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down this channel, would ever caufe it to return to its former north wefltern direétion,
fo as to difembogue itfelf, at a place confiderably more weft than the prefent outfall.

I do not however mean to fay that it cannot return, but that if it does, it muft be in virtue
of caufes operating in a contrary way to thofe which have brought the mouth of the channel
from the weftward towards the eaft, and not in virtue of any change that can be expetted
to be wrought fimply by an increafe of back water; for that would be to make a more
rapid ftream have a tendency to go 2 longer journey to fea in preference to a fhorter.

It is alledged indeed, that, from a general increafe of the breadth of fands upon the
coaft, it is now further from the north end of the pool to fea than it ufed formerly to
be, but this muft be underftood of the ftraight line from the faid point to low water,
without regard to the direction of the channel. For though the prefent channel fhould
be as long from the pool to the fea, or longer than formerly; yet from the general increafe
of the breadih of the fands, were the channel to go much further weftward than at prefent,
it would have a longer courfe to fea at low water.

What may have been the particular caufes that have brought the mouth of the
channel more to the eaft than formerly, does not appear material to the prefent queftion;
but to give fatisfaction as far as am able, I will hazard the following conjeSture: It is an
obfervation univerfally agreed upon, that the N. W. winds make the higheft tides in the
whole German Ocean; the N. W. winds, then, accompanied by bigher tides will produce
more agitation, and confequently carry the fands from the N. W. eaftward, in a greater de-
gree than that in which equal windsfrom the fouth-eaft accompanied by lefler tides will bring
them back ; zand according to the local direction of the coaft here, they direéily tend to accu-
mulate them upon the fhore toward the N. E. If this is a true folution, as I apprehended it
tobe, there feems not the leaft likelihood that the direftion of the channel fhould ever be per-
manently removed to the welt, butrather that it fhould be carried further to the eaftward than
it now is; and what gives ftrength to the above conjefture is, an obfervation I had the oppor-
tunity of making upon my view, viz. that the outfall channel of the harbour of Blakeney (a
few miles eaftward of Wells, and fituated in a fimilar manner, in regard to the courfe of its
outfall channel through the broad fands) has fhifted alfo more to the eaftward than it was,
by above half a mile in the laft feven years, as appeared from the marksI was thewn for its
entry at that period, compared with its prefent place ; notwith{tanding that Blakeney
Channel has two large freth water rivulets that make their way together through this
channel to its no fmall advantage towards keeping it open. The place alfo of the outfall
at low water of the eaft difcharge from the falt water crecks called Wareham Deeps, I
swas fhewn to have removed its place further eaftward, than it was at Michaelmas laft, by
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“wp to that degree, that the thipping,
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feverzitl hundred yards, and that chiefly within the compafs of the preced.ing three weeks to
my view, during which very ftrong north wefterly winds had prevailed. Wareham Deeps
lic betwixt Blakeney Outfall Channel, and that of Wells.

There is one thing more refpeting the outfall channel of Wells Harbour that it
may be proper to touch upon, and that is, the bar that is defcribed in Beiderman’s
map to lie acrofs the mouth of the channel fo as to be prejudicial to the entry of veffels ;
but after what has been faid, be the impediment arifing from hence greater or lefs i;
cannot be imputed to the imbankment of marfhes ; but to the fport of winds and feas’ at
the place, which will further appear from this circumftance ; that when I was examining
this place at dead low water of a fpring tide, viz. the 15th of March laft, I did not
obferve there was any appearance of a bar, the courlfe of the channel being right

out to fea, at N. E. by N. by the compafs, yet in another feafon it may probably
return,

Hence, from the above premifes, I muft entirely acquit the whole of the imbankments
L

from having been in any de i i
gree contributory to the difagreeable effefts ari
change of the outfall channel of Wells Harbour, : TR

What 1 have further to fay, will come moft naturally under the third and lalt

queftion propofed.

Queltion the 3d, Whether the removal of the i |
2 2 imbankment of e
contribute to any material amendment of Wells Harbour ? Raies eds hoarihes, il

“-hIitc ;p[;?r:s ‘3]]1‘331'?’. fro‘rin what has preceded, that the progreflional operation of nature
iginally formed the harbour of Wells and brought i i ,
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occafioned it to grow more and more into a ftate of deca b e

and d i
convert into firm ground, fit for arable purpofes, and thofe of paﬂurage the
5
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c::l):l (i)"p(t))t where ﬂnp.s ha..ve rode at anchor ; and that this being the progrefiion of nature
t be countervailed in any degree, but by the induftry, art, and hand of man

y 5 and will finally clofe it up,

1
It is a fa& wel i ]
well eftablithed by evidence, that, previous to the erefion of Freeftone’s

. as far down as the pool, had got landed
which chiefly laid in the pool, were 6bliged to
brought and carried to and from the town by
Freeftone’s Sluice (which as far as appears was
to counteralt the operations of nature by art) this

ude

Sluice in 1749, the upper parts of the harbour,

i]iavc a great part of their ladings
hghters. That upon the ere@ion of
the very firlt attempt in this harbour
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rude and fimple piece of art fucceeded fo far as in a very great meafure if not effectually
to relieve the diftrefs that they then laboured under ; viz. that of the quays being in great
meafure inacceffible to thipping ; a conftruion fo rude, that though bearing the name of a
Jluice, it would feem as if it had been one of the firft attempts to obtain relief by art, before
fluices had been invented ; and hence we may infer, that if this did fo much, what might
have been effeted by a real fluice, built upon a proper and regular conftruétion. This
fluice however was attended with a beneficial effett fo long as it lafted ; and when it went
to decay, the part of the harbour affetted by it reverted to its former ftate.

In the year 1765 they again fet about to relieve themfelves, not by building a fluice
upon a better plan, but by ere&ing a new one upon the fame plan, upon frefh ground,
with better, and as they expected more durable materials: And this {luice reproduced
afrefh the effed of the former, which has indeed continued to this day. Butin the year
1777 it was difcovered to be defedlive and liable to fail on account of the timber wherewith
it was built being eaten with a fea worm, unknown in thele parts before, that had attacked
it.  On this occafion Mr. Wooler, an ingenious engineer, very competent to the bufinefs,
was called in, who very judicioufly advifed, not only to build a new fluice upon a
new foundation, and of more durable materials, but of a different conftruétion, fo as to
give a better effe& to the iffuing waters, as the beft means for preventing the harbour
going to decay. This falutary advice however appears to have been rejefted by the
commiffioners of the harbour, on account of the expenfe ; in lieu thereof, they adopted
another expedient, which, as they thought, was liable to be attended with lefs expenfe,
and quite as effe@tual. Having obferved, on popular grounds, that many things had gone
wrong with the harbour fince the laft imbankment in 1758, they fuppofed that they were
the effe@s of that meafure ; and inferred that by removing the caufe, the effeéts would ceafe,
and every thing come right again, It fhall therefore now be my bufinefs fairly and fully
10 examine what foundation there was, or may be, for fuch a fuppofition.

As the commiffioners of the harbour I prefume did not pretend to profeflional {kill in
civilengineering, they could be no otherways blameable for misjudging in a matter dependent
on that art, than that had they fully examined the queftion upon the like popular grounds,

. which are alike intelligible to all men, they would have feen there was no juft foundation
for their expe@ations. For in the year 1749 the waters of the Slade Marthes had not
been interrupted in their operation, and yet this harbour was become choaked, and had
got into fo bad a ftate, as to call aloud for immediate relief; what reafon then had they
to expe& it in the year 1778, when, according to the natural progreflion, every thing had
got worle? :

In

i
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In 1758 Freeftone’s Sluice had gone to decay, and the harbour was fpeedily reverting to
the ftate in which it had been before the year 1749. Now had the operation of the Slade
Marfh waters been obferved to have been of any material confequence, the iinbankation
of 1758 would have been oppofed and objected to at the time, which yet does ot appear;
and had any bad effes appeared to have arifen from the imbankation in the year 1768,
that is ten years after the imbankment, and three years after the rebuilding of the fluice,
when an application to Parliament was neceffary to get frefh powers to defray the expenfes
incurred by that ereétion, &c:, it would have been natural to endeavour to get fome equi-
valent for thedamage, or at leaft, as fluice-building muft then appear to be the beft expe-
dient, to have got powers over the grounds in the unimbanked marfhes to enable them to
ere& fuch proper additional works, as might from time to time be neceflary ; and which
might have been expeéted upon ealy terms, and without depending on leave being always
given in cafe any damage to the harbour had been felt or apprehended from the imbank-
ment, becaufe the more amicable terms fubfifted at that time between Sir John Turner and
the commiffioners, the lefs he could have oppofed or denied fo reafonable a requeft. But
yet nothing of this appears, or indeed any other, till after the year 1777, when Mr. Wooler
had reported that a proper fluice was “ of the utmoft importance towards keeping the
% channel of the barbour open, and clear of the fands that are conftantly brought in by
¢ the tides;”’ and that fuch a work would probably coft the fum of £2,000. Thefel
fay are popular arguments, which as every one can equally fee the force of them, ought
to have induced the commiffioners to feek relief, by purfuing means of reducing
Mr. Wooler’s advice to execution, rather than deliver the Slade Marfhes once more to the
empire of the fait waters : but as a profeffional man, I conceive it will be expected from
me to give a direé proof of the efficacy of this idea ; of this I fhall therefore endeavour .
to acquit myfelf in the cleareft manner poflible.

Refpedting that part of the laft imbanked marfhes that lies weft of the ancient imbank-
ments, comprehending 16 acres, it is evidently of no more account than any other 16 acres
that lie immediately upon the haven creck, and whofe waters immediately ebb within the
tide, without paffing through the fluice ; that is, they would have no other effeét in fcouring
than as making a part of 1779 acres, the water from which makes its way to fea by the
Pool ; but with refpett to the forty-feven acres that lie eaftward of the ancient imbank-

ment, and are called the Slade, or Slade Marthes, they appear to me to have a different
import.

The reafon why the waters paffing the fluice have a greater effe&t in {couring than thofe
which return to fea without pafling the fluice, is, becaufe by the contraéted opening of the
paffage of the fluice, the waters that lic in the creeks behind it are detained from ebbing fo
quicklyas they otherwife would have done; that is, their numerous mouths when always open,
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reduced the level of the water contained therein, to nearly the fame level as that of the
water in the main channel of the harbour, being ftopped by dams made acrofs and
united by- crofs: paffages. into one, and the mouth of this being contradled by the work
called the fluice; a body of water is held back in thefe creeks, as refervoirs, which not
being able to &fcape fo falt as the tide ebbs in the main channel, it follows, that a body
of water by thci'e means is vended upon, and after the half ebb, which difcharging itfelf
into the harbour’s creek, forms a fcour when the depth is fo much leflened as to operate
with power in grinding the bottom, which otherwife would have been fo languid as not
to have ftirred a grain of fand or mud, in which cafe its effect would-be little or nothing.
This attificial fcour thus procured, in fome degree imitates the effet of a frefh water
river, which in thefe fituations is very greatly beneficial, not from any virtue there is in
freth water preferable to falt in thefe cafes (if any thing rather lefs on account of its lefs
fpecific weight), but from its having a fall from the land, and proceeding therefrom con-
tinually it not only {trengthens the ebb, but running to fea at low water when the fall
being greateft, and the fandy bottom expofed to its action, it continues to work at a time
when it can operate to the beft advantage ; and when the ordinary current of a river is
affifted by extraordinary land floods and frefhes from downfalls of rain and fnow, and
this operating at low water, when, as juft remarked, the fall is the greateft, in fuch cafes
it is capable of producing extraordinary effects, and of keeping a harbour continually
open with a channel of a given magnitude, though loaded with fands in any poffible
degree : for a frefh water river has this peculiar advantage, that at the fame time that it
ftrengthens the fcouring power of the ebb, it operates moft forcibly at low water, when
there is the leaft to obftru& its operation; it oppofes the tide of flood from the fea, and
thereby preveﬂts its bringing fo much fand and filt into the harbour as otherwife it
would.

The defe&t therefore of this fluice of Wells is, that though it retains the waters fo as
to be behind the general ebb, and thereby ftrengthens the latter part of it confiderably ;
yet being at low water all fpent, when the greateflt good might otherwife be obtained, it
lofes that good effe&t which would be had from a freth water river, or from a proper
fluice ; that is, one that will retain the water wholly till a proper time of tide, and then
being let go in one colleted body, is capable in a fhort fpace of time of producing . mar-
vellous effe@s; and yet I thould not expeét fuch a fluice either to clear the Pool to the
depth it had fifty years fince, or to carry the outfall channel to the Northweft.

By fluices of this kind, which are the only expedients art has found that is comparable
to a river, the greateft part of the fea ports in Flanders and Holland are kept open, and
under
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under circumftances more unfavourable than the port of Wells, many of which are built
not only with great expenfe, as to the ufeful part, but with much magnificence, as relying
upon the durable utility of their conftru&tion. Thofe of the Wells traders who have
occafion to vifit the port of Oftend, fo much reforted to at the prefent time, will fee
a remarkable example thereof in the grand Sluice of Oftend re-erefted in the year 1753.

_ The Slade then confifting of 47 acres (or fomewhat lefs, on account of the high grounds
inclofed therewith), it appears to me might derive fome occafional advantage in refpect of
fcouring, from the very circumftance of their fituation lying behind the ancient imbank-
ment; infomuch that what is alledged by fome of the witnefles may. at fome particular
time or times be true; videlicet, that when the tide was Ipent at the town, it came down
from the Slade.

It feems well attefted, and from the nature of the thing (as it appeared on my view)
muft be the cafe, that the furface of the Slade never ufed to be overflowed, butin extreme
{pring tides, here called rages, and thé condition of it in growing rufhes and other vegeta-
bles peculiar to fenny frefh waters before its imbankment, fhews this to be the general cafe ;
and this would naturally and neceffarily arife from the very contrated channel and opening
left between the N. E. bank of the ancient imbankment and the high land fo narrow, that
it does not appear, except in fuch cales, that there would be a fufficiency of time at high
water for the whole furface of the Slade, confidered as a pond, to fill any thing near
the utmoft height of the fea; but yet whatever water was at fuch times brought
upon it, would, upon the fame principles as the fluice, be left behind, and retained by the
fame narrow paffages, fo as to require poffibly the whole of the fucceeding low water
entirely to vend it; but then it will follow, that by how much it was the longer in vend-
ing, it would come down the more leifurely, and toward the latter part of it the more drib-
bling; in proportion as its channel to let it out grew more contracted by the furface of the
water being lower therein : fo that although it might at thofe times come. down in good
quantity in the firft quarter’s ebb, where meeting the remains of the waters from the 16
acres of Slade Marfh, and other waters from the unimbanked marfhes, that ftill fall into the
haven creck without paffing the fluice, and might make a fenfible increafe of the current;
yet as this muft greatly fall off after the top waters were gone, and give but little aid in
the latter part of the ebb, when it was moft wanted, muft equally appear plain and clear.
But yet whatever good effect might be alcribed to the water from the Slade, or in reality it
might have, when it could operate in the manner I have pointed out, yet as it appears
from equal teftimony that thofe rages happen but feldom (four or five times in a year),
they could be of no material benefit, becaule their power of {couring and grinding the
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bottom, inafmuch as the fea is inceffantly bringing in a fx:efh acceﬂ'u;)n :‘)f far;;lc,l f(i‘l:,;]:?::
mud. muft be in proportion to their frequency, fo that if it were t'o e fuppo e
’ ¢ to me reafonable to admit), that the effect of the Slade waters was 'W. e
Lt appfia ven equal with that of the fluice, yet the fluice, if we put the neap tides
g t ccnl erating 365 good tides in a year, and thofe but five, the benefit
- accoun; t: 1 : an effe fo fmall, that, when mixed with many others, could
i b'e a; -7 d th;ugh in the eye of reafon every thing that operates at all muft
e s a{1t clearly appears to me that the effect to be expetted cither by t}.le
ha"e_?m ois Yf:;iln thofe marfhes in the manner they were before the imbankments in
{hum:g upl(zlr oxﬁ)curég no fuch beneficial effec upon the harbour as to prevent the 11e:
e fing and continuing the fluice, or even to be of any meafurable o efti-
i {“PPOI_I:, vagluc . and that this explanation of the fmall utility to be derived or
mabl;eiegi':zfnoihe Sia.d,e marfh waters, is in reality the true one, is proved by the fa&;
:;;i:dy ftated ; viz. that before the year 1749 they had proved totally m?iﬁifz?: ::;1 -
Iwavs proved fo ever fince when the fluice was out of order. I mu ' :

31:;12 inpthe fentiment of Mr. Mylne, that whoever would find a cfaufe hforlth‘::1 -dltgranm;
Y -channel, for the filling up of the Pool, for the landing up o
to}feth;a:;::;f.e :i::ge?:l to: creek: and in general the dtacaying ftate of the l;a_l:?ou!;h Z:
Wells, muft ’feek fome caufc far more extenfive th‘an.the imbankment ?f t?e Sl?hi?l ‘Tn?a; )
in the year 175%, and the remedy from humar} induftry and. art in on':; h;i"been’
powérfui'and better adapted than any of the fluices there applied appears to have.

2 . SMEATON.
London, et J
4th May 1782/ . ! : : ; =
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© I fay in the manner they were before the year 1758, th.at is, v?hcn there wa;dn}c: bani;e:ﬁ:gt ,ﬁbmcio[:::tf: 1f1; S
partial breach was made in the bank, the waters iffuing tl‘qrough this breach wEo?{ aVC’a. & .care Rl
fluice, till worn by the entering and iffuing waters too wide to produce the effeft, asw
ftone’s Sluice was worn 100 wide, it ceafed to do ita duty.
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REFERENCES to the Plan of Wells Harbour.

Plate 1., Fig. 2.

As. Ru P

1 Holkham Marfh, imbanked about the year 1719, by the late Lord} 560 o o

Leicefter, including creeks -
2 WellsWeft Marfh, imbanked 1719, by Sir Charles Turner, includ-}

: 108 2 12
ing creeks -
——— 668 2 12
3 Weft Salt Marfth - - S e
4 Lodge Marth = - - - 260 2tae
5 < North, or Out Salt Marth - - - 18R b
- Channels and creeks - T- - - 146 1 12
1,719 0 32
6 Eaft, or Church Marfh, exclufive of the ancient creeks - Ie06 3 2
Creeks in ditto - - : - - 4 0 o
_ e 11873 'y
7 Warham Slade, exclufive of the ancient channel and creeks - 50 1 36
_ The channel and creeks in ditto. - - - 7 032

66 2 28

Acres 2,565 o 34

—_—
s e —————

A(A The prefent entrance into-the harbour.
B The courfe of the Old Chanael by the Scolph.

C C The weft fide of the antient entrance into the harbeur.
D Frifton’s Jurties.

EE The arrows thewing the fet of tide over the fands on this coaft, for the laft three hours of
, flood and the firft three hours of ebb, '
 F The place of the fecond buoy at the turn by Broom’s wreck.

G The prefent navigable channel at the Scolph, fince the.im
H The prefent Pool.

I The Quay.’

K The bank made by Sir John Turner in 1758.
S “The 'place to' which'the water ufed t
MN' The places where the waters from
P B/ The line from which it is fuppofe

bankment made by Sir John Turnes.

o flow befc}re the imbankment made at K.

the weft marfhes empty themfelves into the main channel
d the waterhas drained towards Wells Harbour.
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ABERDEEN HARBOUR.

The REPORT of Joun SMEATON, Engineer, upon  the Harbour of 'the
' City of Aberdeen.

(See a Plan, Fig. 1. Plate 2.)

HE principal complaint attending this harbour is the difficulty of entry, occafioned by

a barr a little without the harbour’s mouth, and a- fhifting bed of fand, gravél, and
fhingle on the north fide of the entry, which, by the aftion of the feas, when the wind
is in the rorth eafterly quarter, drives into the main channel, choaking it up in different
degrees, according to the violence of the fea, the ftate of the tides, and of the land
fpeats, floods, or frefhes in the river Dee, which here falls into the fea.

When I was, there, which was in the month of Auguft 1769, the entry was then faid to
be in a good ftate; and on founding it upon the 7th of that month, which was the 6th
day. after the new moon, (and confequently the tides in a mean ftate between fpring

-and neap), I found full four feet of water upon the bar at low water, and at high water

the fame day full fourteen feet ; but it is faid that the ordinary fpring tides make but much
about the fame depth upon the bar at high water, and that at low water the barr is left
with only the run of the river over it. ‘The neap tides it is -faid ufuallj make ten feet
water upon the bar, but this is to be undetftood (I fuppofe) at fuch times as the entry
isin a good ftate. On founding at low water, I found the body of the bar to be
compofed of loofe ftones of different ‘fizes, and the whole intermixed and compatted
together with gravel, over which was a layer of fand from fix inches a,foot in
thicknefs, which after great land frefhes is faid to be quite fwept away, and . the ftones
and gmvél left bare, .which is its belt ftate. . The bar is bu_t.éf {hort ez{tent, and beth within
and without we quickly get. more water by three feet. Without the. -bar the ' water
gradually deepens and. forms a very good road for fhips to. ride at low water,land ‘is
naturally ﬁrote&éd from all winds except the north eafterly and eafterly, which blow right
into the harbour’s mouth, fo that were there a little more depth of water over the bar,
and this certain, this harbour would be capable of affording very good protetion to
merchant fhips trading into thele feas.

"Tlie

Plan of the HARBOUR of ABERDEEN as it was in 1769.
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