
XII. fJhe State of the Tides ir Orkney; by 
Mr Murdoch Mackenzie. 

Read May 25.\T0 Accolllzts of vlle lux and Reflux 
1749. 1 of the Sca were fatisfaAory, till 
Sir I.J4ar ewtonss pelretratillg Genius deduced 
their true Caufe from the Laws of Grastitation 
His Principles carricd fucll Convidion along with 
them, and gave ftlch an- eafy Solution of fom-e of the 
moPr rernatkable hinofnena, thae Mankind Xeemed 

- to imagine a thorough Knowvled$e of the Tilcs migEw 
be obtaaned from all attentive Conlideration of tlle 
Prtnciples he had efrabli(hed, without the Trouble 
of further Obfervations; but, as he, and all Philo 
fophers fince hIs Time, have confiderXd only, or pritl- 
cipally, the Influence of the Moon in elcstating or 
deprefllng the Tides; their feveral DireEtions, Velo- 
cities, and c)ther A6edvions, refulting from tlle 111- 
fluence of Land} Shoals, and Brinds, renzain fiill as 
inexplicableX and as little krlown as ever. 

As a diAind Knowledge ofthefe Tllint,s is not only 
conduciste to the Adstallccnzentof Science, but nvotlid 
greatly contribute to a collstellient and fafc lSt;lszi",* 
gation, it lmay llOt be unacceptable to commTlnicat: 

fiucll Relllarks on the Tidcs about the Orkney Iilands, 
as came uluder nzy C)lfersation, xmhilc I BrSS en8- 

ployed in furveying and navigat, tllat and otllcr ad- 
jacent Places; lloping it may incite others to explorc 
the various Mcxtions ot that Element, on xvluictl luclu 
a confiderable Part of tlle World arc daily cmploated) 
in a more extentive and accurate mallner tluan has 
yee bcen done. 
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Trorn fo1z1e ObServaions on tlac Tidcs ln Or47*8.tMfs 

I inclirie to thilzK thc Wateor beOins to life <+s.d fa1t 
itoncr acat- the Shore than at a Difiance fitotn xt 

5Atlacn Spwin^,-Tide is at its CrcatcS Altitllde} oT 

Dcpteillolz} thz \Vatcl conrinll+2s iS a quic'cllt St.ie 
near half an Hour: Neap-Tidcs cor^tlriue fo abouL rs 
Hour alld a laalf 

The Motioll of tttle Water, lzoth itl ArceneX Dee 

fcvl.t, alld ProrlefllonX is accelexated from the fill 
to tlae four-ll HourX comInonly; fiolm the fourth tO 

tlle 1ati Hour ies Velocity dilllinl{hes. Tllis, tzowever, 
adm.ts of fone Variation from the Illuilacc of 
\01 inds 

The greate{l Spritlg-Tides,- and leaft Neap-Tidesfi 
are commonlt oll tbe third or tollrth Day, attr t;we 
Syzygies and Quadrattlres; but ill tlais alfo thz \\tlnds 
llave a conSlderable Itlfluencc; WeIR and Sollth we& 
Winds nlaking the great>flc Floodss and 1ea- ebbs; 
North and Slorth cafi \VindsX oll the contrarfr? making 
the grcateflc Ebbs and leall Floods in C2rkxew, and oa 
the Nortll CoaA of SrotA^nd. '1zzt1 Fsood-Tldc is 
raifed higl cr thall ordinar.- by \07itld) the fubfvqubnt 
Ebb is llOt rO IQM aS it wrould havv ordkrwiic bKen. 
\\-then a hagll Flood is raiSca by thc Mool3, t11¢ iuc 
cetd nr Ebb is propolrtiollally los^* 

Ordinary SFlrinr Tidts lile 8 Fcet pcrpend cll!ar} 
ordtllary Ntc.p Tidcs 3^ ; extraor.Aillary hill Sl?in>- 
Tt¢dcs ritc I+ Fcct; <>X laordilea;s lo\vX onl\- 5 ; CXtlha- 
ordinary hi;h Ncap T d>s 1lfc al)ostc 6 Fc<t; extra- 
ordinal+s f1uazl N.eap l idcs l}vat 't5O\'2 2. tO%Z-xX AtCr 

N7cap TideX at a nlcatl, I jude is abotlt 3 F<ct above 
Lox nvatir Spiin -Tlde,andhiOt-vatkl Miprilz Ti->'e 
about 3 fect above High ̂ rat¢r Wcap+Li<:le: wrCt the 
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Rife and FaT1 stary fe mllchX that-it would reqvoilw < 
longer Courfe of ObSerxtations than I 11ase lwad Op- 
portullity of rtlakin> to detKrminc 5V-llat is moR fre- 
querst ill tl.liS Cage. 

-\l/ lacn a Strealn of Tide is ilnterrupLed lDy t^.nd, 
OL ltocks or is confined.xvitllill a Cllallelv or lollg 
Arn of the Sea ;,tonving unifornzly narroxver, tile 
WatcX xrrill riCe higher tllele tllall in lleighbouting 
Places, wllese it is not lSo aff-cded. If the-Chane1, 
or Arm of thc Sea, has 1^cs eral \07lndingsn or Reacllcs, 
as they are called in the Iha>Sess the fuperior Ele- 
vation nv ill not be fo con fidcrable. 

The foilowing Obrelvations of the Rifillg and 
Talling of tlle NAlater nvere lllade in the Day-timc3 
in tlle Bay of Kirkwall) anao I 748. 

Ssgs 8. M7ind Af\T, a Breese. 
Lalv Quarter 4tla Day. 
Moon's Apo3ce diAant 2-4t. 
WIooll's Declillation 2 7° N. 
Moon bearill;, at firPc W. by N. 

Fect Inch0 
f IJ? Hear . . o 

d . . . o 2 

Tlle uratcr r°r: 4 3tdh ° 92^ 

sth , . . o SA 
v6th arld to tile End ° f2 

In a11 X S 

SlWgXS 



[ 152 ] 
AgguJ? X 5> Wind E N E. fulall Breeze. 
Nexv Moon 3d Day. 
lSloonss aPparent Diftance 6s°. 
A4oon's Declination 7° S. 
lilcJon bearing S S E. 

Feet Incb. 
. O I I 

O +^ 

I 4 

8 
I s 

v 0 10 

Inall S 9 
__ 

DPL calm. 

Feet IncAa 
. . o 6 
v . I o 

, . I 8 
. . I O 

. . o 8 
. . o 7 

Ill all S 9 

lt firR, afterwards 

The Nllater fell 

*,*U, 23, MZind W. almc 
Flrlt Quarter, 3d Day. 
Moon's Ptrigee diPrant 13°. 
Moon's Declination 25° S. 
Moon bearing E by N. 

{Ifl Hour 
2d 

rhe W-ater rofc 3d 
r 4th . 

5th 
t6th 

geze a Sag. :9 Wind S b W. ]3 
calm. 

Full Moon 3d lDJy. 
Moon's Peri;,ee Dift. 680. 

're 

Moon's 

f If Hour 
1 2d 
J 3d 
\ 4th 
l sth . 
t6th . 
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lWIoon's Declination 6° '. 
291oon lJcarinC, N St \v. 

Feet Inch. 
(IJi Hour . . I O 
12i . . . O IO 

Tlle \0rater fell 3dh I 2 

15th D . . 2 I0 
6th . . . I C) 

Z_ _ 

In all 8 S 

A>g. 27, N\Tind W S N0r. a fmall Brceze, the Day 
of Full Moon, Moon's Perigee Diftance 360, Decl 
4 S. bearlnO Nt N W. the \ATater fell ilu aal 8 Feet 
4 Inches perpendicular. 

Ag. 3o, ca!m, Ath Day after Fllll Moon, Perige 
Diftancc 80 °, Decl. I 3° N. Moon bearing N 6 W 
the *R'ater rofe 8 Feet 3 Inches. 

Sept. 3, \\7ind S\V. a fma'l Breeze, firft Day o 
the laft Quarter, Apogee Dift. yo°. Decl. 27° N. 
SIoon bearina \07. the \07ater rofe 6 Fect X Incll. 

Sepr. 6, \RTind E. a Imall EBreeze, 4th Day of the 
laft Quarter, Apogce Dift. ISQ Decl 2Ia N. Moo 
bearin:, \\T. the \Vater rote 3 Fect g Itlches. 

ge,st. IS} \\7ind S. a naoderate Brecze, yFh Day 
aftcl Ntesv NIoon, Perigce D;fr. 80O. Dccl. 24° S. 
.^VIooll bcarinD S by E. the \NTater tell S Fcet g Inclles . 

To afccrtain all tlle Varieties in the rilinr and fall- 
in:, ot tlle \\ratcr, tlle ObSerszatiolls ourht to 11aze 
beell continued snuch longcr, the N-ight-Tidcs as 
M ell as Day-Tides obferved; alto the exad;t Timcs o£ 

U the 
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tlle Beginning and Ending of each, fhe Strengt'n of 
the Wind a}ld Ma7eigt.: o; the Armofphere loy a Psa- 
rometer. 

The foregoinD ,NrticlOs reiafe to tlle Rifing and Fal- 
ling of the \tTatt; tlte follo5ring to tllc X arrous Mo- 
tions of the Stream alld their ConlvqucncWs. 

On the Coatt of Ortsey, arld A-ir Ine of Sketland, 
the Body of the Flood cornes frono tlle N=olt^A-wefr; 
on the Eaft and \\T2ft Coafts of Leis, olle of 
the MTeftern I{les of ScorlandS it comes frorll the 
South. 

A Lea^,ueortwooffthe Coafr theStrengthofthe 
Streanz is fcarce fenfible, except when it is confined 
by Land, or near Rocks or Shoals. 

\NJhen the Tide begins to riSe or fall on the Sllore, 
about that fame time the Stream near the Shere 
begins to turn or reverfe its DircEtioll, a fenY Irregu- 
laritiez excepted. 

The Stream of Tide chant,es its DireAion fooncr 
near Land than at a Didance from it; infomuch tllat, 
in a Place tuto or three Mi!cs fronz Land, the Turll- 
ing of the Tide is tNYO Hours or naore, later than 
on tlle ad jacent Shore: At interlulediate Diliances 
the Streams turns at intermediate tiCaCS Hence a 
Vellel may fitld a favourable Tide near Land, xvllile 
it xrould be againk her a Alile or two frolll it; and 
t ze contrary. 

During the Continuance of Elood, the Stream sa- 
ries itS DireEtion graduallv from the Ead toward the 
South, and the Stream of Ebb from the Mtell to- 
wards the North: That is, if the Streanz7 nvhell it 

%>ecomes fi£ fenfitblc, tuns Eall, at the lattex End of 
tllc 
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the Tide it will run Southa if the Proximity of lFand 
or Shoals does not hinder this Change of I)treEtion. 

Thcr rreateA Velocity of Spring Tidc in Orkaey} irl 
the Chanels wherc it runs quickeft, is about g Milcs 
an Hour: The grcatcR V2lQCity of Neap-Tide is about 
one third or follrth of Sprina-Tide The Tidcs are 
moLt rapid common}y bttween the third and fbllrth 
Hourv Spring-Tides acquire a confidcrab'e lE)erree of 
Strength in lefs than one Hour after their quiclEent 
^ s . ss . ,_*. * ^ P * 

btate beglns; A eap- 1 1C CS are larc ly lenllz c an tWQ 
HQurs afier. 

In fimilar Streights or Chanels} Iying in thc fame 
Diredion) and fupplied from the fame Part of the 
OceanX the Velocity of the Streams svilt be in tho 
direEt Rato of the Breadth of the ltllerss and tlle 
Inverfe of the Ourlers 

If a Sound, or Streight: b(tween two Inands} or 
Continents, livs in the DlreEtion of the main Body 
of tbe Tide, the Velocity of the Stream in that 
Strcight will be grearcr (all other things alilre) than 
in any other adjacent one, not Iyinb in that famc 
DireEtioxl. 

If an Ifland lies diredly in the Tidc-N^ray, the 
Stream will divide or Eplit, before it reaches the 
I{land, into tsro Branctles, one of wshich w^;11 rua 
t<:3ward one Side ol End ofthe Inand7 and thC other 
toward thz other End of it; a1ld, in paillngbyX will 
be refleEted a little from the Land. Hence a VefEcIn 
in a CalmX carried along xvith a fl:ron: Streann of 
TideX is in no Dan_er of tonclling an Ifland) or vif 
ble RoclQ, if the Water is deep enout,b ncar themb 

If the Tide runs {iront,erX or more obliquely} by 
one End of an Inand rhan the other} from the(tronge 
Streanz, and Sonl rhe nzoR oblique, thcre will be a 

U X languid 
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languid Current toward the other; that is, thc Tide, 
alonb thclt Side of the Inand, will fQt longcr olle 
Way than tlle other. 

If a (trong Stream of Tide runs acroS the Moutla 
of a Bay that docs nor reach far into the Land; 
within that Bay there will- be a FOw Strcam fcrting 
thc contlary Wav. OrX if a firona Strcam fcts dt- 
reflrly, or nearly fo? alcong the Extlemity of a Point, 
or Promontory, that firetches ftrait out from the 
Coalt, lDctwecn this Stream (beforc it reaches the 
Point) and the Coa0, there will bc a languid Cur- 
rent with a coxitrary Diredcion. fBy attcnding to this, 
one V¢INc1 may keep her CourSe, or gain a Port, 
while another is carried away with the Tidc. 

If a fmall Inand liesz thwart a Tide-Nvay, that Part 
of the Strcam-which rurls along olle End of it, will 
join what runs along thz other, at tome lliRance 
beyond the I0and, inclofillg hetween then a curved 
Space, within whicll there will either bc no fenlil)le 
Current, or ailowone, colztrary to the other Streams. 
The counter Cllrrent, in the n iddle of tl iS allnOa 
fl[agnant SpaceX or Eddy, when it gets near the Inand, 
fiplits in two; one Branch of which runs towards 
one Extremity of the Inand, the other towards itS 
other Extrem1ty; where meeting the {tronger direEt 
Streams that fiorm the Eddy, are by them again car- 
ried towards its Vertex. 

Thefe Eddies may bc of great Service to 
Ships or Boats, by Iheltering them from a rapid 
Stream, or even carryin^, tllem againrt it; or may 
enable thtnl to crofs it 7ith more Advantage, ac- 
cording to the dlfferent Places to which tlley are 

bound. The Oppofition of the contrary Tides 
bound ing 



t I57 :1 
bounding thc Eddy} nlalrcs that Part of the Sea 
rougher in blowing Weather) and of a darker Colour 
in Calms, tllan the rertX by wllich the Limits and Di- 
redion of thefe Eddies ale always dittinguifEcd. 

Tlle Collition of the oppoSlte and oolique Streams, 
near the Ends of the Inand, will exzite a circular 
Motion in the Water, and; if thc Celerity of tlle 
Tide is confiderable, will occafion WhirlpoolsX or 
Cavities in the Sea, in Form of an inverted Bell, 
wide at the Moutl) or at the Surface of the Sca, and 
^,rowing gradually narrower toward the Bottom: 
Their Width and Depth are in proportion to the 
Rapidity of the -Streams that cauSe them, and are 
fometimes fo large as to be dallgerous. Tho(e in 
vPetland Firth, near the Inands Strosna and Swona> 
may} with SpringvTide, turn ally VeINel quite roulld, 
but are never fo large as tO endanger orle otherways: 
There have lzeen Initances, however, of rmall Boars 
dropping irltoX and being fwallowed up by thcm. The 
Hiatss, or CavityX is largeft when it iS firEt formed, 
and is carried alont, with the Stream, diminifhing 
gradually in Dimenllons as it goes, until it quite dirapt 
pears. The Sut?cionX or fpiral Motion- communicared 
tO the Water, does not feem tO extend far beyond the 
Hiatgs. I paXeda in a Boat, within 20 Yards of 
one, without being Senfible of any Attra&:ion; but 
indeed it was toward the latter End of the Tidea 
when its Strength was much abated: The Diameter 
of the Cavity, at that time, I judged to be betwcen 
two and three Feer. When FifEermcn are axvare of 
their Approach toward a Whirlpoola or Well, as it 
is called in Orkney, and have Time tO throw an 
Oal^, or any other bulky Body into it before they 

are 
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are too near, tlle lpiral Motion is interrupted, and 
the Continuity of the Water broke, which, ruShing 
in on all Sides, imnzediately fills up the Cavity, and 
enables them to go ovtr it fafe. Hcnce in blowin, 
Weather, or when there is a breakin,r, Sea, tho' therc 
may be a circular Motion in the NVater, thete cas 
be no Ca ity. 

Ethen th re is a Reep filnk Rock near the ConZ 
courfx of ruch Arong Tides, and not very deep below 
the Sllrface, a moflc amazing SPhznomenon wil) hap- 
pen : For, the Strcam being interrupted in its Couree, 
anel falling fuddenly over the Rock, is refltdcd f.om 
the Bc)ttc)m upwards, (welling and blllbl,ng on the 
Surfacc like boiiin^,Water, and carryi!g Sandt Shells,, 
Fithes, or other loofe Bodies along with ir; wlich, 
with Boats, or whatever elfe is ne -tr, are driven wi;h 
great Porce from the Center all arolxnd tovvard the 
-Circumference, upon which, a Gyration of tlle \A! atcr 
enfuing, a Whirlpool begins, which is carri d alc)ng 
with the Stream, as was faid above} leStn n^, ,radal- 
ally till it is quite cxtingui{hed: In a little *imc a new 
Eruption and Ebulll tion, like the former. ber insp 
wEsich procceds in the fame manner, til] the Swift- 
nefs ofthe Stream abates, or the lide rifes Ot talls 
too nluh above the Rock, 

2?-geries sonrerseing the tides in a large Orean; 
Kwhirh, if rfiolqvezi from (uL/4ervatxn, wogld 7ren- 
der tte Tteory Rore flerfe#. 

x. Since the A traAion of the Moon raifes the 
MM'at<r dirtEly b<.ow her, by diminifhing its Gra- 
Vity toward tllC Eatth's Center, and, at that very 

fams 
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fame time, depreSes it at a Quactrant's DiRance) by 
angmenting the Gr^4vity there, fo tllat the lRlperior 
Altitude of one Part of the Ocean is immediately 
balanced by the lJuowrior Grantitarion of another; do 
not, therefoleX tlle Tides in the Ocean rife arld fall 
xvithout ally pro,leffilve Motion) or Senfible Velo- 
city? And do nc>t <11 Carrents or Streams of Tide 
(not cauSed by Winds) proceed fionl the Interruption 
wvhich tand, or Shoals) give (e the unctulatory Mo- 
tion whi.h muR accornpany the perpendicular ACcent 
or Oefccnt of the Fluids ? 

2. Is it agrecabl,e to ObScrvation, that the Power of 
the Sun ant Moon togcther, raifes the Tides xvithin 
thc Tropics about x4 Feet,, as Newtor, AlaS*eyX and 
MarlXzin ruppof> And hoxv high are the Tides 
found to rife in Parts clf the Oceaxi of a greater La- 
titude ? If the Water does not rite and fall Ib much 
wxrithin tlle Trc)piws, as in Places more diAanc from 
the Equator uhat hinders the greatct Power to have 
a rrzvtcr EsScEt ? For the Moon mull aft with greate& 
iorce ( n tllote Parts to whicll {he is vcrtical. 

3. I'r8the Iimes of higll and low \AJater depend 
on the Moon's Appulfe to tAle Mcridian, is it not 
hitgh or low Tneer in a11 Parts ot the Ocean, under 
the fzme Aeridana about the fame timea And is 
the D.*erellce of the Tilnes, in Places under diffe- 
rent l&Ieridians, in any certain Proportion to their 
DiSercnce of Lonaitudev 

4. Since the Ponvcr of the Moon to raiSe the Tide 
in any Placc is DreateR when {he is neareflc the Ze- 
nith} it is aareeabie borh to ObServation and Theory,, 
that the Water rifcs and fai is more when the is above, 
than when belosv tlle Horizons o5Places on the famc 

Sidc 
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Sidc of the Equator with llcr; and the conttary: 
Are not £hc fides alro of longer Duration in that 
Cafe > Sillce a greater Portion of the HemiSphcroid, 
into whicll the Sea is formed by the Moon's Attrac- 
tion, is thell abovc the Horizons of tllefe PlacesX 
than is below them. If this is found to be Fad, it 
:rill alSo be found, that the Duration in diffErent 
Places (other thillrs alike) will bc in fome meafilre 
proportional to their Latitudis, and the -Declination 
of tlle Moon. 

S- In an ob,ique Sphere} all Azimuth Circles cut 
tlle Equator and itS Para.lels obliquely-;; and tllere- 
fore the Moon nlull come fooner tO, or from, a 
given Azimuth, with one Declination than with an- 
other. In fome Latitudes this Difference will amount 
to beveral Hours. Is it not then a filfe Rule to judge 
of the Times of high or low \07ater by the Moonss 
Azilnuth, or to fignify one by the othcr, as is the 
CuPQom of Sailors ? 

b _ 

XIII. Some Sccoant of the Remains of John 
TradeScant's GardenatLambeth; byMr. 
W. Watfon F. R. S. 

Rgaa' May 25. T tpON a Vift nzade to Mr. fohn 
I 749 U Sraderrant's Garden at Scgth Lam- 
beth, May 2I, I 749. by Dr. Mitrhell and myfelfa 
svere obfers7ed the under-mention'd exotic Plants. 

This Garden was planted by the above-mention'd 
Gentlemall asollt an hundred and tssZenty Years fince, 
alld sxras} except tllat of Mr. yohn Gerard, the Autlwor 

of 

[ 160 ] 
Sidc of the Equator with llcr; and the conttary: 
Are not £hc fides alro of longer Duration in that 
Cafe > Sillce a greater Portion of the HemiSphcroid, 
into whicll the Sea is formed by the Moon's Attrac- 
tion, is thell abovc the Horizons of tllefe PlacesX 
than is below them. If this is found to be Fad, it 
:rill alSo be found, that the Duration in diffErent 
Places (other thillrs alike) will bc in fome meafilre 
proportional to their Latitudis, and the -Declination 
of tlle Moon. 

S- In an ob,ique Sphere} all Azimuth Circles cut 
tlle Equator and itS Para.lels obliquely-;; and tllere- 
fore the Moon nlull come fooner tO, or from, a 
given Azimuth, with one Declination than with an- 
other. In fome Latitudes this Difference will amount 
to beveral Hours. Is it not then a filfe Rule to judge 
of the Times of high or low \07ater by the Moonss 
Azilnuth, or to fignify one by the othcr, as is the 
CuPQom of Sailors ? 

b _ 

XIII. Some Sccoant of the Remains of John 
TradeScant's GardenatLambeth; byMr. 
W. Watfon F. R. S. 

Rgaa' May 25. T tpON a Vift nzade to Mr. fohn 
I 749 U Sraderrant's Garden at Scgth Lam- 
beth, May 2I, I 749. by Dr. Mitrhell and myfelfa 
svere obfers7ed the under-mention'd exotic Plants. 

This Garden was planted by the above-mention'd 
Gentlemall asollt an hundred and tssZenty Years fince, 
alld sxras} except tllat of Mr. yohn Gerard, the Autlwor 

of 


