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ﬁm the Admxnlty
Wlut trouble might have bed’
p&gtely, and this will have to be done
sorological Department of the Board of
s for @ better system, with numerous young and intelligent naval officers
yit out. It is too much te expect the public (whose servants they a
t.gmﬂy much longer for the compilation of more useful charts on a better &m
if wind charts be not produced for every month of the year. i
- Similarly, mnpmm-mpi  geographers have been led %ﬂm pubuuﬁon,
of a very pretty General Chart of the Currents for Atlantic, Pacific, and Oceans. It is
mwnnmummble to expect identical currents in January and July. Theuttompt :
 roup them thus together only tends to' irreverently exhibit a Creator God as the author of
! on ; in .which character, neither a right-minded seaman, like Maury, nor a really earnest.
| geographer, mohulmold Guyot, could oontemlghte the. Goﬂ.whomgde,ﬂmm
e _';‘Ons,whohaahaenrevedzdtousmthn oly Scriptures.
* These brief remarks upon the winds of the universe, the author may n to
; Amold “the forerunner of a more complete work,theﬂuhﬁh; “whic
Jdolleetaddurmghng years of study, and still daily accumulating, he hopes to arran
~more at leisure,” in an_“ essay towards a first approximation to charts
- It.can m!yba “called aﬁrststtem pt, becanse we have made a false sta
again’; ud,themuhwiﬂonlyheaﬂmtapgwmuﬁw' \
reds of navigators may carry with them into every ocean
and mﬂolding, and build thereon and therewith for the ultimate improvement of
abnﬂ!umﬂxthorisinggemnhonofmrmeuwithgmphc' .
m 9
~use men, whomko provmon for our nemh"nt
knowq‘qgh“ﬁ;p,’c]mbaa& 1
met‘megh. i




Emomrn'suu p ve science and mnghttakeforhermotto Lmoumlim,,mg‘ ]

line ; here a little, and there a little.” One man’s life-time suffices not to accamulate notes o his

ovnquﬁém therefore such a book as this is necessarily a collation from tlnmﬂpfks of one or

- two centuries oi ‘sailor-pioneers.  Those compilers, who cater now-a-days for the a m

Mbug and doing to provide such food as may satisfy the great and increasing demand. M

| author’s ohject therefore has been to make ascompletean “Indm Dlmm!uthmkﬁm
Jadgé of Indian Ocean navigation will permit,

The opening of the Suez Canal having completely revolnmmaed the. Onmw of the ]
‘Indus. it became necessary to make the First Section of this Book f the steamer
highway through the Mediterranean and Red Seas. This sectign ubnof.hn r" h's very
useful plm o;‘,glvmg the latitudes and longitudes of places with the description of,hﬂu nd other
‘ hndmarks in their geographical sequence, that the mariner may find at a the us
i i 'heneodsmhummmndvoynge.hmbmm tained, g furnished
W}&w the navigation of our Ocean highway towards the East Iadk\ &Qf ¢

provision for sailing vessels as well as Steamers g;:ng out by the' aG-Gogq’
er that sailing vessels are not about to be entirely su n

l

~h7 sl

A

,' Aeuwal ‘persuaded also that an accurate knowledge of Indian o ons will enabl
ing shiPs to compete successfully on many lines of highway 1 mtbhll hmfanh powere
; descripttion of the entire contour of Africa is. giv r the first
- ﬁme at of the Fasy Coast from the Cape of Good Hope to Sw lslbam laborate, but we
hn.vo mxoh tg learn of the coast between Natal and Guardafui. For that ed we must look
tofficers of the mercantile marine who may commence those trade op s along
uun wh ( are soon likely to follow the aboliti8n of the infamous slave trade, = The deser
 the of Afabia, Persia, and British India, is gleaned from ﬁsummgnof iptaing
- Albany” Grieve, and Constable, I.N., of Commanders Ward and Beﬁhow; I;K.. .
»mthbr- own Wm Coast of Hindosun Pilot. g A T
;o .'I‘hb ion of the I.abe:gChntmnovelmo.bmkofthuhnd* butitm. y
ertor’spro,jectmn what is the: tpaceof mnvmhble for stupinmm&i

) e snﬂm has. endenmr&d to show the best tracks for steamers in oppmté onsoc
‘_'_,thhichalsodaﬂne the prevailing ocean currents.. Thmchus‘lml

1 thromghout the book (giving the author’s personal e and
e mw

‘analysis of many ships’ logs) should tend to shorten Mer

m give pavigators greater confidence in adopting any. ar mm
«wgamling @o‘ tablished in the central portion o MM,
‘ AT dm ﬁ“ will N

- will boa loss disastrous affur than hitherto. .
chibit the :m;:bly best tracks for ..a;;g vessels throughout the Tn
riods of the These will su sdademgpu.W‘
vind anc m&hmMth{.m,mm
ot Aty m‘rﬁy pu‘ﬁluhod b fha. K
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P A
d is heated by the sun's influence, the

niay be exe by the winds on the African coasts, within the limi ,
wing ofter ?Mpﬂ{: and N.W. about. de Verde; and mw and
t tha Coast of Gu‘l‘npa and the C ope, within tho limits of the S.E.

trade, instead of N.E. and S.E., as is experien when wuu out from the land, in the open ocean.
When the land of Australia is heated by the presence of the sun in the S. henns ere, the

nd blows generally from the N.W. upon the N.W. coast; from the S.W. upo 5

1 the 8,W. the S., and 8.E., upon the S. coast: andfroms.E and E. upon tha«E.mtd
ﬁtﬁenuﬂ tract of land, Winds, indeed, blow nearly always from the sea by day, towards the

cated the land ; but contiguous .to shores, land breezes are often exporicq,cod,
T e e o

t land obstructs the tegulq,r ss of winds. A stewdy trade wind will’ pmom a
t of low level land wnthqﬁ?%ng

; ""i Ta acquites motion, and a wind is produced, blowing
8.

much. obanged in its direction or velocity ; particu-
a"h!un and destitute of moisture. But if the wind come in_contact with high
, itis compressed in passing over their summits ; as the atmosphere,
mrdmg to its density, is much watmer at the bottom than at the«tog
the air is cooled in its ascent, and being freqmm
charged in wet misty vapour, or in small rain, upor
seen on Table Moungain at the Cape of Good Hope, or on
e sun ubu:es bright below, with clear weather around.
o of the sun in either henmr.heﬂ obstructs conshdembly the regt
in that bemxsphere, and vice versd.
o Winds extend generally to about 28° on each slde"pf d)e fE'q
emble space between them, in which light variable winds prey
surrent of air, forming in several parts of the globe, near
in some parts a current of water with it.
.E. trade winds prevail in the open sea in the Atlantu; nud
ot of the latter, they generally blow. motutuﬂily in it tk
S.Admhc cehbowsmow, _ an
tracted
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' isthen produced in N. latitude, blowing towards the heated parts about the Equator. This is the | «
| diy seasan o the coasts of India, lfg; the wind blowing frog the land brings fair weather and thaw

rainy season is produced by wind blowing from the ogean towarfls the land, which is generally the

case on_both sides of the tropics. : b )
A §.W. Monsoon prevails from April toOct., between the Equator and the' Tropic of Cancer, |«
_ahd it téaches from the BEast coast of Africa to the *coasts of India, Chinal"and the Philippine
: ﬁl&n&s; its influence extends sometimes into the Pacific Ocean ns far as the Marian Islands, or to
- about lon, 145° Eg and it reaches as far N. as the Japan Islands. In the same season, a S.8.W. | |
monsoon prevail§’to the S. of the Equator in the Mozambique Channel, changing a few points in
direction, owing to’the conformation of lands on each side of that channel. h

The $:W. Monsoon, of the Arabian Sea and Bay of Bengal, is herely a prblongation-of the
S.E. Trade; blowing towards the earth’s Thermal Girdle; and we must remember that that girdle
lies to the N of the latitude of Bombay, from mid-May to the end of July. For more,than three-
score and ten days, the suction-pump has there been at full work. But why should the wind, thus
drawn in along the surface of the sea,-prefer to fall upon India as a S.W. and a W..wind, rather
than upon Arabia and Africa as a SE. wind ? We accept Dove’s explanation, that the S.E. Trade
is (in crossing the Equator) a volume of air moving from a lower to a higher latitude : thus carrying
with it into those higher latitudes, the equatorial velocity, and appearing consequently as a South
wind with Westing in it. ~ Sir John Herschel alSo says that the earth acts upon the air by friction,
communicating to it & rotatory velocity. ‘Thus, the S.E. Trade wind, as it approaches the
Equator, loses its Easting ; and, as jt passes to the N. of the Equator, acquires Westing, becoming
a S.W. monsoon. :

We may understand this better if we reflect that at the parallel of Mauritius (being as much to
the S. of the Equator as Maseira Island on the Arabian Coast is to the N.), the rotatory velocity of
the earth is considerably less than at the Equator. Passing then from that Capricorn regiongof a
less rotatory velocity to the Equator, where the greatest velocity is fouui, the wind acquires
Easting ; but passing on beyond the Equator towards the Cancer region (on# of less velocily), it
acquires Westing, and deVelopes itself as the S.W. Monsoon.

The N.E. monsoon prevails from Oct. to March throughout nearly the same space as that
mentioned above ; buf®the monsoons are subject to great obstructions from the land; and in con-
tracted plewes, such as Malacea Strait, they are chaiged into variable winds.  Their limits are not
everywhere the samey nor do they always shift eauctly at the same period? The N 4. monsoon ot
India and the China Sea is no other”than the undisturbed N.E. Trade-wind, The N.W. winds
below the Equator gre'simply an extension of the N E. Trade, blowing towards the Heat-Belt;
whilst the gun is near the Tropic of €apricorn, and daily pmssing over the Australian deserts.

The N'W. monsoorfprevails between the N.E. part of Madagascar and the W. coast of Affs- |9
tralia from Oct. to April, and it is generally confined between the Equator and 10° or 11° of 8.
latitude,but subject to irregulariti®s. This monsoon seldom blows steadily in the open sea, although
in Dec. and Jan. itygenerally preyails, and in these months sometimes extends from lat. 10° or
1R° 8. across the ‘KEquator to lat. 2° or 3° Ny This is the rainy monsoon to the S.-ward of the
Equator, and the S.E. monsoot is the dry season. M

The 8.E..monsoon predomindtes from April to Oct. in the Jﬁ"éea and whole Asiatic Medi-
terranean, as far as and beyond "Papua, New*Guinea), and in some places reaches the Kquator?®
when the sun iswnear the northern tropic; but this monsvon may be considered as an extension of
the Pacific Séf. trade following the sun; and when that luminary returns to the S. tropic,
téais monsoon recedes to lat 10° or 12° 8., backing down like the S.E. Trade near the Chagos

roup. \ : P

The parts where the N.W. and S.F. monsoons prevail with greatest strength and regularity
are in the Java Sga, and from thence I.-ward to Timor, amongst the Molucca and Banda Islands,
and onward to New Guinea. The Westerly monsoon blows as steadily, strongly, and regularly | *
along the N. side of New Guinea, at New Britain, New Ireland, and all contiguous islands S. of the

' Equator, as far E. as Malanta and the N. part of the New Hebrides, as in any part of the Indian
Ocean whatever, and @xtending in a wind of gradually decreasiufj constancy and contination, from
hende, far E. to the Society and Marquesas Islands. The limits i lutitude appear similar to the
Indian Ocean, from 1° N. to 15° 8., and occasionally to 19° 8., and the period from the beginning
of Jan. to the end of March.” . w

: Wﬂsﬂirwinds ure sometimes experienced near the Equatok, in the Pacific Ocean, a great way

\| to the E. of New Guinea; and als$ in the Atlantic Ocean#westerly winds at times occur near, or
[, & little to the N.” of the Equator, forming a counter current to the regulir N.E. and 8.E. trade_
{ \winds which prevail on each side of it. :
£ e > N S b
b



e Wgrk&mﬁﬁw My(;:ﬁ.qg?nﬁal i e e -
] ve, r examp! is recog
: uﬂnmaf the norimal sotherm of g::rwhut thx{thneorbmdbdng&xmud,' hward or |
- | southward, according as observation has« proved the ‘idea to be inconsistent with ascertained |
ik | facts. Thus, theré has appeared (in many a phyqibal atlas) an imaginary waving line roun Y
~ ['the globe, which has been styled the * WamtIquuatar. and corresponding lines of agwd mml %
ratare, called * Isotherms,” girdle the higher latitudes. Of course such a_plan :
,Mity on any si glm which should attempt. to show at one glance the mean
|gand eurrents and of heat throughout. the air and ysea.  But to the sedu
|othan useless—it is-positivély misleading. However, we do" not object to * Isother
 equal summer tempommre nor to * Isochimenes,” or lmee of equal winter -msmtme
_ %: notions on ical climate which were OIil're d ﬁl en er :roem
T & Y, many hers-—,were wel ed im a little treatise on '
1N terhnean. Ttelﬁzuy gaunders, now Geogr:gﬁer at the India Office, as follows :— 3
“is admntad that the sun is the paramount source of pheric heat. But his influence |
the earth is referred to his appurent path in the €cliptic ; and the real motion of the earthin her |
path around the sun has been | lost sight of, in  he ionmdefauon of ‘thermal and climatological |
uestions. N‘owlb is clear that whatever inflaence the sun exerts on the e must %m‘-‘“‘@@w !
the detual and not to the apparent motions. g i
- % But the motion of the earth a.ronnd the sun, as described by astronbmen, and in the accepted
“ seasons, is ineonsistent with the facts which geo graphy demonstrates. The astronomers .
. toioglst.s say that the earth moves round the sun m an elhphoa orbit, and on a o
] " ne, which is regarded as passing through the centre of the'sun and the centre of the earth ;
’ f the earth roun& which she revolves daily, being at an angle of nearly 66° 32’ to the pl
r orbit. '!‘hnrdoctnne is inconsis! the fact that the sqp& vertical day by da} g

| points between tife tropics, producings: hnu on the earth’s s

In fact, the sun's solstitial motion n Eun.\lal of 2

Equato mtely. mwrvah of six months:

%instead of¥in lines parallel to tl!d &hptlc.c- ;

_ Zonetia ﬂ'opio-. 1t is maintained, ﬁ;ereforo

‘ 'ﬂm in a spiral path between two planes, which are respectively

on of the sun on the two tropics, at hi nearest a.ppro? to'either poll Eherdlya.nd' e

tervals of about six mouths. The interval between the spiral lines of‘the sun’s vertical Mtum.
dul revolution of the earth, is about 16‘ of latitude, subject to variation. '

: of greatest heat therefore exist (though they fio not co-exist) ¢

g from the continuous vertical gction of the sun at egohvt.ro

Mﬁ of 62 nw&mvo dayn, durmﬁ:}hwh o he is_ g frm

‘ pr- of his "

T purl‘. apparent, cov
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' TURTHER REMARKS about Monsoon Winds will be found at pages indicated below.
" For Winds and Weather off Cape of Good: Hope, ‘see Page 76. .Fo: Xhu Bay, page 83. %
For Winds and Currents in Mo ique Channgl, see pagé 560. .

Aden, see '56'116. L ™ S P ¥
For Winds at the 8, extréme of the Maldiv.s, see page 571. At Ceylon, page 306, :
* For Navigation and Winds of the Arabiun Coust, see page 233. For Persign Gulf, page R79.

For Winds and Weather on the Malabar Coast, see pages 299 to 307. , s
For Monsoons aud Gales in the Gulf of Bengal, see pages 817 to 821, . T
For Mousoons on the West Coast of Sumatra, see page 624. + 7 * L
'he SURFACE CURRENTS of the OCEAN flow in harmony with the Trade winb;.gf
8.~ They are properly d'!s?ghfshed by the different and siguiﬁcantﬁmes. Drift and
cam. The Drift is merely the wind's effect on the surface of the ocean. The Stream fsvnikb
accurnulation of the parts of the Drift into a collective mass, by the interveution of some obstacle ;
and onwards it goes because presséd on b&l‘resh drift in its rear. Deep submarine currents may
be the effort of nature restoring the equilibrium Which surface currents have disturbed ; and‘in this
process the rotation of the earth is an active agent. \ : ey "
In the Pacific Ocean, a'fair fiéld, and swhere they suffer' no divergence through i‘ntel'p'_cmit‘i)i;c

e

" )_“'

of a continent, the Trade-drifts floy towarde"tt* st, inclining towards the Equator. But, unabl
to escape througﬁ' ch'q'pﬁels* of the Asiatic Atehipelagp into the Indian Ocean, (gxcept in a very |
| partinl manner at one season of the yéar), and aided by the peculiar positions of great islnds, the
| two Westerly streams coalesce and produce an Equatorial* Counter-carrent £:wiu{i'towaids the
| East. Besides this method of preserving equilibrium, ﬁ:ﬁute has established the Japan current in

the North, which is identical in character and origin‘to the Gulf Stream” Some have ventured to

the Gulf Stream. We venture to think’ that time will vindicate' thie sourjl arguments of that
eminent man ; we only %gehim wrong when 'misled by wrong data, aud sailors are to be blam

| for ‘uuﬁﬂfﬁ&men of sciefice with'that. He says in one plbe, * the North, Pacifie currents are as

| yet far fmgx well m" We wish to enddrse the following rewarks from his * Physi

| Geography.”—# From metéotoldgy we learn to refer the greiit system of 'pqq‘%‘c circulation (which
transfers tife waters of every one region of the oggan, in the course of timg, 0 every, other), to the -
‘action of our Trade® winds, and their. compensating curreuts, the Anti-trades; themselvess the
xesilts of solar &i n in dation with the earth’s rotation on its axis,” by
- VARIAB 8 precail in, both hemispheres fropn Iat. 28° or 80° to the poles, but those

from W. agd W.8.W. generally predontinate in N. lutitudes ; and those from W. and WNW. |
* . . s o ¥

predominate in 8, latitudes. i :

¢ uThE ];lreval,qpce of Westerly winds in high latitulles has been thus accounted for. The upper
parts of the atmesphere having a motion tow the poles, contrary to the trade winds, and |
| becoming condenst $eyond their linits, descend to the shrfuce of the eayth or sea; thus producing
‘}tbe mat.mm‘.gt"qm the W, towartls the E., to restore the-equilibrium which has been destroyed by the
‘i_‘%f’dl‘ :lond& ";illfmméai&ﬁly beyond, the limits of the trade winds, she Westerly winds are generally
B¢ to preval, ° Sy S “ ’ % .

i Wﬁesterngnly 'Mf,’é&s, in high latitudes, are liable to obsu'ucti%ns and changes, from various
in  of the sun being mutable and uncertain in the T'em Ziones ; but beyond

the Arctic antl ”‘ _ g : pﬁ"

‘gales and sudd L ¢

's presénce in either Y&mmisiphere has great ifluence upon the prevailing Wesﬁer}y

other mounths, Westerly winds prevail greatly.
of America, 8;

-

b ‘ ‘ B g
 would alter the nomenclature of Ocean Ourrents.
sr-current to the K., between the Trade Drifts forced a
now called respectively the N. Equatorial and 8. F
e RS N S ol :‘\'5‘ Ve ; p £ Qed Stk el
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" For Winds and Weather at Mau tius and e, sce page 525. Between Zﬂﬂﬁ’l&‘ and :

e

dispute the correctness of Sir John'Herschel's conclusions as to the relation of “the trade wirkls to |

A‘ulat;%t“}c Circles, where a settled frost and cold atmosphere constantly prevail, |
shifts of wi_gf are gotao liable to happen 8§t a greater distance from the |

 high latitudes; in the N. Atlantic Ocean the'wind generally inclines to W.S.W. in the |
months ; und in winter, almost constantly to W.N.W ., between the coasts of Newfoundland |
In the British GhmnelgwEuteﬂy ften prevail in Feb., March, April, and |

v;inds prévail in f.:i ﬂ;mul::f !nonﬂ‘m‘, and ﬁenm!»
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XX A INTRODUCTION. :

: : )
In the 8. hemisphere, during the summer months, when the sun is near the Tropic of Capri-
, the winds are somelimes very variable, but prevail at W, and W.N.W. In the winter months
| they blow mostly” frozn W.Sg‘l.'nnd W., and spmetities from S. or S.E.  Westerly winds prevail

off the Cape of Good Hope, Cape Horn, and Oupe Van Diemen,*particularly when the sun is near
the Tropic of Cancer; but ou the W. coasts which form' these promontories, ihe wind frequently
prevails from the Southward, whehi it is blowing strong from the Waestward o1 their extremities.
And 8.E. or Southerly. winds are generally f’n to_prevail more than any other. in Feb.. Murch,
+ and part of April, in the vicinity of those head-lands’ © .

~ LAND and SEA may be considered as a kind of alternating windsywhich ave -
generally experienced in etlsed weather upon coasts or islands between the tropics. They ariso
from the circumstence Mu being a better conductor of heat than water, and consequently being
susceptible of a higher degree of temperature by the action of the sun than the*séa: this incrense
® of temperatute during the day rarefies the incumbent atmosphere, and a ctrrent of coldef air rushes.
in from*the sea to supply the deficieney, aud forms what is called a sed=brecZe. The progress of this
brecze is regréssive upon the sea, as it commeuces close to the shdte” where the motion of the ‘air
first inclinu;x) the land, and then gradually extends out tg ea; 'S0 that vessels close in with
the shore get the" rﬂ@ular"h‘_aezg, sooner than those which” are in the offing. After sunset the
atmospherd over thé land Mme;hooﬁ? evaporation ; apd at Whatever gime of the night it exceeds
in deusity that over the sea, the air takes a motiouﬁoﬁ* the land towhrds the more rurefied parts
over the sea, producing what is ealled the land®brdeze.? Bhis is W progressive bredze upon the sea,
as it beging on the share, and gradtmlly éxteftds to sep\!q.{d; apd its ‘approach  niny be sometimes
known by an incredsed noisé Jl,hﬂ surf®'s y »
{| . These lind and seashreezes extend iu sUime places only to a smalldistance from the shore;
but én the Malabar* CBust, %in the fili# Seasdn, Where they prevail probably'with gheater vegularity
‘than it. any other partief thg? globe, thein irlfluence is perceptible,at the distance of 20 leagues from
the land. Whenﬁv, nd 1§ greatly heate d the evaporation not sufficient to cool the atmosphere
j :’r{ér it bdaw ft.lm of the udjto!i;ning sed, _ﬁ?e will be no lind<breeze, and in such huﬁe‘ ll:; wind

ows mostly from seaward : this 0 d in’ the vehperate s well as in thetovnid zone.

Durinig summer in k;:'! and, ‘y‘h 6y .Aﬁ:‘ﬁd‘xggue*ne, g gentle bretz rom the
4| sea frequentlyrises, aud iz:mw with¥ the f‘hitﬁde of dmuu: if igsstronfest after Bioou, when
gheat

the wit over the land™is yorarefied, and it declines, the setting #un. « The ‘évaporation
from the land during the night being jn_this @ountry not s'vﬁuibt 10 %00l the atfibs hgre over.it
below that of the adjoining sed. a land brdeze is consequently seldom. ienced (i thé night. -
~{ The temperature of the am&“bhere bein -‘ﬁeu* the s:2ue over” lun" nd'sea, ¢ulms generally
, | prevail in the night. untik the uea-breeif returns, whenythe ut;phere o’;ér the laml becomes
eated by the sun in its diurnal course. M Sl . ' :
ALLS are generally of three kinds; that called the Arched Squall is frequently
xperienced, and is usually distinguished by the.arched form of Yhe clouds near ti hori&" ut
: metimes it asauﬁ:*he pesrance of a dense black cloud, parficalarly when Jighly charged with |
| ‘rain or electric matter.” From the time that thegarch or cloud g¢ it seen above the horizdh, its |
“motion is sometimes very quick to the %enith, the interval being Scafcely suflidient toullow u ship |
| 4o reduce the necessary sail before the wind reaches hewy which huppens when the cloud
| approached to the zenith. At other times, the motion of the cloud is vﬂ?low' and not unfre-
W E«nt}y it disappears, or is dispersed, the impulse of the wind being then mot sufficient to reach a"“-
ship. As a gen le, it may be observed, thatif there be rain in these squalls preceding the |
wind, the latter will probably follow the rain in sudden &vére usts; wherea$, if the wind precedes |
% ain, the squalls are seldom o furious, terminate in mu&ute showets of rain. This general
~rule, however, is often interrupted by the operation :ﬁ local eauses.  The Dmendinglann is'
'« | not so easilydiscerned as the former. becanse it”issuagﬁ-om clouds whict are foymed in the o&t
; parts of the atmosphere near the observer ; and when clouds aveghus formed, they generally pro- |
- | duce showers of rain and successive geugll' wind © The White Squall is not often experienced; |
- | but it sometimes happens wear or within tyopics, pasticularly in the vicinity of mountainous |
land, This squall generally blows very violently for a sh: e, and as it is liable to happen when |
the weather is ?«r. withious any appearance in the atui to indicate its upproach, it i con- |
. sequently very dangerous. The only mark that accompanies it is the white broken water on the
o % rface. which is torn up by the force of the wind. Squalls, and %lso storms, are |
- | mogressive. at other times regressive, when obstructedyby nmopposite wind, or according
| of greatest ravefaction is situated, as may be seen in the dawz’iptio‘n of the sea-breeze.
| squall comes up ngainst an o e wind., its motidin is greatly retarded thereby, and a shij
| inthis cuse outruns the squall, und overtakes other ships which are withiu the liwits ¢
L e \ R 5 i il ; »IA,‘ e
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-cularly @ung tery , I' hese stronfgigales prevax Aostly from ﬂl’i

up trees by the roo

; J : m'mom;c'rron. ‘ : XXie

wind. ‘ngrens:ve winds, when they have an oppos:te wind to, subduo, are frequently preoedod’ .

many hours by a swell, which extends a great way beforq them.

In Straits or Channels fo . betwgen hi lglnds, strofg winds g.eneully blow dxrecﬂ;
through them : this is ex&u-: in many parts% e Eastern seds, such as the Straits of Shad-
wan in the Red Sea, the Mozamblque Ghannel Bmut;s of Macassar and Lombock; also in the
entrance of the river St. Lawrence in oa and frequently in the Frith of Forth in
Scotland, although the latter is not boun by ngh land.

In many places between the tropics,\whier@ shoal coral banks ghoot‘mut, of deep wat.er.m
uecrease of the prevailing wind is frequenfly experienced upon ghem ; for whemn a steady win
blowing over the surface of the deep water, no sooner dges a ship get upon the verge of a shoal coral -
tauk, than a sudden decrease of wind is often perceived. lhm‘fs bably occasioned by the
atmosphere ovérthese hinks being, less rapefied, and cooler by the increased evworamm than thaty

over t deep water ; comsequently not requiring so great a supply of air’ o reston the cgm}xhnum;

us the circumjacent parts which are more rarefied and heatﬂ Water, n sxpal quantities, pnr(s

squickly with its heat, but retains it when in large qurglutles ; An Other wor ntity of water
evaporated and the cold generatediin a given time isalways jn pr oportion to g’%ﬂ nt of surface

and the depth of the evaporating:massz the evaporation, thereforey™ over. .shsal cs is always
greater than over deea ts of the sea, ‘and the atmosp. e;e,}smel 28 the surface of the water.
pmportlonally WZ?‘ er former thaﬂo the latter.

oom are mo Npto be accom 1%? t{:n ather than the
full mom ,»Qlle Nauuc&l;AIman&cb.gwx all thet lumar points. When her se ldl?mﬁtel‘ and
honzontnrpe.rallax are greatest, she is part of her orbit test+the

When the semi- dmmehel, and bonzontul parallax‘ itp kaat,‘ihe far est t.to earth, or In
Apogee. The Perigeeof the Moon is likely to‘np-wqoqame ges ' which
happen from«a single lunar point. The new moon, “aex to-nPengeo 1}6 be atte d'ed by
great changes of weather. At néw moon comudmg with Perigee,"the gfe wlpg.eg

be great.

ected tpd t the equinox, the gh fa chnu) @
o 8 may be classed u:gl iree g o{ md.numoa.nel, and W'lnriwindl
|g ‘generally 'hap n'be they k% f e lmnt.s Trade windsy for in high
latit esygales of wi ms, W some Vi veral days mgether, parti-
stward, and | hey aré not so
linble to shify, studQchb Lhecwrms etropics ; this, hdvever, sometunos happens,
and has Hecasined the doss of‘mun y'sHips in t & atio” Ocean, R‘:uug their square sails s8t, and
consequently mot prepfired for,a sudden ghange. "
‘The _gales of"wind Which [fppen near and withinahe tropics nre‘genernlly of short durntlon,
and lmMo veer rahnd sidd@hly to nuwppos:be direction. #
ICANES or CYCLONES are seldom experienced beyond the tropics, nor nem
vator ghan lat. 9% or 108 N, or 8.: they rage® with greatest fury near the troph in
vunmty of the am luml m islands . fur outin the opeu ocenn, they rurelﬂr&n{; and when

happen within he Eguatd, they generally ave less violent than near the tropics.
" Thege are dr ) teufpest® in which (wWen*the centre passes over the ship) the wind shi

wetimes sudden y from one dlrc-uu‘ﬁn to the opposite, rﬂxsmb the sen in pyramids; its vielence |

. is frequently so gr%{, as to overeome il resistance, carrying away the masts of ships. and tearing

' The velocm of the wind in some violent hurricanes has been estimated at
about 80 or 90 mygan“hour: in a pleasant bigisk gule it isfabout 20 m. an bout In some pho.
hurricanes ate oceasignally accompunied: by an' earthquake. 2

Cyclones* happen near the B const of Madagascar, near the Islands of auntmsundae‘i A ﬁ

and to the E. of these islands, in t.heqmms f t.‘ S.E. Trade: they are'also liable to happex

eat the coasts of India, particularly in tl Buypf engel at the changing of the monsoons.

* They are %talled T'y-foongs by the mese, and Trequently happen on aud ueilr the coast of
Ohlm.\uzendlng from tbeucea the E.-war " Lucoui , and to the N.E.-ward as fur as the Japan
Y descnptnon of them will
' and the hurric anes

hag( r the islands of Mauritius and Bourbon are
X. on Passages.

of seamen the fallowin remarks on Revolving Storms :—
Mﬂﬂ,’\dﬂl Kopwty called Revolving Storms (Cyclones), has of g
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ound in ‘o me Second of this Work, under the title |

or many years {drogmpﬁr of the Nduiiralty, dro\v up |

.—u}




INTRODUCTION. 1 e

e . . . * ,)
y uch engaged the attention of meteorologists and philosophers ; but it is a subject of more
m;i,ate impg:tgauce and of fur deeper i?_tere_st to practieal seamon, who would therefore M:M
time amply repaid by a careful perusal of the several works of Redfield, Piddington, Thom, Mel-
| drum, aud Sir Willidm Reid. With a geal wofthy of all praise, these gentlemen have collected the
| facts and endeavoured to develop the laws by which such storms are governed, and have thereby
I | entitled themselves to the lasting thanks of the whole maritime community for having, not only
‘ demonstrated the dangerous consequences of neglecting the indications by which those storms are
invariably preceded; but for having pointed out the meins by which they may generally be avoided,

The joiut labours of these authors have indeed so forced the subject on the attention of the
public, that to suppose any commanders altogether ighorant of it would now be a severe reproach.
Yet there are many who, froni want of opportunities to study those works, are so xmgerfectly d
L acquainted with the peculiar phenomena which distinguish these storms, that they are unable to act
e in the hour af need with decision and firmness.  For their use, therefore, the following pages have
been deawn up ; the object being to show the seaman the necessity of seeking more diligently for
full information on these important matters, and, in the meantime, to furnish him mth a few lznef )
and general rules by which he can determine whether it be ouly a common gale that is approaching,
or whether it is lilkely to be one of these revolving storms; and, if the latter, to show him how it
may be eluded, or, if too late for that, how to prevent his being drawn into'its vortex. i

Gyration. The space over which these storms have been known to expand themselves varies
from twenty or thirty to some hundreds of miles ; blowing continually round and round a centre or
vortex, but with an ever varying force, now lulling into little more than a strong breeze, an(‘l ?hen
again suddenly swelling up into a biast of uncontrollable fury. * But the peculiar characteristic of
their revolving action is, that in each hemisphere of the world the gyration invariably takes place
in one direction, and that direction contrary to the apparent course of the sun; so that in north
lutitugles these storms revolve from right to left, and in south latitudes from left to right. The
knowledge of this law is the more especially important, as it not only supplies the seaman with
direct ‘medns of distifiguishing them from tommon gales, but it reveals to him the aetual position
of the centre or vortex with respect to the place of his vessel, and therefore points out with unerring
certainty the way to escape from them, :

Progress, But besides the above circular motion of the wind round g centre, these storms
have a bodily progressive movement—rolling onwards, if it may be so expressed, along their deso-
lating tracks, Gometimestwith great velocity, av.f sométimes appearing to pause or scarcely to |
advafice more than a few miles in the hour, although the impetuosity of the wind itself round the |
circle may continue undiminished. . 4

Regions. These storms occur comgonly in the three great oceans, the Atlantie, Indian, and -
¢ | Pubific, but they are seldom found within less than 5°0r 6° of the Equator, and have mot yet been
traced into very high latitudes. They appear to be most frequent and most severe in the West
Iudia, Madagascar, and China Seas ; and the season in which they are most prevalgnt is during the
sun's return from the summenr solstice ; or, in other words, from July to Oct. in the northern hemi-
sphere, and in southern regions from Jan. to April. . . it

Path. Though these storms in traversing the ocean do %ot always adept exactly the same
path, nor ever travel with any uniform velocity, yet there is so much apparent similarity in their
| Smovements as to show that they are ruled by one general law. To endeavour to trace this law, the | .
log books of a great number of vessels in all parts of the sea have been examiued, us well as'the
meteorologic registers of numerous places on shore ; and from them the movements of these storms
haye been reduced into comparative tables, their separate tracks graphically represenited on chaxts,
and their several characteristics analysed with great labour and zeal by the before-mentioned authors |
The general result may be thus briefly stated : —In all cases, within the tropics, they commence
to the E.; for some days they travel along a path not exactly W., but inclining a point
towards the pole of that hemisphere which they are crossing ; their rate of moverhent, though
variable, may be averaged at from 10 to 30 m. in the hour; and'as they advance they seem to
the more inclined to curve away from the Equator. When they reach the 25th degree
they generakiy curve still more until they move to the N.E. in the N. hemisphere, and
.. | in the 8. hemisphere. Occasionally they are found to cross the line of the shore, and t

| over the land opposes their progress, as appears w be generally the case in

“but by far the ter number seem to be repelled by any continental coast, so &
| back to the N.E. in the N. hemisphere, and to the S.E. on the other side

| Atlantic storms, for instance, almost always wheel d to theeN. in the
(4 Y G0y ! i

| the’sea-board of North America, i 4 g
.| Vortex. Auother remarkable feature of those storms s their
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bestspeod, she un# ‘ 4
&ogreuive velocity of a, torm iy ; r'

,'maon.mwlnchme mthatfollmmtha“

mdn.sﬁisganeu]]yatunded by & much more turbulent sea, so a mander (igthe’ |
w ' Jwe\ﬂd have led her off, with the wind on the atarbaardl::frtet. sothtd'u“‘ '] '
gmun N.,' lplhe were bound to the S. Or, if the wind or sea were not quite |
: lie-to on the starboard tack ; being certain that,althem
bg off to the xnld bear from him more and more Westerly, and :
hntan’lmuu mtng to the wind without any danger of being taken aback in
phngo tlmbemgave material consideration in dealing with these changefal
hemisphere, she 8 rnnmththemndonﬂxepmmorw
u& thusnbthowonldmupwthemd. :
The Southern Indian Ocean, which includes the Mauritius, and stretches fi
to about 110° of E. longitude, is prolific of revolving storms. So frequent and num
in this region, that it is upon record that three separate ones have been bl h
g ofiiltﬂwmm eir tracks also are variable, as well as the rate at w
 gene Mbn@d‘movmntnfmmENE to W.8.W. Let us then i
and B, in company, homeward-bound, to be crossing that zone with the wm&
Mﬂm both are startled some evening by those threatening appearances in the sky
b ilyftmugbmnehrtndugro Ea.gmtmnofthesea,wosnnlymdzmm‘
¥ mth& ‘Iao&gtowmﬂn the E.8.E, and taking ten points to the Jaft thereof (be
: ) bothonicklvmierthatthevoﬁexoftheco stornh | h
bythelruhnmnggda persists in her course, and !  ta
‘gust of wind, with a mountainons sea, anddueoverstoolue&h ;
| W“mmmnkum-peed.” Whereas B.m-nedbyaspenm nd |
’ do)irmnfih.bmmaterhmhuuttoshes.b W.,
lﬂl(wqiwilhehubeenmsely redaced) will permit ;
of the gale she quietly heaves-to,

jen & sheta omwsmﬂ
general pnulplu onim
wmhthoumoctbmvxq.m e

ce of the subject, and to 8
his hands.  But
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AlSough the e oy « “gwest before high winds, it frequently siuks considerably before |

~ a heavy fall of ‘rain © an | when the ‘mercu low, the air is light, and deprived of expam; ]
Tility or elasticity. therefore not capable ‘of .supporting huch gaspous moisture : at such periods,
consequently, Tain®generally falls, The mercury also sinks on the approach of thunder and
lightuing, or when the atmosphere is highly charged with electric matter. ~

In serene settled weather, the mercury commonly stands high, also in clear frosty weather.
The mereury, in the open sea, is generally inclined to rise with Easterly, and fall with Westerly
winds. It is likewise necessary to remember, that in the N. hemisphere, in, the open sea, the
mercury rises with Northerly and falls with Southerly winds; because the former, coming from the
frozen parts near the pole, are more dense than the latter, which blow from the equatorial regions.
In the S. hemisphere, the contrary takes place, for there the mercury yises with the eold Sou
winds, and falls with Northerly winds, ese effects are more particularly observed in high lati-
tudes in the ocean, for obstructions and irregularities will always happen near land ; because there, :
the rarefaction and expansibility of the atmosphere are not so equal as over the ocean.” After very
warm and calm weather, in winter particularly, a storm is likely to follow ; or at any time that the
atmosphere is greatly heated above the medium. temperature, -

It is proper to observe, that in the open ocean between the tropics, in settled weather, there
18 & fluz and refluz in the atmosphere twice every 24 hours, resembling the tides of the sea; but |
these atmospheric tides depend upon the sun’s influence and the rotation of the earth; and M{ !
“llow the motion of the moon. The rise and fall of the mercury, in consequence of these tideS,
is about 6 or 7 hundredths of an inch, in settled weather, near the Equator; the high station .|
happening about 10 o'clock in the morning and 10 o'clock at night. and the low station am :
4 o’clock in the morning and evening. The regularity of this flux and reflux of the at 1
is obstructed by land, but in the ocean it prevails to lat. 26° North and South ; and in fine steady
weather it may be perceived as far as lat. 30° or 32° North or South. 4 s

By proper attention to the barometer, the experienced navigator may often be enalded to

- anticipate chem%es of weather ; and, in some seas, he may by its indications eyen take in or et out-
reefs in the vight. ;

The LUhOUS APPEARANCE of the SEA, which frequently happens, more particularly
between the tropics, or near them, in different parts of the globe, is produced from various causes,
not generally known fo navigators ; although it has been moticed by Aristotle and Pliny, and by
several nfturalists in different ages since their time. Various kinds of rparine anirpals emit li
lut although the luthinous appearance of the sea is generally produced by living animals, nev .
less some kinds of dead matter seem to give it a similar aspect at times; such as the exuvie of |
fishes, or putrefucwons. 1 have sometimes carefully examined the water of the sea when it was
Juminous, éind could not discern any animation, but it appeared only to contain small particles of
matter of a dusky straw-colour, which dissolved with the slightest touch of the finger; at other times
the sea was evidently illuminated by small sparkling animals.

A peculiar phenomenon is sometimes seen in the Banda Sea, and other parts of the Eastern
seas : and particulaely in the Ambian Sea, between the east coast of Africa and the coast of
Malabar, during the rainy monsopn, This I had an opportunity of observing at midnight, when

, the weather was cloudy, and the sea particularly dark ; but it suddenly changed to a white flaming
colour all round. This phenomenon bore no resemblance to the sparkling or glowing appearance,
vbserved on other occasions in seas near the Equator, but the sea was of a splendid colour, white as

wilk, which did not continue more than ten minutes, when it resumed its ermer darkness. This
| singular pheflomencn has Leen also observed by several persons near the Malabar Coast, and in
| other ‘and it appears to be in a great degree elucidated by the observatious of Mr. taff,
| made passage from Port Jackson toward China. About half an hour after sunset, the sea
| changed to milky appearance, and the ship seemed to be surrou by ice covered with snow. A
W water being hauled up, and examined in the dark, a great number of globular
vere discovered, linked together, each about the size of a pin's head . the chains formed did
ches in length, and emitted a pale .phosphoric light. This extraordinary
was visible two nights: but as soon as the moon exerted her igfluence,
“dark colour, and exhibited distinct glittering spots, as at other tir
ons seem to show that the diffused light of the sea is
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agitation or friction on its swmface. The porpoise, dolphin, dorado, and other fishes, eherefore,‘ ;
aften reflect a vivid light when swimmipg near the surface, which has induced some persons to
ascribe the property of emittinfy light to several fishes ; but upon close examination, the bodies of
those fishes were foind to be covered with mirfute spherical particles, which adliere to their surface,
apparently the same that illuminated the whole of the sea at the time, und in all probability were
a minute kind of medusee. .

A beautiful illumination of the surface of the sea is sometimes reflected from the broken water
or waves at the head of a ship, occasioned by her velocity through the fluid, when it abounds Witlx{
those animals which emit light. Once T perceived a splendid instance of this kind near the:
Equatory when the quantity of gleaming light reflected from the waves nnder the weather bow of
the ship, againgt the white fore-sail, was sufficient to enable me to read any pages of a book, if not
printed withswery small type, although the night was otherwise dark at the time.

The TEﬁPEBATURﬂ of the SEA is a phenomenon hitherto but little investigated, although
it appears to be closely connected with the improvement of nantical science. It used to be thought
that the temperature of the ocean was sulject to little variation, particularly between the tropics;
the temperature of its surface, however, is affected by changes of the superincumbent atmosphere, |
as well as by other local or adventitious causes. ot

1st. When the atmosphere has a low temperature, a portion of its cold is imparted to the sur-
face of the ocean, by which the temperature of the water is diminished.

2ud. Tempestuous weather raises the temperature of the sen: an effect which is probably
produced by the agitation or friction of the broken waves, the particles of water rubbing against
each othér,

8rd, Currents have a more powerful influence than any other cause in changing the tempera-
ture of the surface of the ocean ; and it may be here observed, that the same rule js applicable in
this case as that already stated in regard to winds, under the articles Trade Winds and Marine
Barometer; viz., That in either hemisphere a current proceeding from the cold polar regions
towarfis the Equators diminishes the temperature of the sea; whereas a current running from the
inter=tropical regions towards either pole, raises its temperature. It is surprising how long the
great bodies of currents preserve their original temperature : that known by the name of the Gulf
Stream loses only two degrees of its original warmth in running 1,300 miles into a cooler climate,
it being 81° in summer in lat. 89° N.; and in passing the bank of Newfoundland, ity is several
| degrees warmer than thevseu in its vicinity ; thus the experienced navigator iy enabled to ascertain
wheti he gets into the Gulf Stream, merely by drawing a bucketof water and feeling its temperature.

In calm and settled weather, the temperature of the sea was found by Dr. John Davy to reach
its maximum about one or two hours aftgr noon, and its minimam about sunriSe. Were the tem-
pefature of the sea, as well as that of the st-nosphere. conjointly registered in the jourtals of nayvi-
gators, several times every twenty-four hours. it would assist greatly the improvement of nautical
science; and the proximity of land or shom hanks might prebably be ascertained by carefully
observing the temperature of the sea. v
~ 'The late Captain J. P. Wilson, of the Compan, s ship Hyfhe, a very scfentific officer, ascer-

- | ‘tained by careful observation, that the temperature of the central part of the stream of Westerly
| "eurrent which prevails along the verge of Cape Agulhas Bank, is about 8° or 9° higher than that
| «f the sea beyond the limits of the stream of current; and as the maximum of temperature is in
.| the middle of the stream of current, a ship may be kept in it, by attending to changes of tem-
£ erature in the surface water, and. thereby be enabled to accelerate her progress 10, the westward

'\adverse winds. /

2

5

TERRESTRIAL MAGNETISM. s ikl

g | Magnetism is one of the phenomenn of nature that for a considerable time has
% ‘received much and deserved attention at.the hands of science ; and although the time appears dist:ant
| at which thgtrue physical theory may be establisted, still the mass of observations accumulated
| during the last quarter of a century have laid a secure foundation for this great object.
~ metic condition of our globe is manifested at its surfuce by the three elements known as
Dip, and Intensity :—the two former terms are. however, seldom used in scientific
Thaving given way to the modern appellations of Magnetic Declination and Inclination.
“and more simple names, which are familiar to every sailor, are yetained in this brief
~ Ma Variation is the amount by which the pointing of the compass needle
the true geographical North. The Magnetic Dip is the a
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horizon gf a freely suspended needle, not limited in motion only to the horizontal plane, as is the

compass needle. The Intensity is the amount of maguetic force acting on the freely suspendef,
neecrl:. :

and giving it its direction :—forvconvenience, this elementamay be resolved into two com-

ponents, one acting in the horizontal, the other in & verueal divection. The forces are then dis-
tinguished as the Total or Absolute, Horizoutal and Vertical.

to which the earth’s magnetism is subject, ave classed as pevivdical, secular, and

irregular, The periodical changes are denoted by certain regular movements of the needle oceur-

Lring in short intervals; as, for example, the diurnal changes of the Variation, movuting in Europe

“to 12 or 15°, and apparently governed by the sun whilst above the horizon at anyplace.. The

are either slowly progressive, or run through a certain course, the ‘elements

returning finally to their former values, in periods of great and uncertain magnitades, thus, between

the years 1657 and 1660, the'compass needle at London did not sensibly deviate from the true

weridian ; in 1665 the direction was about 1}° W, of the meridian, and this Westerly Vaviation |

went on increasing to the year 1818, when the maximum, 24° 21’ was attained, since which time
the needle has Leen gradually approaching the true meridian, and was in the year 1863, about
20° 50' W, 'The irregular changes are such as apparently follow no uniform course, and are
suncoutrolled Ly any law. The most remarkable of these chunges are known .us ““magnetie dis-

turbances, or storms.’ during which the needle is affected by a shivering motion, and oscillates
largely on either side of its mean position. ‘These perturbations manifest themselves often simul-
taneously over lanl and sea, embracing vast areas: one of the most remarkable (Sept. R5th, 1841)
was observed at Toronto in Canada, at Prague, the Cape of Good Tope. and at Van Diemen’s Land.

Our countryman Halley was the first person who appears to have taken-a correct view of the
system of terrestriul magnetism ; he considered that the varintion and dip of the needle could not
be consistently accounted for on the supposition of the eurth having only one magnetic axis and two
magnetic poles, and inferred that two magnetic poles must exist in each hemisphere of the globe,—
the one fixed und the othér in motion, —in order to account for the discordunt magnetic chinges.
To Halley we are also indebted for the earlicst variation churt, published in, 1701, on his Zeturn
from a voyage in the Atl.ntic Ocean in a ship of war furnished by William ITI.  Collecting a Jarge
number of observations, e marked on a chart of the world all those places where the magnetie
true meridians coincidgd. and connecting them by a line, obtained the curve, or-line of no variation ; -
pursuing g similar course for those places where the angular differences between the maguetic and
true l.nerigiuus were, equul in amount, the courses and system of the variation lings were clearly
traced out.  Halley's vaviation chart underwent revision in 1744 and 1756-7, and since thatetime
various others have been coutributed by men of science ; later productions comprehend also the Dip
and Intensity, and dre therefore, properly, general magnetje chants.

A vatiation chart of the world for the epoch 1858, Ly Frederick J. Evans, Master RN,
F.R 8., wus published by the Hydrographie Office, and rvevised editions have followed to the
present yeur; it has no equal. This chart is especially used for the navigation of wron-built ships.
as the seaman, by observing anzimuths of the sun, or other heavenly body, aud comparing the varia-
tion of his compass®so determined, with the known variation of the chart, can detect any changes
in the deviation of the compass. *The Admiralty Manual of the Deviation of the Compass* com-.
prises charts of the lines of equul dip and equal horizontal intensity. Ve

%  The Variation of the Needle, as before alluded to, is in most parts of the globe undergoing,

continual change, paviaking of an annual as well as a diwrnal vuwriation. The latter follows a |

general law in either hemispliere: in the N., the movement of the N. pole of the needlefrom

about 8 a.n. 10 1 1.y is from E. to W.; it then becomes stationary, and with a slow motion retro- it

U

grades to the E., arriving at the original point about 10 .n., a smaller oscillation being o’hen‘g

- during the night ;ﬂne movement in the S. hemisphere is reversed in direction. The amount in |

| angular value varies in different latitudes, and according to the:seasons ; in Northern Europe it

aitains 16" or 17°  The annual change varies in different regions’: at the present time in Great | -

| Brituin the averuge decrease is about 7. Ou the E. consts of America. nearly in the same parallel,

the anunual changes ure remarkably small, whilst in the Led Sea the anpual decrease |

sg"‘s he preseut century has uveraged 4 to b minutes.

e G
. m‘m@mn» and companion to the Admiralty Manual, we stro recommend § 4
ementary Muiual for the Deviations of the Compass in Iron Ships. blished by J. D, ,

(it appears to be incrcasing by a similar amount. At Bombay, Madias, and in Eustern lidia |

2
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¢ 1723 18 50 W.
1609 0 12 W, dden.... oo 1800 8 49 W.
a 1702 12 50 W. 1857 4 W,
oo 3 T Y e
B ofG 7 R A .
DS rewee] SABAYL oo B0 T W, Maené {3;8 (l] gg }‘z
o Do Reminl S e v SR | e e Sl ) e ;
TN 1841 0 85 E.
‘ 1857 R0 84 W, ) i
¥ 1805 11 42 W, 1798 8 AG'E."
et o 1818 ... 16 40 W, 1813 8 47 K.
| Mauritius 1824 13 48 W. Sydney, New | 1004 8 56 E.
o/ 1836 11 18 W, SouthWales:] 1843 .. ¢ 44 .
1858 9 45 W. L1840 .. 10 9E."
*&

which points

In like manner the term ;

the needle has no inclination or dip, bu
| Equator

mp of the Needle engagen but little tﬁo attention of seamen, though it is familiar :
fhlt the compass needle does not retain its horizontality on great changes of %muda ampﬁ:;?

gh the mediam of adjusting weights. As the dip is an important element in the e ;
i es of the magnetm condition of all vessels, whether wood or iron built, a,b
)  and distribution is added. It has been already observed that the -
d to those phlmonn ‘on the surface of the earth where the
mes vertical ; the end of the needle
in the other.
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for a correct appreciation

deviation of the compass caused by the iron in a ship.

popular and practical direction.

giving the best practical me%ds for determining the
a few general propositions;™
character of local deviation, and its dependence on certain maguetic laws.

in building, the deviation being Ilasterly when the pait of the ship which was 8. in building is E.

a source of perplexitysto the seaman. :
2nd. That the amount of deviation in one ship is no guide to the amount in another vessel.

first of t elements prepon
divection in both hemispheres, though varying in amount. e i
5th. Experience has also shown that the deviations in iron vesselsare nﬁ'eac? by
 of the'ship ; the maguitude of the error so resulting depending on the amount of hee
extent on the.value of the deviations observed while the ship was on am even keel, as aléo on
original ou of the ship’s head in building; but in general the mazibnum disturbance (or .
wi found when the ship's head' is North or South by the observii
nishing when the ship's head is East or West by the observ. as

# tion, (or is i

er maguetic body, and as quickly

1 does not, under ordinary circumstances,
it retains Qa gmgne:ie power even

A S : INTRODUCTION, g
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; W the amount of dip (1859) at seteral stations within the limits of this work: '

, i ,1?( ') rvam e ;3‘*& e
RO IR A o 4 e R g & °
London e os .E;“ 68 35 N. | St. Helenayeeo....d %l@ ingapore .).......... 13 18 8.
Cape de Verde Tslands 45 AN, | Cape of GobdiHope 54 30'S. | Sydney, N. 8. W,. 6245 8.
ASCONSION. curus ety 180 M. | Maugitivs ............ 54 0. | Hobarton ............ 7036 §.
Rio de Janeiro...."s 12 80 S. | Bombay ............ 19 15 8. 5"

: A ; : T . . o
Having thus briefly wloed those principles and elements of terrestrial magnetism necessary
of so important a branclyof knowledge, it will be necessary to direct the
seaman's attention to the immediage practical subject of the localymttraction, or, in othér words, the

. -
The DEVIATION of the COMPASS is a subject whiohut late. years hus received ample
" attention from our most celebrated nawigators, mathematicians, and ‘men of science: of the former
Flinders, Parry, James Ross, Fitzroy, gnd Sco;esby. must be especially noted ; whilst the labours
of Airy, Sabine, Harris, Johuson, aud‘A. Smith, in the field of theory, have given the subject a

The uncertainty of the amount of local deviatféh in a ship, and the necessity of determining
or making compensation for its amount, are facts now so universally admitted, that it is unnecessary
to adduce proofs, or to direct attention to the disastrous consequences of its neglect. But before

Jdﬂnt and its application, it is well to offer
ased on observation and experiment, and to explain the varying

1st. That the compasses of all ships, whether built of wood or iron, are liable to a greater or
less degree of deviation ; but that, in iron ships generally, lurger deviations and more variable con-
ditions exist. The most remarkable of these conditions are, that in iron built ships the ngutral
points approximate to those points of the compass to which the ship's head and stern were directed

and Westerly when it is W. It follows from this that in-an ivon ship built head North, the devia-

tions will be Westerly vhen the ship’s head is to the K., and Easterly when the ship’s head is to

the W. This being opposite to what is generally found in wood-built ships in N. latitudes is often
f » "

8rd. That thesg errors are subject to change, on a change of geographic position, bit especially

of maguetic latitude ; and may change, from extraneous cirsumstances, without a change of latitude.
Adth. The changes which the deviations undergo on a change of geographic position differ
according to the structure of the vessel. In wooden vessels the deviations are dependent on the
amount of the magnetic dip (varyihg directly as its tangent), diminishing as the magnetic Equator
is approached, and change their direction on attaining a S. maguetic latitude ; the deviations do
not however sanish i changing from the one direction to the other, but near the magnetic Kquator
have four zero points when the ship's head is on or near the magnetic cardinal poiuts, two Easterly
maxima when on ox near N.E. or 8.W., and two Westerly maxima when on or near S.E. and N.W.
In iron yessels, where the standard or azimuth compass 1s in a position remoyed from vertical bars *
s of ‘iron, the change is dependent on the changes of the earth’s magnetic horizontal force

a8 the horizontal force), in addition to the dip ; as the influence, Liowever, of the
rates in most vessels, the deviations generally retain the same

',thehcdiu'g
1, and to some

i
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hﬁneucing bOdy is romoved : its magnetism_has therefore received the term “Waﬁ" whilst

limla 5‘@-: of soft iron has received the term ** indy .""‘_ ; ¢ 3 ; i

¥l It will be readily conceived that much of the iron of a ship must be in an iate state,
_between the two extremes of *hard” and * seft;" Wghe magnetism of th s, portion een named
" sub-permanent,” or * retentive,” and the condition of this magnetism appears to be it is liable

to change from blows, or straining of the vessel, as also slowly ax gradu*‘y w‘ﬂw vessel
~¢hanges her magnetic latitude. . " . :
The nature of the change in the deviation produced by the permanent and induced magnetism
- vespectively, on a change of magnetic latitude, is this :—* The first s inversely as the hori-
* zoutal force; the second varies as the tangent of the dipy their chaliges in different magnetic
| latitudes may be thus described : at a maguetic Pole of the earth, when the dip is 90°, and the hori-
_ zontal force zero, each part beeomes infinite :—this indicates tha,t is then no directive force.
“ For some distance from thegmagnetic pole, the two parts change nearly at the same rate,
and therefore the whole varigs wearly as the tangent of the dip. But as we approach the magnetic
equator, the part which arises from the soft iron dix_'nimsheg the most rapidly, It becomes zero at
the Equator, and in S. magnetic latitudes hus the'same value as in corresponding N. magnetic lati-
tudes,%ut the oppesite sign. The part which avises from the hard iron does not become zero at th_e
- magnetic equator, but becomes a minimum mt that line, nearly coincident with the magnetic
eqnator, at which the horizontal force is a maximum, and in S. magnetic latitudes it has the same
sign and nearly the same value a8 in N. latitudes. y ﬁﬁ
4 “If the hypothesis that all the fron is pegfectly bard or perfectly soft were strictly t t
“would he possible by obscrvations mude in any two magnetic latitudes tg determine the values of
the two parts separatc!z.. But, in fact, this is impossible. . The sub-permanent or retentive mag-
netisi, causes the changes in the magnetism of a ship to depend not only on the place at which _the
ship i8, but on the places in which she has been for some preceding days or weeks ; her magnetism -
being thus in arrear of its theoretical amount, to an extent which there appears to be no means of
estime.ting.™ . L
It has been established by recent investigatious, that a chauge takes place in a newly-launched
iron vessel, even without a change of magnetic latitude ; but generally that after a few months' sea
service, no further chunge of any importance takes place without a change of maguetic latitude,
Mechanical Correction. From the preceding details it is evident that the quesgion of the
deviation of the compass és very complicated, and heuce the unceasing experiments and investiga-
tionesto neutralize its causes by mechanical cor rection, or (in other words) employing an antagonistic
influence e iron of the ship. The genera. w. thod now adopted in the miﬁwntﬂe navy is that
introduced by the Astrguomer Royal, G.,B. Airy, who, from the year 1838 to the present time, has,
been e;&q'd in its diseussion, He considers that the deviation of the compass may bb a ely
corrected by placing a magnet in an athwart-ship direction, fixed at a distance determined by trial,
for correcting the deviation when the ship’s head is N. or B ; by a magnet in a fore-and-aft
| direction, also at a dists determined by trial, for correcting the deviation when the ship’s head
| is E.or W.; and by a mass of uﬁﬁynezized iran, at the same 1ével as thepolﬂpass.r} the athwart-
: pl.nipﬂine,g in the fore-and-aft line, according to circumstances (usually in the former), also at a

¢ ermined by trial, for correcting the deviatiog when the 'sw is N.E.,B.E. 8.W,,
% g # WA 3 ‘ %
g o ok

*‘ . E & z * ‘,5‘0,.}‘ 2 1
1 The Magnets aré hereemployed to correct that portionsof
magnet,” or #semicircular” deviation (or that arisiz‘gfmm the

8

; ‘ ’ H“:' ioldr-

iron, and that induced by the vertical parof the edrth’s force
£ !{ netized iron to correct the, “ quadrantal” deviation, of that due
| induced in the Soff, iron by, the horizontal partfof h's force.

“Bine < { it *
. * o xénder this term clear, we subjoin the following description from the Ad
of the earth on the N. end of the needle. is exerted in the direction called the
1 of the dipping-neddle, viz., towards the magnetic N4 biit inclined to
otic dip at the p in England about 70° below the horizon.—A rod o
beconfus instantly magnetic. Ihmn England the upper) end beo 3
; ¢ lower).end B,
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The unmagnetized iron, when adjusted, produces its due effect at all parts of the world,
without ever requiring change, and the quadrantal deviation is considered thus permanently®
corrected.” The elements of polar-magnet deviation are of course liable to changes on a change of
mngueﬁo latitude, as already noticed; but these changes may be corrected by re-adjusting the

sition of the magnets, leaving the unmagnatized iron undisturbed, and that the change |if there
1s any) in thesintensity of the correcting magnets will also be corrected as to its effect on the com-
pass by the same re-adjustment of position. For more complete detail on the subject of compen-
sation, we must refer to Mr. Airy’s valuable discussions, given in the Philosophical Transactions
for 1839 and 1855, as als the Reports of the Liverpool Compass Committee, 1857-61.

Many practical authorities are averse to the correction (by magnets and soft iron) of the
Standard compass of the ship ; but, from the great amount of distirbing force to which steering
compasses are from their position generally exposed, this smechamical correction is, doubtless, for
them very desirable ; compasses so corrected should however néver be considered a8 emtirely com-
pensated, but that their deviations require vegification as frequentlyas practicable.

- ;" Y

RULES FOR ASCERTAINING ANf) APPLYING THE'DEVIATIONS OF COMPASS
$ CAUSED BY THE IRON IN A SHIP.
41, Every ship should be provided with a good azimuth compass, which may be called the
Standard compass. It should be fixed on a permanent ‘pillar, and at such a height as to permit
amplitudes and bearings to be observed with it over the bulwarks ; and be also carefully placed on
the mid-ship line of the quarter-deck or poop, as convenient, and as far as possible from any con-
siderable mass of iron, such as the spindle of the capstan, chain-rigging, iron davits, &c.; and care

also observed in placing the lubber-line directly in a fore-and-aft line of the ship. \

2. In iron-Euilt vessels, it is desirable that all the compasses, but more ec'%;c::rllﬂ the
Standard compass, should be raised much higher than usual above the deck; and the tted
80 as to be readily consulted.

8. When the ship is ready for sea, with all her iron stores on board, and stowed in their
proper places, as well ao the moveable iron-work secured in the positions in which it is intended to
remain at s#a, then the deviation of the Standard compass from the correct magnetic meridian is to
be ascertained by either of the following means : viz, by the bearing of a*distant and well-defined
object, or by a series of reciprocal observations. In general the former is most convenient? as
requiring only one ohserver ; and advantage can be taken of the ship tending to tidés or winds,
where time will permit, instead of employing hawsers. ¥ %
thﬂ"o ascertain the deviations by bearing of a distant object.” 1. The object selected tbr

purpose, should be at such a distance from the ship that the diameter of the space through
which she swings shall make no seusible difference in its real bearing : thus, if at an anchor with
a long scope of cable, a distance nqt less than from 6 to 8m. Wd suffieg’; 'if at moorings or in a

‘determined. * By the term * real or correc bearing” is meang, that w e com
#ﬁwgﬁ, have given on every point, had it not'bgen distiirbed by the lgeal atéraction®f the ship. This

may be generally effected by taking a mean of all'the bearings : but a surer result Will'be obtained

b where the compass stood) the distant object ; the beaying of the latter wil

; its cqrrect tﬁ%ear’ugfr'omthpshi.‘ RO L SO 7

at the oo:;pasa is not ' p on trap (volcanic amd i
iron, such d8 buried anchors,jgas-pipe

o e
¢ may also be determined by obtaining fr

pplying thé tion to it,—that element being dec
ned on shore in the neighbourhood of the ship's positi

e correct magnetic bearing of the distant objeet, and Mvo
‘ -.*\;h.m . n board, w}u;;£ the shin's head
\‘-.*‘ ~~ k L4 " ﬂ;»" 3
A A ‘_-é"‘p‘:‘(w.v- iz

basin, distancesvould be sufficient, . " R
2. If w are employed, the ship i to be gradually swung, so as to brings,p‘c; head
successivelyon eachgpoi 16 compass : n& ien steady, and after a gentle tapping of the com-
pass-bowy to free action of the needle, the bearing of the selected objedt is to be observed and 4
registered. If time presses, ven 8 M' will suffice ; but in the latter case, it is advisable
to obtainithe cardinal and in ate poi Q‘ »
" real or correct m _ﬁc_‘m of thelsélected object from the ship must then be

ng t fbt&l‘uhrd- compass to the adjacent shore, in & position in a direct line between Eﬁ
)1 wﬁ

O i,

.4

e A g

i
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on each of the several points, will show the error at each of those points which was cadSed by the

eship’s iron ; or, in other words, the deviation of the Standard compass.

5. The deviation thus fofad is named East when the N. end of the needle is drawn to the E.,

| or right hand, and*West when it is drawn tq the W., or l¢ft hand of the magnetic meridi 5 :ﬁl ;

every seaman is familiar with the terms Fast and West Variation, it appears only

int out that the terms Fast and West deviations are precisely analagous, and may be thus
g]tnatmted. A ship is off the Lizard, where the variation is 24° W.; with "her head W.S.W.,
she has a West deviation of 6°; and with her head E.N.E., an East deviation of 7°; in the former
case, with her head W.S.W., the variation and deviation being of the same name, may be treated
as an actual variation on board of 80° W.; and in the latter case, with her head E.N.E., the
variation and deviation being of different names, may be treated as a variation of only 17° W.
Were seamen to consider the similarity of the terms deviation and variation, and the simplicity in
using them, combined, when convenient to do so, much of the misapprehension and mistakes which
frequently occur in practice wounld be obviated.

To ascertain deviations by reciprocal bearings. 1. A careful observer must go on shore
with a second compass, and place it on its stand or tripod in some open spot, under the conditions
of being free from local influences as before noticed, and where it may be distinctly seen from the
compass on board.

2. By means of preconcerted signals, the mutual bearings of the shore and ship’s Standard
compass from each other are to be observed at the moment the ship’s head is steadily on each of
the suceessive points of the compass. The observations should be simultaneously made as strictly
as possible ; and to guard against signals being misinterpreted, the time at which each bearing is
taken should be noted, both on shore and on board, by compared watches. A

8. Before, if convenient, or after the process is completed, the Standard compass should ‘be
carried on shore, in order to be compared with the compass which had been employed there, by
means of the bearing of some distant object ; and the difference (if any) is to be recorded, in order
to edirect or reduce the shore bearings to what they would have been had the ship’s Standard com-
pass been so employed. And in all cases when compasses are compared, the caps, pivots, &e.,
should first be carefully examined.

The following forms will be found convenient for registering the two processes of ascertaining
the deviations : — 5

. . A

j:; " P FORM 1.—BY BEARING OF A DISTANT OBJECT.
X ey
»

Observations to' determine the effect of Ship's Iron on the Standard Compass of ‘Ship ** Perseverance,”
© in the River Thames, 1st June, 1863. The correct Magnetic Bearing of a Church Sucplcm
the Ship, being N. 50° K. 8 miles distant.

3?""'“'“«9 by the ‘"l‘l:nrln;‘bfﬂgepl:b'y ¢ s{'&':fuog of the ffnlp'_-xs‘-:_agta. xawmm. m
W'Nn;; N‘(:blﬁ o & o ¥ou ':“ ' 71
North. ; A0 E. 4 50 E. N. 55 10E. 1+ 10 W
ﬂ' I}:ybE. 42 R 7 85 158 oE.‘J-\ &\
N.N.E. 40 25 | 9 85 Slis" 160 40 10 40
N.E. by N. 80 80 10 - 80 | 62 120,
N.E. & 38 50 11 10
NE%E 88420 . 11 40
ENEY 1. 86 45 18 18
E, by'N. 35 - 50 14 10
- East. 85 80 14 .80
E.byS. | 87 45 12 15
JESE.® 40 0 10 0
| B.E.byE, |' 41 25 8 85
| S.E. il o 4l 40 6 20
BE.byS. | 47 26 2.8 g
-1 R ™ N T 0 15°
S8.byBE. | .04 60 4 90",
. T

P §o v ﬂ
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»)
'FOBM 2.—BY RECIPROCAL BEARINGS. »

‘} : : .
Observations to determine the effects of Ship’s Iron on the Standard Compass of Ship * Perseverance,”
made at Greenhithe, River Thames, 1st June, 1863.

[Note.—The Standard, and an azimuth compass were taken on shore, and compared by
observing the bearing of a distant object with each compass, the two compasses being twelve feet
apart, in ordég to prevent their haying influence on each other. The bearings, by the means of
several repetitions, were found to agree, The azimuth compass was retained on shore, and the
Standard compass replaced on board.] a

| ¢ Stal

e et | CCELISGTYS | PUBISANT | bermtonorns

— e | s

9 R0 E.S.E. | N. 76 W. | S, 66 0 E. 10 0 E.

9 24 S.E. by E. 75 10 d 66 385 8 85,

9 80 S.E. 78 0 67 40 5 80

9 40 8.E. by S. 71 10 68 86 R 85 4

9 456 S.8.E. 69 0 69 15 0 15 W.
.9 48 8. by E. 64 50 69 40 4 50 ,,

PR g8 b1 South. 64 380 69 40 ke O P
9 55 S. by W. 61 50 69 50 8 0
100 S.8.W. 58 R0 69 0 10 40 ,, :

* »

4+ And in like manner at all the points of the Compass.

It has been alreadystated that the terms East and West deviation are precisely analogous to
that of Fas® and West variation, and therefore, in applying the correction for the deviation to any
course or bearing, thesseaman must adopt the same method exactly as in the case of applying
variation ; that is to say, he is to suppose his eye in the centre of the card, from when )ﬁ
along the point in question, he is to apply the Hast deviaton to the right hand,and the ‘at
deviation to the left hand. ° &

‘Example 1.—1f ship's head by Standard compass be E.N.E., and deviation (see Table) be
18°15' K., then the correct magnetic direction of her head will be 18° 15’ to the right hand of
ENE, orabout E § N. - ; By

Ezample 2 —1f with the shipjzvheaq on the same point as in the foregoing example, the
bearings of kwo islands be S.E. and W. by S. by the Standard compass, then'by applying the same
correction, 13° 15" E., and in the same way, the correct magnetic bearing of those two islands will
be 8. 81° 45’ E., and N. 88° 0’ W, or, roughly, 8.S.E. 4 E., and W_} N. ~

[Thig"example'is instructive as to the necessity of stating the direction of the ship’s head when
bearings are insérted in the log book uncorrected. : .

fémph‘&—-lf it be required to steéer the vessel on a certain correct magnetic course, and
fowtlﬁ::‘gn‘pose to determine what willube the corresponding course by the Standard compass, the

thove must’ be reversed. 3 e .
. Let the proposed correct maﬁeﬁmme be 8.1. The deviation for that point by the Standard
y 58 i8'5° 20" K., .which now | ing applied reversely, or to the left of S.E., gives S. 20 E.,
, for' the approwimate course to be steered ; but to determine the course accurately, the
dde tq this*partly corrected coursp must be employed, instead of that belonging to the
rse, ‘Referring to the Tdble, with the approximate course 8.E. } E., and txgin the
cé from the half-point, the proper deviation to be allowed will be 7 0/, whi
of 8.1., gives'S. 52° E., or nearly S.E. § E. for the desired course, <%l
héa large amount of deviation, wh;n a change of from 8 to 5° between conse~ |
unc n, it, is necessary to pay dne attention to the foregoing example. ¥
ik - o g E i

r, any mistake in shaping a proper course by the S compass, i |
d% ole like the fomg. where the corrections for deviation have been
d in. e 3, and with the corrections due to the approximate courses; |
* courses to be steered. » ? i ! )
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TABLE OF STANDARD COMPASS COURSES, ¥
For Ship * Perseverance,” determined in River Thames, England. D
Correct Course fore to be steered by dard Correct Course therefore to be steered by Standard
Magnetic course ) M N - in order to make good the
i SR m R eeed | T e s ety e
o ’ o ’
North. N. 8 20 W, or nearly N. 1 W. South. [S. 6 50 W., or nearly S. § W.
N.by E, 5 O0E. - N.:E. 8. by W. 21 86 " S.&y W.§W
N.N.E. 148 * , NbRE4E | S8W. 84 55 » BW.S.
NE byN. | 24 5 » NNE.{E S.W.byS. | 472 © , = S.W.IW.
N.E. 34 20 w  N&E. by N. SW. . 59 40 S B.W.by W.4W.
NE.byE. | 45 6 » NE. | s.W.by W.| 70 35 w® W.byB.%8.
EN.E. 55 50 » NE byE WAW, 81 0 w  W.18,
{E. by N 65 50 w NE byE }E. | W.byS. |N.8825 R
East. 76 10 & E. by & i N. West. 79 10 . ‘W. by N.
E. by 8. 86 55 i B4 N W. by N. 68 45 w  W.byN.§N.
ES.E. 8.80 6 % E. §8. W.N.W. 59 0 % N.W.by W.4 W,
S.F. by E. 66 5 w SFEbyEFE | NW.by W. 4910 w  NW.i{W.
B.E. 52 20 % S.E. § E. N.W. 39 15 2 NW. ¢ N.
8.K, by S. 86 55 " SE.%S. N.W.by'N. | 20 45 »  NNW.§W.
S.S.E. 22 45 s SRR, N.N.W. 20 80 . N.by W.3 W.
8. by E. 6 16 w  B.3E N.byW. | 1148 w  N.by W.
©

L3

This Table should be hung in a convenient and public place, in order that the pilot or officer
of the watch may make immediate use of it ; but it must be remembered that whenever, by shifting
guns or cargo, or by great change of latitude, the deviation of the standardecompass is found to vary,
a new Table should be immediately constructed. This may be effected at sea byea series of
azimuths taktén with tht ship's head successively on different poimts, and comparing the variations
80 Hetermined with the known variation at the place of observation. In any cursory examination,
the points of most importance to determine will be those of no deviation, of greatest deviation, and
at & few of the intermediate points. ¢ ‘

* 1Inaniron ship especially, it is always desirable to determine the compass variatfon by actual
observation of the sun's azimuth and amplitude frequently during the day, whilst at sea ; for it must
be remembered, that by these means the Two corrections, viz., for deviation and variation combined,
are obtained, and ample warning afforded for any necessity of the reconstruction of the Deviation
Table. (See Practical Hints abont'Compasses, page 328.) 3 ot
| . 1t now only remains to add, that the mariner must remember that the corrections found for
| the Standard compa#s belong to that compass alone—and to that compass only whild 4n its proper
9 place; and that those corrections will furnish no guide whatever to the eﬂ'eotfoup shlpﬁ,ilm ona
- | compass placed in any other part of the ship LT . i |

It is essential, therefore, that the ship’s course should not only be invariably directed by the |
Standard compass, but that all the courses and bearings inserted in the log-beek should be those
shown by that compass alone ; the binnacle compass or compasses being regarded solely as a guide
to the helmsman : thus, when a ship has been placed on her proper course by comp
the helsman will notice the point shown by the binnacle compass as being ; dﬁnﬁ '
to attend ; and & comparisor of the two compasses should be frequently made by
, ,wqtgh, especially whenever any alteration occurs in the direction of the courses *

»

1

‘ : Methods. The deviations *of the Standard#@@mpass are
- | graphic methods for their determination and application, ptbﬁim by. o
| Admiralty, and also by the Board of Trde. Mr, A. Smith's strai
~ found a simple and convenient plan for tabilating the results of the ¢
| the \‘#upe" corrections. g ¥ h g
S e nmend go seamen the adoption of these ingenious a
| they are obhuubhﬁ J. D. Potter, Admiralty Chart Ag&mw ?"
i A B S o g‘ o
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REMARKS ON THE TESTING OF COI\:IPABSES. >

Accidents happening to steamers plying between England and the East Indies, and generally
with a fatal result, have caused the navigation of eastern waters to be looked upon as abnormally
dangerous on account of conflicting currents, the charts of these seas to become sadly depreciated,
and the compasses, together with the absence of lights, here, there, and almost everywhere, to be
spoken of as certain causes of disaster. But is this all the truth? Time was when with inferior
compasses and meagre charts, before we knew much of the vagaries of surface-currents, and with
never a light-house between Bombay and Suez, the per-centage of casualties was a hundred-fold less
than at present. And when we can point to a line of steamers whose career during a quarter of
a century has been a great success, and whose officers acknowledge that such success is due to a
watchful care over the ship's compasses, we claim to be heard when we affirm that the primary
cause of iron steamers getting out of their reckoning is ot the mariner's compass ‘merely, but
inattention on the part of master mariners to the compasses placed in their ships.

Since this volume was made over to the printer's hands, it has been my good fortune to be
passenger in more than one steamer under a careful commander. In vessels ably commanded, the
compasses receive due attention. There nothing is left to chance. but (as already pointed out at
page 829), if a considerable change in the vessel's course be imminent, a test is taken of the existing
deviation on the course about to be steered. Thus all uncertainty will be set aside. It must be
remembered, too, that when a ship changes her geographical position considerably, and especially
when she has passed from one hemisphere to the other, all old tables will be found useless for
present purposes, and it becomes indispensable, therefore, that an early opportunity should be taken
of forming new tables, by again swinging the ship and ascertaining the actual deviation.

Some short practical examples, as being of most value and the best for ready reference, are
here given, to encourage young officers not to neglect their compasses, for neglect is sure to
embarrass them in doubt. The careful navigator will never relax his attgption, nor suffer his
subordinates to do so. When in sight of land the same careful .* sights” of all kinds should be
| taken—to test the chronometer, the compass, and the chart—as are an absolute necessity when
out of sight of land, to,ascertain the vessel’s position. It was said of old that the three essentials
to safe nayjgation were, Lead, Latitude, and Look-out. In these fast days may we not insist upon
equal attention being paid to these other three, Chart, Compass, and Chrenometer ? , ’

‘The officers of the P. and O. Company have had a longer and more varied experience in the *
navigation of eastern seas than any other body of seamen, and it is noteworthy that their precautions *
against accident are’ more numerous. The question of * istance off,” when passing islands, capes,
or other lahdmarks, is not allowed to become a matter of mere guess-work. In their shipssthe |
officer of the watch is encouraged to determine distances by the changes of bearing in a certain
time. This method—designated the ¢ four-point bearing "—consists in noting the exact time
when the object is four points on the bow, and again when right abeam. The distance run by the
steamer in the inter¢al will be thé distance of the object at the second observation, assuming that
one course has been mdintained during that interval. ;

The syStem pursued in the P. and O. vessels with regard to compasses, which is well worthy
of being followed by other navigators, is as follows :— >

The vagaries of the compass are duly recorded in a form somewhat like that given below.
Thaus, on successive voyage, as the vessel (on about the same course) reaches the neighbour-
hood of her former recorded azimutha] observations, these are repeated and similarly noted in the
book. Discrepancies are thus found out, and if there be a doubt of the correctness of the last-
taken azimuths, the observations are multiplied.+ Thus may the deviations be at any time examined
at séa, and theit correspondence or otherwise with the tables be ascertained, by a few careful
‘azitmuths, with the ship's head suceessively on different points, and especially on that point or degree

hich is to be the .course she will have to steer. .
~#he secrét of the successful mavigation of the Ru.and O. steamers is this—steering to the
~instead of (as formerly) to, the quarter.point; by which very rough method gou could not
‘position required to be reached within a ‘ handful of miles.” Quartermasters and
and Chinese, readily learn and appreciate this new system, to which the

both British
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Short Practical Examples.—The P. and O. steamer  Mongolia,” from India towards
%England, during March and April, before entering the Red Sea, tested her compasses by placing
the ship's head successively on the different courses she would have to steer in the Red Sea. Aguin,
between Aden and Suez, before entering the Mediterranean Sea; a third test between Alexandria
and Multa; and lastly, between Gibraltar and Southampton. These examples represent merely a

few of those actually taken.

BoumBay To ADEN.

The results are tabulated as follows :—

P. AND O. STEAM SHIP, “MONGOLIA,” A. COLEMAN, COMMANDER.

3
Varlation Ship's Hoad
a Ship's Head, 13 P be! Tru Total
Date and Time.|* Lat. Lon. of . %. iy ﬁg b{’os:;;m !';:::nme s Remarks.
Compase Compass, *
N. E. Ww.
1874. |18 0 (6020 | £80| 8. 54 00W.| ; | 8. 60W.| & 00W.| 8 80 W. |Shipsteadyand
March 27th, 00 OBB0. 5y’ | 75 | 45 70 4 7 40 ,, 6 10 ,, upright.
AM. i » 70°24 ., | B +2.°80 o 9 86 ,, - Boige
» 7985, (% | West. /1035, | 765,
w87 7, |3 |NsowW.[1268, |1028,
N.8 6W.|= | ,7, |14 6, |1185,
n7866, |@ | 60, {1866, |11 26,
SaMe Vovace CoNTINUED.—ADEN TO SUEZ.
e e 1w i
1874 |19 0|3010( 445 | N. ‘6dom. ' £ [N.10 B | $80w.| 115 K. |Shipsteadyand
March 81st. N. 620W. § | North | 620, [¢185W.| upright.
A w1860, | § |N.IOW.| 860, | 4 6, | ,
3 n3065, | ,2, 108, | 610, |
. 3 » 43 15 ,, .a » 30 ,, 13 15 ,, 830 ,,
" & ”» 54 15 ” : m » » 14 15 ”» 9 30 ”»
N Same Homewarp ' Voyaek.—ALEXANDRIA T0 MALTA. ¢
N. E. W. .
18'74' ) ’ o ’ ’ ) ’ ﬁ. o Qi 4 o 7
Aprilgth, [82 40 (2620 | 730 | N. 7o a5W. | £ | N. 6o w. |ab 45 W. | 12,75 W. | Ship steady,
AM. 270 0, |8 .00, |20 0, Li8'80,
»8 0, |8 ,40, |19 0," 1180,
» ,,“15 ” o nson 17 16 ”» 946”
S n 3445, |5 | 20, |144bo, | 718 .
. o SL U6 Ll | ,,20% 11146 o 1 1B
» 15 » North 8 16 ” 0 45 »
" i > g
Same HoMEwARD VovaGk.—GIBRALTAR 10 ENGLAND.
< > ; . - 2 .
i P | oy o
’ | §
3625 | %780 1980 | N 82 ‘ow.| . |~ Sow. |82 ow.
» 5015, | £ ,,zo,,wm";,_
"37.5"' 4 ,,10,," "”
A o 22807, North. .| 22 80, |
811 off ., sg; = |N.10E. |1830,
N. b H| w20, |1445,,
w iV IR L0 T
531 0, n 40 5, 9.0,
» » 0 00 4 L 780,
" A"k




coqinhon of ' the foregoing with the following tabulated statement—and it will be noticed o
that the observations in nearly the same locality, but on different *voyages, are placed abreast of
each other—will show that occasionally the deviation on one course differs 3° or 4° in two
successive voyages. It is clear, therefore that old Deviation Cards must not be trusted, and that
the compasses cannot be too frequently tested.

P. & 0. STEAMER “MONGOLIA,” A. COLEMAN—COMMANDER.
BomBAY TO ADEN.

[ E—

- Difference
Variation : ,g Ship's Head |, D o .
Dateand Time Lat. | Lo f Ship's Head, | £ | by Srandara | PELYOEN True . Remarks,
o i True. mg S amn Tesdand | Deviation.
o .l ° 'I ° .I o ’ -] o o ’ y
1874. 1860 | 4940 | 280 | 8. 54 30W. g 8. 60 W.| 5 380W. 8 O W. |Ship tolerably
June 28th. 4 64 00 ,, = w00 g 6 00 ,, 3 30 ,, steady.
A » 70 45 ,, g 8, | 915, | 645,
w17 45 ., West | 1215, | 946,
»,868, | o |N 8W.|188, [11 0,
N.8580W.| 5| ,70, [1580, (13 0,
1645, |@ | ,60, |1645, |1415,
SaMe Voyaee (CoNTINUED).—ADEN 10 SUEZ. g
N. B. 1
o ’ o ’ ° 7 o ’ av o o ’ o ’
1874. [1980 |8900| 6 0 |[N.45 oW.| & [N. 80 W. [15 oW. | 10 oW. | Ship steady
July 2nd. » »815, (£ ,2, (1815, | 815, | and upright.
A, 166, kA | T10s |1 | 646,
. { » 0 1.9 North 8 30 ,, 3 380 ,,
N.416E | § [N.10E | 545, 045,,1 »
¢ w
3 -
Same HoMEWARD VOYAGE.—ALEXANDRIA To MALTA. .
N. 5 L
° ’ o ’ o ’ o ’ -] o P o ’
1874. | 8280|2620 | 715 *N. 89 45W.| . [ N.70W. |19 45W. | 12 30 W. Shipltetdg |
July 14th. w8045, |£ | ,60, (2045, |1380, | withaslight |
AN, o AL o 8 » 80, |21 0, |[1845, | listto port. |
» 60 » i » » 20 30 ,, 13 15 ,, !
»4980, |2 | ,8, [198, (1215, 1
» 87 » 'E » » 17 30 ,, 10 15 ,, :
. » 24 » W ” » 14 15 ,, » i
» 11 45 ,, o 1145, | 480, |
VOYAGE, A8 ABOVE."—GIBRALTAR T0 ENGLAND. i
1
° ’ o o ’ o ’
N.68 OW.| . [N.80W. 3 0W.| 1310 W. Shis ug:?ht
» 50 40 ,, g » 20., |30 40, 10 &0 ,, and steady. i
'y 86 45 ,, Y 210, (2645, 655, | {
23 80, E "Worth {2830, | 340, i
949, |{A|N10E |194, | 0 1E
Woasok || .2, |1610, | 450, with a list
1686, |8 | »30, |1824, | 736, ! tostarboard,
"2:8“" e g 10+ 80+ 9t g O -&mw,
an 80 ,, » » 9 80, 1 80, e pass.
. e
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INTRODUCTION.

'

~ The examples on the two preceding pages clearly show that a considerable differeace in tl;;i» i
‘amount of deviation must be expected on consecutive voyages, even in well-found vessels, and under
the most careful m#nagement. e

deavoured to show in the preceding pages) the constant attention of the commander and officers
of all steamers Plying between Kugland and the Last Indies through the Suez Canal. We have

ready mentioned the standard buoks which treat of the compass and magnetism generally. Any

ook of ready reference, which may save the time of the ofticer of the watch (who cannot con-
veniently be spared from his other manifold duties, for oft-repeated calculations of the sun’s true
azimuth), is an invaluable addition to the seaman’s library. Therefore we call attention to a new
book of Azimuth Tables, for computing the Sun's true bearingt—the want of which has long
been felt—affecting, as it does, so large a portion of the Atlantic, Pacific and Indian Oceans, the
West Indies, the Red Sea, the Arabian and China Seas, and the Bay of Bengal, as well as the
increasingly-important passages between Australia and China and Japan, which we shall describe
in “ Part Second " of this work. ‘ i

bl

* ¢ Practical Nautical Surveying,” by Commander Thomas Hull, R.N. This little book gives many nseful

hints to seamen—* how to construct a plan of a bay or harbour, how to detect errors in the chart of a piece of . 4;

coast-line, or frame a report on a newly-discovered island, rock, or shoal.” :
+ “Bun’s True Bearing, or Azimuth Tables,” computed for intervals of four minutes, between the Equator
and the parallel of 80° Lntitude-—beinﬁ o completion to the Equator of the late Captain Birdwood's Azimuth

The Standard Compass has been called® the heart of a ship, and demands (as we have |

Tables between 80° and 60° Latitude—by Captuin Davis, R.N., ¥.R.G.S., and published by J. D. Poter, Agent
for Admiralty Charts, 81, Poultry, and 11, Street, Tower Hill, London. A o g
p g
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THE TIDES OF THE INDIAN OCEAN.

The rise and fall of the tide twice a day, or nearly so, is quite familiaf to every one, and it will
be taken for granted that this is due ‘o the attractions of the sun and moon ; for, although the
planets exercise a certain amount of attraction, still their distances are so enormeus that the effect
thereof in the tides is quite inappreciable. "

Now the moon (supposed to be on one side'of the earth) tends to draw up the water nearest to
it, "and produces high water. Every part of the earth feels the moon’s influence, but not all
equally ; those parts nearest to it necessarily feel it the ‘most, and those furthest feel it the least,
so that the water nearest to the moon is heaped up most; but at the same time that the moon is
effecting this, it tends to draw the earth away from the water on the opposite side, so that there »
would be a rise of the water there relatively to the earth’s surface. We sece, then, that at any
moment there are two high waters from the attractive forces, and, of course, there will be two low
+ | watepswt'the intermediate points of the surface between them. The sun again influences the
water in the same way.

Now the moon makes her apparent circuit in 24 hours and 48 minutes : therefore the moon’s
wave will recur twice in that period, or at every 12 hours and 24 minutes ; thus we see there is a
semi-diurnal lunar tide, and also another solar tide. It is evident that if these two waves follow
the same direction nearly (as indeed they do), on the surface of the earth, they must produce the
effect of one wave recurring nearly at the periods of the greater of the two, but modified in its
height by the smaller wave. Thus. when the summits of the two happen to coincide, the summit
of S‘ combined wave will be at its highest. When the hollow of the smaller wave coincides with
. the summit of the larger, the summit of the combined wave will be at its lowest.
| % Now, us the sun's wave recurs every 12 hours, and the moon’s wave every 12 hours
24 minutes, the sun makes thirty waves in about the same time that the moon makes 29 gaves ;
and if at the first of these 29, the summits of the two coincide, at the 15th the summit of the
moon’s will coincide with the hollow of the sun's, and at the 29th the summits of the two will
ngain nearly coincide. The height of the first and last will be the sum of the two, and that of the
middle one will be the difference. These are in fact the spring tides, or great tides which occur
every fort¥ight, at or soon after new and full moon; and the neaps or small tides occur in the
intermediate weeks. * The amount of the lunar tide is more than double that of the olar tide.

Diurnal inequality. At spring tides the effects of sun and moon are the same throughout
the year. At neaps, in summer and winter, the moon makes the circuit of the Equator, and in
spring and,autumn that of the tropical zones. At new arMl full moon, during summer and winter,
the sun and moon exert their attractive forces together upon alternate belts of the earth’s surface,
8o that the consecutive waves (caused by these attractions) although recurring at the regular times,
or nearly so, will be in themselves different. In spring and autumn, the attractions are exerted
upon the Equator each time, consqquently the consecutive waves will be nearly similar.

At the quarters of the moon, when the sun and moon are at right angles to one another, in
spring and autumn the moon will be on the tropics and the sun on the Equator; and in summer
and winter the moon will be in the Equator and the sun in the tropics. The effect of these varying
causes is that, in summer and winter, alternate spring tides are high and low, and neap tides are *
nearly regular. In spring and autumn, the spring tides are regular, and neap tides alternately vary.
Thus we see that there are diurnal and semi-diurnal tides, both lunar and solar, which are called
the short period tides, and the difference in the alternate superior and inferior high waters
produced by them represents what is called the diurnal inequality.

, ides, Besides the above tides, we must consider that the moon, according as
she is in the Equator, or further and further from it in either N. or S. declination, will cause a

fortnightly ti .téﬂu_ isting of aise at. the Equator and fall at the poles, on the average of 24 hours
MM@&Q’&& min.sﬁe Equator, g.nd fall at the i}quatoxl', and rise at the poles when the
moon is in greatest N. or 8. declination. And for a similar reason there will be a semi annual tide
- for solar declination. We shall thus understand also that the tide wave, whose sumit is in the
Equator, is greater tham one whose sumuit is on one or the other side of the Equator—that the
 height of the tide depends in fact upon the declination of the sun and moon ; being greatest when |
~the de on is zero, aad huﬁghen the declination (whether N. or 8.) is greatest. Now |
] 0 are well known to be the highest. At the kquinoxes, the sun and moon act in
Equator, when thdy have the greatesteffect. ‘
ding as the moon is in apogee or perigee, there will be a lesser or a greater
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i
heaping up of water round the Equator and a sinking at the poles, and this is the edase of a
] jmnthly lunar tide. And for similar reasons there is an annual solar tide. ’

- Summary. The above is a brief explanation of the principal inequalities in the tide-generating
forces ; the other mMor ®nes, depending on the moon’s perturbations, need not be taken into
‘consideration in our brief account of the tides.. But the intelligent mariner must remember the |
Jour following chief tidal constituents (as explained above) that are found in most localities :—
Firstly.—Dunar and solar semi-diurnal tides.
Secondly.—Lunar and solar diurnal tides.
Thirdly.— Lunar fortnightly and solar semi-annual tides.
Fourthly —Lunar monthly and solar annual tides.

In the Gulf of Cambay there is a diurnal inequality of 7 or 8 feet in the height, but the two
etides arrive at their regular intervals : there is no inequality of time. But at many localities, there
is more or less diurnal inequality, both in height and time, and a want of due attention to this fact
has doubtless introduced confusibn into the records of local observations. It so happens that the
diurnal inequality here (on the coasts of England) is so small, that it is corsidered a comparatively
unimportant matter. Taking their knowledge from British tides, our navigators in distant seas are
often unprepared for the above phenomenon. Thus observed facts, which are really of great
importance, have sometimes been set down as merely accidental irregularities due to local causes.
It is ‘well known that the night high tide is higher than the day high tide, both at Calcutta and
Rombay, in thé winter season or N.E. monsoon, when the sun is in Capricorn, But in the 8.W
monsoon, with the sun in Cancer, the day high water is higher than that of the night. This
phenomenon also occurs in the Gulf of Cntch,

The Admiralty publish Tide Tables for many British Ports, and it is to be hoped that such
tables mmy eventually be drawn up for the Ports of British India. Then the mariner would
benefit by the predicted height of the tide for any day—the exact height due to the attraction of
sun and moon, but still liable to differ on any day owing to two ecauses which are not calculable
beforehfud; firstly, thg weight of the atmosphere as indicated by the barometer; and secondly,
the effect of the wind, which when from one direction may raise, and in others may lower the tide,
affecting both time and height.

The Tide-Wave. After the graphic method, adopted by Dr. Whewell in his * First approxi-
mation towards drawing a map of Co-tidal Lines,” we have given a chart of the Indiap Ocean,
showing roughly the Co-tidal Lines, or the progress of the Wave of High Water in hours of
Green%ich time. Mr. William Parkes, the eminent harbour engineer—who has deeply studied the
tides of Karachi, Bombay, and Calcutta, and to whose writings concerning * the Tides” we are
indebted for much of the above brief explanations—does not think this mode of illustration the
most*correct, but we adopt it as the most graphic to engage the attention and interest of' seamen.
Mr. Parkes publishes Annual “Tide Tables” for Bombay and Karachi, by authority of the
Secretary of State in Council of India. From these we take a Table and two examples (in the next

es) to show their utility and what benefit we should derive from similar * Tide-Tables” for
Jaleutta and other great Indian ports. . "
The Age of the Tide. Dr. Whewell’s collated observations showed that a greater number of
high waters occurred between 6 and 7 hours after the passage of the moon. It will be seen that
| tke lines at the Chagos and Seychelle groups, and at Mauritius, differ little from this. But in its
progress the Tide-wave suffers great retardations and impediments which cause variations to the
amount of several hours. If they extend to 12 hours, it becomes a question whether the tide which -
we see is due to'one transit of the moon or another. Tt may be either a very quick, compamtivelﬂ

| unimpeded tide, formed by a late passage, or a much retarded tide formed by an earlier one. .

| we can trace the impediments, we can at once decide; but if not, we must compare the heights of
| several successive tides with the changing relative positions of the heavenly bodies. We know what
| variations in the tides the changes in the positions of the heavenly bodies will cause, and we must
| see-how long after such changes of position the variations in the tides actually occar. This interval |
 is called the age of the tide, and it simply represents the time that has"‘elapged since the sun and |
| moon were in he position to form it, and includes both the time occupied in forming and the time |
‘during which it has siuce been rolling about upon the sea. Thus the tide on the West coast
Irelaud is two days old, whilst that on the East coast of England is two and a-half days old,

i ‘2:0 highest spring tides oceur respectively two days and two ang, a-half days after the
“moon. i R D
 Tidal Currents. The tide-wave in the deep sea is merely an undulation; but, w

seas or bays are reached, the movement of the water is discernible, The g
X ithe deep sea there is a quick movement of the wave, and a slow movement of t e wa

low sea tb!e is a slow movement of the wave, and a quick movement of the
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the terms (although sanctioned by usage) are not correct, because flood and ebb are applied to thes
rising and falling of the water, which is quite a different thing. *The flood current in a channel
supplies water for the wave, but the wave requires water after its summitihas passed any particular
point, so that at that point flood current continues, although ebb tide may have commenced.
Similarly ebb current may continue, afier flood tide has commenced. In the Gulf of Cambay the
ebb current frequently runs for an hour and a half after actual low water ; and in the Persian Gulf,
the tidal current has been observed to run on for nearly three hours at some places after the water
has begun to rise or fall. .

Tidal currents have also much to do with the formation of bars at the mouths of Indian rivers.
Therefore, unless the harbour engineer has a full knowledge of their set and force, and whether

be rendered nugatory. , 3

The Tide-Wave of the Indian Ocean. Of course it is mere hypothesis that a great wave
passes (us-ou the chart) to the Westward, round the 8.W. extremity of" Australia into the Indian
Ocean. Yet certain anomalies in the tides at King George's Sound—where there sometimes
appears to be only one tide in the day—seem to indicate a second wave as coming some hours after
a first wave, and thus adding to the first high water and producing a prolonged tide. The second
wave (if we may so call it for distinction) must be also hypothetical, but it might be confirmed by
accurate observations ut the Keelings Islands and at the Chagos group, in conjunction with others
at Sunda Strait, at the E. end of Java, and along the N.W. coast of Australia.

The tides of the Asiatic Archipelago have yet to be investigated, but our conviction is (as the
chart represents) that the wave down Malacca Strait, and that which flows to Eastward between
Java and Australia (till it meets the Pacific wave which has come through Torres Strait) area baek-
ward undulation from the wave which the mooa has formed under herself as she passes over the
deep sea near the Keelings Islands, where high water occurs about two hours sooner than at Sunda
Strait, or about four hours after the passage of the moon ; whereas at Torres §Gtrait the high®water
«» about 9 hours after the moon. We assume that the moon does thus pick up, as it were, a fresh

" wave; and, as the tide follows the moon, the rst effect close to the W. shore of Australia and the
S. coast of Java, must bp to draw the water away from the land, in order to form a tide-wave to the
W. of ths.t'land. A certain space of water behind the moon is required to form a wave ; this wave
then, when brought tp a head, as it were, may be easily supposed to fall back upon the coast of W.
Australia, causing high water at Swan River at a later hour than at the N.-W. Cape, and later*still
at King George's Sound, where (we are told) the flood current comes in from the Westward, and the
diurnal inequality of® the times is very great, so that somgtimes the two tides come close together,
and the water falls so little between them, as if there were only one tide in the day. .

In the Gulf of Carpentaria, Flinders found great inequalities, and was induced to believe that
there was only one tide in the duy there also. This might be due to the great inequality of time
bringing the two tides together, orto the great inequality of height causing the smaller tide to be over-
looked, but recorded facts are too fbw to determine by. We must leave to the rising generation of
scientific mariners the task of elucidating the progress of the tide-wave in those Eastern seas, and

| of showing to their fellow seamen how the tidal currents are interfered with by the periodical ocean

currents and prevailing winds. ~ Mr. Parkes has given a sketch of the tides in the seas between the o

Pacific and Indian Oceans, and thus remarks. * High water occurs at every hour of the twelve, at

in some cases the difference is in the height of high water, in some in the level of low water; in
some in the time at which the summit of the wave arrives; in others, in the time at which the hol-
low of the wave passes; but each passes through its regular series of changes from fortnight to
fortnight, from year to year, and from era to era; each change following the influence of the

| tudes, arises from the fact that the two waves, formed in different parts of the ocean, travel by routes

di in length, direction aud conformation. - The meetings or the crossings of two waves

great modifications. Where the summit of one comes near the summit of anotker, we s
ave of double hei&l;t. Where the summit of one coincides with the hollow of another, we

! ng the ht of tides at any hour, for the principal p rts which have

Jittle ook on “The Tides” @1d from Colonel Walker's  Notes o the,

sglled thébtidal current. These currents are frequently spoken of as the flood and ebb tidss ; but |

they act in conjunction with or in opposition to the ocean currents, his plans for improvement may §

| some part or osher.’ The two tides of the day differ from one another in all or almost all parts; but |

different positions’ of the heavenly bodies. ~ The diurnal inequality (so marked a feature in these

M ﬂmﬂ\m&w for thistable and examples Much of the foregoing in
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. TABLE ‘
% i, 5 ; o
| For finding the Height ofithe Tide at any intermediate period of flood or ebb,—the amount of rise |
: i and the times of low and high water being known. P :
Tide above Low Water level. 4
Total Rise from Low W G 4 e
to High Water. One-gixth | One-third Y 'wo-thirds | Five-sixths |- )
+ Flood. Floog. | Halffleod. | “gpog Flood, |High Water
Feet.* ft. in. ft. in. ft. in. ft. in. ft. in. . ft. in.
4 0 3% 10 20 30 3 8} 40
5 0 2 12} 26 3 8% 47 )
6 06 16 30 46 56 60 &
7 07 1 9% 36 5 8% 65 70
8 0 8% 20 40 60 B 80
a9 09 2 3% 46 6 8k 8 2 90
' 10 0 9% 27 50 75 9 24 10 0
11 011 2 9} 56 8 2% 101 110
12 10 81 60 8 11 11 0 120
18 10 3 3% 66 9 8% 12 0 18 0
» s 113 37 70 [ 106 1211 14 0
- 15 1 2} 8 04 76 11 2% 18 9% 16 0 -
T 13 41 80 11 11 14 8% 16 0
e U 1 8% 4 3} 86 12 8% 15 8% 17 0
18 | R 49 90 13 5 16 7 18 0
¢ 19 b 404 96 14 2% 17 6 19 0
20 Y 51 10 0 14 11 1 18 5 20 0

For the corresponding periods of ebb tide use the same figures, but consider them as the
amounts of fal{ from Hi_q‘h Water level. il

g Examere I.—To find the height of the water at Bombay at 5 ».». on Sept. 18th, 1878.
g ‘Previous High Water .  8he 14m. (from Tide Table) 2ft. 8in. Height above Zero.
i . Next Low Water . . 10h. 2m. 5 - 44t. 11in, Depth below Zerd.

Dosonofed . . @b, 4om. Y#t. 7in. Fall of Tide,

One-sixth of duration of ebb is 6h, 48m, =~ 6 = 1h. 8m. Therefofe one-sixth ebb occurs at 8h, 14m, 4=
1h. 8m, = 4h. 22m., and one-third ebb at 8h. 14un. 4+ 2h. 16m. = bh. 80m.
Fall (from Table) at one-sixth ebb for tide of 7ft. 7in, = Oft. 8in.

b one-third ebb o o = 1ft. 11lin, fex
- ﬂ%noe height of water at 4h. 22m. is 2ft. 8in. — Oft. 8in, = 2ft. Oin. ' {
¥ i ¥ Vi " »  Bh. 80m. is 2ft. 8in, — 1ft. 11in. = Oft. 9in. a g
Yo (according to proportion);at h. Om. the height of the water is about 1ft. 5in. above Zero. Lok
Examere IT.—To find the height of the water at Bombay at 4 A.M. on Sept. 16th, 1878. L 4

Previous Low Water ., Oh. 28m. (from Tide Table) 8ft. 5in. Depth below Zero, =
Next High Water . . 8h Om. ol 2{t. 11in. Height above Zero.
Duration of flood .~ . ** Wh.82m. . 6ft. 4in, Rise of Tide i

Therefore, one-sixth flood = 1h. 15m. 5 one-third flood =2h. 3m.; one-half flood = Sh 46m.
‘PNVEK" LW, + ono-nx.th flood = Oh. 28m. 4 1h. 15m, = 1h. 4,8m.
L.W. 4 one-third ,, = Oh.28m. 4 2h, 81m. = 2h, 59m.
o L.W. + one-half ,, = Oh. 28m. 4 8h. 46m. = 4h. 14m.
Rise at half flood (from Table) for tide of 6ft. din. = . . , ., ., 31t |
rise in 14m, (from Table ; one-fifth of difl, between 1, Gin, and 8ft. 2in.) = Oft.
! e s ¥ Wt ol A 7
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l i INTRODUCTION. xlv
] . ‘
' f GENERAL REMARKS ON TIDES, »

Until Jate years only, few seamen have noticed the real distinction between high water or
full sea, and the turn o{ the stream ;—which may take place sooner or later than high; or low
water, by a quarter, or half a tide (more or less), but seldom with it, except at the head, or end of 1
s tidal inlet, estuary, or harbour. { 3

Example.—From the Atlantic, for example, a gradual elevation of the ocean, an excessively
broad flat wave, impinges on the western shores of the British Islands and swells around them, by
the north and south. After raising the water, everywhere, successively, or simultaneously (accord-
ing to the coast line and other circumstances) these two north and south waves meet near the
Strait of Dover.

The tide wave that travels northward, and right round the British Isles, is longer on its course.’
and meets near Dover the swell of a tide nearly two days younger (or later) which has passed up
the British Channel. Winds, either Northerly or 8.W., must retard the one and hasten the other; |
thus making an alteration, by several miles, in the meeting place of the two tides. !

Local Peculiarities of the tides vary in all imaginable ways; but their main principles or
features are everywhere similar, only differing in degree. 3 The ocean is slightly influenced by
gravitation, and very small movemeuts of so vast a mass suffice to impel secondary waves ‘against
shores, and these again send off their derivatives, in great variety, according to the conformation of
coasts and the depth or shallowness of the waters adjacent to them.

Sometimes these derivative tide-waves sncceed at equal intervals, sometimes they combine
and accumulate; at others they follow in such exact succession as completely to meutralise one
another, and thus cause an appearance of no tide at all. Between such extreme cases there is
every variety found, in various parts of the world ; and they may all be illustrated by reference to
a wave advancing against a cluster of rocks, on any sea shore, which may be observed to circle
around, fill cavities more or less gradually, form every kind of eddy, with streams chasing eeeh other
without rising, or meeting in accumulation ;—exemplifying in miniature, what takes place, on a
great scale, but very much more gradually, throughout the world.

Precaution.—Whenever a coast 18 approached from an open ocean, the tidal stream, or
current @ tide near the shore, should be carefully considered. In some places there is a set of
many miles, perhaps 20 m., or 80 m., along shore, or towards the land, in one tide; but, happily,
on most sea-boards there are no such extreme dangers. '

Tides of the Indian Ocean.—Of the tides in Australian and Chinese seas, we have much to
learn. We have a fair knowledge of the tides of the Iydian Ocean, northward of Mauritius, but
some anfmalies require to be cleared up. We shall learn more of the Arabian Sea and Gulf of
Bengal tides, when the scientific observations, now under charge of the Surveyor-General of India,
along her shores, become published and multiplied.

Anomalies present themselves in the Gulf of Manar and the Red Sea. In the former region,
it has been noticed that sometifhes four slight tidal risings and corresponding falls occur in one
day. The tidal chart may partly account for this, as it shows that a direct wave may come up the
Indian Ocean causing the first high water, and that this is afterwards followed by another wave
thrown back down the Malabar coast. In the Red Sea, tidal notes have been gathered at the
of many a vessel, as well as by the talented surveyors of the Royal Navy, who, of late years, have
been employed there. Thus we are enabled to draw up the following remarks. e

TIDES IN THE RED SEA.

The Gulf of Suez seems to have a tidal influence of its own, which is not a continuation of the
Indian Ocean wave that enters the Red Sea. The latter seems to reach the Dhalac Bank ; thence
merely faint indications of any tide are found till northward of Kosair. Distinct tidal currents are
found between the mouth of the Gulf of Ahkaba, and Shadwan and the Jafatain Islands.

~ Rise~—There is at springs, a rise at Suea of 7 ft., and at Ras Gharib of 2 ft.; but (the Royal
Navy surveyors state) there is no tidal rise and fall at Toor, nor yet at Cape Zeitee. They alsg |
: “-w‘tm it is H. W, in the bay to the west of the islands Shadwan and Jubal when it is L. W. a,t%':

e tidal car throughout the length of the Gulf of Suez above Toor and Zeitee, is said |
‘the m wbilzg the water isg:i:ing ul Suez; and again, to set to the southward when
is falling at Suez. The maximum spring tide rate is 1} m. per hogr. % it
 attentive reader of all the fozeﬁo' brief remar:du ‘;Tidu.” ‘tvli:: easily und«;:lnd that |
st pick up a wave to form H. W, at Suez; and, in doing so, effect m: to draw |
"%mm_e distnt .,goin_t Oheervations indicate that point to be &‘:s Toordrnd 254
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&eitee; that the source of her supply is the broad Red Sea below the Binai peninsula, and that |
the Strait of Jubal is her feeding channel. Thus we have some little;clue to certain (apparently) ||
anomalies in the tiddl currents of that strait, which are said to run longer to the Northward than |
‘to Southward. Txact observations of tidal phenomena in the Gulf of Suez were not initiated until
the maritime canal was opened. We cannot therefore tell how much of this extra Northward flow
may be due to the demand caused by evaporation from the broad surface of the Bitter lakes. A |
flood str*l of seven hours, contrasted with an ebb stream of only five hours (see further on), indicates . |.
the effect of evaporation. This, however, is a question more for the physical geographer than for

9

| the seaman. But it is for the latter especially that these remarks on the tides are introduced.

A vessel's course is sensibly affected by the tidal currents in Jubal Straits. Some few

|e remarks about them will be found at page 161. The ebb current sets a vessel to the west, and the

‘flood to the east. If the set be at its maximum, i.e.,;"about 2 m. per hour, and directly athwart her
course, a steamer going 10 knots in the hour} may find that the course made good differs one entire
int from that attempted or intended. - Such deviation in narrow channels may be productive, of
lisaster during foggy weather. The fatal accident to the Peninsular and Oriental Steamer Carnatic,
in December, 1869; may partly have arisen from these currents. The diving operations at her
wreck fully established this fact, that, at that season of the year, the current ran more frequently
‘to the N.W. in the victhity than to the South. |
Suez Canal Tides, There is no perceptible tide or current in Lake Timsah nor yet in the
Great Bitter Lake. The tidal influence in the southern portion of the canal, extends from Suez |
‘to about £m, within the south end of the Little Bitter Lake, and it is at the latter position that |
th%?gwon ofthe salt lake water from the Red Sea water occurs. .

+ < “The tidal stream between Suez and Chalouf (the latter being 11 m. from the canal’s 8.
entrance) turns to the Northward about two hours before H. W. at Suez; thus the canal flood”
current runs for 7 hours. The stream commences at Chalouf to run Southward about one hour
before 1t is L. W. at Suez, and continues little more than 5 hours. At the F. and C. of moon the '
tidal stream runs Northward from 9h. 80m. to 4h. 30m., and Southward from about 5h. to 10h. |
It is said that the time occupied by the North and South tidal streams is different, in consequence
,of the unvarying height of the water in the Bitter lakes; but surely much of the difference 'is ‘due to
evaporation there, The current cannot run Northward until the flood tide at Suez has rfsen above
the level of the %akes, whi¢h is about two hours before H. W., at which time it furns to run up, and
contifues running during the latter part of the Suez flood and throughout two-thirds of the ebb

| tide at Suez, or until the water there has again fallen to the mean level. Theeccanal stream then

| turns to run Southward about one hour lsefore L. W., and continues to run out till the flood tide
“has figain raised the water above the level of the Bitter lakes.

Velocity. Tn this tidal part of the canal, between Chalouf and Suez, spring tides run at the
-rate of 24 knots an hour, and occasionally much stronger. The strength of the stream increases
| from Chalouf to near Madama, where it is strongest. Off the mputh of Suez creek, precaution is
1 mecessary, and allowance must be made for the strong tidal current (either into or out of the creek,
according to flood or ebb) setting sometimes across the axis of the canal, and frequently in the con-

trary direction of the canal current.

. Wﬂd Fall. A spring tide rises half a foot at the S. entrance of the Little Bitter ‘Lake ;
about 1} feet at ‘Chalouf; 2 ft. at Madama, and 7 ft. at Suez. At the latter place with a stron

%Wﬁtherly wind in the Gulf of Suez, the water rises from 8 to 9 ft. at the head of the Gulf, and
- || must then affect the water in the canal to some small extent. »
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. | SECTION .
ENGLAND TO MALTA, SUEZ AND ADEN.

CHAPTER 1.
ENGLAND TO GIBRALTAR.

FERROL=—CORUNNA-—CAPE FINISTERRE —AROSA BAY-—VIGO=—TAGUS=—LAGOS BAY—CAPE ST. MARY-—
CADIZ — CAPE TRAFALGAR~——TARIFA-—GIBRALTAR BAY-— AFRICAN COAST=—TANGIER— CEUTA —
WINDS, TIDES, CURRENTS, RACES, IN GIBRALTAR STRAIT—PASSAGES —WINDS AND CURRENTS.

(Variation oF Compass At Faumours, 28° W.; At GisravLTAR, 19° W.)

In accordance with the plan laid down, a description of the land and ports likely to be
approached, either in outward or homeward-bound vessels, will be given, and then general directions
for making the passage, to ensure the safety of the ship and a quick voyage.

So exceptional is the necessity for approaching the coast or making any harbour in the Bay
of Biscay, that we need only describe one or two ports which, in case of not weathering ec?.f?e
Finisterre, it may be necessary to bear up for. Further information will be found in the Sectibn,
from England to Cape of Good Hope (pp 33 to 87).

FERROL B.?xmoun. The buy formed by Cape Prigrino and Hermino Point may be called
the entrance %o theithree inlets of Ferrol, Betanzos and Cornnna: the distance between the two-
})oints being 5 m. Ferrol, the northen inlet, is the best. s it is enclosed by high land, and shelters

rom all winds; the entrance between Priorino Light and Coitelada Point is nearly 1} m. broad ;
but, as you go in, it narrows to a channel, which, in some parts, is not more than 2 cables wide,
though it is 1§ m. in length; havin{ passed this channel the harbour is spacious,

There is no danger in making Ferrol. Either point of the entrance can be rounded at
8 cables. La Muela Rock, which lies off Segano Point, is now ‘marked by a Red buoy. Having
passed this, a mid-channel course must be kept until within the harbour, when you must haul to
‘the N.E. for anchorage.

Light. The N. point of entrance, Priorino Chico. has a light, fized, White, giving a Red
flash every two minutes; visible 12 m.; elevated 90 ft. Lat. 48° 28’ N., lon. 8° 20" W.

Cape Prior, 6 m. to N.N.E. of Chico Priorino, has a bright fized light, 450 ft. high.

CORUNNA BAY. The Southern inlet is not so clear of danger as Ferrol. A rocky bank,
Jacentes, a mile in extent, lies immediately before the port, 14 m. to N.E. of the light; in fine
weather it may be ¢rossed, but it breaks heavily in bad weather, and must be avoided. As the
shore is bold on both sides, and can be approached to 3 or 4 cables, you should keep either shore
abroad until within this bank, when the Bay may be said to be entered : this entrance, between
Herminio Point and Mera Point, is 14, m wide ; -

Lights. If coming from the W., the light-house of the Torre de Hercules, 330 ft. above the
ous, and will lead up to the Bay. Hercules Light is fized, White, flashing every

I by 8. until San Diego Castle opeus to E. of San Antonio Castle; being

o

i

s rocky shoal, which breaks when there is much sea, steer for the light en |
e, and, having rounded it at a cable distance, you may anchor. Vessels above |

_visible 16 m, After rounding Herminio Point. which is § m. E.S.E. of the |

L
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Botween Corunna and Finisterre there are two lights. Sisargas Light is fized,’White; but
flashes Red every four minutes, lat. 48° 22 N., lon. 8° 50’ W. Capo Villano Light is fired ;
vigible 10 m. ; lat. 43° 10’ N, lon. 9°.13' W. Afrisan Rock lies half a league off Cape Torinana,
8 m, W.8.W. from Villano, and 12 m, o N. of Finisterre. (See also p. 84.)

CAPE FINISTERRE. The land to the N. of this cape, is high, with a flat top, The Cape
itself is not high, but ecusily recognised by the light-house, nearly 470 fi above the sea.

Finisterre Light is revolving every 30 seconds; visible 20 m.; lat. 42° 38’ N, lon. 8° 15’ W.

. The coast from Cape Finisterre to Cape Silleiro, 50 m., is broken by a series of deep inlets,
the headlands between which are rugged. As many dangers lie off the shore, it should not bs
approached at night or in thick weather,

Arosa Bay is an extepsive inlet with good shelter, and may be resorted to in case of
emergency with & leading wind and by duylight. The entrance is 2 m. wide. The W, side of it,
Salvora Islend, is distinguished by a light-house. A nid chunnel course, after rounding Brisag
Point, leads safely in, when the Rua Light-house will Leseen. Passing between the Rua Light-

‘house, and that on the N.W. end of Avosa Island, you can haul to the W, into Puebla Bay.

Ons Island, 5 m. to the S. of Arosa Bay, affords safe anchorage on its E. side in W, winds,
at 8 cables from the shore. A light-house is on the summit of the islund, which is 400 ft. high.
In rounding Ons Island, give a berth to the rocks off the 8. end.

VIGO0 BAY, a deep and safe inlet, is fronted by the Cies or Bayona islands. The middle
island, I‘aro, has a revelving light, 595 ft. high. Under the lee of the islands, there is safe
anchorage in 9 or 10 fathoms in W, gales. Vigo Buay ean be entered either to the N, or 8. of
those islands, according to the wind. Entering by the N. channel, care must Lo taken to avoid
a reef of rocks, which extend 1} m. N. from Caballo Point; by kecping Cape Hombre in u line
with the hill of Na. Scnoru del Alba about S S.E. § E., until Monte Ferro bears S. } W. Then
steer for the latter until the centre of the Bay opens,

By the 8. passage, Cape Mar in line with the light hiouse of Monte de la Guia, bearing E. by
N., will lead in mid-channel between the dangers off St. Martin Island and those off the main,
When Faro Light-house opens to the E. of St. Martin, haul to the N.E., towards the centre of the
Bay. By keeping midway between the shores all dangers are avoided uutil the town of Vigo is
past, then anchor in from 6 to @ fathoms. .

Between Vigo and Lisbon there is no port that a vessel might run for without a pilot.

Burlings and Farilhoes are a remarkable cluster of islets, between 3Q0 and 400 ft. high, off
Obpe Carvoeiro. Burlings Light revolves every three minutes: 865 ft. above sea. The channel
between: them and the main is clear. In foggy weather keep well to the W,

TAGUS RIVER. The approach to the Tagus, from the N., is well'marked by the Cintra
mountains, 1,700 ft. high, and also by Cape Roca (Rock of Lisbon), a cliff about*550 ft. high,
with a light-house on the summit. Cape Razo is 4 m. 8. of Roca, and ffom thence the coust
trends to 8.E. 44 m. to Guin Light, then to the E. to Cascaes Bay; where, during summer months,
when N. winds prevail, anchorage may be sought in 10 to 12 fathoms with Fort St. Martha in
aF line with Guin Light-house, N.W. } W., and the town of Cascuaes nearly open to N. of Cascaes

ort.

The entrance to the Tagus, between furts St. Julian and Bugio, is 1§ m. wide. Off both forts
there are dangerous sandy shoals extending to the W., and having between them a deep channel
nearly a mile broad. These sand-banks are the N. and 8. Cachopo. Between N. Cachopo and
Fort St. Julian is the narrow North channel, which can only bo tuken with a fair wind,

Belem Castle, on the N. side of the Tagus, b m. above Fort San Julian, and about 2 m.
below Lisbon, is prominent in entering the river; it stands on a projecting point, nearly insulated
at high water; near it is the quarantine station. Here are the health ang customs offices, and of
it all vessels are boarded on entering. Belem is alinost connected with Lisbon, ' !

Cachopo Shoals. The N. shoal extends from Fort 8t Julian about W, by 8, 8. 8} m.
und has & shoal patch of 6 ft. The 8. shoal extends from Bugio Fort W.S.W. 1§ m, : this shoa'
has a like depth, and is marked by White buoys. P hiE

The Bar, between the outer extremes of the two shoals, has 8 and 7 fathoms over it at L. W.
springs ; the channel within soon deepens to 9 fathoms : between the two forts there is 19:fathows
In 8.W. gales the sea frequently breaks heavy on the Bar; in winter, when the.freshes are strung
this bresk continues for days together, and at such times the Bar is impassable. e

LIGHTS. Cape Roca has a revolving light, alternating Red and White evaty 100 secandd.
slevated 600 ft.; visible 20 m.; lat. 38° 46" N., lon. 9° §0' W. Gnuia Light is floed; 200 |
high; visible 12 m. - Lights are exhibited from Forts Juliau (fiwed) and Bugio (revolving). . Bow

| -Bon Success, neas.Belem €astle, lins a small Red light.

L
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SRCTION 1.} LISBON—RIVER TAGUS 3

The Tides of the Tagus are dangerous. Of Lisbon City, the ebb sometimes runs 6 or 7 knots,
vhen freshes come down after rein.  Flood is generally much weakerithan ebb.  The current sets
divectly through the 8, channel and over the Bar ; ou flood 8 m,, and on ebb 4 m, an hour. To enter
during ebh you must have a strong breeze. H. W. at F. and C.. on the Bar, at 2} h. ; rise 16 ft.

Winds. Within the river the wind comes irregularly down the valleys on eithor side,
excepting when it blows up ov down river, when it is pretty steadys

Pilots are usually found off the entruuce, or ut Cascaes town, - Thew boats have a Blue flag
at the yard-arm of thieir lutewn sails, o

DIRECTIONS —The North Channel into the Tagus requires a knowledge of the tides, and
in a sailing vessel a commanding breeze. Huving passed Guia and Caseaes, bring Cassilhas Puint
(the E. termination of the S. shore) in line with the S. face of Fort Sun Julian bearing E. by
8. ¥ 8.,—or if wishing to borrow on the Carchopo, Belem Tower on with the S,E. extreme of San
Fulian Point ;—steer in with either of the above marks until Guia Light-house is in on¢ with the
anglé or centre of the high part of Santa Martha Fort, NNW. § W.; then keep this latter mark on,,
and it will lead in mid.channel, in not less than 6 fathoms at low water.

When the ceutre of Mount Cordova (ou the H. shore) comes in one with Bugio, Tower, bearing
abont 8., 3 8., steer for Bugio until San Thomas Fort (which is white und a long balf mile N.E.
of San Julian) opens to E. of the yellow fort of Catelazete; then haul into the river, but carefully
allowing for tides, as the flood sets right on the shoal extending from Sun Julian, while the ebb
sets directly on the N. Cnchopo.

Mount Cordova is 12 m. from Sar Julian Fort, aud may not be visible; iu this case, having
entered the N channel, as svon as the rocks at Cutelazete Point are open of the S E. angle of
Fort San Julian, steer for Bugio Fort till the battery ant Catelazete Point, S8an Thomas Fort (the
next to it), and the outer windmill, are in line bearing N.E. by E., und then haul more to E. into
the river, With Rana Church in one with Quinta Nova, aud Cassilhus Poiut in one with the
8. face of Fort San Julian, a vessel will be in the centre of the fairway, and have Guia Light-house
in one with the bastion of Santa Martha Fort.

The South Channel is the principal one into the river. Entering with a fair wind, and
rounding the 8. extreme of N. Cachopo, keep the Peniuha (or W. part of the mountains of Cintra)
bearing N. ¢ E., and ppen to W, of Cascaes Fort, until Bugio Fort comes in one with Estrélla
Dome, E. } X. Then steer towards Bugio, keeping it in one with Estrélla Dome, in which line the
Bar connecting the N."and S. Cachopos will be crossed in the deepest water, not less than 6}
fathoms; and when the Paps arc in one with Jacob's Ladder. E. by N. § N., u vessel will be inside
the Bar, and in deepew water, Now run up with the Pups in one with Jacob’s Ladder, or if the
wind hangs tg the N., borrow as far as the N. turning mark (Paps in one with Caxiss, E. by N.
§ N.) If the wind be from S.E., borrow towards the S. turning mark (Paps in line with the
cypress tree,) bearing about E.N.I., but avoid guing too nenr Bugio, as the tides there are strong
end irregular, and the shoal steep-to

Having passed between Bugio and Sen Julian, keep (o the N, 80 as to clear the sandy flat
inside Bugio, till Belem Cestle is in line with the S. part of the city of Lisbon, bearing E. 4 8.
Pass Belom Castle at 2 or 3 cables off; and then procecd to the anchorage, keeping Fort San
Julian and all its outworks open to the 8. of the parapet of Belem Castle. This will clear the
shoals of Alcantara, until the vessel arrives off the Packet Stairs, where there is anchorage in from
10 to 14 fathoms, or farther up in 12 to 16 fathoms mud.

Turning through the South Channel. A vessel standing S.E. towards the W. tail of N.
Onohopo, should keep Peninha Penk hearing N. 3 E., open to W. of Cascaes Fort, and in not less than
12 fathoms water, until the S. part of the city of Lisbon is iu live with Bugio Fort, E, } S.; then haul
to the wind. The turning mark for the N. side of the chaunel is the Pups iu line with the Mirante or
Turret of Caxias B by N. } N,; and the turning mark for the S side of the channel is the Paps in
line with the oypress tree (which stands a third of e mile E. of Jacol’s Ladder,) E.N.E.,

8 N. turning mark is safe and prudent, as a vesse! will not approuch any part of the N.
Cachopo nearer than 3 m. The S. turning mark carries n vessel within 1} SLables of
8. Onchopo, and us the tides here are uncertain, the shosl should be upproached with eaution.

.. Rana Church open W. of Quinta, bearing N. by E. } E., clears the tail of the S. Cachopo,
&nd » vesssl working in, need not go to the E, of this line until well in the chunnel. A mill one

hﬂﬁ 1§ m.N.E, of Fort San Julian, open to E. of Fort San Thomas, bearing N.E. by E., clears
 tho &, adge of the™N. Ciichopo, and is & good, near, fairway mark in running out through the 8. chaunel,
| The shallow grownd around San Julian extends a short distance from the fort, but despens immedi -
| Mely‘ta §.and @ fathoms; San Thomas Fort well open E. of the small battery of Oatelszets, clears
the 8, extremity of this shoal, S
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Having passed Forts San Julian and Bugio, stand to either shore into 12 'fa,thﬁmx; a good
mark for ing the shoulder of the sands, inside of Bugio, is Belem Castle in one with the
citadel of Lisbon, which stands on the first rise of the land from the S. point of the city. Between
Medao Point and the village of Trafaria, the §. shore is bordered by a bank of the latter name,
which extends off full a third of a mile, with deep water close to it. To clear this bank, the houses
at Torre Velha must be to N. of Trafaria cliffs. = Above Trafaria the 8. shore of the river is clear,
with deep water as far as Cassilhas Point

Between Fort San Julian and Belem Castle the N, shore is bordered by a narrow bank, but
W. of the castle it extends off a } m. The shove on the S, side of the castle is steep; thence
it is again bordered by a bank, which in places extends nearly 2 cables off, with 5 fathoms on its
edge, and deep water close-to. :

When nearing Alcantara bank, the mark (for clearing it in 7 fathoms,) is San Julian Castle
and outworks open of the parapet of Belem Castle, until Aleantara, which appears like the angle of
a fort with a watch-tower, bears N. 3 W. The bank will then be passed, and the shore may be
approached until the tower of San Julian is in one with the parapet of Belem Castle ; and this is a
good mark for q.nchorin% in an in-shore berth in 7 or 8 fathoms water, off the Packet stairs. A
ship of heavy draught will be far enough out in 12 or 14 fathoms, good holding ground of stiff mud,
and out of the strength of the tides.

At night. If coming from the N., bring Guia Light to bear N., and run for it until Bugio
Light bear E ; then steer for Bugio until San Julian Light bears N.E.; when an E.N.E. course will
lead between the two lights. When Belem Light is seen, bring ‘it to bear E. by S, as the vessel
will be nearly in mid channel, and then run up the river.

Iu entering from the 8., bring San Julian Light to bear N.E., and run on that bearing until

_the Bugio Light bears E., then proceed as directed above. San Julian Light N.N.E, just clears the
8. Cachopo in 4 fathoms.

When Cape Roca Light is shut in with Guia a vessel will be nearing the shoals, and within the
influence of the river tides, and therefore a cautious and constant reference to the bearings will be
necessary. Should the ebb tide be running, be careful not to be set too near Bugio, and if in any
doubt, steer more to the N, {

CAPE ESPICHEL TO CAPE ST. VINCENT. Cape Espichel Light-house is 625 feet above
the sea, The coast from this cape to Riberia river is generally low and sandy ; ‘onwares to Cape St.
Nincent it gradually rises, with steep rocky cliffs The Sierra de Monckique (its highest part,
Foya, elevated 8,830 feet) is remarkable, 8 leagues E.N.E. of St. Vincent Cape. ;

CAPE ST. VIN " is about 200 ft. high, having a convent, Jight-house, and other
buildings on the summit. A good offing should be kept off this Cape, as the currgnts generally
set strong along shore, with a tendency towards the Cape.

Light. Cape St. Vincent Light revolves every 2 minutes; 200 ft. high; visible 20 m.
Lat 87° 8' N., lon. 9° 0’ W.

Point. Shelter from N. winds can be found F. of this point in 11 fathoms, about
4 m. from the shore; but, directly the wind changes, vessels shonld leave.

Lagos Bay also affords anchorage during N. winds Large vessels should anchor to E. of
Piedado Point in 12 to 15 fathoms. Springs rise 18 ft.; H. W. F, and C. at 2 h.

] CAPE ST. MARY is the 8. island of several, low and sandy. A light-house stands on it.
| Vessels in the vicinity of the Cape should not approach the coast in thick weather, as the water
rapidly shallows towards the Cage ' Ly IR

There is no port between Cape St. Mary and Cadiz that a vessel of any size can take without

'
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a pilot, and anchorage off them can only be obtained in fine weather. The bay between these two
places is to be avoided. LT,
~ Guadalquivir River has a light on its S. side. flashing every minute; elevated ‘220 ft.; |
visible 22 m. It is 12 m. to N. of Cadiz, and & good landmark for that port. i Ui
. CADIZ BAY, between Rota and Cadiz, is 53 m wide, and between Cadiz and
Catalina 3 m., but rocks and shoals 'make it much narrower for navigation. In m«bﬂ@
W., the flist land seen will probably be the mountains of -Ronda, Ulrique, and Medina. R
the highest of an extensive chain 24 m. inland. Ulrique is not so distant, but less con
Medina, a pyramid hill, is lowest, but near its summit has a remarkable tow ;
| Medina on the W, slope of the mountain appear as a white patch, = Beva
Rotu, is also a good mark on this coast, as it can be seen far oﬂ?a ’
~ Rota is a small fortified town, with a fized White light on the

he point and shoal witer to Rota Reef, a patch with 33 fathoms, A
poinf.o S.'S.‘E.ﬂfk'.’from tn.nﬁ‘rocky e also extendl*li m, to the
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