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according to its defcription, and tendirig to produce the fame effe&t, which it is reported
to have formerly done.

15th. That during the whole interval fince Freeftone’s Sluice was firft conftructed in the
year 1749, to the prefent time, the operation of the fluice has conftantly been (when in
order) nearly the fame, viz. that of clearing and keeping in the fame good condition
nearly all that part of the harbour and channel that lies between the mouth of the fluice,
and the upper or fouth end of the Pool.

14th. That during a period of years fince the year 1749, the Pool has been filling up,
or growing fhallower, infomuch, that at low water, at the time of my view, there was

not above fix feet water.

1 5th, It further appears from evidence, that, for a long period of years preceding all the
imbankments herein mentioned, the outfall or mouth of the channel of the harbour has

lain very confiderably more to the weftward than at prefent, and that it has from time to.

time changed more to the eaft.

16th, That formerly, that is, within the compafs of 20 years, the direction of the chan-

nel out to fea was N. W. and that- at that time the flow of the tide being in the direction:
of the channel, during all the time of tide of flood, it was very ealy with a proper wind

to bring veflels from the fea through this channel into the pool and harbour.

17th. But that fince the channel has come more to the eaft, and the diretion gradually
veered about, {o as to have come now toaN. E. or N. E. by N. diretion, as it was at the
time of my view, it isa fac, that whenever the tide has rifen above the furface of the
Broad Sands, the tide ftill keeping its former dire&tion from N. W. to S. E. drives
the veflels acrofs the channel upon the eaftern bank or fand, and therefore without a

ftrong leading wind veffels cannot enter without danger, and in faé& fince thefe changes

have taken place, many thips have been loft, notwithftanding -the fkill of the pilots, to
the no fmall difadvantage of and difparagement to the port.

18th. That the diftance from the quay to the outfall of the channel is at prefent betwixt
three and four miles, and that the channel both now lies and ever has lain; through large
broad open fands, from the northward or out end of the pool to its outfall into the fea,

which fand being perfeétly clean, and free from all particles that might create tenacity,,

when dried by the fun is capable of being blown by the wind, and moved by the com-

“mon agitation of the fea, and very confiderable changes are wrought by the aétion. of the:
fea in great ftorms and tempefts ; and that this is the defcription of the fands in general:

that lic many miles ¢xtended on this coalt.

1gth. That

|

19th. That the breadth of this fand, or diftance from the pool to low water mark, has
confiderably increafed within the memory of man.

soth. That the channel from the Shelf without the north part of the pool to the fea
has now as much, and about the fame draught of water or flow of tide at high water, as it
has been known to have in man’s memory.

21ft. That the port of Wells is of great confequence not only from its fituation with
refpe& to the furrounding country, but alfo-frem the traffick fettled in the place, and
therefore that nothing ought to be done that can be of real detriment thereto.

I have thrown together the above leading falls not énly for my own eale in com-
pofition, by avoiding more tedious defcriptions, but that from this general view of the
ftate of facts, I may be the more readily followed in my reafonings thereupon,

From the above there naturally arife the following queftions.:.

1ft. What is the natural caufe of the decay of the harbour of Wells 2

2d. Whether the imbankment in queftion made in the year 1758 have materially con-
tributed thereto ?

3d. Whether the removal of that imbankment will contribute to a material amend-
ment thereof ?

Queftion the firft.—What is the natural caufe of the decay of the harbour of Wells
from what it has been in former times ?

o

To have a clear and comprehenfive view of the caufe of decay, it will be neceflary to
fhew the natural caufes by which the port of Wells has been formed.

We are all apprifed that notwithftanding the annual downfalls of rain and [now upon the

‘land; which run into the fea in every part of the habitable globe, the quantity of water

contained in the fea is never the greater ; and this may realonably be expefted when we

‘confider that the exhalations which form thofe rains and fnows, are chiefly raifed from the.

fea by the power of the fun and winds.

The floods and torrents that make their way from the furface of the land, in confe-
quence of therains and fnows, take along with them great quantities of clayey, earthy, and
fandy matter (intermixed with many other Kinds of matter, which it is needlefs here to

' enumerate)




[ a2 ]

enumerate) down into the channels of the rivers, and are by the violence of the torrents
carried to the fea, and there in appearance difperfed.—Thefe kinds of matter, not
being capable of being raifed again, and returned back to the land, as the water is, it
neceflarily follows that the quantity of fandy and earthy matter that is depofited in the
fea, is in acontinual though apparently very flow {tate of increafe, and by the conftant
flux of the tides, and the agitation of the winds, thofe materials fo depofited are capable
of being removed from the parts adjacent to their entry into the fea, not only. to:the
neighbouring, but even to very diftant parts ; and though the remarkable quantity of fandy
{oil in the county of Norfolk may in part account for the valt quantities of fands upon
the coaft thereof, extending as it were in one continued chain from the coaft of Lincoln-
thire, very much infefting the great bay between the two counties called the wwa/b, and
{till extending coaftways far beyond the port of Wells, even to- Cromer, as I have been
informed, yet it is by no means neceflary to fuppofe that they have a//, or in the
greateft meafure, proceeded from the land of the two counties, to the coafts of which
they now lie contiguous’; they may as well have proceeded from parts far more diftant,
and that brought hither by the inceflant adtion of the winds and tides, they find a place
better adapted to their reception and repofe than thole from whence they came; and
indeed it may alfo be as well fuppofed that they may in part have come from thofe coafts
which by the particular fet of the wind and tides have been wq/ling for ages paft, as to
fuppofe that they all proceed from the high lands of any place or kingdom whatfoever.

Tt is however of no confequence to our argument to point out whence they came; itis
fufficient that they have come, and that being here depofited, and finding it a place where
they are lefs liable to be carried away than they were to be brought hither, the quantity
tpon the whole muft increafe, and fince there appears no power of nature by which they
can be returned to the high grounds, or coafts from whence they were brought, it muft
follow that they muft continue to increafe, till fome contrary power of Nature fhall take
place that we are not acquainted with, or the place of their reception become entirely
filled. :

It follows then that the attachment of fandy and earthy matter to this coaft isin &
progre/five flate of increafe, Which it is as much out of any human power to prevent, as
it is to prevent the fandy and earthy matter from being wafhed down from the high
grounds into the fea.

We need not therefore extend our views further to be enabled to fee clearly,  that
in fome former age, that is, in fome ftate of the progreflion of this work of Nature, there
was a time, when nothing ‘more than a'naked fand lay againft the bare coaft of the

elevated
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elevated ground upon which the town of Wells now ftands, which we may fuppofe
Gmilar to that which now lies between Wells Miels or Marram Hills and the low water
at fea, which being upon one regular decline, the tide water can flow and reflow over the
furface without channel or creek ; and in this {tate, as there would be no harbour, there
would not on that account be need of a town : but let the breadth cf the fand gradually
increafe to double, and then the declivity would become too fmall for the tidal water left
by the flood to make its retreat fo as to keep pace in its return with the ebb at fea ; and
therefore a body of water being thus left behind, and having a fenfible declivity towards
the fea, would naturally make its way into the loweft flades, and there cut a gully, which
(if not formed gradually as may be fuppofed) would {oon be enlarged by the influx and
efflux of the tide ; and thereby a fcour would be produced through this paflage enough
o keep it open, in a degree fufficient to let the water in and out, till it became fo quiet
as in a manner to ceafe the operation of fcouring ; but the breadth of the fands gradually
increafing, a greater body and furface of water will want a paffage, and the power of
fcouring will increafe with it ; the gully will therefore by the fame flow degrees enlarge to
a creek, or fleet as it is here called, and leffer ones will be formed to conduét the water
more readily into the larger.

The natural progrefs attending this operation is, that the parts of the fand furtheft diftant,
from low water, being lefs liable to agitation from winds and tidesy the fand intermixed
with the finer particles of earthy and clayey matter brought in by the tides, are the moft
readily and quietly lodged there; and particularly the earthy and clayey particles will
find a refting place, which binding the fand together, the whole will continue to rife,
till at a certain height, and in confequence of a certain length of time of abfence of the
falt water each tide, and expofure to the fun and air, the furface becomes fitted for vege-
tation, and by degrees will grow a certain fpecies of grafs, and become a falt marth ;
the grafs again entangling and locking up the earthy matter, will caufe it to continue to
rife, and in an increafed ratio, as the water upon the plain grafs furfaces becomes more
fhallow, and in confequence moxe ftill, and free from the agitation of external difturbing
caules.

During this period, as the marfhes have increafed in height, they have alfo increafed
in breadth, and in confequence a greater body of water will be left upon them ; the
gullies and creeks therefore, as they multiplied in number with the increafe of breadth,
the larger ones would increafe in fize and depth, and if all were ultimately colleted into
Onf:’ as has been the cafe with the channel of Wells Harbour, the fcour would be. {uf-
ficient to maintain a channel through which veflels might be brought from the fea, and

thus
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¢hus an ufeful Harbour would be formed, which would increafe in depth and utility by
the continuance of the forming powers, but yet, only to a certain degree.

I have faid that, as the marthes increafed in breadth and height, more water wanting a
paffage to the fea would be left upon them ; and this, fo far as regards breadth, is felf-
evident 3 but as the increafe of height diminithes the depth of water upon them at high
water, that the quantity left behind upon the whole will be greater, needs fome explana-
tion. In refpect to this, it is obvious to every one who views the fubjeét, that while the
depth of water upon the marfhes is confiderable, the water makes its way to fea by fettling
gradually, and pafles off in the neareft dire€tion over the marfh furfaces, without having
any need for the gullies and creeks as drains; it is therefore perhaps only the laft half
foot that may need the gullies ; which, however, being limited to fome certain thicknefs
(be it half a foot more or lefs), and this thicknefs much lefs than the depth at high water,
the quantity fo left will be in proportion to the quantity of furface; and the number of
gullies, being alfo in proportion to furface, the aggregate of the whole and the fcour
thereof in the laft channel will alfo be proportionably increafed ; it is likewife remarked,
that in fac, the fcour is not very material till the water upon the marfhes has ebbed near
their furface, that is, until it is juft retreating into the gullies, when the principal {cour
begins.

Under thefe circumftances, the fcour would increafe and confequently the goodnefs of
the harbour of Wells would naturally improve, while the neap tides covered the furface
of the marfhes ; but as the fame progreflion would in time caufe the furface of the falt
marfhes to rife above the ordinary neap tides, the fcour would then begin to diminifh,
becaufe, being not only deprived of the efflux of the water from the grafs furfaces into the
gullies a number of times in a fortnight, the {cour of thele gullies becoming immediately
lefs, they would themlelves begin to choak up, and contain lefs following water ; and
therefore, in both refpeds, the fcour being diminifhed in each particular gully,” the fcour
of the whole muft diminith. -

It is moft probable that this harbour, from the flow progrefs of the changes above fpe-
cified, may have continued in a very flourifhing ftate for a long term of years, reaching
backward beyond all record ; though it is likely that for a part of that time it may have
been in reality in a ftate of decay, and which we will now fhew will naturally refult from
the fame progreflion of caufes that carried it to its maturity ; fo that after having clearly
feen from what natural caufes the Harbour has been produced out of the fea without a
frefh water river to give it birth, we fhall then fec the natural caufes to which its decay
muft be attributed, '

: From

o™l

From what has been laid down, it will appear moft manifeft that the rifing or elevation
of the furface of the falt marfhes, by a frefh acceffion of fea mud which they will acquire
more or lefs every time they are overflown, will not ftop at the neap #ides, but will gradually
rife higher and higher towards the high water of fpring tides ; and if after that they were
only to be overflown in the great Iprings or raging tides, yet as every one of thefe tides
will depofit fomething, they will ultimately be fhut up at the height of the extreme high
water, though no imbankment whatever was to take place ; and this will alfo happen in
fucceflion to the gullies, crecks, &c.

For as the furface of thefe marfhes rifes higher and higher from the neap towards the
fpring tide mark, they will be lefs and lefs often overflown, and the gullies made by the
reflux of the tidal water from their furface will become lefs and lefs capacious, and in
confequence of a want of reflow, the creeks will fuffer the fame fate, and laftly, the fects
and main channel : But as the tide water flowing in through the channel, fleets, creeks,
and gullies, to the feveral extremities of its branches muft flow back the fame way, it is
the extremities that will be firlt landed up, becaufe every part betwixt fuch extremity and
the fea will have water beyond it to flow over or throught it, and thereby producing fome
degree of a fcour, will keep open a paffage either greater or lefs, while any water can
get beyond it; and hence we muft expe, that the parts of the channel moft diftant
from the fea will be thofe that in a ftate of nature will fooneit lofe their depth and
capacity, till progreflively, from the extremities towards the fea, the gullies, creeks, fleets,
and main channel will become folid land : and fo far it appears from teftimony, that long
before the imbankation in the year 1758, nature had got on fo far in its progrefs in the
decay of Wells Harbour, that it was much complained of ; and the upper part between
the quay and the pool was got fo bad, that the goods were in general lightered up to
the quay, and that for remedy thereof, Freeftone’s Sluice was built in the year 1749,
which produced a good effect in clearing that part of the Harbour. As then it plainly ap-
pears from the preceding difcourfe, that the progreflion of nature has no tendency to
cure the evils complained of, but ftill to increafe them, they are in confequence incapable

of any remedy, except what can be applied by the ingenuity and labour of man.

er now come to the 2d queftion, whether the imbankment made in 1758 has materially
contributed to the decay of thie harbour of Wells ?

l""rm:n.what has preceded it has been clearly fhewn, that as the keeping open and
maintaining the channel entirely depends upon the reflow of the tide water, or back water
as it is (':alled, whatever cuts off and diminifhes this, muft be a detriment to the fcour
and conlequently to the maintenance of the channel ; I therefore do not hefitate in fayihé

that
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that all the imbankments both ealt and weft of the town of Wells, the water received
upon the furfaces of which, and into their gulliesand creeks, ufed to make its way back to
the fea by the channel of Wells Harbour, muft have co-operated with the progreflion of
nature, and thereby tended to bring on more {peedily a general want of depth, which, as
it has been already remarked, will be firft perceived at thofe parts of the tidal flow the
moft remote from the fea ; nay, we may go fo far as to fay, that if a bucket of water
were taken up in the upper part of Wells Harbour, and not fuffered to reflow, it might
prevent the difplacing of fome particle of matter that had been lodged therein by fome
preceding tide. In this fentiment I fuppofe every able engineer and fkilful perfon that
has viewed the premiles will join as a gemeral opinion, but though very true as a general
fentiment, yet the whole merit of the queftion depends upon the quantum, the how much
damage could refult from thofe artificial means ; and as in this itappears that the opinion
of different men have widely differed, I will proceed to ftate my own with all the precifion
and clearnefs I am able.

Now, if the breadth of the fands continue upon the increale, we muft conclude that the
reflux of the tidal water from the whole furface covered continues, upon the whole, if not
greater, as great as formerly, and therefore will maintain as good a channel to fea at the
outfall at low water ; nor does it appear from any teftimony that, from the fcalp to the
outfall of the channel into the fea, there is a lefs depth at high water than formerly
exifted ; the complaints and appearance of a diminution of depth of the harbour are from
the lower or north end of the Pool upwards towards the town. It appears therefcjre, that
the upper part of the channel that lies contiguous to the main land is /ending up, and
that in fa& the harbour is moving towards the fea.

It does not appear from teftimony that the fillingup of the Pool, or its growing
fhallower, fo that fhips cannot now lay afloat or fwing round in tiers as they ufed to do at
low water, has been a matter very much complained of till after the imbankment of 1758 ;
but this does not difprove that the fundamental caufe thercof may have exifted long before
the ill effeéts have become fenfible to feamen, and thofe ufing the harbour'; and indeed
it clearly appearsto me, that the filling up of the Pool fooner or later, is only a link in the
general chain of caufes that muft have operated fo as to produce this effect, whether any
imbankment had been made or not.

To fee this clearly we have nothing to do but to advert to the fituation of the Pool, for
it begins juft below or about where the #7¢/2 Fleet falls into the main channel. 'This Fleet
received the drainage and back waters from the Ho/kham marthes, which appear to have been
anciently of much greater extent than at prefent, and confequently the back water or

reflow
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reflow muft have been very confiderable from this great extent of furface, as well as that
which ftill lies unembanked, and which being joined by the great reflow of back water from
the Eaft Fleet, the Little Fleet, and the Haven Creek, with all their extenfive dependencies,
muft have formed a great and rapid {cour of back water, efpecially when it is adverted to,
that it is confined within a narrow compafs between the Holkham and the Wells Marram
Hills or Miels ; we muft therefore expect no lefs than a very deep channel in this extent,
well deferving the name of The Psol. And that this confinement of the whole water both
of flood and ebb, between the hills juft mentioned, gave an additional {couring power to
the tidal water, appears further from this, that the Pool never appeared to be of further
extent northwards till this opening between the hills being cleared, the tidal water
having an opportunity of - efcaping on tide of ebb over the broad fands lying without
thofe points, its force became diffipated, and the greatand fudden fcour ceafed, that caufed
this deep water even in that age when the whole {cour was in its greateft degree of {trength
and perfeCtion, and the depth and goodnefs of the harbour confequent upon it. But’
whenever (as bas been fhewn) the fcour beyond it became diminithed by the rifing of
the marfhes above the high water of zeap tides, the depth of the pool would begin to
diminifh, for the fcours would then be unable tofcoop out the fands from fo great a depth
as before, that would be continually brought in by the N. W. winds at Holkham Gap,
from the broad fands lying to the north thereof, and then by the Weft Fleet carried down

into the Pool.

Nor is the Holkham Gap the only fource from whence the fands brought down by

the Weft Fleet might be collefted ; for I look upon it that the infide, that is the fouth fide,

of the Holkham Miel Hills, is continually melted down by winds and rains into the
great area or bay drained by the Weit Fleet, while thofe hills are continually fupplied with
frefh fand blown up by the force of the N.and N. W. winds upon and over them,
from the broad fands that are yearly extending more and more from thence to the north-
wards into the fea ; the higheft parts of which broad fands being frequently left at neap
tides long enough to be dried by the fun, are by the wind capable of being blown up in
great quantities, {o'as to raife and continue thofe hills far above the high water of any
tides whatever, though compofed of nothing more than a blown fand from the fea, fome-
what ‘united by the bent grafs that grows up through the fame, of which there are very
many examples in various parts of the kingdom.

In that age when the fcour at the pool was in its full perfetion, it is probable that it
was very much deeper than it has ever been reported by any teftimony or record now
extant, and fo long as it continued deep enough for the purpofes of thipping, there would
be no caufe for complaint ; and till it became too fhallow for fhips to {fwing at low water,

E2 its
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1ts diminution of depth would be little regarded. There is therefore no doubt but that
the Pool was growing fhallower long before the imbankment of Holkham marfhes, as a
confiderable length of time mult have elapfed between the period when Holkham imbanked
marfhes were juft rifing above the high water of neap tides, and their acquiring the height
at which they were imbanked ; and which height T judge was not materially different from
the prefent. '

When the ground of Holkham marfhes was become high enough for embankment, the
natural fcour arifing therefrom was diminithed from what it had been, and though they
had not been imbanked, would have been ftill much lefs at this day. Yet fo great a fur-
face as 560 acres, the drainage of which plainly appears by the map to have made its way
out to fea by the Weft Fieet, being cut off all at once in the year 1719, and 108 acres more
in the year 1721, the whole of this together amounting to 668 acres, may reafonably be
prefumed to have had fome fenfible operation in accelerating the effe&s that nature in her
progrefiion would afterwards have brought on, though no artificial imbankment had been
made ; butit by no means follows, that the effects of thofe imbankments muft be immediately
perceived at the Pool. This by flow and imperceptible degrees muft be fuppofed going on
as before, and by lefs flow but yet imperceptible degrees might be going on after ; yet
this mult be attended to, that in proportion as the fcour of the weft fleet was diminifhed
by the lofs of the imbanked marfhes, the power of the fame fcour would be di-
minithed to carry down the fand continually into the pool, as it before ufed to do,
fo that till the great bay that ftill continues to be drained by the weft fleet, as it were
gorged with fand from Holkham Gap and Holkham Miels, it would not be brought
down in fo great quantities each tide as before the Holkham imbankment ; and therefore
as it appears that the whole progrefs of this bufinefs is very flow, it muft be expeed to
have been a feries of years between the caufe from the Holkham imbankment and the
effecl becoming more perceivable in the fanding up of the pool ; and in cafe this neceflary
period of years extended from the year 1720 to the year 1758, thatis near 4o years, at
which time the laft imbankment was made, then thofe would become cefemporancous events,
and it would be no wonder that the united effe@s of the Holkham imbankment, and that of
the Church marfhes in the year 1719 ; and alfo of the Weft marfhes of Wells in the year
1720, making in the whole 572 acres, together with the additional lofs of fcour from the
furface of the falt marfhes which yet remain unimbanked to the amount of between 15

" and 16 hundred acres, the drainage of all which have their outfall through the Pool ; I

fay it would be no wonder if under thefe circumftances the united effeéts tending to land
up the pool thould be charged to the account cf the imbankment made in the year 1758,
if it were poflible to fuppofe that the imbankment made that year of 6.4 acres could have

a fenfible effeé, for the objett of this imbankment amounted to no more than ;% part of
the
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the whole quantity concerned in producing it ; when it remains problematical, whether the
effet of the 572 acres taken in before, which is near nine times as much, would alone
have been fenfible, if the effeéts thereof had not been mixed with what might have arifen
from nature’s fimple progreflion, in cafe its operation had been no ways difturbed by
that of art. ' ‘

I find myfelf therefore forced by fair induétion to infer, that though ftrictly fpeaking the
effect of every thing that has an effe€t muft be fomerbing, yet that the imbankment of the
flade marfhes in the year 1758, could not in any fenfible degree capable of meafure or

eftimation contribute to the landing up of the pool.

The effet thereof upon the outward part of the channel muft be ftill more remote ; for
it does not appear from any principles of art, oblervation, or praftice, that when a back
water, even affifted by a frefh water river ever fo large, makes its way through broad
moveable fands, it has any tendency in itfelf to make its way out to fea in this dire&ion
more than in that. The natural tendency of water is to make its way in whatever
direction it finds the greate/? declivity ; and if that happen to be in the fhorteft direétion,
it has no natural tendency to gain a longer courfe, as that would leflen the declivity = If
therefore water is found going in a courfe that is not the fhorteft, we may conclude (and
on examining we always find) that this longer courfe is owing to the intervention of fome
object fo placed, that the water can have in that particular part a more fpeedy defcent in a
direction different from that which would form the fhorteft line of the whole defcent ; and
from caufes of this kind a ftream may have a courfe in every poflible degree meandering
that we frequently obferve in nature, .

Ii: therefore the courfe of the out-fall channel to fea at Iow water was in a north-weft di-
reﬂlf)n through the broad fands, as it feems very well attefted to have been in former timess:
and if at thofe times the courfe of the channel correfponded with the general fet of the tide;
upon t-:he coalt, fo that veffels going in or out through the out-fall channel were not driven out
?f their proper courfe by a fet of the tide crofs the channel, as is faid to be the cafe at prefent;
it may be imputed to fome of thofe lucky caufes that operated in favour of thofe times, as
no ﬂ'reng.th of back water alone could have a natural tendency to produce this effect :: And
-;fl' ;1;112 T:ldengl operation of contrary caufes, as fuppofe winds and tides, cither confidered
W b;- o a; :.t }:ng:i in co.lrefpondence withthe re-gular progreffion of naturealready delcribed,
- ui?; 4 t; Ift_'ectlon of the out chan.nel into a fituation lefs favourable to navigation
e 0 1 ; hcyrm{?rly, at the fafne time that it has.produced a thorter courfe for it to.
tha’t 1 it would have if returned to its former direGtion 3 Lam therefore clearly of opinion,

110 increafe of back water, even if aided by a frefh water river, if artificially brought

down




