U. 4 Letter from My Samuel Dale to My Edward
Lhwyd, Keeper of the Afhmolean Repofitory in
Oxford, concerning Harwich Uiff, and the Fofit
Shells there,

Braintree, Feb. 1703/

SIR,
"“Hat I have been folong before I anfwer’'d your kind
Letters, 1 thall only offer one reafon in excufe,
which is my being defirous of making another Toxr to
Harwich, &c. before I wrote, thatl might accompany
this with fome Foffils, and make my obfervations more
perfeét: The account therefore you defire, take as fol-
lows.

Harwich CIiff is a fort of Promentory, which divides
Orwel Haven from tbe /B fuarinm contained between that
and Walton Nafe 5 it is {cituate on the Southern part of
the Town, about a quarter of a mile diftant or not fo
much, and contains many acres of Land. The height of
it from the Strand or Beach to the top, where its higheft
is 40 or 50 foot. JAt the bottom of this CIliff,
there isa Stratum of Clay about a foot thick, which is
fucceeded by another of Stone for a foot more; in this
Stratum of Stone are imbedded divers Shells (though but
thinly) as well of the Turbinate as Bivalve kind, and
alfo pieces of Wood and Sticks, as ycu may oblerve
by the Fragments thereof, which I’ have fent you.
Over this are divers Strata of blueifh Clay, of which
you have alfo aSample about the height of 20 foot or

more 5 this Clay hath Pyrites or Copperas Stones
fticking
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fricking in it, but no Shells that T could obfirve. Above
this are likewife divers Strate,which reach to within2bout
two foot of the Surface, fome of which are only of fine
Sand, other £nall Stones and Gravel mixt with fragments
of Shells, of which I likewife fent you a Spesimen,
and in others {mall Pebbles are mixts and it isin fome
of thefe lat mentioned Stratu, vhat the Foffil Shells are ini’
bedded, which lye promifcuou{ly together, I mean the
Bivalve or Turbizate 5 neither do the Strata's with the
Shells obferve any order in their lying, being fometimes
higher and fometimes lower in the Chiff 5 and fometimes
2 or 3 oneabove another with other Strata’s of Sand,Frag-
ments and Gravel between. Above all thefe is.a co-
vering of common Sandy Earth, which is about 2 toot
thick, in which, in fome places are Veins of a Species
of Oﬂ.eocolla, tho more tender than Offcocolla Officina-
rum, which is brought from Germany : This 1 have
adventured to call Offeocolla Anglicana, it doth incruft
about fmall Strings like the Fibres of the Roots of
Trees,it’s of divers magnitudes, and fends forth Branches
here and there, tbut is {fo tender, as not to be gotten
out of the Earth in any large pieces. Whether like
¢he German 1t appéars above the Earth, I never could dif-
COVEr.

Before this Cliff, the Shoar, as far as the ebbing of the
Sea would permit my obfervation, was rudely paved with
Stoues, divers of which are vein’d with that fort of Body,
which by Helmont and other later Naturalilts, is called
Ladws Paracelfi: Of thefe Stones the Inhabitants have a
tradition that they are form’d by the ‘Clay, which tambling
down from the Cliff, and being wathed by the flowing
of the Sea, are in a fhort time converted into Stoves
and the ingenious Mr Szas Tayler 1n his Manufeript Col-
letions of Harwich and Doverconrt, (a_Copy of which I
have) thus writes concerning it. The Wafhing of thefe
CUffs difeovers a blueifh Clay, which tumbling down upon the
Shoar, altho wafhed by the Sea at High-water, within a fhort
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time tirns into Stone: There they may be feen, fome that are
new fullen as foft as the (lay in the Cliff, and others that have
lain there longer crufled over and hard, but if opened or
brote. the Cld;'[iill Soft in the middle 5 others that have
lain longeft petrified to the wery keart, and with thefe
ike Walls of the Town are for the neoft part buile, and the
Streets generally are pitch'd. How far this is matter ot fa&k
I will not determive, my {tay at Harwich being always
too (hort for me to make obfervations {o critical as this
Phenomcenon doth deferve 5 and altho I muft at the fime
time own that many. of the Stones are wathed out from the
Stratum at the bottom of the Cliff, yet I have fometimes
been inclined to Mr Tuyler’s opinion, becaufe he lived
long upon the Spot, being Store-keeper of the Kings
Building yard for many years, and by his Collections, ¢c.
feems ro be a perfon of Probity and Learning : and alfo
becaufe divers of the faid Stones have .cracks or chopsin
them, as Clay and Earth will have by being expofed to
the Suns and thereis yet [ Au»o 1702.7] lying upon that
Shoar a Stene, in which a large pile ( perhaps of Oak )
fuch as was formerly made ufe of there to preferve the
Cliff from the injuries of the Sea, doth evidently appear
to be imbedded 5 which can owe its fituation to no other
Original, than by being preft into the fuperficies of the
Clay while foft, and petrifying with it, which being
fquare, takes off an objetion which fome might make
had it been round, of its being lodged there in the ge-
neral Deluge.

I am not infenfible that this manner. of Petrification is:
not only different from the common methods Nature
ufeth in that operation, but alfo thwarts the opinions.
of divers Learned and Ingenious men, and it was ftrenu-
oufly oppos'd by the Reverend Mr Jobz Mortor of Oxen.
don in Nerthamptonflive 5 when we, together with Mr
Fobr Lufftin, an Apothecary of Colchefter, were upon the
place 5 the fubftance of which difcourfe he wrote down,,

and afterwards at my requeft fent me, together with his
thoughts
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thoughts of Petrifications, which perhaps will not be un-
acceptable to you, and therefore 1 fhall tranfcribe it from
his Letter, dated Awugnft 4th, 1699. ——u 4t Harwich,
under the Cliff, upon the Sea-fhore, there is a Stratum of 4
Clayie-Stone, which is cover'd here and there with ragged
Stones of a clofer texture, which was formerly (1 conjecture )
another entire Stratum, but is broken thus by the Tearing of
the Wawes. The Clayie-Stone Stratum, Mr Dale ax»d
Mr Luffkin my Companions were of opinion bad been formers
ly a fofter fubfiance, but was daily petrified by the Sca Water.
Having argued a little about it, when turning to the Cliff, 1
found a Stratum there, of the very fame fort of Clayie-Stone
with that upon the Shores yet the Sea water very [eldom
comes up hither, unle[s by Storms and at Spring tydes. I
broke a little picce off, and (hew'd it to yon, andthen you
was convinc'd (1 think) it was a0t hardned or petrified by
the Sea water, but in its natural flate. And I have often,
1 affiere you, met with juft fuch fort of Stone in many of our
Stone-pits bere, in Inland Countries. * It appears to me, that
the Water [honld have vather foftned than bardned the Stone

oz the Shore, tho by wafbing away the loofer Clayie matter
and other Earthy fluff, that is fometimes left upon it at the
ebb, it might feers to be a [ort of Petrification, and o.cafion
this miftake.

As to Petrifattions: I've only obferved thefe three forts.
1ft, A Stony Incruftation upon Sticks and any thing that
Yyes in the way, in the Petrifying Springss the Earth in
thofe Waters is ufually interniixt with particles of Stone, that
trichle down into it with the Water,and are there detain'd, Of
this firft fort you have doubtlefs many inftances in Eflex,and
Ithink there is one at Harwich Cliff's tho this in my opinion
s not [o properly calld a Petrifattion. 2dly, The fecond
Jort is that which is perforns'd by the Permeation or Infinn-
ation of the finer forts of Stony Particles, as it is in the
cafe of fome of our Petrifying waters, (I believe) particularly
that “af Knaresborough fometimes 5 the Stony particles

Nnonuneran 2 bew-



(1572 )

borever of the Knaresborough Sprisg are wery fine. Ard
swany of the Follil-thells have wudergone the fame fate.
1dly, The third, which indeed is a Petrification, properly
[rcall'd, is often met with on the fides of Caves and Grotto's,
as ot Pooly-hole in the Peak, and in the Fiflures, and
Clelts of Mines and Quarries. Of this kind are the feveral
forts of Fluors, the Lap, Stillatitii, Stalagmit, &cc. that
we mect with iz the Fiflures, and Hiatoss of the Earth,
Thefe are continnally growing ( as they wnlgarly fay) that is,
are receiving an additional increafe of real and [olid Stone,ss
s obferved in wnany Caves in.the Peak, ¢ve. This 1 take
to be perform’'d in (uth a manner as the Incrultatons are,
viz. the particles of Stone are brought along with the Water
as their Vehicle, and are depofited at length upon tke fides of
the Cave or Fiflure, (this is matter of falF, that there is
always a watry Stream, aud ufwally Water a trickling down
upon the fides of thofe Caves: ) but here, the particles of stone
are extremely minute and fine,and do thereby naturally concrete
and jiyn together very clofe 5 whereas in onr Incruftations
ske particles of Steune being groffer, the Stone is rough, and
courfe, and friable. And this I leave to your Judgment if it
be 1ot a more reafonable Hypothefis, than that of Dr Plot
iz pag. 33 of his Hiftory of Oxfordfnire, ziz. That the
very body of the Water is turned into Stone asit drops
down from the Rocks. I kwow wet indeed of any other
Jorts of Petrification than thefe 1 have already” mention'd.
As to that Hypothefis of the Tranfimutation of « Stratum,
e. go of Chalk to Clay, of Coal'to common Stone, or the lile,
Lonft confefs 1 never met with any thing in Nature which
wonld countenance it, that is, fich a Tran{mutation iz the
Bowels of the Earth.  Nor is there any thingthing that proves
it, that ever 1 have mret with in any Natural Obfervations.
Only fome will gnefs and fancy fich a thing, but for making
it ont, { am firre 1 am no wiore able to doit, than to make
the Philofophers Stoue, whatever they are. Thus 1 have
freely given you my thoughts of thefe things
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A late Author ic of ovinion, that this Bed of Stones was
the Foundation of the ummy Cliff, where t/* (lr?" has beern
wafbed awayor cut: A=d that z‘bey are the Pro{ution of a
Vitrioline inice in coijiuifion with the Loaws s as t’le com-
mon Copperds Stoves are by the {ame. ]u'ce in a Gravel,
and that tie latter were OP}V to be ]‘omm w}\erc the ({7
was gravelly, and not where the Loam is. How far thele
Stones are the effelt of a Vitrioline Juice, 1 wﬂl not deter-
min, but this I can affirm, that [ have now by me fome of
the Pyrzte: or common Copperas Stones, which I did pick
out of the (layie Stratum of this CIff, in which thev may
be frequently met with, asmentiond in its defcription.
Nor do I remember at any time to have obferved thefe
Stones to be invefled with either Gypfune or Trichitis, as the
fame Author affirms, but with the aforefaid Lidus Para-
celff, and fome other forts of Lap. Stalagritz frequently.

How thofe Shells or Marine Bodies came to be here
pofited, is a Subject, which hath imployed the Heads and
Pens of divers learned and ingenious men, and your {elf
being ingaged in the controveriy, 1{hall not prerend to
fay any thing thereof, left I fhould be thum,jht like Phor
mio to treat of the Art of War before Hannibal, only crave
leaye to make f{ome remarks on the pofitive aﬂcmon of
the aforefaid Author, cancerning the imbedding of thefe
.Foﬂil Shells in this Cliff, and the alteration of the Channel,
viz. That this Bed of Sbellf which covers the Cliff, was cars
ried thitter at the making of the Harbour or clearing of it.

 For the Harbour or Channel there is artificial and of o old
date, the Current having béen formerly on the other *fide of
Languard Fort, which then flood in Eflex. Againt the firft
part of which, altho many re«fons might be given to
prove the contrary, I fhall only trounble you wn‘u the
fol‘owmg, and as our Author begs the Queltinng, [How elfe
conld the Shells lyea top of this Clitf 2 So ! foail ailo ask
him, why the fame Strata of band. and @ ragrients of
Shells, withthe fame Foffilsimbedded, arero v found at
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Waltor Nej: on the other ide of the Afuarinm, which
is 50r 6 miles broad truom Harwich, aslikewiie at Bawd-
fey CIiff in Suffulk, which is 8 or 9 miles diftant, and in
other Cliffs on that Shore, where I have met with them.
A fecond Queftion may here be askt. How it comes to
pafs that none of thofe Buicina Feteroftropka, (whereof
fuch plenty of their Exnvie are in all the Cliffs herea-
bouts) are not now to be found in this Channel, nor the
adjacent Seas? (where I have divers times beena fith-
ing) for I cannot think the clearing this Harbour could
have deftroyed all that {pecies of Shell-Fifh, whereof
there was then fuch plenty; and therefore fome other
Original mmuft be allow'd therm, than what this Author
has aflign'd.  Nor can I allow the Harbour here to be Ar-
tificialy becaufe fo great a work as thisis, viz. the making
a Channel 2 miles wide, as it 35 in this place, would not
have been without {ome Record thereof in Hiftory, and
befides, the Earth, &c. which muft arife by this work,
muft confequently have made a much greater Hill
than the Clff ever wass and another doubt will from
hence arife, why the Workmen fhould bring all the
Farth, ¢&c. to this fide the Chanoel, and not lay {ome
thercof on the other, as it’s plain they did not.
The ground on which Landguard Fort {tands, as far as
Walton Colenefs, which is about 3 miles, is only a Sandy
Level or Beach, which I believe hath in time fubfided
there, as may be obierved at the mouths of other great
Rivers. And as to the Argument which cur Author
brings’of Landgirard Fort being accounted to ftand in
Effex, to confirm his Hypothefis ot the change of this
Channel, it will be of no force with any one which
doth but obferve, thot not only parts of Parifhes, but
likewife of Counties, are often divided from thofe Pa-
rithes and Counties to which they belong, and included
in others, of which I could give you many inltances, e. g.
a part-of Kent is on the Effex (ide the Thames 3 and in

Oxford-
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Oxfordhire the Pasithes of Shilton doth belong to Berk-
thire, Dayle.ford vo Varwickfhive , Compton 1o Gloucefler-
fhrre, and Strattorn Audley Yo Buckinghawfbire, altho all
included in the other: And there is a Farm which doth
betong to this Parith of Braintree, that is feparated from
it at lealt 2 miles, and many others might be given, but
let thefe {uffice. And to me a probable reafon of this
Forts being accounted in Effex, is, the Sands here fub-
fiding, made at firft, I fuppole, an Infile, which being
neareft to Effex wasaccounted of that County 5 or 2dly,
the Ifland fo made belonging to none but the Crown, it
was at the pleafure of the Kings Offcers to call it of which
County they pleafed. Nor was it the Gentlemarn in Canb-
den’s ignorance (whatever this. Author faith) that made
him mention thefe Stones for Petrifaitions made by the Sea,
for Mr Tayler in his aforefaid Colletions did not omit the
tradition the Inhabitants of this Town bave about the
aiteration of the Mouth of this Haven, which-T will tran-
feribe in his own words.  If's generally believed that Stoure
did formerly in a ftraighter current (than mow it doth) dif~
¢harge it felf into the Sea about Hoalley-bay, wunder the
High-land of W alton-Colnefs ard I'elix-Stow in the County
of Suffolk, betwixt whom and Landguard Fort are {as they
are reputed) certain remains of the old Channel, which the
neighbouring Inhabitants flill call Fleets, retaining at this
day the tradition of the courfe of the Water, and the en-
trance into this Haven to bave herctofore been by and throngh
thess.

And Tam of opinion that this Tradition ts matter of
fa&t, having before hinted to you what mutations the
Mouths of great Rivers daily undergo by the lodgment
of Sands, &¢. which may be affign'd asa better reafon
for this aiteration than that of our Author, 2z e, thatit
was Artificial 3 and the yearly wafhing of the Chff on
the Harwich fide, doth likewife add toits probability 5.
it being a conftant obfervation, that where the Sea gain-
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eth on one f{ide it lofeth on the other.  And that thic
level was fo made 1 am confirm’'d by the modern re.
~moval of the Fort, moretowards thé point, more Sinds,
1 conjeture, being added after the old Fort wes buile
This alteration is taken notice of by the aforefaid Ay 72y-
ler inthefe words.  Awd altho feveral now living pretend 1o
the remembrance of the building it 5 {Landguard Fort yet
we find there was an ancicnter g‘ort thereabouts, and called by
the [ame name [ Avno 1553. ) which was not far diftant
frem this wodern onc, alittle Novth of it, where are yet to be
Jeentwo Faces and Flankers of « Baltion, the refi of it being
eaten away bythe Sea, but in its place bath left upon the Skoar
almgrow of Sand Banks. )

The Spring mentioned by the Ingenious Mr Ednund
Gibfor in bis Englifh Editian of Cambden, from the afore-
faid Manufcript of Mr Silas Tayler, is a very {mallincon-
fiderable thing 5 nor could T obferve that it did petrifie
or incruftate either pieces of Wood or Sticks, but I have
a piece, which I broke off fromalarge Pile upon that
Shoar, which was petrified fo far as it was droven into
the Earth, and the Sea Water cames and do fufpect there
yet remains fome othersof the fame. And of this fort1
believe, is that large piece fent from hence, which Mr
Tapler mentions to bereferved in the Repofitory of the Royal
Society.

I have already taken notice, that the Foffil Skells are
imbedded in aloofe Stratun: of Sand, Gravel, &-c. which
may ferve to demonftrate that their Matrix is not a (lay
ked upon the top of the Clifi 5 as likewife for another Ar-
gument to evince that they could not be there fcattered
by Crows, Gulls, and other Sea Fowls, as well as that fome
of them are likewife bedded in Stone at the bottow of
the Cliff ; and altho fome few of them may be met
with uron the top of the Clhiff, yect it's only where the
Earth has been broken by digging of Ditches, ¢re.

And
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And now I think it time to ciofe this Letter, left }
fhould quite tire your patience with its lenath 5 and
fhall only add a Cataloguc of the Feofils by me found at
this Ciiff 5 after I have fubfcribed my &l

Sir,
Your obliged humble Servant.
S. Dale.

1. Buccinum foffile heteroftrophum roftratum levem
maximum Litteri referens.

2. Buccinum foflile roftratum maximum Lifteri referens.

3. Buccinum foffile minus ventricofum mucrone obtufo.

4. Buccinum foflile tenue minus’ ponderofum, ftriatum
& undatum

5. Buccinum foffile tenue confragofum,

6. Buccinum foffile {trijs prominulis marginalibus in-
fignitum.

7. Buccine-turben foffile reticulatum minus.

8, Buccino-turben foffile Sulcatum.

g. Buccino-turben foffile roftratum.

10. Buccino-turben maximum roftratum foffile Spiris
intls Strijs elatis infignitis.

11. Cochlea foflilis maxima umbilicata quinque Spira-
rum.
12. ‘Cochlea feffilis umbilicata mucrone obtufo.

13. Merita parva foflilis.

14. Turbo fotlilis Spiris duabus Strijs eminentibus in-
fignitis.

15. Pecten minor foffilis unica aurita,

16. Auricuiaria maxima.

17. PeGunculus foffilis fere circinatus Strijs tenuibus,
walvis per gingiymon connexis,

Qoococcococ 12. Peltun-
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18, Pebunculiz foflilis crafius roftro acuto Striis ma-

jonibus. o 3 '
19, Pedtunculus foffilis falkijs tranfverfis uncautibus

notatis.

ao. Pectunculus vulgaris foflilis.

a1. PeGunculus foflilis Stiij» majoribus & elatioribus .

22. Pe&unculus maximus fotiilis Liftericnum maximum
referens. o

23. Pectunculites maximus Strijs latis.

24. Concha parva toffilis fafcijs traniverfis infignis.

25. Concha longa foffilis fafciata.

26 Conchites-lvis maxima.

27. Conchites parva fafciata.

28. Trigonella minor five vulgatior Anglica Lithoph.

Brit. 816.

IL An Inftrument, for feeing the Sun, Moon,
or Stars, pafs the Meridian of any Place. Hfe-
ful for fetting Watches in all parts of the World with
the greatef? exalinefs, to corret Sun-Dyals; to
affift in the difcovery of the Longitudes of Places,
&c. By the Reverend My William Derham,

E RS

A Mong all the ways contrived for finding the Meri-
/[ \. dian of any Place, the moft commodious I could
ever meet with, or think of for common Ufe, isan In-
ftrument of Sir Chriffopher Wren's, or two of Mr Gray’s,
or one publifhed in the Appendix of a little Book, called
The Artificial Clockmatker.

Sir



