the peat deposits to their proper value cither as sources ol [nel
or manure, or when drained, as among the richest and nmost valuable
soils in the State. There are in various margshes ol this kind in the,
middle and northern parts of the State as much as thirly thousand
acres of land which might be incrcased from live Lo Lwenty folid in
value to the owners and to the State, if properly dvained and im-
proved. '

THE TIDE MEADOWS

Along the Delaware Bay and River, and those along the [acken-
sack, Pagsaic and Raritan Rivers, and the salt marshes along the
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sea shore, are attracting much attention, Some of them have
formerly been swamps, and covered with a heavy growth of tim.
ber, and are, to a considerable depth, made up of muck or black
carth, formed from the decay of leaves, twigs, branches and trunks of
trecs.  Others have been formed by the fibrous roots of sedges and
coarse grasses, which grow in wet ground and shallow water, and
have finally accmmulated in sufficient quantity to form a complete net
work of roots, which holds water like a’sponge. Near the banlks of
water courses, where muddy water is constantly passing and repassing
with every change of tide, the net-work of roots becomes filled with
mud, quite solid, and a little higher than the marshes farther from the
streams, but where only clear water comes; the, substance of the
marsh contains scarcely anything except the fibrous roots of coarse
arosses.  Water, at high tide, runs over and fills these marshes, and
= held in their fibrous or peaty substance just as in a sponge, so that
their upper surface is kept at high water mark.

In their natural state these marshes, at the best, yield only an in-
ferior quality of hay and grass, and most of them are quite useless.
By ditching, cleaving off coarse hassocks, ., and opening ponds and
galt holes to the action of the tide, they ean le much improved, but
are still far less valuable than upland.

In the northern and eastern part of the State very little Lias been
done towards cffectnally reclaiming these lands, although their im-
provement has been much discussed. In West Jersey the reclaiming
of meadows and marshes from the domain of the tides, has been thor-
oughly studied and effectually practiced from the earliest scttlement
of the country. In Salem county, some of those on" Alloways creck
were banzed in, so as to shut out the tide, as early as 1700. The
successful improvement of thesc meadows and salt marshes has been
eficcted by shutting out the high tides (or fiood tide) by means of em-
bankment and draining them by sluices. By this means they are
drained to low water mark, ‘and thereby rendered valuable farming
lands. This work of banking in meadows has constantly gone for-
ward—man constantly winning new conguests over the ocean—until
the territory actually rescued from the sea amounts to fifteen thou-
sand acresin Salem county alone, besides large arcas in Gloucester,
Cumberland and Cape May counties. The largest tracts, and per-
haps the most successfully managed, are in Salem county. Their
aren s constantly enlarged. by now embankments that take in more
and more of the marshes. Nearly all are'the enterprises of individu-
als, owners associated together for this purpose, and the work is car-
vied on according to the requirements of the hanked meadow law.

Where a meadow Dbordering a stream, or & portion of the salt
marsh along the bay is owned by. geveral individuals, the consent of
two-thirds of the .owned acres i8 requisite before any worlc can he
legally commenced. This being obtained the ground is surveyed,
the banks located, and the courses of ditches and strcams arranged
by disinterested parties or commissioners, who arc generally men of
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large experience in the system of meadow drainage. Then there is
dug what is termed ¢ o four and two,” 4. e., a trench {our fect in width,
and two spits or about twenty inches in depth. "L'lis is on the sur-
veyed site of the bank, and by digging such a trench the sward and
grass roots of the surface ave removed, leaving usually o lirm founda-
tion of mud whercon to build the proposcd bank. Then w diteh
twelve feet wide and three spits deep, is dug outside of the trench,
or the side next to the creck.  This is known locally us o twelve
and three,” and furnishes the wmaterial for the bank. The spits
thrown out of the ditch are cut into small picces, and then fitled
tightly together in the bank by the « packer,” us stone ave Faid up in
a wall. This mud when well packed, forms a very strong and durable
bank so long ag it is kept moist. If it gets too dry the bank will
crumble down. But this is ravcly the case, sinee Lhe flood tides
renerally keep the banks on the outside quite moist, and cven wet.
The general size of the banks in Salem courty, is about four fect
high above the  meadow surface, cight feet wide ub the hotlom, and
three feet on the top.  The slope is commonly one.half to oue on the
inside, and one and a half to onc on the w.lside.  Iixposed situa-
tions demand larger and stronger. banks—ay, for example, those on
the losing or concave shores of strcams, or where there is danger of
high tides from water and wind conspiving together. Thus at Fion's
Point, on the Delaware, in Lower Peun’s Neck, where there is a very
exposed shore for two or three miles on the Deluware river, the hanlk
is usually large and strong. It is about ten feel in height, twelve
feet wide on top, affording space for a roadway, and about thirty
fect at botlom. Then the mud wall is protected, on the sea side, by
a facing of stone, which secures the whale against any dungers [rom
washing, by heavy waves and high tides., This wall or embunkmend
is between two and three miles in length, and protecls o meadow off
twelve hundred acres from the sea. In Cumberlaad county, slong

_the Cohansey Creck, the -hanks range from three to seven feet high,
and are built immediately upon the surface of the mcudow.

The banks arc built at o little distance from Lhe shrciun, leaving a
width of marsh outside, of a rod or more for prolection to the hank
and also for supplying the mud used in repairing. I'his space is
termed the ¢ guard” or #shore” The cost of hanking meadow
varies greatly. Banks built of mud from a ditch twelve fect wide
and three feet deep formerly cost $1 per linear vod; now abont §3
per rod. The banking of Fishing island meadow, Lower Denn’s

. Neck cost $10 per acre. Another tract brought in this year s
. averaged $15 per acre.  The firgt is about the present average cosk.
Along the Maurice river, hanking now cosls $2 a lincar rod and up-
wards. These estimates by the acre include the expenses of culling
drains and water cvurses in addition to the building of hanks. Fov
the proper drainage of the meadows, ditches are cutal intervals vary-
ing with the needs of meadow. These are generally seven fect wide
and two feet decp. Where they are intended as Doundavies ib is
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neeessary fo have them nine feet in width or no suit for trespass can
be maintained.  Wide draing with sloping sides are found the hest
for sceuring complete drainage. These meadows need constant at-
tention and require annunlly considerable outlay of capital for the
necessary repairs of banks and drains, and improvenents of surfaco.
The exponse attending their maintenance in ‘proper condition depends
however, upon -the locality, Some cost scarcely anything while
others draw heavily upon the profits.  Generally the cost for repairs
annually rauges from fifty cents to $1 per acre. The Finn's Point
meadow costs on an average $2 an acre per annum.  Much of the
axpense i3 caunsed by the depredations of the muskrat which burrows
into and through the banks, rendering them peculiary subject to
breaks by high water. T'he ravages of these animals cost Salem
county a large sum every yoar.. To avoid as much as possible inju-
rica from their habite it is considered advisable to examine the banks
at frequent intervals and to dig out the holes found in them. This
is the more expensive ag work can only go on when low water favors
the workman’s operations. Some companies employ & man one day
each weck to examine the banks and note the point needing immedi-
ate attention, thereby preventing breals in the banks, so apt to ocenr
where the muskrat has been at work. Another sonrce of danger
io the banks is the perforations of the soldier crab or ¢fidler.”
These aro quite numerous and bore into the mud of hanks, rendering
them o sort of sicve through which the water issues upon the, mea-
dows. Constant watching is needed to guard against their ravages.
Besides these living enemies the meadow owner has also to contend
against breaks of high tides in exposed locations and settling of banks,
Nearly all Lanks require occasional additions to the top caused hy
crumbling of mud or more frequently by the settling of the whole
baok. Where they are built upon firm mud, as is commonly the case
along streams the amount of settling is not very considerable, buf
where they eross a meadow (“cross banks”) or run across an old
water course, this settling becomes an item of much expense and
labor. Some are known to have sunk down as much asg ten feet in
as many years. The cross banks are more linble to settle because of
the thinness of firm mud covering the peaty mass beneath,  Wherever
Huilt upon such peaty substratum, settling is inevitable and continues
nntil a solid bottom is reached. This settling is generally a gradnal
process, but instances are occasionally given where the bank has
gone down at once out of sight.

As long as these tide-water marshes are open to the tides, and are
kept as it were soaked by them, they remain at level of high water, or
nearly at that height; but after banking and draining they.become
quite dry, and the spongy mass slowly decays and is consolidated,
thereby losing its bulk and cansing a sinking of the whole meadow
surface. Tillage also hastens this subsidence by opening the mass to
the action of atmospheric agencies, and by a large withdrawal annually
in the form of crops. I'rom these canses a slow and gradual settling
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dg evident.  In neaely all banked meadows the dilference in heights
of the outside “guard” or “shore” and the enclosed meadow is very
pereeptible.  The constant silting ol {ine sediment upoa Lhe areas oul-
side the banks often brings them nearly up to the height of the pro.
jeeting bank.  And after long series of years of eropping the mealow
settles down to low water mark, so that H becomes unprofitable for
further eultivation in conscguence of imperfect drainage.  Wo remedy
this the banks are opengd at scveral points and the muddy waler
allowed to enter and deposit its sedinent apon the surface. The thick-
ness of this deposit varies exceedingly. Some streans deposit mnch
more than others in the same time. The Mawrice river and Salem
ercek carry down a large amount of mud, while the Alloways creek
deposits a mere film on the surface in one scason.  The mendows are
left open to tide water for a period of fromfive to ten years, acceording
to the rapidity of deposit. A meadow near the cily of Salem, which
has been opened for ten years, has now n wmud deposid covering it to
the depth of two fect on an average. By this covering with mud Lhe
meadows are raised so as to he drvained with wore case, nud their
.character is much improved; the grasses also are much more nutri-
tions. This operation really supplics a new goil, and one of the very
Dest character. Some meadows sottle so little that they have been
tilled constantly during the last seventy years, and it is said that on
some the banks have been in repair for over a cenlury.  These are
exceptions to the general rule.  To open hanks Lo Hdes the consent
of three-fourths of acres owned is requisite.

Another mode of counteracting the-~attling, aml atso of huproving
the meadow, is to allow the tides to enter during the winler, by opesiug
sluices. By this means a layer of mud is deposited, varying (rom o
mere film to twelve inchesin thickness annually.  Lhe buat and most
practical meadow managers prefer this winter flooding of their mea-
dows as an improvement and counteraction of sottling. By thismede
there is 10 loas of five or ten years in cropping, which is the case
where flooding i3 not practiced.  Some farmers Lhink Ihis winler
flooding is of no advantage where the weadow i3 tilled and enly ben-
cficial to grass. Others think that flooding is altogether uscless,
Lime and superphospliates improve them, and thtre i no need of a
fresh mud covering. But as the subsidence i3 certain wherever there
is o peaty substratumn of much thickness, flooding must he adopied,
or clse occasional dressings of marl or upland carth will be needed
to keep up the height of surface above low water mark. The fre-
quent application of goi] {rom the adjoining wupland would be a cheap
_and valuable amendment to these soils which contain so much vege-
table matter; and besides, it would maintain the level of the surface
above low water mark.

The syrface of most of the banked meadows of Salem and Cumlber-
"and counties is a fing mud, known as-black mud” or vgrey wud,”
generally from two to four feet thiek, restivg upon a black peaty mass,
ftnown as ¢ horse dung muek” or turf.  The latter way he several .
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feet thick, ag is evidenced by the settling of some banks and cause-
ways. The #grey mud” is also known as * blue mud,” as it is of o
blueish color when freshly dug. This is mostly found in the higher
parts of the meadow, or where the deposit is thickest. The ¢ black
mud” contains more muck in it, and it is found in a thinner covering
immediately on the «horse dung mud.” In Elsinborough township,
Salem county, this order of superposition is reversed, the peaty mat
ter being one to two feet thick, covering the mud. Tt makes an in-
ferior meadow. The grey mud is gencrally found bordering streams
where decpest the mud is accumulated, while the black is seen further
from the streams where the least sediment is deposited. It would seem
as if the mud deposits of all these meadows is of quite recent origin— -
since the settlement of the country and clearing of theforests. Streams
now hold in suspension a much greater amountof mud than-when the
country was all wooded. By settling and constant additions to the
surface, it is probable that in time the whole depth will become a
solid mass and the settling cease. ‘
These Lanked meadows of Salem and Cumberland counties aro
specially adapted for pastures, where they grow white clover and
good grasses. They are the best of grazing lands, and furnish indi-
rectly o vast amount of manure for the upland farms. When lower
and more wet they will grow herds grass, which 12 raised for its sced.
An immense quantity of this is produccd ennvally in Salem county.
The average yield s about thirty bushels per acre, now valued at
seventy-five cents a bushel. The stalks are used for fodder and litter
for cattle. This is probably worth one quarter as much as good hay.
As the cutting of grass is done by mowing machines, the whole ex-
pense of raising herd seed i3 gmall ‘and the profits considerable. In
Cumberland county, along the Maurice fivor and also along the Co-
hansey creek, the meadows arve largely deveted tq raising timothy,
and grain, and root crops, Where the latter are grown the'meadows
are more profitable than thé adjoining upland, as the yield of crops
is fully as large and there is no need of manuring, At Tinn’s Point
the yicld of wheat is from thirty to forty bushels per acre, and of
potatoes from one hundred and fifty to two, hundred bushels per acre
in favorable seasons. For corn and hay they are well adapted.
“Along Maurice River, Cumberland county, the meadows are consid-
ered sure for o crop of corn in any season. They also yield good
crops of potatocs. For wheat they are not so well adapted, as there
is danger of winter-killing. For hay they will average quite two
tons per acre. In Salem county it is said that grey mud makes a soil
good for the cultivation of any crop.  The black mud is not reliable for
wheat or broom corn. The maize or Indian corn thrives on hoth of
these. Lime works like a charm upen meadow everywhere. [t is
generally applicd in heavy dressings, even up to onc hendred hushels
per acre. Superphosphates also produce valuable results. The ellects
of marling are not known, ag no instance of, its use was learned to
have been made.
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The banked meadows, in Salem county, will average $100 per
acre in value. Along the Cohansey creek and Maurice river, Cum-
berland county, the range of price is from $50 to $200 an acre, much

more than the neighboring upland. Previous to the banking, these

marshes were comparatively worthless. They yielded at best but salt
grass or sedge, which may bo used as a coarse fodder or for packing.
For the latier purpose, salt grass commands $7 per ton delivercd.
In Lower Alloways Creck Township, Salem county, salt marsh bor-
derving the Delaware river, i§ valued at from §1 to $5 per acre.
Abouf Leesburg, Cumberland county, it commands prices from $10
t0 $20 per acre. ‘The common opinion among the hest meadow men is,
that all marsh which can be made to grow herds grass can be profit-
ably banked where the cost of banking, &c., doos not cxceed $15 per
acre. In short, all meadow or salt marsh that ean he drained by

' open drains, may be reclaimed with ‘profit. And if it is two feet

above low water mark, this is quite generally practicahle, where
water is quite salt, ag is the case near thie ocean or mouth of the bay,
the meadow will need some years to get freshened cnough to grow

" anything excepting salt grass. Time will, however, in nearly all

cages after banking, bring about such a change that herd grass way
be raised, if’ not timothy and the cloveis. The great desideratum is
effectual drainage, no matter how high tides may risc, as they cun
be shut ont.  The important point is how much above low waler is
the meadow in question. If not teo low lor drainage, banking will
be practicable, if not unusnally cxpensive.

There yot remaing in Salem county, about 15,000 acres of sait
marsh bordoring the Bay shore. In the opinion of practical meadow
managers, it is possible to bank in all of this extent of ground with
profit. in Cumberland county the salt marsh is of still lavger area,
and very much of it could be profitably drained. .

The following i an approximate estimate of the number of acres
of tide meadows, fresh or salt, in the different counties of the State:

Counties. Number of Aeres.
Bergen and Hudgon--=-«e-cvocvonaarmenn-n- e --s 23,000
Tagex and Unign---crecmeeeesosmasmomemanceanaso-ou- 9,000
MiddlegeX--s--mcuem-eemammmamramaaman oo s 4000
MODIMOUEl - s smmmmmmeccassammm e e 2,000
OCCANLe -~ - =rm=e=smssmamenmsmmnumesomo oo sossem e 33,000
Burlington-«-sae-cscermrommanssamaomass e s 24,000

- AtlantiGe--. vomenmaa- P LIt L LR R LR LR At 43,000
. Cape May----a=-esmsnmemoensancmsnmmmnrenoncorans " 58,000
CCumberland-ce--ececmvmuncianaaccaiamme s 48,000
QaleNl-reeemmmrassrocscscsanmmsmeaseaaananasosm e 30,000
Total----emeeunn- tmdemesenccdesmata et 274,000

In addition to this large arvea there is in Burlington, Camden and
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Glouncester counties n considerable extent of tide marsh bordering the
Delaware river and its tributaries. Of all this vast extent of marsiy
only about twenty thousand acres arc inelosed by protecting banks,
and thiz® banked meadow is necarly all in Salem and Cumberland.
counties. The remaining two hundred and {ifty thousand acres (in
round numbers) are exposed to the tides, and at present nearly worth-
less for agricultural purposes. These marshes cover about one.
eighteenth of the whole arca of the State, or over five'per cent.  Com-
paved with the improved land in farms, it is as about one to eight.
Hence the interest attached to the subject of reclaiming these waste:
lands,

The depth of the, marshes is variable, being in some parts only a
few inches, while in others it may be ten, twenty, thirty or more fect
deep. The bottom has the same kind of uneveness with the present
upland surface, and like it is composed of sand, gravel, clay, or loam..
The soft material of the marsh i3 ensily penctrated by a sharpencsd
iron rod, a little foree being required in some cases, while in others
it sinks by its weight, 28 if the marsh were fluid. The bottom is told
at once by its solidity, and by the grating sound which the rod gives
when entering it.  In the survey of Cape May county, it wag fonnd
tlmi the marsh deepened very gradually outwards from the upland
nnd somewhat more rapidly fromn the beaches inwards, so that the
deepest part was towards the beach, In a series of soundings across
from the upland to Five-Mile Beach, the greatest depth found was
twenty-seven feet. The marsh between Beesley’s Point and the
Beach is in some places thirty feet deep. In sounding across the
marsh at ‘Tuckaloe, for the Raritan and Delaware Bay Railroad, the
greatest depth found was seventeen feet, near the month of Dennis
creek, at a stopping across_the mouth of a ditch the piles struck bot-
tom at twenty-nine feet below the surface. The marsh between
Jersey City and Bergen Hill is very deep, being in many places forty,
and in at least one place, fifty feet deep. Along the line of the
Jersey City Aqueduct from Bergen Hill to the EHackensack, the depths
at each hundred feet, are eight, .ninetaen, twenty-seven, thirty-four;
from thence they range between thirty-seven and forty.seven feet, the
last being on.the bank-of the river, On the line of the Newark and
New York Railroad the marsh between the Dassaic and Hackensack
rivers is very level on the bottom, fifteen feet deep. The marsh
above the line of the Morris and Hssex Railroad is much shallower,
the greater part being from five to cight feet deep. The salt mea
dows Dbetween Elizabeth and -Newark, and extending down to the
Lay, are of varinble depths, {from three to thirtcen or fourteen fect.
The wecadows along the Raritan, on the south side, between South
river and the canal, vary in depth from two or three to twenty-one
feet. On the north side the depth is limited between the above
figures, but the average depth is perhaps a little greater. These
soundings, incomplete a9 they are, show that the solid bottom of these
meadows is mnost of it below low-water mark,
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The attempts at reclaiming - these marshes, thus far, have been con-
fined to surronucing them with ditches and embankments, and then
placing sluices in the banks in such a way as to prevent the vising
tide-from entering the meadow and so ag to allow water inthe men-
dow and ditches mside to drain out {0 low water mark.

In most of the salt marshes in the State the fide watdr in the water
courses containg too little mud iu suspension to be uselul in filling the
marshes by depositing its sediment, and if they are inyproved for agri-
cuttural purposes it must he by allowing thon to settle untit they le-
come solid, which will, in most cases, Le only when they have gone .
considerably Lelow low water mark.  To accomplish this they must
he drained by pumping, orotherwise lifting the water above tide
level—a worl whicl has not been attempted in this country, but which
experience in foreign countries shows to be both praclicabicand profita-
ble. Holland, whichisabout twelve thousand square mites in area, has
between six thousand and cight thousand square miles of its surluce
Included within banks or dikes—and it is kept dry cnough for culti-
vation by raising all the water that gets on it from leakage of hanks,
gprings, or rains, by means of pumps, to the heiglt of five, len, fifteen,
and in some extreme eases twenty-bwo feet high,  The laud thes re-
claimed is among the most productive in the world,  “I'he eourse of
unprovement there, hegan just as it is heginuing here. At fivst the
marshes were protected by dikes and sluices, bat as they sank away
1t was found necessary to continue the work hy dvaining the water Lo
lower levels by pumps driven by wind-mills—and so allowing the
settling to gro on until the marshes had hecome sobid grawnd.  In ad-
dition to the marshes, they have drained in the sime way ninety
lakes—the last of which, Taarlem Lake, covered an area of forty-five
thousand acres, and was, on the average, over twelve leet deep. Lhis
immnense work required the raising of one thousand million tons of
water, which was done in »hont four years, at a cost ol $3,592 537, o
about $8CG-an acre. The firs: sales of Tand in it hronght $100 per acre,

-and it is expected that the whole amount of saleg will equal the ori-

ginal cost. The annual drainage hercafter.will require the raising of
fifty-four million tons of water,

On the north and northeast side of England there are immense
tracts of reclaimed lands, «The Great Bedford Level” extends
over an area of six hundied and cighty thousand acres of the hest

“land in England which has been converted by drainage from a dreary

waste info a froitful plain.  These lands are too low to Lo drained
Ly any system of ditches and sluices and resort i3 had to punps
driven formerly by wind-millg, but now mainly by steam. ‘I'le drain-
age is very effeetunlly done and the power required lo do it has heen
carefully calculated.  The anmual rain fall there i3 twenty-six inches
or allowing a little for evaporation, two inches a month, ‘I'his is
seven thousand two hundred and sixty cubie feet on an acre, and can,
bo raised ten feet high in two hours and ten minntes hy the power
of one horse, or a onc-horse power engine would drain three hundred
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and thirty-two acres. Coleman says that * two'steam engines, one
of sixty and the other of eighty-horse power are cffectusl to the
draining of forty thousand acres of what is called the Deeping
Fen. The upper part of these lands, which are thus drained, was
peat mexdow ; the lower part was salt marsh. Tlese lands are now
in the highest degree productive; producing fine crops of wheat, oats,
potatoes, and swedes, besides furnishing the very best of pasturage
and hey lands. There is found to be a difference in the qualities of
the grass; the lowest lands are fod with sheep; and the highest with
cattle. Barley is not cultivated on these lands; but besides the crops
above mentioned, mustard, woad and chicory, are extensively cultiva-
ted. TFour crops of wheat have been taken in succession from these
lands, without manure. As the lest crop was less than the former,
the land was then laid .down to grass. The rent of these lands is
38s. and 40s. ($8.55 and $9,00) per acre; but this must be considered
a$ a moderatce rent for lands so valuable. DBy meang of these sieam
cngines, the water is kept down to the desired level. It is not found
necessary to work them at all times, and the power is suflicient for
any extracrdinary emergency.

A tract of land of about gix thousand acrcg, in Nottinghamshire, or:
the northern boundary of this county, called The Carrs, hag been
drained in a similar way. - The general impression is that the sea
once flowed over this territory. 1lalf a century ago this morass was
first attempted to be brought into ‘cultivation. At that time it was
absolutely a bog, and no horse could be used in plowing it. Tho
fivst attempts at draining it were not successful, In 1828 a steam
cogine was erected, of forty horse power, at a cost of £6,000 ($30,000),
for lifting the water by & wheel. The engine iz placed upon the
main drain, about three quarters of a mile from the river Trent, into
which the drainage of these Carrs empties itsclf; but, unfortunately, -
when high tide flowed up that river, there was frequent interruption -
to the drainage, from the water in the river being higher than that in
the drain ; and it would have flowed in upon the Carrs had not flood
gates prevented it. By placing the engine at some distance from
the Trent, a reservoir was then formed in the main drain, within
that space flanked Dby high banks, and so by lifting the water into
this reservoir, to a higher level than the water of the Trent, it is
enabled to fall into that river at all times. ... ' ‘

¢ "T'he wheel for lifting the water revolves between two stone walls,
in a space of about twenty-seven inches wide, through which the
whole of the water is driven. The wheel itsell is formed of cast
metal sides, with wooden paddles between, placed ingeniously at a
certain angle, which enables the wheel to lift the water above its own
centre; thus a wheel of thirty-three feet diameter creates an artificial
draingge equal to more than its radius of sixteen and-a-half fect.
Tlood gates ure again placed immediately hefore the wheel, to pre-
vent the water coming back on the wheel ceasing to revolve. Abso-
lute command of the water i3 now effected, and a provision has been
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made, of inenlculable value to the occupier ol these cary, by inlro-
dueing, during the sunumer months, water from the adjoining viver

- Idle, as a supply for the stock. The total cost of two engines, for the

purpose of this drainage, has Leen little less than $60,000, and the

- amuwual expenditure of working the engines, and cleansing the drains,

ia from sixty-seven cents to ninety cents per acve.—Corringham’s
Report of Agriculture of Nottingham,”

Our salt marshes in New Jersey are as suseeptible of improvement-
and as productive when in cultivation as those of Iingland or Hol,
land.

Tor making computations upon the cost of drainage and the mmnount

of water that might have to be pumped, the rain fall at New Bruns-

wicl may be taken as a representative for the State: :
The mean annual fall of rain for the last ' :
twelve years has beene-----=--==cmvuvn 42 45.100 inches in depth,

Greatest fitll in one year-----acco-=x- eend® 67100 v W
Least falleecevmcaslnmmaa oot 33 85.100 ¢ o«
Mean monthly fall---emeevcrmcacanas eees 3ETIO0 v o ow
Greatest monthly fall--eveeeaaeaaaaannn 1152100« « @
Y] A 0 '

The mean annual fall of rain on the cagt coast of Lngland is 26
inches, whicl is muoch less than ours.  The atmosphere of Ingland is
mnuch damper than that of the United States, and the evaporation
from the surface of the carth much less, ' ‘

In consequence of the great prospective value of our marsiv and
swainp lands which are yet unimproved, the many. futile efforts which
have been made fo sec. »¢ the joint, action of the numerons ownery
who held them, together »rith the interest which the State has i
their improvement, inquiries have been made as to the mode of pro-
ceeding in such case in foreign countries. In Iingland all such mat-
ters are ‘in charge of the Inclosure Commissioners. A letler ad-
dressed to them brought in return a very full answer to the questions
asked, together with many documents and lawg in rclation to the
subject, together with blank forms of the proccodings had under
them. The following is a list of books and papers sent with the:
letfer.

Memorandum No. 1: Relating to appointment of Commissioners of

. Sewerage and their duties, in giving facilities for Agricnltural

drainage. '

- T'hrings Land Drainage, Act 1861: A duodecimo volume of 978
pages, containing ‘in additon to the Act of 186], the Acts of 1Temy
VIL%., William IV., and Vietoria, relating to the same subject.  Thig
law is very long, and carefully gmarded. It roquives that the fublest
notice of any jmprovement shall he published with the cslimated
cost, atd work’eannot be done wnder it if proprictors of one-lull’ the
acreage interested, ohject.

26 and 27 Vicloria, Cap. 8: (Irelund.)

3.
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Memorandum, No. 2, and Appendiz to the same : This relates to the-

aveat benefits of thorough drainage in agriculture, and together with

the following papers, gives the mode of borrowing money from the -

covernment for carrying on works of drainage:

Improvement of Land, Jfct 1864.

Form of Application under Act of 1864.

The Public Money Acts and Forms : As mentioned in Memorandum,

«Projet de Loi:" Tho Irench laws of 1864 and 1865, upon drain-
age.
The work of the survey during the year has not extended much into.
the mining districts of the State—the survey of those will be a large:

part of the work of next scason. 1t is interesting. to know that our-

rich deposits of mineral wealth are yiclding larger and larger returns.
every year. The amount of iron orc transported on the Morris Canal
during the past season was 217,561 tons. This is by no means the
whole amount mined in the State—a large amount being transported
on the Central and Warren Railroads—and some transported by
teams to the place of consumption. ' i
The agricultural interests of the State are steadily advancing. The
price and value of land is increasing every ycar, just as the advan-
tages of our admirable location, healthy climate, and generous soil
come to be better known. The lands, which in derision have been

called the Jersey barrens, and have been supposed to be capable of’

producing only serub oaks and yellow pines are really as productive
as any in-the State. I can point to a farm which lias heen cleared up

from the yellow pine stumps, which is now regularly yielding crops

of corn varying in different years from fifty to seventy bughels to the
acre, wheat from twenty to forty-five bushels an acre, and other crops.
in proportion. One near the average crop on thirteen acres was forty-
five bushels an acre, and this on land which a few years ago was.
worth only one or two dollars an acre. Twenty acres of land, which
four years ago was worth not more than three dollars an acre, sold

this year for five hundred dollars an acre, the whole improvement of

which is in the growth of the fruit trees and vines upon it, and in
opening it to good roads. These are not isolated instances; many
such can be shown.

" The land in Southern New Jersey was formerly held in large tracts,.
and the wood upon it was cut off regularly to supply fuel to glass
houses and iron furnaces. Scarcely any good roads were opened, and
the country was traversed only by the tracks of the teamsters. Such
tracks soon become washed, sandy, and forbidding in the extreme.
There is an abundance of the best of materials for road making, and
no Letter roads can be found in the country than some of those which
have ately been built in this part of the State. The new settlements
which have been started arc meeting with remarkable success. Ham-

monton, which a few years ago contained only a small number of

dwellings about a glass house, now las three or four thousand inhah-
itants. Vineland, which 1862 contained less than one hundred in-
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itants, has a population exceeding nine thonsand. Scttlements at

1 Great Iigg Harbor City, at Shamong, at Manchestor, at Brickshurg,

i are fairly under way, and at many other locations like enterprises arve

! projected.  To carry out the siceesstul cultivation of this soil requires

4 both skill and labor, but with these sueeess is certain, and the rewards
;‘i are ample. |
31 What we most need s to have eur advantages and vesonrees well |

known and properly appreciated, and this knowledge it is the ohject
- of the Geological Survey to further.
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