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of the barometer were reduced to what they would be at the temperature of melting
ice. The following are the mean heights of the barometer, deduced from these
observations :—

NewMoon. . . . . . . « . « « . . . 29743
Firstoctant . . . . . . . . . . . . . 20701
Firstquarter . . . . . . . . . . . . . 20740
Secondoctant . . . . . . . . . . . . . 20716
Fulmoon . . . . . . . . . .« . . . . 29736
Thirdoctant . . . . . . . . . . . . . 29751
Lastquarter . . . . . . . . . . . . . 29772
Fourthoctant. . . . . . . . . . . . . 29744

According to these observations, the height of the barometer is least about four
days before full moon, and greatest six or seven before new moon. These times ap-
proximate to those at which the investigations of SCHUEBLER give the greatest and
least quantity of rain; and, since the fall of the barometer generally (but not always) -
indicates a tendency to rain, the results are so far in accordance. But, at the same
time, it must bo admitted that the variation of the barometer isin this case so minute
that a sensible effect could hardly be expected from it ; still, though minute, it is
quite distinet and decided.

M. FLAUGRRGUES also observed the mean Leight of the barometer when the moon
was at her greatest and least distance from the earth, and found that at perigee it
was 29°713, and at apogee 29'753. And thus, so far as this small difference can be
supposed to indicate anything, it would indicate a greater prevalence to rain at perigee
than at apogee, which is in accordance with the observations of SCHUEBLER.

Any theory of the moon’s attraction applied to explain atmospheric tides similar to
those of the ocean would lead to the conclusion that the height of the barometer
obeerved at noon when the moon is in her quarters, would be less than its height at
noon at new and full moon; observation, however, shows the very reverse as a
matter of fact. FrLAvGeRGUES found the mean height of the barometer at quadra-
tures 29756, and at now and full moon 29-739, the height at quadratures being in
excess to the amount of 0-017. This result was further confirmed by the observa-
tions of BoUvARD, at the Paris Observatory. e found the mean height of the
barometer at the quarters 29-786, and at new and full moon 29739, the excess at
the quarters being 0:027. .

ARAGo also submitted to rigorous investigations a sexies of barometric observa-
tions mado in relation to the lunar phases at the Paris Observatory, and continued
for twelve years. e found that the effect of the lunar attraction on the barometer
at the epochs of the high and low atmospberic tides could not have excceded the
one-sixhundredth of an inch—a quantity such as could produce no conceivable effect
upon the weather, and showing that it has no influence on the atmosphere analogous
to that which produces the tides of the ocean.

Caprain ByroN Drury, R.N,, in his observations on the meteorology of New
Zealand, says, “ We are not able to state that particular phases of the moon are
coincidental with changes in the weather ; indeed, after having kept a careful register
every two hours, night and day, in these seas during four years, we could not
recognise elemental changes corresponding with lunar phases.”

In connexion with these remarks may be introduced an estract from the work of
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CaPraIN FLINDERS, who, during his six years’ captivity in the Mauritius, never lost
an opportunity of communicating the resultsof investigation. In his  Voyages,”
vol. ii., p. 444, after noticing the hurricanes that island is so liable to, he says—
“An opinion commonly entertained in Mauritius, that hurricanes are little to be
apprehended except near the time of full moon, does not seem to be well founded.”

The so-called “ Herschel's Weather Table” is a fiction of the most absurd
character, and requires no comment ; it was never issued by the authority of either
of the illustrious astronomers whose name it bears.

So with regard to all other “predictions” a year or more in advance. The
periods of atmospheric disturbance are generally given—according to the phases of the
moon and its position in apogee and perigee—{or intervals of six or seven days, and are
further stated to apply to all parts of the earth’s surface; this is a very safe way of
stating the case; for, as HuMBoLDT said of earthquakes, * if we could obtain infor-
mation regarding the daily condition of all the earth’s surface, we should probably
discover that it was almost always undergoing shocks at some point or another;” so
we may with tolerable certainty predict that a gale or considerable atmospheric
disturbance is every day taking place at some part or another of so large a super-
ficial area as 197 millions of square miles.

The  forecasts” of ApMIRAL FrrzROY are of a character totally distinct from
these: they rely mainly on the indications of the barometer, thermometer, &c.,
together with other meteorological observations obtained from distant stations and
forwarded to the central office,—these only profess to be valid for a brief interval in
advance. '

CHAPTER VI
HURRICANES OR CYCLONES,—AND THE LAW OF STORMS.

113. Revolving Storms, which partake of a twofold motion—one of rofation,
as it were on an axis, and another of progression—and which, originating within the
Tropics, generally invade the extra-tropical and tempoerate regions of the globe, have
already been briefly discussed in connexion with Dove’s “ Law of Gyration,” pp. 8-12.
They are known as HurrrcaNEs in the West Indies and South Indian Ocean, as
CxcLoxEs in the North Indian Ocean, and as TypmHoONS in the China Sea; they
are also occasionally encountered in the Pacific Ocean.

The names most familiar to seamen in connexion with the history and origin of
hurricanes or cyclones, are REDFIELD, REID, and PIpDINGTON ; but there are also
others who, in their various works at different times, have done good service in clu-
cidating what has been aptly termed the “ Law oF StorMs"—these are CAPPER,
Tuooy, Sir J. HerscurL, Espy, MELDRUM, Fi1TZROY, and Brrr. 1t is the result
of the labours of these men which will, in the first place, be collected together, and
the wcell-established laws of rotalory gales as developed in both hemispheres
bronght briefly under the notice of the navigator; after which the storms of the

Indian Ocean and China Sea will receive some special remarks—those relating to
the Southern Indian Ocean, derived chiefly from the observations of that able
meteorologist, Me. C. MELDRUM (of the Mauritius Observatory), who has
done s0 much towards investigating the origin of hurricanes in the Monsoon region.
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114. Veering of the Wind-Vane.—Reverting to what has already been said
(pp. 7-12), it appears that when the storm is an equatorial one, whirlwinds are pro-
duced in the Northern Hemisphere in a direction contrary to that in which the
hands of a watch move, and in the Southern Hemisphere in the same direction as the
hands of a watch ; and hence the following shiftings of the wind-vane :—

1. In the Northern Hemisphere—

(2) When the vortex (or centre) of the storm passes to the westward of the
place of observation, the rotation is®»—8., W.,, N, E,, S., »— with the
sun.

() When the vortex of the storm passes to the eastward of the place of obser-
vation, the rotation is »— 8., E., N., W., 8., %— against the sun.

2. In the Southern Hemisphere—

(a) If the vortex of the storm passes to the westward of the place of obser-
vation, the rotation is ®— 8., E., N., W., 8., #— with the sun.

(5) If the vortex of the storm passes to the eastward of the place of obser-
vation, the rotation is m— 8., W., N., E., 8., —» against the sun.

Thus, in both hemispheres, the passage of an equatorial whirlwind storm on the
west side of the place of observation produces normal revolutions (%.e., revolutions in
accordance with the Law of Gyration); while on the other hand, its passage on the
east side produces anomalous revolutions (i.e., contrary to the Law of Gyration).

When the vortex of a whirlwind storm passes over the place of observation the
vane may shift, after a brief interval of calm, from one direction to that immediately
opposite to it.

Bearing in mind, therefore, the direction of the rotation of the wind in each
hemisphere—viz., against watch hands in the Northern, but with watch hands in
the Southern Hemisphere,—certain portions of the storm are characterized by certain
hurricane winds; and dividing the storm-area at any given place by diameters
drawn from the northern to the southern margin, and again from the eastern to the
western margin, we find that, in the Northern Hemisphere, on the northern margin
the wind will be easterly ; on the eastern margin, southerly; on the southern
margin, westerly ; and on the western margin, northerly. (See Plate XII., fig. 6.)

The relation of the winds to the margins in the Southern Hemisphere will Lo
exactly the reverse of their relations in the Northern : thus, it is the southern margin
of the storm, south of the Equator, that exhibits an easterly wind ; the western
margin a southerly ; the northern margin a westerly; and the eastern margin a
northerly wind. (See Plate XII, fig. 6.)

Hence each portion of the hurricane has its appropriate wind.

115. The Bearing of the Storm’s Centre.—From this fact there results a very
simple Rule for determining the bearing of the Centre of the storm from the ship—
viz.,—Look to the wind's eye and set its bearing by compass, the E1IGHTH point
to the RIGHT thereof, when in the NoRTHERN HEMISPHERE, but ?o the LEFT of the
wind's direction when in the SouTHERN HEMISPHERE, will de the bearing of the
storm’s centre.

Thus, in the NorTHERN HEMISPHERE, from an easferly wind which characterizes
tho northern margin of the storm, its centve will bear south; from a northerly
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wind the centre will bear eas? ; from a wesierly wind it will bear nortk ; and from
a southerly wind, west.

But, in the SourHERN HEMISPHERE, from an easterly wind, the centre of the
storm bears north ; from a southerly wind the centre bears east; from a westerly
wind, south ; and from a northerly wind, west.

The above rule is perfectly clear and definite, but as it is especially important to
avoid the centre of the storm, the following Table shows at a glance its relative
bearing in each hemisphere:—

In THE N. HEMISPHERE. IN THE S. HEMISPHERE.
The centre of the The centre of the
If the Wind be | Storm will bear || If the Wind be | Storm will bear
from the Ship . from the Ship
,__Jhq A - . -~ - A -~
North . . .| East. North . . .| West.
N.byE. . .| E.byS. N.byE. . W. by N.
NNE.. . .| ES.E. N.NE.. . W.N.W.
N.E. by N.. S.E. by E. N.E. by N. N.W. by W.
N.E.. . . S.E. NE.. . . N.W.
N.E. by E.. S.E by S. N.E.byE.. N.W. by N.
ENE. . . S.S.E. ENE. . . N.N.W.
E.byN. . S. by E. E.byN. . .| N. b{) Ww.
East , . . South. East . . North.
E. by S.. S. by W. E. by S.. N. by E.
ESE. . . S.S.W. ES.E. . N.N.E.
SE.byE.. .| SW.byS8. S.E. by E. N.E. by N.
SE.. . . .| SW. S.E.. . N.E.
SE.byS. . .| SW.byW. S.E. by S. N.E. by E.
SSE. . . . W.S.“’: SS.E. . EN.E.
S.by E.. .| W.byS. S.by E E. by N.
South . . .| West. South East.
S.by W, . W. by N. 8. b%vw. . E. by 8.
Ss.w. . . W.N.W. SS.w. . . ES.E.
S.W.byS.. N.W.by W S.W.byS. . S.E. by E.
SwW.. . . N.W. SwW.. . . S.E.
S.W.by W. NW.by N SW.byW. .| S.E.byS8.
W.S.WZ . N.N.W. WSW.. . S.S.E.
W.byS. . N. by W. W. by S. S. by E.
West. . . North. West . . South.
W.byN. . N. by E. W.by N. . 8. b,;vw.
W.NW. . N.N.E. W.N.W. . S.S.W.
N.W.by W. N.E.by N. N.W. by W. S.W. by 8.
NW. . . N.E. Nw. . . S.W.
N.W. by N. N.E. by E. N.W. by N. S.W.vbvv Ww.
N.N.W.. . EN.E. N.N.W.. . W.S.W.
N. by W. .| E.byN. N. by W. W. by 8.

To those who prefer it, the rule just enunciated may be put in another form, not,
however, equally clear to all—tke centre of a revolving storm bears eight points
Jrom the direction of the wind at the ship,reckoned with the apparent course of the

L
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sun; and in this view, one rule holds good for both hemispheres, for though the
bearings are precisely the reverse in the one hemisphere, of those in the other,
so is the apparent motion of the sun also reversed, since in the southern
hemisphere that luminary rises in the east, culminates in the north, and sets in the
west.

Thus from the direction of the wind only, in a revolving storm, two very im-
portant points are made known—the exact position of the ship in the Hurricane or
Cyclone, and the bearing of the storm’s centre from the ship.

116: The Rotatory and Progressive Motions of Eurricanes.—From the
very nature of whirlwind storms the wind has a rotatory motion, as it were, on an
axis, But the body of the storm has a progressive motion, generally from the
Equator towards the Pole, at first with westing, but as the storm advances towards
the Tropics it recurves, and then moves polarwise with easting.

The hurricane is impelled to the twest in low latitudes because the tendency of
the two currents of air (polar and equatorial) is in those regions to the west-
ward along the surface; the equatorial current is muck less so, and diminishing
until actually altered to easterly, near the Tropic, after which its preserved equatorial
rotatory force becomes more and more evident, while the westwardly tendency of
the polar current diminiskes ; as a consequence, near the Tropic, the whirlwind ceases
to move westward—it recurves—and then in its polarwise progression moves towards
the eastward. (Admiral F1rzroy.) Thus, in general terms, the progressive motion
of the Hurricane in the NorTHERRN HEMISPHERE i8 from S.E.-ward to N.W.-
ward; and after recurving, from S.W.-ward to N.E.-ward. (Plate XIII,, fig. 1.) In
the BouTREBN HEMIsPHERE from N.E.-ward to 8.W..ward; and after recurving,
from N.W.-ward to S.E.-ward. (Plate XIIL, fig. 2.) The place of recurvature is
very dangerous, for the hurricane-winds are deceptive, owing to the storm being com-
paratively stationary for a brief period.

The area over which these rotatory storms have been known to expand—i.e.,
where the rotatory winds prevail—varies from 30 or 40 to 1000 miles ; but while the
diameter of the storm, so long as it is within the Tropics, expands very gradually, it
suddenly increases in & remarkable manner after recurving.

The rate at which a Hurricane travels onward also varies greatly not ouly in different
ports of the globe, but even in the same locality and at the same season : iu general,
however, the progressive motion is greater after, rather than before, its recurvature.

117. Upon combining the Rotastory with the Progressive Motion, some
very valuable Rules may be deduced,—the path which the axis of rotation
desoribes is not inappropriately termed the azis line, and this divides the cycloune
into ¢wo semseircles,—the right or starboard semicircle, and the left or port semi-
circle ; there are consequently three divisions of a storm, each characterized by dif-
ferent phenomena. In the right hand semicircle, the hauling of the wind resulting
from the passage of a oyclone.in the Northern Hemisphere is in the same direction
as the apparent course of the sun ; but in the left hand semicircle it is reversed, being
against the apparent course of the sun. On the axis line there is no change of wind
until the centre has passed, when, after a brief interval of calm, the wind springs up
with great fury from the opposite quarter,

Thus, the direction of the wind at the ship gives her position in the storm as re.
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ferred to the points of the compass, and what is of the greatest importance—the
bearing of the centre from her; the hauling of the wind announces her poaition re-
latively to the axis line of the storm, which, combined with her track through the
cyclone, will give the progressive direction of the storm itself; if the wind be found
to increase in force witkout khauling, the ship is on the axis line; and if a calm
occur, succeeded by a terrific and violent wind from the opposite quarter, the ship
has passed through the centre.

From these remarks it will appear evident, that in mancuvring a vessel when
overtaken by a rotatory gale 1¥ THE NoRTHEEN HEMISPHERE, if she receive the
wind on her port side, her head is directed (more or less) fowards the centre ; but if
she receive it on her starboard side, her head is turned from the cenire: and
these facts indicate the means to be adopted to draw from the centre when lying-to ;
—if, with the ship’s head from the centre, she receives the wind on the starboard
side, then in lying-to (or drawing from the centre) she must be trimmed on the star-
board tack.

IN THE SoUuTHERN HEMISPHERR the reverse of this takes place ;—a vessel
sailing out of the gale receives the wind on her port side, and she must therefore be
trimmed on the por¢ tack.

118. On the Use of the Barometer in a Hurricane or Cyclone.—It was
long ago remarked by PIpDINGTON, that “ he who watches his barometer, watches
his ship.” This invaluable instrument, if well understood, invariably announces the
approach of a revolving storm,—shows whether the vessel is plunging into the
vortex, or if she be receding from it ;~—and hence, by carefully noticing its indications,
the disastrous consequénces of a hurricane may, to a great extent, be avoided—for
the laws of its oscillations are very distinctly marked. The barometer often stands
unusually high before the commencement of a cyclone, and frequently (if not
always) just around the storm ; and oonceiving the cyclone to be divided into two
parts by & diameter at right-angles to its path, it may be noted that—

(a) The barometer always falls during the passage of the advancing semicircle
of a revolving storm.

(8) The barometer always rises during the passage of the receding semicircle
of a revolving storm.

In cases of manceuvring to take advantage of the hurricane winds and to keep
just within the verge of the storm, the barometer is of signal benefit,~it should be
kept as high as possible without losing the wind. In whatever position the ship
may be, the rising of the mercury announoes that the first (or dangerous) half of the
slorm has passed.

The barometer is & faithful guide; in the zone of the Trade-winds its ordinary
variations are so small that any deviation from the normal height requires attention ;
its fluctuations are larger beyond the Tropics, but the indications are scarcely less
certain if used in conjunction with the thermometer and hygrometer,—hence, more
watchfulness is required on the part of the navigator, and it is of the utmost im-
poctance to have sach a knowledge of the Law of Storms, of Storm Instruments,
and of the Signs of the Weather, as to be able to detect the presence of a hurricane

(or eyclone), when as yet sky and sea betoken but little of that wild fury during the
height of which it is so difficult to guide the vessel in safety: one great advantage
L2



148 HURRICANES OR CYCLONES.

of such knowledge is a quick apprehension of the indications which forewarn to make
all snug sn time.

119. Meteorological Signs preceding & Rurricane.—The meteorological
signs indicating the approach of a hurricane or cyclone have been collected from
various sources by Mr. BIRT,* and are enumerated and classed according as
the phenomena may be presented to the external sensations of feeling, sight, or
hearing.

Meteorological signs recognised by the feelings—

1. A sultry, oppressive state of the atmosphere.
2. A calm.

Meteorological signs recognised by the eye—

3. A remarkably clear state of the atmosphere, so that the stars may be seen
to rise and set with nearly the same distinctness as the sun and moon.

4. A peculiar white appearance in the zenith, more or less of a circular form.

5. A remarkably red or fiery appearance of the sky. This is not unfrequently
of such intensity as to tinge all the surrounding objects with a deep
crimson ; and when this is observed, there can be no question that the
violent portion of the cyclone is not far from the vessel. When this red
light is seen at night, the impression on the seaman’s mind is, that ¢ day
has broken before its time.”

6. A peculiar colouring of the clouds, more especially of an olive green. This
is generally the precursor of ‘a most violent and terrific hurricane.

7. A thick, hazy appearance in that quarter of the horizon in which the cyclone
is raging.

8. A remarkable and peculiar appearance of the heavenly bodies. When
shining through a haze, they are said to shine with a pale, sickly light,
and are not unfrequently surrounded by rings of light, or halos. Some
observers describe the stars as “looking big with burrs about them.”
Others speak of their dancing, and, generally, they have been noticed as
being remarkably bnght and twinkling.

9. The sun on some occasions has exhibited a blue appearance, and white objects
have been seen of a decided light-blue colour. The sun has also been
observed of a pale and somewhat similar appearance to that of the full
moon.

10. A dense, heavy bank of cloud in the direction of the hurricane.

11. A peculiar appalling appearance in this bank, more particularly as if it were
a solid wall drawing down upon and closing around the ship,

12. A darting forward of portions of this bank, as if torn into rags and shreds
by some violent force, and driven before, nof borne by, the wind. When
this indication is distinctly recognised, a run of about two hours Zowards
the centre will involve the vessel in a destructive hurricane.

18. A peculiar motion exhibited by small bodies, as branches of tress, when

* “Handbook of the Law of Storms being a Digest of the Principal Facts of Revolving
Storms.” By W. R. Birt. 1853.
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agitated by the wind, consisting of a sort of whirling, not a bending for-
ward, as {f bent by a stream of air.

14. Lightning of a remarkably columnar character, shooting up in stalks from
the horizon, with a dull glare; also like flashes from a gun, and sparks
from a flint and steel.

Meteorological signs recognised by the ear—
15. A distant roar (probably of the hurricane itself), as of wind rushing through
a hollow vault. )
16. A peculiar moaning of the wind, indicative of the close proximity of the
violent portion of the hurricane.

The meteorological phenomena accompanying a revolving storm may also be
enumerated thus :—

1. A very rapid motion of the air, constituting the hurricane, and increasing in
velocity as the centre is approached.

2. A fitful variation of intensity in the force of the wind, which sometimes blows
with fearful violence, carrying away everything that opposes its progress,
then sinking to a gentle breeze, or even lulling to a calm, but alinost im-
mediately afterwards springing up with greater violence than before. The
hurricane winds are neatly, if not entirely, without exception puffy, violent,
and blowing in gusts.

3. An immense condensation of aqueous vapour, forming large banks of cloud,
which precipitate torrents of rain. The condensation appears to be so ex-
ceedingly rapid that large quantities of electricity are generally developed,
giving rise to incessant flashes of lightning.

4. A general darkness and gloominess within the avea of the cyclone, relieved
only by the fitful glare of the lightning, or the appearance of the imperfect
circle of light near the centre or axis of the storm.

5. A separation of the clouds in or near the centre of the hurricane, so as to
produce in the immediate neighbourhood of the axis a clear sky, through
which the sun and stars are often seen with great brilliancy.

6. A calm in the centre of the cyclone.

Indications of approaching or exi.sting hurricanes manifested'by the ocean, of special
utility to vessels at anchor in roadsteads, &c.:—

1. A swell prodnced by the storm-wave rolling in upon the shore, at first of &
gentle character. The direction of this awell will pretty surely indicate
the bearing of the storm, and its changes will point out, in some localities,
the course the hurricane may be pursuing.

2. A swell rolling in, without ckanging its direction, may be regarded as indi-
cative of a hurricane approacking the shore. The same phenomenon met
with at sea (the ship’s course being taken into account), will indicate the
bearing down of the cyclone on the vessel.

3. A dirty green appearance of the ocean; on some occasions its assuming a
muddy or brown colour, on others its being remarkably clear; its tempera-
ture increasing, and its smelling stronger than at other times, ave all indi-
cations of the proximity of a cyclone.
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120. The Storm-Wave.—The rotation of the wind in a hurricane violently
agitates the surface of the ocean in the direction of the wind, producing a swell or
SToRM-WAvE, the undulations of which roll on to an extraordinary distance; the
wave thus propagated advances as a tangent to the whirlwind. The wind, however,
veers ; and thence there results a series of undulations rolling from the margin of
the storm, both in advance and regression of the storm itself, and the succession of
undulations encountering each other produces, in the area of intersection, cross seas
more or less dangerous acoording as they are met in advance of or behind the hur-
ricane. It is easy to see that such a series of undulations must always fringe the
storm’s wake, and be found to the right and left of the path over which the cyclone
has advanced ; while the long rolling swell generally precedes it, and thus indicates
the approach of the gale many hours—if not a day—before it is encountered by the
ship. In the NorTHERN HEMISPRERE it is on the lef¥ side of the storm's wake, in
the SouTHERN HEMISPHERE on the right side of the storm’s path, that the cross
pyramidal sea is found; and when a ship meets with such a sea, it may be taken as
a tolerably certain indication that a rotatory gale has passed over the locality.
Generally the storm-waves undulate in a direction which, the further they are from
the vortex, is more at right-angles with the direction of the wind: in a heavy gale
they merely proceed in the direction of the gale itself.

Dove says, that the undulations of the waves, during a whirlwind storm, proceed
from tho centre in such directions that the farther they are from it the less is their
radial difference; thus their course is from the centre of the storm to its circum-
ference—in a direction somewhat inclined forward in relation to the gyration of the
oyclone wind, and to which REID’s attention was partioularly called; consequently,
the three descriptions of storms more olosely examined differ in the following
manner, viz. :—

1. In a whirlwind storm the waves undulate in a direction which is more at right
angles with the direction of the wind the farther they are from the vortex.

2. In a heavy gale they proceed in the same direction as the gale itself.

3. In a gale which arrests the progress of » wind blowing from the opposite

quarter, seamen say that the two winds are fighting.

121: Rules for Trimming the Ship in a Murricane.—PIDDINGTON long ago
said that all positive rules for manwuvring tend to mislead ; every ship must have
its own peculiar management depending on the four great elements of the problem,
which are—1, the ship and her sea-room ; 2, the track of the cyclone; 3, its rate of
travelling ; and 4, the ship's run and drift; while on the part of the commander,
caution and watchfulness are essentially requisite. Still, all the circumstances being
favourable, rules may be given in a very brief compass for {rimming a vessel to the
hurricane-winds ; these are embodied in the following Tables, where the directious
of the wind-vane as set down in the first column, are tangents to the whirlwind in
its course—these indicate the quarter from which the storm sets in; the points of
the compass in the second column show the position of the storm’s centre as regards
the vessel ; the fourth column gives the direction in which to steer when the wind
shifts as indicated in the third column; but if it shifts, as indicated in the fifth
column, then bear away, as told in the sixth column.
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122, The following Memoir on the Hurricanes of the Southern Indian Ocean, by
Mr. C. MELDRUWY, illustrative of the origin of these storms from the antagonism
of the N.W. Monsoon and the S.E. Trade, will be interesting to navigators :—

Hurricanes and Weather in the Indian Ocean.
FroM THE 17TH OF JANUARY To THE 18TH OoF FEBRUARY, 1860.

The hurricane of the 8th to the 16th of January had scarcely disappeared when
another originated near the same locality, and under similar circumstances. This
second hurricane, which was of small extent, but very violent, commenced on the 17th
or 18th, and lasted till the 21st or 22nd. The Portuguese brig of war Mondega,*
with 46 of her crew, went suddenly down on the 22nd; and the Cossipore and
Yarra, the former vessel having on board 350 passengers (chiefly soldiers’ wives and
children), were in danger of a like fate.

From the 24th to the 29th of the month a third hurricane, also of small extent,
but of considerable violence, occurred in almost the same latitudes, to the northward
and westward of Mauritius, where it was encountered by the Atieth Rakaman,
Glironde, and other vessels.

The object of this paper is to present some of the leading facts connected with
those two hurricanes, and to show that both were cyclones travelling to the south-
westward. ’

We begin with the hurricane of the 17th to the 22nd.

On the 18th the centre of the storm was probably in 15° 30’ 8. and 75° 30' E.,
between the S.E. Trade and the N.W. Monsoon, the Trade extending from about
30° 8., and the Monsoon (so far as our observations show) to 13° S.

From noon to midnight the Cossipore steered N.E. 42 miles, with a falling
barometer and an increasing gale from S.E. By 6 p.M. the gale had increased to a
hurricane from 8.E., with heavy rain, the barometer standing at 28:844. * At 8.30
blew away the mizen staysail. At 9.45 the hurricane still increasing ;—blew away
the jib and flying boom and sails, bringing the fore-royal mast with them ; barometer
28'644. At 11, bar. 28:364. Midnight, the hurricane still increasing (barometer
28'384) ; blew away the main and mizen topmasts over the side, staving the decks
and bursting one of the scuttles; washed away the port quarter-boat, &e.”

None of the other vessels had as yet got involved in the storm. The Uriel,
however, at some distance to the N.E.-ward of the Cossipore, had fresh gales from
E.N.E,, with “ doubtful weather,” a low barometer (29°60), and a heavy swell from
the northward.

The Yarra and Lawrence, both standing to the W., had the Trade from E.
and E. by 8. in fresh breczes, but increasing in strength, with rain and an ugly ap-
pearance in the afternoon. In the early part of the day the Yarra experienced a
heavy swell from W. } N.

The storm at noon on this day (the 18th) had a diameter of about 240 miles.

South of the 30th parallel, and from 30° E. to 62° E., there were several vessels
all having Northerly (chiefly N.W.) winds; and west of 30° E. the winds were
Southerly.

The following are the positions of some of the vessels at noon, with the direction

® The Aondcga’s log-book was probably lost at sea.
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ofthe wind, &c. (The force is indicated by BEAUFORT’s notation, in brackets, thus (2) ;
BeavFORT'8 notation is also used for the weatker in the Port Louis observations) :—

Marquise :—36° 30’ S.; 6° 25' E.; wind S.W. (2); cloudy, drizzling rain,

Kagle -—33° 3' 8.; 14° 4 E.; wind 8. (6); clear.

Therese :—34° 4/ 8.; 18° 3’ E.; wind 8.8.E. (9); cloudy, hazy.

Tullockgorum :—37° 40 8.; 23° 16’ E.; wind 8. (4); cloudy and passing
showers.

Jules and Aglaé :—40° 2' 8.; 33° 6' E.; wind N.W. (5); cloudy, squally, and
heavy sea.

Galatea :-—38°21'8.; 36°40' E.; wind N.W. (6); bar.29919; cloudy, squally.

La Bretagne :—38° 14/ S.; 39° 28' E.; wind N. (2); bar. 2993 ; ther. 61°
fine.

Marguerite & Anjou :—38° 34/ 8.; 40° 51' E.; wind N.N.W. (5) ; fine.

Stag :—41° 31' 8.; 44°57' E.; wind N.N.W. (6); bar.29:94 ; ther. 59°; cloudy,
passing showers.

Arthur and Mathilde :—40° 39'S.; 44° 40’ E.; wind N.N.W. (6); bar.29716;
cloudy.

Ambroisine :—48° 33' 8.; 54° 40’ E.; wind N.N.W. (6); bar. 29'76 ; ther. 69°;
showers, squally, hazy.

George Washington :—39° 34/ 8.; 61° 41' E.; wind N.E. (6) ; cloudy, squally.

These extra-tropical counter-currents of air were observed during the hurricane of
the 8th to the 16th of January.

THURSDAY, THE 19TH OF JANUARY:—At noon on this day the S.E. Trade, as
observed by eleven vessels, prevailed from nearly 30° 8. to 19° 8., blowing in strong
gales in about 21° S. and 73° E., where it formed part of the cyclone,—~the winds to
the northward of that position curving from W. to N.W., N,, and EN.E.

The positions, &c., of some of the vessels which had the Trade are as follows :—

Ravenscraig :—22° S.; 84° §' E.; wind E.S.E. (5); bar. 29'898; ther. 78°;
passing showers, squally, hazy.

Cantero :—24° 27' S.; 80° E.; wind E.S.E. (6); cloudy.

Lawrence :—21° 27' 8.; 72° 31' E.; wind EN.E. to E. (8); bar. 2980;
squally, rain, very windy appearance.

Yarra :—20° 36' 8.; 73° 27" E.; wind E. by 8. to E. (8); bar. 29:91; cloudy,
rain,

Tkomas Blytk : -—23°44’ S.; 62°9'E.; wind E. by 8. to E. (2); bar. 30'15;
fine clear weather.

Lucy :—20° 28' 8.; 59° 33' E.; wind ES.E. (1, 2); fine and clear.

Australia :—18° 28' 8.; 62° 18' E.; wind E. to S.E. (6); fine.

The winds and weather to the north of the Lawrence and Yarra were as follows :

Walmer Castle :—15° S.; 71° 15' E. ; wind W. (2); cloudy, heavy swell from
southward,

Hyderee :—14° 14/ 8.; 78°10'E.; wind N.W. (4); bar.30'044; fine; midnight,
lightaing,

Cossipore :—17° 85' 8.; 74° 19 E.; wind NNN.W. to N.; bar. 29-244;
hurricane; rain,

Uriel :—19° 19’ 8.; 74° E.; wind E.N.E. to N.N.E. (9) ; bar. 2951 ; ther, 77°
squally, rain ; terrific sea.
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From these observations it is evident that there was a revolving storm at noon on
this day, having its centre in about 17° 16’ 8. and 73° 30’ E.

It appears from the log of the Cossipore, that “at 1 a.m. (bar. 28:394), the calm
centre passed over the ship, the wind then veering to the westward, and blowing as
hard as before, with heavy rain. At 2 A.m., wind N.N.W.; course west; barometer
28:364. At 5, barometer 28:444. At 5.30, the mainsail blew away in the gaskets.
At 6, barometer 28-644, and at 7, 28:744. At 8, the hurricane still blowing hard,
with heavy rain. At 10, the hurricane still blowing at its strength, the sea washing
over all; barometer 29'044. At 4 p.x., fresh gales from N., with heavy rain.
At 6, barometer 20'644. Midnight, strong gales from N., and heavy rain. Bore
away for the Mauritius to refit.”

The log does not state how long the calm lasted ; but if, as recorded in the log,
the wind at 1 A.u. ceased at 8.E., and was from N.N.W. at 8 a.x., the duration of
the calm cannot have exceeded an hour.

In the centre the barometer apparently stood higher than it did both before and
after the calm.

With the Uriel the wind veered in the course of the day from E.N.E.to N,
and at 11 p.M. was blowing a hurricane, with an awful sea running. The barometer
attained its lowest reading (29°48) at 4 ».u.

In the early part of the day the Yarra had an increasing gale from E. by S,
with heavy rain; and, as she ran W. by N., at the rate of eight knots per hour, the
wind veered to S.E., the barometer at 4 .M. standing at 29868, and at midnight
at 29°608.

As the Cossipore was in the central calm, at 1 a.x., in 16° 20’ 8. and 74° 25’ E.—
the centre travelled from noon on the 18th to that hour, S. 46° 50/ W. 8624 miles,
or at the hourly rate of 6'6 miles.

From 1 A.M. to noon on the 19th the storm travelled 8. 48° 53' W. 69°96 miles,
which gives an hourly rate of 6:3 miles.

The course and distance from noon on the 18th to noon on the 19th were
S. 47° 45' W. 1562 miles; so that the hourly rate of progression for the 24 hours
was 6'5 miles.

Although the wind had a cireular movement over a space of about 400 miles in
diameter, it did not blow hard except near the centre.

The observations taken at Port Louis were :—

; WiNp.
Hour. | Uncor- Ther Bulb Bulb Di Force in |Weather:
rected, | 0T [ Ther. | Ther. | "™ | bs. per
ion.
. sq. foot.

8kaam | 29950 [ 810 79'6 76'0 | Calm 000 | Fine
» | 30000 | 850 850 760 | N.E. 020 ”
3ipu. | 29956 | 8§30 810 760 (W.ward| 015 |o.r.

I
|
9% , | 30030 | 820 i 810 760 |E.-ward| 040 | c.; fine

These obeervations gave no indication of the hurricanc that raged at a distance of
926 miles,
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Between 80° and 40° 8., and between 7° and 64° E., the Northerly and Southerly
counter-winds were still blowing, generally in fresh breezes, with fine weather ; but
owing to want of observations from 25° to 87° E., the inner boundaries of the two
winds, and the space between them, cannot be determined.

FrIDAY, THE 207H OF JANUARY :—On this day, the Trade prevailed from 80° to
19° 8., except between 68° and 75° E., where the eyclone was still raging. Between
those meridians Northerly winds extended as far as 81° 8., where they encountered
the Trade, and, with it, formed the hurricane. These Northerly winds were probably
a continuation of the N.E. Trade which was then blowing fresh in the space from 9°
to 6° N. and 80° to 90° E., while in 3° to 6° 8. and 70° to 80° E. the wind
was N.W.

The winds nearer the storm, on its northern side, wero as follows :—

Augusta :—14° 56’ S,; 70° 58’ E.; wind N.E. (4); fine; a swell from
southward.

Hyderee :-—14° 38’ 8.; 71° 33’ E.; wind N.E. by E. (4); bar. 80°044; at 6 a.m,
lightning; at noon, fine.

Walmer Castle;—15° 30' 8.3 70° 69’ E.; wind N. by W, (2); cloudy, passing
showers.

Cossipore :—18° 2' 8.; 72° 46' E.; wind N. (8); bar. 29744 ; very squally,
mauch rain.

Uriel :(—21° 19’ 8.; 71° 17’ E.; wind N. by W. ; bar. 29'62 ; ther. 81° blowing
terrifically.

The Yuarra, at noon, was in the central calm. Till 1 o.M, she ran to the W.
“ with square sail, but was then obliged to heave-to on the port tack (wind 8.E.).
At 2 a.x., a farious gale with a terrific sea ; barometer 29'410. At 8, increased to
a hurricane; ship heading S.S.W. At 6, the sails went to pieces ; ship under water;
shipped some heavy scas. At 8, barometer 28:710; bent the storm sail. At 9, the
hurricane more furious; the ship lying dead down in the water ; the long-boat under
water ; expecting the ship to go down. From 10 to 11}, the hurricune was at its
greatest height ; barometer 28:310; the lee-side under water; could not say whether
there was any sea or not,—it appeared to be smooth, as the ship never moved; could
not stand on deck or hold on,—the Captain gave orders for all hands to go into
the cabin ; the sight was frightful ; it seemed as if the sea and sky had met together ;
the royal braces were carried away with the force of the wind, &c. At 11}, it fel?
calm ; the sea was then running in masses all round, one sea meeting another
and making a clean breach over us, on both sides; the barometer suddenly rose
to 28+610.”

Lat, D. R,, 20° 46' 8.,—Long., D. R,, 71° 1’ E. ;—* p.M.—Commences with a
calm and a fearful sea running in all directions. At 1, blowing a heavy gale from
N.N.E, which lasted two hours; it then blew from N.E. and E. At 4, the baro-
meter, which had been gradually going up, went suddenly down to 28:410; it then
blew another hurricane, but not so furiously as from 10 to 11} o.M, At 6, the baro-
meter commenced to rise regularly one-tenth an hour, until 2 A.x. (on the 21st), when
it went down two-tenths.”

While the Yarra was becalmed at noon, and the Uriel (a few miles to the easte
ward and aouthward of her) had a hurricane from N. by W., the Lawrence, in
21° 43’ 8. (D. R.) and 70° 49’ E, (D. R.), had a heavy gale from E., with
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terrific squalls and much rain, the wind in the afternoon veering with her
to N.E.

On all sides of those vessels, except on the northern, the S.E. Trade was blowing.
Thus, the Ravenscraig in 19° S. and 83° 64’ E. had a strong breeze from the S.E.,
with cloudy weather and passing showers; in 24° 30’ S. and 77° 18' E. the Cantero
had also strong breezes from E.S.E. and similar weather ; and near Mauritius and
Rodriguez, several vessels had light winds from the E.S.E.-ward, with fine weather.

The centre of the storm must have been in about 20° 30’ S. and 70° 18' K.,
although the Yarra's position, by dead reckoning, would place it a little further E.

From the previous noon, therefore, the storm travelled S. 42° 59’ W. 266'5 miles,
or at the rate of 11'1 miles per hour.

The revolving body of air had still a diameter of about 400 miles.

It would appear that the barometer of the ¥uarra rose 75 of an inch in the centre,
and then fell, just as the Cossipore’s barometer had done (though not to the same ex-
tent) at 1 A.M. on the 19th.

The observations taken at Port Louis were—

WiIND.

Barom. Att Dr: Wet —
Hour. | Uncor- T . Bulb Bulb. Direc- Force in |Weather.
rected. 1€ | Ther. | Ther. t lbs. per
ion.

! 8q. foot.

3ham. | 29982 | 820 810 76'3 | Calm 0:00 |c.but fine
9 , | 30042 | 820 81-0 7568 |E.ward| 020 |o.g.

3ipu. | 30004 | 840 820 753 » 030 |o.p.
9} , | 30060| 820 80'1 743 | ES.E. | 160 |c.butfine

i

We see from the above Table that the barometer at Port Louis was rising, although
the centre of the storm was 200 miles nearer than at noon on the 19th.

From 40° to 50° E. and 36° to 40° S. five or six vessels had light winds from the
N.W.-ward, with fine weather; and these N.W.-ly winds extended to at least 48°69'S.
and 64°44'E. West of those vessels, again, from 11° to 24° E. and from 33° to
39° S., the wind was S. We have still cvidence, therefore, of the existence of the
oppositely directed Northerly and Southerly winds which were observed on the
previous days, although the limits of the space between them are unknown.

SaTURDAY, THE 21sT OF JANUARY.—The hurricane still existed; but it was
apparestly abating. The positions, winds, &c., of some of the vessels, at noon, were
as follows : —

Augusta :—15° 30' 8., 69° 48' E. ; wind N. to N.E. (4); cloudy, passing showers,
lightning in the morning.

Walmer Castle .—16° §' 8.; 69° 17' E.; wind N.N.E. (2); cloudy and sultry;
swell from southward.

Hyderee :—156°56'8.; 69°34' E.; wind N.E. (2); bar. 30'044; fine; at 6 p.u,
passing showers, squally, much thunder and lightning.

Cossipore .~18° 2' 8.; 70° 51' E.; wind N. (5); bar. at 1 .M. 29-744 ; ther.
80°; squally, much rain, heavy sea.
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Yarra :—21° 81’ 8.; 70° 31' E.; wind E. by S. (9); bar. 29:61; cross sea;
lying to on port tack.

Lawrence :—22° 3' 8.; 69° 3¢’ E.; wind E. by N. (9); very squally, rain.

Uriel :—23° 10’ 8.; 70° 6’ E.; wind E.NN.E, (9) ; bar, 29°74; ther. 82°; rain;
awful sea.

Cantero :—24° 8.; 74° 23' E.; wind E. to E.N.E. (6); bar. 30'134; ther. 78°;
cloudy, squally, rain.

As from 10° N. to 6° 8. and from 66° to 94° E., the wind, as observed by ten
vestels, was from N.E. and N.W., it is probable that the Northerly winds, from
15° to 18° 8., experienced by the Augusta, Hyderee, §c., were a continuation of
the N.E. Trade.

The S.E. Trade prevailed both to the east and to the west of the northerly stream
of air, as if the latter had penetrated into the former. In 15° 43’ 8. and 84°11' E,,
for example, the Ravenscraig had a fresh breeze from E.8.E.; while at Mauritius,
and a few degrees to the eastward of it, the wind was also from E.S.E.-ward.

If the storm was a revolving one at noon on this day, its centre was in about
21° 40' 8. and 69° 156’ E.; but whatever may have been its character near the centre,
the winds at some distance were not moving round a central point.

Since noon on the 20th the centre travelled S. 89° 35’ W. 90'8 miles, or at
the hourly rate of 3'8 miles. Its rate of progression had, therefore, greatly
diminished, '

The gale at noon on this day seems to have extended over an area of about 850
miles in diameter.

The obeervations taken at Port Louis were—

WinNp
Barom. Att Dry Wet
Hour. | Uncor- | gy o Bulb | Bulb | p.. |Force in|Weather.
rected. e | Ther. | Ther. | "o | Ibs. per
* | sq. foot.
3jax. | 20992 | 810 800 730 | ES.E. 2:00 | o.; fine
» | 30038 | 840 | 830 | 750 ” 300 |q.; ,
3irx. | 29074 | 860 84'5 750 ” 200 | q.; o
9} , | 30044 | 820 80'6 735 |E.ward| 030 |b.c.,

Comparing the above observations with those of the 20th, we find that the
barometer was now beginning to go down a little, with an inereasing breeze
from E.S.E.

The Northerly and Southerly winds, beyond the S.E. Trade, prevailed in tho
same locality as yesterday.

Stx¥paY, THE 22KD OF JANUARY.—At noon, on this day, we have no observations
in the space from 24° to 36° S. and from 60° to 80° E.; but the winds to the north-
ward of 24° 8., being from N.E. over eight degrees of latitude, they do not appear
to have belonged to a cyclone beyond the Tropic. These N.E.-ly winds were ex-
perienced by the following vessels :—

Augusta :—16° 6' S.; 68°26' E.; wind N.E. (2); cloudy, and much lightning.
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Waimer Castle :~16° 26’ 8.; 68° 9' E.; wind N.E, (1); cloudy, and swell
from S.

Hyderee :~16° 68' 8.; 68° 28' E.; wind N. by E. (4); bar. 80064 ; cloudy,
lightning ; at 8 .M. squally, rain, thiunder and lightning.

Cossipore :—18° 2 8.; 69° 16' E.; wind N.N.E, (2); bar. at 1 o.M, 20'894 ;
ther. 80°% cloudy, rain.

Lawrence :—22°3' 8. ; 66°21' E. ; wind N.E. (4); fine.

Cantero :~22°52' 8.; 71° 29’ E.; wind N.E. (6); clear.

Yarra :=—22°67 B.; 70°11'E.; wind E, by N. (8); clearing up; cross sea.

Uriel :=--28° 39' 8.; 68° 6’ E.; wind E.N.E. (8); bar. 20'08; ther. 79°;
moderating.

The N.E. Trade extended as far as 4° 8., between 75° and 83° E,; so that
the N.E..ly winds reported by these vessels may have been a continuation of the
Trade.

The S.E. Trade existed on each side of the N.E.-ly stream of air, and extended, to
the 8.W.-ward of Mauritius, as far as 29° 8.

The observations taken at Port Louis were—

Wixnp.

Barom. Att Dry | Wet
Hour. | Uncor- Th * | Bulb | Bulb Di Force in Weather.
rected. | =™ | Ther. | Ther. | “yicc | Ibs. per

tion, sq. foot.
3% a.m. | 29990 | 810 728 | E.-.ward | 0.40 | Fine; light q.
9% , | 80038 | 830 43| 100 | c.j fine.

skp.um. | 20988 [ 860
9% , | 80040 | 820

743 » 100 |,
733 | Calm 0.00 | Clear.

SE8S
Ot s

It will be seen that the barometer at Port Louis had still a downward tendenoy.

North of Mauritius, the Zaunceston, in 17° 45' 8, and about 67° E. had heavy
squalls from eastward and bad weather.

Considering, then, the N.E.-ly stream of air, from 16° 6' 8. and 68° 26' E. to 23°
89’ S. and 68° 6’ E.,~the winds and weather with the Zaumceston,—and the
existence of the S.E. Trade at Mauritius and to the 8.W.-ward of it,—we may infer
the probability of a gyratory movement of the atmosphere on this day, as if another
hurricane were being formed to the northward of the island. At all events, we
oannot trace the Yarra's hurricane beyond this day.

The logs of the following vessels show that between 35° and 44° S. and between
43° and 64° E., there were two contrary currents of air.

Jules and Aglaé:—39° 10’ 8.; 43° 10’ E.; wind S.8.W. (6); squally, and
heavy sea.

Royal Bride :—39°58'S.; 45°34' E.; wind S.W. (5); heavy sea.

Galatea :—37°29'8.; 48°54' E.; wind 8. (9); bar. 30°07 ; hazy, rain.

Marguerite d Anjos :~35° 46'S.; 51°11' E.; wind N.E. (2); fine.

Arthur and Mathilde :—35° 38' 8.; 62° 37’ E.; wind N.W. (2); bar. 30'11;
clear.

La Bretagne :—36° 19' 8.; 62° 21' E,; wind N.N.W. (2); bar, 29:92; ther.
73°; cloudy, thunder.
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Stag ~~—36°37' 8.; 68° 6' E.; wind N.N.W. (5); bar.30:06; ther. 67°; fine.
George Washingtion :—36° 33' S.; 63° 34’ E.; wind N.E. (2); oloudy aund hazy.
Pharamond :—43°18'8.; 69° E.; wind N.W. (6); cloudy.

The first three of these vessels had the wind, at the preceding noon, from N.N.E.
and N.W., and it veered, or shifted, by the W. With the Royal Bride it shilted,
at 8 .M. on the 21st, from N.W. to S.W., in a squall; and it seems to have shifted
also with the Jules and Aglad and the Galates. The barometer of the latter veesel
rose 0-26 inch with the Southerly winds, it having at the previous noon, with the
wind fresh from NQN.E-, been at 29°81.,

Moxpay, THE 288D or JANUARY.—As we have no observations from 23° to
30° 8. and from 60° to 80° E., it is impossible to say whether the winds in that
locality belonged to a rotatory gale. From 16° to 23° 8. and from 64° to 71°E.,
however, the wind was from N.W.-ward to N.E.-ward,~—and at Mauritius and to the
8.W.-ward of it, from E.8.E.-ward, as if there were an aerial movement round a central
point, not eouth of the Tropic, but to the northward of Mauritius. This will appear
from the logs given below :—

Augusta ~~16°20'8.; 67°26'E.y wind N.W. (1, 2); cloudy, rain,

Wailmer Castle :—16° 68’ 8,; 67° 3' E.; wind N.W. (4); threatening appearance,
rain, thunder.

Hyderee :—17° 86’ 8,; 67° 8’ E.; wind variable (1); bar. 30°084; squally, rain.

Cossipore :—18° 10’ 8.; 67° 46' E.; wind N. by W. (4); bar. at 1 o.M, 29944 ;
ther. 82°; at 4 .. much thunder and lightning, with rainj noon, squally with
rain.

Lawronce .—21° 59’ 8,; 64° 60’ E.; wind N.E, (2, 1); cloudy, showers, dark
weather.

Yarra :—22° 14/ 8.; 68° 19' E.; wind N. by E. (8); gloomy, rain and thunder;
swell from N. by E. .

Cantero :—22° 30/ 8.; 70° E.; wind N.E. (4); fine; ».x. lightning,

Suallow :—25° 20’ S.; 61°63' E.; wind S.E. (4); fine.

Tyrian :—27° 68'8S.; 46° 15' E.; wind E.8.E. (6); hazy, rain.

The barometer at Port Louis was going down, as the following observations
show (—

Wixp.

Barom, Att. Dr Wet

Hour. | Uncor- Ther Bulb | Bulb. Foroo in Weather.

rected. * { Ther. | Ther. lz.irec- Ibs. per
ion. ‘oot
sq. foot.
3tA.l(. 29-980 | 810 72'0 | ES.E. | 012 | Clear and fine
9% ,, | 30026 | 840 740 ” 100

e g
7680 150 | b.ec.; fine

3ir.u. | 29950 | 860 »
740 | E.-ward| 200 | c.; l.to N.-ward

li} » | 30000 | 820

BERS
CtCr On =

In about 17° 40’ 8, and 68° E. the Launcesfon had an increasing gale from
N.N.B.-ward, with heavy rain.
These winds and positions show that the N.W, Monsoon and the 8.E, Trade had



160 HURRICANES OR CYCLONES.

at least a tendency to rotate; and we thus obtain some idea of the manner in which
revolving storms are generated.

On this, as on previous days, lightning was frequently observed where the
Northerly winds prevailed. .

In the Eastern part of the Ocean the 8.E. Trade seems to have extended from
27° 8. and 101° E. to 8° S, and 83° E.

South of the 30th parallel, from 45° to 65° E., the winds were from 8.E. to S. and
8.8.W., as shown by the logs of nine veasels, the Northerly winds which were found
yesterday, at noon, from 51° to 64° E. having either veered, or shifted, through the
* West. The following were the positions, &c., of the vessels at noon :—

Jules and Aglaé:—~39° @' 8,; 45°2' E.; wind EB.E. to E. (1); cloudy and
heavy swell on.

Royal Bride:—89°30' 8.; 46° E.; wind E. by 8. (2); clear and fine.

Galatea :—35° 36' 8.; 650°56' E.; wind 8.E. by E. (9); cloudy.

Marguerite d’ Anjou :—34° 1' 8. ; 54° 38' E.; wind S.S.E. (6); fine.

Arthur and Mathilde :—32° 56' 8.; 64° 35' E.; wind S.E. (5); bar. 30°11;
cloudy, passing showers.

La Bretagne :—33° 34’ 8. ; 55° 24/ E. ; wind S.E. (6) ; bar. 30-39 ; ther. 70° ; fine.

Stag :—33° 40’ 8.; 68° 51' E.; wind 8.W. (6); bar. 3017 ; ther. 67°; fine.

George Washington:—34° 36' 8.; 63° 34’ E.; wind S.W. (2); fine.

Pharamond :—42° 12' 8.; 64° 34 E.; wind S.W. (6); at 4 a.x. hail; at
noon, fine.

These winds were, no doubt, the Trade-wind, stretching, on this day, from
40° S. up to Madagascar and Mauritius; and it is to be remarked that the vessels
farthest West (the Royal Bride and the Jules and Aglaé) had the wind from
Eastward.

TUESDAY, THE 247H oF JANUARY.—The S.E. Trade (so far as our observations
enable us to judge) extended, as yesterday, in the Eastern part of the ocean, as far
as 8° 8. and from 72° to 82° E.,—the N.E. Trade crossing the Equator between the
same meridians.

We have also, as yesterday, a 8.E.-ly wind from 36° 8. and 52° E. to the vicinity of
Mauritius ; and in about 40° 8. and from 46° to 50° E. the Royal Bride and the
Jules and Aglaé which, at the previous noon, had the wind from Eastward, have it
now from N.E.-ward, as if this N.E.-ly wind wero a deflection of the S.E.-ly wind
to the northward of it,—or, it may be, the equatorial winds appearing on the
surface.

The observations taken at Port Louis were as follows :—

Winbp.

Barom. Dry | Wet
Hour. | Uncor- 'I‘Aht:r Bulb | Bulb Direc- Force in Weather.

rected. Ther. | Ther. . Ibs. per
tion. 8q. fc?:t
3ham. | 20928 | 816 | 801 | 743 E. 160 | c. but fine
9} ,, | 29962 | 830 | 816 | 763 | 250 |[o.q
8ip.M. | 29900 | 850 836 | 768 ”» 040 |cp
9§ » | 20960 | 806 | 748 | 748 | N.E. 2:00 c.(i r.; much
t. 1. to N.W,
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The barometer, which was now going down more rapidly, indicated, with the
direction and increasing force of the wind, the existence of a second hurricane, to the
Northward of Mauritius.

The Augusta, Hyderee, Yarra, and Cantero, from 16° 29’ S. and 66° 59' E.
to 23° 15’ 8. and 68° E. had the wind light from N.W.-ward, with fine weather—
theYarra,in the early part of the day, having had a fresh gale from N.W.-ward, with
thunder.

In 17° 56' 8. and about 58° E. the Launceston had a gale from N.N.E.-ward.

We have, therefore, as yesterday, signs of a stormy gyration to tho Northward of
Mauritius,

WEDNESDAY, THE 25TH OF JANUARY.—On this day the N.E. Trade was still
crossing the Equator in from 72°to 84° E., and the S.E. Trade seems to have stretched
from about 30° 8. and 100° E. to 10° S. and 72° E.

The S.E. Trade prevailed also from 30° S. and 60° E. to Reunion and Mauritius.

From 16° to 19° 8. and in about 67° E., the Augusta and Hyderee had still light
winds from N.W.; and a few degrees farther South the Yarra and Cantero had
light winds from S.W.-ward.

Observations taken at Port Louis :—

WiIND.

Barom, Att Dr Wet [—— 7 ——
Hour. | Uncor- Ther Bulb Bulb Direc- Force in | Weather.

rected. €% | Ther. | Ther. tion, | lbs. per

* | s8q. foot.

31 A | 29888 | 810 801 748 | East 300 | cp.q.
9% ,, | 29940 | 820 816 719 ” 100 | e F
3L p.M. | 29°800 840 821 773 | E.N.E. 020 |t Lr
9% . | 29946 820 81'1 768 | ES.E. 050 |ct.l

The Atieth Rakaman, in 18° 40’ 8. and 56° 54' E., at noon, had a strong breeze
from E.N.E,, with fine weather. As she held to the Northward (she was bound to
Calcutta from Port Louis), the wind increased from E. and E. by 8. “At6.30 p.x.,
in first reef of topsails. At 8, barometer 29'60 (ind. err. not known). At9, in
mainsail ; split mizen topsail, &e. At 10, hauled down fore-topsail, &ec.; fore-
topgallant mast carried away ; barometer still falling. Midnight, in the vortex;
heavy cross sea; barometer 29-40.”

The Launceston (her position is not given), not far from the Atietk Rakaman,
had the wind, at noon, strong from E. by N., with squalls and heavy rain,—the wind
in the afternoon increasing to a hard gale and veering to E., S.E, 8., 8.W,, &c.,
till at midnight it was from N.W,

It is probable, therefore, that a revolving storm existed at noon on this day, with
its centre in about 16° 40’ 8. and 57° E.

Beyond the 8.E. Trade the wind, as observed by seven vessels, was from N.E.
and N.W. ; between 48° and 55° E. it was from N.E., except with the veasel next
the Trade, in 32° 29’ S. and 48° 26’ E., where it was blowing a fresh gale from E.;
in 37° €' 8. and 30° 56’ E., it was moderate from N.W.

It is interesting to observe how these N.E.-ly winds appeared to the South-

M
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ward of the Trade whenever the second rotatory gale commenced near its equatorial
limits,

THURSDAY, THE 26TH OF JANUARY.—We find that on this day the N.E.
Trade was still crossing the Equator, between 73° and 90° E.; and that the
8.E. Trade was coming up to within a few degrees of it in that part of the ocean.

From B50° to 70° E., the S.E. Trade was blowing from about 27° 8. to the
neighbourhood of Mauritius and Reunion, where it formed the Southern and
Western sides of the eyclone the existence of which had been noticed since the 24th.
The following were the positions, winds, &c., of some of the vessels at noon : =

Hyderee :—18° 89 S.; 65° 37' E.; wind N.E. (4); bar. 30'064; fine.

Stag :—22° 7' 8.; 58°48' E.; wind E.N.E. (5); bar. 29'84; ther. 80°; finc.

Lawrence :—24° 21' 8. ; 62° 64’ E.; wind N.E. (2); fine.

La Bretagne :—~25° 22' 8,; 69° 25’ E.; wind E. (1); bar, 30-34; ther. 81°;
cloudy and fine.

Arthur and Mathilde :—~25°7'S, ; 57°29' E.; wind E. (5) ; bar. 20013 ; cloudy,
squally.

Marguerite & Anjou :—26° 22' S.; 59° 2’ E.; wind E.S.E. (5); cloudy, squally.

Swallow :—26° 8. ; 51°30 E.; wind 8.E. (5) ; fine.

Nadir :—20°28' 8.; 51° 43' E. ; wind Southerly (2) ; fine.

Auffredy :—20°48' S.; 54°E.; wind S.E. (6); cloudy, squally.

The following observations were taken at Port Louis :—

WiND.

Barom. At Dr Wet
Hour. | Uncor- Ther Bulb | Bulb Direc- Force in Weather.
rected. | Ther. | Ther. t';n Ibs. per
! 100- 1 sq. foot.

33ax | 29880 | 815 | 800 | 748 |[ES.E.| 450 Fine

§ . . . 0.p.q.; a heavy
9% , | 29924 | 815 | 800 | 730 |East | 400 {m{’fgmN.N.wJ
Noon | 20920 | 850 .. | .. [EbN.| 500 .o
8h e | 20800 | 830 | 81'1 | 750 [EN.E.| 400 noom
7, | 29866 | 790 | .. | .. | w | 900 | or
o} . | 20874 | 790 | 780 | 750 | » | 500 |
Miat. | 20824 | 780 | .. | .. | » | 800 | o'nt.l

It would appear from the log of the AtictA Rakaman, that at midnight of the
26th she was in the central calm, after having had the wind from E.to N.E. At
1 A.m. on the 26th, the barometer being at 29'25, she had “thick, dark, cloudy
weather, with rapid lightning. At 3, the wind from N.W. struck the ship with the
force of a hurricane, and laid her on her beam ends; vessel making more water than
usual,—obliged to keep the pumps going. At 4, barometer 39:30. At 6, sent hands
aloft to secure the torn sails. At 8,sent down main-royal yards, fore-royal and top-
gallant yards; barometer 29'40. Noon, still blowing very hard; ship's scuppers
under water; ship labouring heavily, and making much water; no sails set ; blowing
a regular hurricane ; barometer 29°40.

“Lat. (D. R) 18° 8, Long. (D. R) 67° E. pu.—Wind N. to N.N.W.
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Pying jibboom snapped short off'; unable to send down fore-topgallant mast and yard,
and being afraid of its seriously damaging topmast rigging and braces, cut it away,
after having managed to send down top-gallant yards at great risk. 8hip labouring
heavily, and still lying to under bare poles; blowinga perfect hurricane ; hands kept
at the pumps.  Midnight, no change; barometer 29:40.”

The Launceston, probably in about. 17° 8. and 68° E., had a gale from N.N.W.,
with hard squalls and rain.

From all these observations we infer that the centre of the cyclone was in about
18°30’ 8. and 55° 54/ E.

Bince the preceding noon, therefore, the storm travelled S. 29° 39’ W. 126 miles,—
or at the rate of 5-2 milés per hour.

Its diameter was at least 400 miles, though the wind did not blow with hurricane
force within the whole of that space.

South of the 30th parallel, from 33° to 76° E., five vessels had fresh and moderate
breezes from Northward, chiefly from N.N.E.

Fripay, THE 27TH OF JANUARY.—On this day there were vessels on all
sides of the storm, and showing, in the clearest manner, that the wind was
drcling round a centre. The following were the winds, &c., of those vessels at
100D =

Launceston :—17°15'8.; 57° 30 E.; wind N.N.W. (2); fair; made all sail.

Auffredy :—19° 16' 8.; 56°28'E.; wind N.W., (5); cloudy, squally.

Gironde :—19° 50’ 8.; 56° 30’ E.; wind N.W, (11); squally ; under bare poles.

Stag :—20° 82' 8. ; 58° 1¢' E.; wind N.N.E. (9); bar. 20° 70’; ther. 82°; rain,
lightning.

* La Bretagne :=22° 87'8.; 59° 60’ E. ; wind E.N.E. (4) ; bar, 30'12; ther. 79°;
clondy, rainy.

Arthur and Mathilde :~23°25'8. ; §7° 23’ E. ; wind E, to E.N.E. (6) ; squally,
rain,

Sewallow :—25°5'8,; 61°6'E.; wind S.E. (5); fine,

Nadir :—20° 11' 8. ; 53° 10’ E.; wind Southerly (4); cloudy, squally, rain.

With the Auffredy, the wind veered from S.W., on the 26th, to 8., S.W., &o.; so
that the centre passed to the eastward of her.

The Gironde left 8t. Denis (Reunion) early on the 26th, and steered N.E., with
the wind from W.N.W.-ward. In the afternoon, she ran 8.E. with the wind from
N.N.W., but at 5 p.x. hove-to on the starboard tack.

As the direction of the wind is not given in the log of the Atieth Rakaman, that
vessel has been omitted in the above Table. At midnight on the 26th, she had a hur-
ricane from Northward, ‘At 3 A.M. (27th) more moderate. At 4, hard gales, with
passing rain ; barometer 29°50; sent down the'mizen top-gallant yards and mizen
top-gallant mast. At 6, moderating fast. At 7, set foresail and mizen. At 8,
strong breeze and cloudy; barometer 29'60. At 11, set mizen topsail and mainsail.
Noon, moderate breeze and cloudy; barometer 2980, Lat. 19° 19’ 8.; Long.
67°12' B.

“r.e. Moderate breeze and fine.”~She had, no doubt, the wind still from the

Northward.
In the afternoon, the wind and weather with the ArtAur and Mathilde « assumed
every appearance of a storm, and from 4 to 8 the wind blew with extraordinary
a2
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violence ; the seahigh, the sky overcast and gloomy; the breeze always from the same
quarter (E.N.E.) without varying. At 9, barometer 29°686 ; blowing with extreme
violence and much rain. Midnight, ditto winds and weather.”

The following observations were taken at Port Louis: —

Winbp.

Barom. Att Dr Wet
Hour. | Uncor- T} m: Bulb | Bulb Di Force in Weather.
rected. ' | Ther. | Ther. [ . cc" | Ibs. per

tion 8q. foot.
1aw | 29816| 785 | ... | .. [NNELE| 700 |o.r.
3y, | 29784 | 790| 780 | 750 [NEbLN., 300 [o.g q.r.t.]
5 , | 2810 790 ... | .. |N.N.E. | 12-00 ”
7 , | 2980/ 790 .. | .. |[NbE [ 400 »
9} ,, 29910 | 800 | 780 | 760 | North 400 |o.g.r.

3lpwm. | 29914 | 81'0| 800 | 760 2:60 | o.; finer
9% ., 29986 | 81'0 | 790 | 766 |N.E. 020 | o.m.

The centre of the storm at noon was in about 20° 8. and 55° 80’ E.; ro that it
travelled since the previous noon 8. 14° 11’ W, 93 miles,—or at the rate of 3'8 miles
per hour.

Although the diameter of the whirling body of air was at least 600 miles, the wind
did not blow hard over all that space.

The N.E. Trade on this day was extending beyond the Equator between 756° and
82°L.; and the S.E. Trade from 25° 8. and 85° E. to about 12° 8. and 69° E.

From 60° to 70° E. and from 21° to 17° 8. the S.E. Trade was deflected to E. and
E.N.E. towards the cyclone.

The south-western side of the cyclone was evidently formed by the Trade.

South of the Trade, in that part of the Ocean, the wind, as observed by four vessels,
from 35° to 59° E., was fresh and moderate from Northward, with fine weather.

SaTURDAY, THE 28TH OF JANUARY.—The N.E. Trade prevailed in the northern
part of the Ocean, and was crossing the Equator in about 80° E.

We have evidence that the wind was still moving round a point to the southward
of Mauritius. The storm, however, seems to be dying away. From the following
Table it will appear, also, that the Northerly winds extended over several degrees of
latitude, as if the cyclone was flattened on its castern side.

Eastern Empire :—16° 31' 8.; 72° 67 E.; wind S.E. (5); bar. 3007 ; ther.
831°; cloudy, passing showers.

Neptune :—14° 43' S.; 68° 47' E.; wind S.E. (6) ; fair.

Augusta :—18° 9’ 8.; 61° 53' E.; wind Easterly (2); cloudy; swell from
the S.E. , '

Lawrence :—19° 41' S.; 60° 41’ E.; wind E.N.E. (2) ; fine.

George Washington :—21° 4/ 8.; 69° 12’ E.; wind N.N.E. (4) ; fine.

La Bretagne :—21° 43 8.; 69°24' E.; wind N.N.E. (5); bar.29'95 ; ther. 82°;
fine.

Marguerite d' Anjou :—21° 20 8.; 68° 29’ E.; wind N.E. (5); fine; lightning
at 6 .M, '
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Auffredy :—19° 20’ S.; 57° 30’ E.; wind N.W. (6); fine; a sea on.

Gironde :—21° 2' 8.; 56° 28' E.; wind North (6) ; very heavy sea.

Arthur and Mathilde :—23° 45' 8.; 58° &' E.; wind North (7); bar. 29-834 ;
squally, rain.

Swallow :—24° 45' 8.; 51° 47' E.; wind ES.E. (5); squally, rain.

Nadir :—20° 24’ 8.; 54° 13’ E.; wind S.W. (1); fine.

The 8.E. Trade prevailed in the eastern part of the Ocean, and apparently curved
away towards the storm, becoming successively an E., ENN.E., N.N.E, and N.
wind.

At Port Louis the following observations were taken :—

Wixp.
Barom. Att. Dr Wet |- - o=

Hour. | Uncor- Bulb | Bulb \Fome in Weather.
rected. | TPO™ | Ther | Ther.| Diree | jp,, per

3}am. | 29978 | 800 | 790 | 760 | E-ward] 010 | c.; fine
93 . | 30032 | 820 | 810| 768 | NN.E.! 100 | o.;

3ir.m. | 30016 | 850 831 | 783 | N-ward' 050 |c.;
»» 30088 | 820 | 800 | 770 | Calm ] 000 | Fine;l.toS.-rd

”

The ArtAur and Mathilde's barometer at 1 A.M. was at 29-724, and at 5 A.ar. at
29-763,—the weather improving a little. From 4 to 8, the squalls were less violent
and at longer intervals, with overcast sky and rain. At 9 a.x. the barometer was
29-842, with the wind squally from North, but the weather improving.

We infer that the centre at noon on this day was in about 24° 15'S. and 57° 18’ E.

Hence the storm travelled, since noon on the 27th, S. 19° 59' E. 271 miles,—or at
the rate of 11'3 miles per hour.

The storm had a diameter of about 450 miles.

As the centre must have passed close to Reunion, information from that island
would be interesting.

From 34° to 39° S.,and from 54° to 59° E., the wind was moderate and fresh from
N.E.-ward, with fine weather.

StNDAY, THE 29TH OF JANUARY.—On this day we have nearly the same winds
as on the preceding, except that the cyclone has disappeared.

The N.E. Trade was crossing the Equator in about 80° E., and the S.E. Trade,
which prevailed in the eastern part of the Ocean, was apparently curving towards
Mauritius, formiug an E.S.E,, E.N.E, and then a Northerly wind, as yesterday.
The positions, &c., of some of the vessels were as follows : —

Phantom :—23° 23' 8.; 80° 46' E.; wind S.E. by E. (5); bar. 30:206; clear
and fine,

Neptune :—16° 69' S.; 66° 69’ E.; wind E.S.E. (5); fair.

Augusta :—18° 33' 8.; 60° 7' E.; wind Easterly (3); fine.

Hyderee :—19° 46' 8. ; 60° 15' E.; wind ENN.E. (2); bar. 80'144; fine.

Lawrence :—19° 24’ 8. ; 58° 20 E.; wind E.N.E. (2); fine.

George Washington :—20° 29' 8.; 58° 33’ E.; wind N.E. by N. (2) ; fine.
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Gironde:—20° 32' 8.; 56° 60’ E.; wind North (4); fine; heavy sea.

La Bretagne :—21° 82' 8.; 59°16' E.; wind N.N.E. (2); bar.30'14; ther.82°;
fine,

Arthur and Mathilde :=23° 46'S.; 58° 27' E.; wind N.N.W. (2); bar. 30:173;

weather finer.

Between ‘the Aréhur and Mathilde's position and 30° 8. we have no observations
but in 31° §2' 8. and 58° 19’ E., the Galatea had, in the morning, a fresh gale from -
the E., and at noon a strong gale from E.S.E., with her barometer at 20:90. In
the afternoon, the wind veered to S.S.E.

It is possible, therefore, that the cyclone still existed, having its centre in about
28° 8. and 61° E.

South of the GQalatea, in 38° 10’ 8. and 56° 20’ E., the Jules and Aglaé had a
fresh breeze from N. to N.N.W., and fine weather.

Sumyary oF Resurrs.—The Yarra’s hurricane originated on the 17th of
January, betwcen the S.E. Trade and the N.W. Monsoon, Its course, rate of pro-
gression, &c., were as follows :—

Centre at Noon. Distance Diameter]
Date. —— Course. in Rﬁtﬁﬁ_ﬂ in
Lat. Long. Miles. * | Miles.
S. E.
o 1 Q ’
Jan. 18 15380 | 7530 | ... . 240
» 19 1715 | 73 30 | 8.47°45' W, 1662 656 400
» 20 2030 | 7018 | S.42°49' W, 266°5 1111 400
,» 21 21 40 | 69 15 | S.39°35' W. 908 88 350

The storm, therefore, so far as we have been able to ascertain, travelled a total
.stance of 513:5 miles, gently curving as it advanced to the southward.

Two vessels, the Cossipore and Yarra, experienced a calm in the centre of the
hurricane.

The Cossipore seems to have lost the wind at S.E., and to have got it again at
N.N.W,, after an interval of nearly an hour ; and this, according to the rate at which
the meteor was travelling, would give the central calm a diameter of about 7 miles.
Ten hours afterwards, the wind with the Yarra ceased (probably at E.S.E. or E.),
and, after an hour or 80, recommenced at N.N.E.; which would make the diameter
of the calm space about 13 miles. If these numbers are correct, there must have
been a dilatation of the central calm. ’

It does not appear that this hurricane, except near the centre, was very circular.
At its commencement the centre lay between an Easterly and a Westerly stream of
air; so that at first the storm was probably flattened on its northern and southern
sides. It then became more circular (as on the 19th), and afterwards elongated from
N. to 8., the Northerly winds extending over several degrees of latitude.

These Northerly winds were an extension of the N.E. Trade; and the storm lay
between them and the 8.E, Trade.
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Although the storm was of small dimensions, it was very violent; and the
barometer fell to nearly 28 inches.

The Cossipore’s barometer fell with the S.E.-ly wind from 29944 at noon on the
17th, to 28'364 at 11 p.m. on the 18th, shortly before the calm. In the calm it rose
t0 28:394, and at 2 i.m., with the wind from N.N.W., it again fell to 28'364. It
then began to rise, and by 1 A.M. on the 22nd was at 29894, The total fall,
therefore, was 1°58 inches. -

The ¥arra’s barometer fell with the 8.E.-ly-wind from 2991 at noon on the 19th,
to 28-31 at 114 a.M. on the 30th, just before getting the calm. In the calm it
“ suddenly rose to 28'61.” Shortly afterwards, it * went suddenly down” to 28:41.
At length it commenced to rise, and by noon of the 21st was 29:°51. The total fall
was 1'60 inches, or nearly the same as with the Cossipore.

From the 18th to the 21st there was constant heavy rain on all sides of the centre.

On the 17th, lightning was observed nearly on all sides of the space where the
storm took its origin; and the weather there was sultry and oppressive, with light
winds. Lightning was observed, also, on the following days, in the Northerly winds,
particalarly by the Hyderee.

The Northerly winds advanced as far as the Tropic on the 22nd and 23rd (though
the storm cannot be traced beyond the 21st); and much thunder and lightning was
observed on the latter day.

From the 17th to the 23rd of the month, a system of Southerly and Northerly
winds, travelling to the eastward, was observed south of the 30th parallel, as had
also been observed from the 9th to the 12th or 13th, while a previous hurricane was
raging to the northward.

The Boutherly winds advanced from about 25° E. on the 17th, to 65° E. on the
23rd ; the winds, with the vessels in the Northerly current to the eastward, veering
or shifting, by the N, and W, to S.W., S., and S.E.

By the time (the 23rd) that all the winds, observed to the south of the 30th
parallel, were Southerly (chiefly from 8.E.), and the N.W. Monsoon had, as already
stated, extended to the Tropic amidst much lightning, the second hurricane was
apparently setting in to the northward of Mauritius.

The barometer at Port Louis began to go down a little on the 21st; but we cannot
determine the centre of the hurricane (supposing it existed) till the 25th or 26th.
The following Table gives its course, rate, extent, &c. :—

Centre at Noon. Distance Diameter
Date, |——mM8Mmm Course. travelled Rﬁ“ per in
Lat. | Long. in Miles.| % | Miles.
S. E.
[+ ! o !
Jan. 25 1640 | 6700 |  ...... .
,» 26 18 30 | 55 54 | S.29°39 W. 1260 652 400
»y 27 | 2000 | 5530 |S.14°11' W. 93'0 88 600
s 28 | 2415 | 57 18 | 8. 19°59' E. 2710 | 113 450

1t appears, therefdre, that the storm triavelled a distance of at least 490 miles:
At Port Louis, the barometer fell from 80-088 at 9} a.x. on the 21st, to 29-784 at



168 HURRICANES OR CYCLONES.

3} o.M. on the 27th; the total fall of rain, from 9% A.M. on the 24th to 9} A.M. on
the 28th was 8:277 inches ; and the anemometer indicated a maximum pressure of
12 1bs. per square foot. '

This storm, also, was characterized by a central calm in which the Atieth
Rakaman remained about three hours. The wind seems to have ceased at N.E. to
E, and to have recommenced at N.W. It is probable, therefore, that the central
calm had a diameter of about 20 miles.

In the centre, the barometer with the Atietk Rakaman fell only to 2925 inches,
which is nearly an inch higher than it was with the ¥Yarra and Cossipore in the
centre of their hurricane.

On the 26th and 27th, the storm was circular, but on the 28th it was flattcned—
at least on its eastern side.

There was much rain in the body of the storm, especially near the centre.

Frequent lightning was observed at Port Louis, and in other places, with the
Northerly winds.

Whenever signs of the hurricane appeared to the northward of Mauritius, a
N.E.-ly wind set in beyond the 8.E.-ly winds which prevailed as far as 36° S., and
speedily occupied, so far as our observations show, the whole space from 30° to 40° S.
and from 156°to 70° E. On the 27th, however, a Southerly wind made its appear-
ance to the westward of the Northerly wind, and it seems to have advanced rapidly
to the castward, till at noon on the 30th all the vessels from 30° to 40° 8. aund
from 650° to 70° E. had again the wind from S. and S.8.W.-ward in fresh
breezes.

With most of the vesssls which had the Northerly winds, the veering or shift-
ing took placo through the N. and W.; but with one or two of those farthest
north, and next the storm, it took place from W.N.W. to EN.E., E. and
ES.E.

On the 28th and 29th, the S.E. Trade, east of the 60th meridian, and from 18° or
17° 8. to 20° S., curved away to the S.W.-ward, towards the storm, forming a S.E.
E.S.E,, Eust, N.E,, and N. wind.

The Northerly winds advanced to the Tropic, as was the case in the Yarra's
hurricane.

After the hurricane of the 24th to the 29th January, the S.E. Trade resumed its
ordinary state, and prevailed from nearly 30° to 5° 8. in atout 80° E.,—and to 14°S’
on the western side of the Ocean.

At noon, on Feb. 6th, it was prevalent, as observed by several vessels, from
21° 45’ S.and 104° 2’ E. to 4° 8. and 78° 3’ E.,—and from 29° 7' S. and 39° 4' E. to
13° 21’ S. and 68° 45' E.,—blowing in hard gales, with rain, in about 25° S. and
49° E.

South of the 30th parallel, between 18° and 42° E., the wind was from N.N.E. and
the N. W.-ward, in strong breezes.

The N.E. Trade extended from 13° 45’ N. and 93° 20’ E. to the Equator.

TuEespaY, THE 7TH oF FEBRUARY.—There was scarcely any change in the winds
and weather on this day; but a N.E.-ly wind had made its appearance to the
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porthward of Mauritius.
as follows :—

Laxnceston :—4° 50'8S. ; 64°36' E.; wind N.N.E. (1) ; cloudy, squally.

Allies :—13° 6' 8.; 60° 8' E.; wind N.E. by N. (4); bar. 30093 ; ther. 89°.

Vanguard :—14° 36' S.; 58° 14/ E.; wind N.N.E. (4); bar.29958; ther. 89°.;
squally with rain; threatening appearance.

These vessels had a higher temperature than was observed in any other part of
the Ocean.

With the Vanguard, the wind at 10 P.M. on the 6th “ passed from E.S.E. to
N.W. with squalls, rain, and a threatening appearance.”

The Allies, farther north, lost the Trade on the morning of the Gth; she had then
for a few hours light airs from W.N.W., and, in the latter part of the day, a light
breeze from N.

The following observations were taken at Port Louis :—

169

The positions of the vesssels which expericnced it were

| WiNp.

Barom. Att Dr, Wet ,
Hour. | Uncor- |y ° | Bulb | Bulb | . = Forcein| Weather.

rected. €T | Ther. | Ther. t i lbs. per

) on. g0 foot.

34an. | 30000 | 820 800 | 740 | E.-ward 100 | Clear and fine
9% ,, | 30036 | 820 | 810! 75% » | 150 |ecp.aq.
3ip.m. | 20974 | 810 | 790 | 740 | East | 400 | o.p.q.
9% ,, 300040 | 800 | 780 ' 735 | , i 300 [o.q.r.

To the S.W.-ward of the island, the Trade was squally, with rainy weather ; and, in
24° 26' 8. and 49° E., the Swallow was lying to with a strong gale from S.E., and
heavy rain.

From 36° to 39° 8., and nearly in 44° E., two vessels had strong breezes from
N.E.; and from 36° to 40° S. and 23° to 32° E. three other vessels had strong to
moderate breezes from N.W.

We thus see, that while the S.E. Trade reigned at Mauritius and to the southward
of it, a Northerly wind was observed to the northward of the island, and also a
Northerly wind beyond the polar limits of the Trade.

The N.E. Trade prevailed north of the Eqnator.

WEeDNESDAY, THE S8TH OF FEBRUARY.—East of 68° E., the S.E. Trade ex-
tended to 10° 8. : it prevailed also at Mauritius and to the southward of it; but,
to the N.W.-ward and northward of the island, the wind was from W.S.W.-ward and
N.N.W.-ward, as if a cyclone existed, or was being formed, between the S.E. Trade and
the N.W. Monsoon. The following are the observations which have led to that
inference :—

Swallow :—25°8. ; 48° 50’ E.; wind E.S.E. (9) ; lying to.

Tyrian :—22° S.; 56° E.; wind E.8.E. (6, 7); cloudy, squally.

Jules arnd Aglad :—19° 67’ 8; 58° 13' E.; wind Eastward (5); cloudy, squally
with rain.

Marie Sarak :—17°5Y1' 8.; 52° 1' E.; wind W.S.W. (4); bar. 30-010.
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Vanguard :—14° 8.; 87° 29' E.; wind NN.W. (4); bar. 29'978; ther. 85°;
gloomy and squally.

Launceston :—5° 27' S.; 65° 64/ E.; wind N.W. (6) ; cloudy.

The following observations were taken at Port Louis :—

Wixb.
Barom. Dry Wet
Hour. | Uncor- | Mt | Bulb | Bulb
: rected. er.

)

. Force in | Weather.
Ther. | Ther. | Dif" | bs. per
OB 1 8q. foot. |

3%an. | 20978 | 815 | 800 | 7560 [EN.E.| 350 |c.; fine
9L , | 30050 | 780 | 760 | 730 | E-ward| 200 lcr.
3lpa. | 29990 | 820 | 810 | 7565 | ENE.| 030 !c.; fine
9% ,, | 30050 800 | 780 | 735 | Var 004 io. r.

In 29° 23' S. and 35° 34’ E., the Royal Arthur had a fresh breeze from S.S.W.,
with a rising sea; barometer 30'10 ; thermometer 79°.

South of the 30th parallel, the winds were still from the Northward, except with
the Good Hope, in 86° 42' 8. and 47° 12’ E., whero it was blowing a heavy gale
from the S.W. This vessel, on the whole of the 7th,had the wind from N.E.-ward,
with the barometer at noon at 29'80. Towards midnight the breeze fell light, and
it remained so till about 8 .M. on the 8th, when it passed from N.E. to S.W., the
barometer at noon standing at 29'75, but soon afterwards rising.

About 150 miles S.S.E. of the Good Hope, the Marquise, in 38° 43’ S. and 47°
43' E., had the wind from N.E., with heavy rain, but an hour or two jafterwards
it passed to W.S.W,

Farther east, in 37° 44' S, and 59° 14' E., the Thllockgorum had the wind fresh
and strong from N.E.-ward throughout, with cloudy, but fine weather.

West of 33° E. the wind, as observed by five vessels, was from N.W.-ward, with
fine weather.

The N.E. Trade was blowing in light to fresh breezcs, from Calcutta to the
Equator.

Trorspay, 1ok 9t oF FEBRUARY.—On this day we have, generally, the same
winds and weather as yesterday.

The S.E. Trade cast of 66° E. extended to 10° or 8° S. .

West of that meridian, however, the Northerly Monsoon prevailed, to at least
14° 8.; and there were still signs of the formation of a rotative wind to the north-
ward of Mauritius, as will appear from the following observations :—

Tyrian :—21° 10’ 8.; 67° 20’ E.; wind E.8.E. (8); squally with rain.

Marie Sarak :—16° 49' 8.; 50° 34' E.; wind W.S.W, (5); bar. 29930;
squally with rain; heavy cross sca; midnight, lightning.

Vanguard :—13° 33' 8.; 67° 49’ E.; wind N. (2); bar. 20°928; ther. 86°; fine;
at 6 p.y. squally.

Launceston :—3° 69 8.; 64° 456’ E.; wind N.N.E. (4); bar. 29'86; ther. 84°;
cloudy, fine.

Black Friar—4° 34 8.; 67° 8 E.; wind N. (6); cloudy.
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The following observations were taken at Port Louis :—

Wixp
Barom. Att Dr Wet |-——— -
Hour. | Uncor- The. Bulb Bulb Direc- Force in | Weather.
rected. ™ | Ther. | Ther. | "G | Ibe. per
* | sq. foot.
3%aa. | 29950 | 790 | 780 | 735 | Beward| 020 |o.; fine |
9% 29999 810 800 745 s 030 |o.g.r.
3ipu. | 20950 | 810 790 750 | Calm 000 |o.g.r.
9% 29-982 | 790 780 | 735 | E.ward| 060 |c.; fine

It appears from these observations that the barometer was going down at Mauritius
as well as with the Marie Sarak and Vanguard.

The Swallow, in 26° 28’ S. and 48° 49’ E., had now calms and fine weather; and
the Royal Artkur, in 29° 40' 8. and 33° 4' E,, a light breeze from 8.E., with hazy
weather; barometer 30°19; thermometer 76°.

In 35° to 39° 8. and 49° to 52° E., the G'ood Hope and Marquisc had light winds,
the former from 8., and the latter from W.S.W. The barometer of the Good Hope
at noon stood at 29:90, or 015 higher than yesterday.

West of those two vessels, the Tullockgorum, in 37° 25' 8. and 61° 19' E., had
at noon a fresh breeze from the W., with misty weather. The N.E. wind, which
she had on the previous day, increased, in heavy squalls, to a double-reefed’ topsail
breeze, and veered to N. and W.; and at 2 p.M. on this day (the 9th), she had a
moderate breeze from S.

It is clear, therefore, that the Good Hope, Marquise, and Tullockgorum, ex-
perienced the same changes of wind and weather, and that the Southerly current of
air, which they got in succession, was travelling to the eastward at the rate of 16°
a day, or of about 29 miles per hour.

From 19° to 35° E. and from 36° to 40° S., the wind was from Northward and
N.W.-ward; and in 40° 47’ S. and 14° 13’ E,, the Robert and Alexander had a
moderate breeze from W.S.W. and misty weather,

The N.E. Trade still prevailed in the Bay of Bengal; and between it and the
S.E. Trade, in 82° E. and south of the Equator, two vessels had light airs and calms.

Fripay, THE 10rH oF FEBRUARY.—At noon on this day, the N.E. Trade
apparently extended from 11°N. to 14° 8., as will be secen from the following
vessels :—

Bentinck :—11°N.; 84°55' E.; wind E.NN.E. (2); fine.

Meteor :—6° 6' N ; 82° 6' E.; wind N.N.E. (4); clear.

Martha :—4° 9' S; 81° 27’ E.; wind Northerly (2); fine.

Launceston :—4°22' §; 63° 41' E.; wind N.N.E. (2, 5) ; squally.

Black Friar:—4° 29 8.; 656° 32' E.; wind N. (2); bar, 29:942; ther. 85°;
fine.

Rosalic :—6°23'8.; 78° 50/ E.; wind Northerly (2); cloudy.

Narwkal :—7° 44/ 8.; 78°53'E.; wind N.N.E. (2); fine.

8t. Bernard :=—12° 67’ 8.; 71° 37" E.; wind E.N.E. (6); bar. 30040; squally
with rain.
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Vanguard :—13° 9' 8.; 57° 12' E.; wind N.N.E. (5); bar. 29°978; ther. 85°;
squally.

In 17° 8. and 50° 57' E., the Marie Sarak had fresh breezes from W.S.W.to W,
with heavy rain, and the barometer at 29-78. At midnight she had heavy rain,
lightning, and light airs from W.S.W,

The Chillingham, in 19° 17’S. and 56° 6’ E., had a strong gale from E. to N.E.,
with a wild appearance, and rainy weather.

The following observations were taken at Port Louis :—

| Winbp.
Barom. | .0 Dry Wet '—

Hour. E;et:é- Ther. Bulb Bulb

. Force in- Weather.
Ther. | Ther. = DiTeC | jpg per

I tion. sq. foot.

3jam. | 29928 | 790 776 740 N.E. 200 | o.
9& ” 29-982 795 790 735 |E.-wrd. 2:00 0.
o
[V

3ipwm | 290950 780 | 760 | 730 N.E-wrd| 030
9% , | 29992 | 770 760 725 E.N.E. 200

The S.E. Trade extended towards 10° 8. in 95° E. It prevailed also to the east-
ward and southward of Maaritius, as shown by the following vessels :—

Flatworth :—17°50'S. ; 64°30' E.; wind 8.E. (4); fine.

Radnagore :—18°17'S.; 65°6'E.; wind E. by S.; bar. 30'010; ther. 84°.

Mona :—19°23'S.; 63°64' E.; wind E. by 8. (5); clear.

Lord of the Isles :—22° 51’ S.; 55°22' E.; wind S.E. (6); squally with rain.

In 26°10’S. and 49° 7' E., the Swallow had calm and finc weather; but in the
afternoon a strong breeze sprang up from S.E.

These observations would lead us to infer that there was a locality of minimum
atmospheric pressure to the north-westward of Mauritius, and that the adjacent air
was flowing either towards it or around it.

From 35°to 38°S. and from 49° to 62° E., the Good Hope, Marquise, and Tul-
lockgorum, had still Southerly winds.

Further west, the winds and weather were as follows :—

Royal Arthur :—30° 16’ 8.; 30° 33' E.; wind E. by S. (4); bar. 30-201; ther.
82°; fine.

Prince :—36°50'S.; 36 19' E.; wind N.N.E. (5); clear.

Jalawar :—37°39'8.; 33° E.; wind ENN.E. (3); clear.

Isis :—39° 45’ S.; 29°28' E.; wind E.N.E. (6); clear.

Jeanne de Montfort :—40°§' 8.; 20° 59' E.; wind N.N.E. (5); fine.

Centaur :—37° 28'S.; 18° 12' E.; wind S. (2); bar. 30'314; ther. 68°; clecar.
Robert and Alexander:—40° 44' S.; 15° 26' E.; wind 8. by W. (3); cloudy,
fine. ’

Louis Gaveaux :—37°26'S.; 14°37' E.; wind N.W. (2); fine.

It would appear from these observations that a second system of Southerly winds
was setting in to the westward of the Northerly winds in the above Table.

From 34° to 37° 8. and from 104° to 117° E., the following winds and weather
were experienced by four vessels :—
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Dominick Daly :—34°26' 8.; 104°27' E.; wind S.W. (8) ; heavy sea.

Bon Accord :—36° 43’ 8.; 113° 4/ E.; wind N.W. (9); bar. 29'80; cloudy.

Prince of the Seas:—36° 33' 8.; 112° 69’ E.; wind W.N.W. (6); cloudy,
sqaally.

Zoe :—35°8.; 116°47'E.; wind W.N.W. (8); cloudy, squally.

The wind with the Dominick Daly veered on the previous day from N.W. to
W. and S.W., and it veered with the other vessels in the same way, but at a later
period.

Sarorpay, THE 11TH oF FEBRUARY.—The N.E. Trade extended on this day to
about 4° 8. and 70° E,, and, farther west, apparently to 13° S.

At the same time, the S.E. Trade prevailed from about 27° 8. and 96° E. to 10° or
8°8. and 78° to 67° E.—and between it and the N.E. Trade there were light airs
and calms.

Over all those parts of the Ocean the weather was fine, and the wind generally
light.

But from 48° to 64° E. the weather had a different character; and there was evi-
dently a rotatory movement of the atmosphere round a point to the W.N.W.-ward of
Mavuritius. The following Table shows the winds, positions, &c. of the vessels
between those meridians :—

Marquise :—36° 62' 8.; 63°9 E.; wind variable (5); fine.

Good Hope :—34°8'8.; 60°47' E.; wind S.E. (6) ; bar. 3027 ; clear.

Tullockgorum :—32°23'8S.; 61°1' E.; wind S.E. (6); cloudy, hazy with rain,

Swallow :—25° 40’ S. ; 48°67' E.; wind S.E. (5).

Lord of the Isles :—24° 45' 8.; 52° 21' E.; wind S.E. (5); bar. 29'641; down
topgallant yards.

(Str.) Thunder :—24° €' 8.; 67° 25' E.; wind E. (9); bar. 29944 ; cloudy, hazy
with drizzling rain.

Marie Sarah :—17° 30’ 8.; 51°11' E.; wind S.W. (6); bar. 29:92; cloudy,
squally ; heavy cross sea.

Vanguard :—12° 39’ 8.; 57° 52' E.; wind N.N.E.to N. (2); bar. 29-978;
ther, 85°; fine.

Chillingham :—19° 17' 8.; 56° 30 E. ; wind N.E. (9); cloudy, squally with rain.

Radnaagore :—18° 51’ 8.; 63° 34 E.; wind E. by 8. to E.; bar. 3001;
ther. 86°,

Flatworth :—19° 4' 8.; 62° 34' E.; wind S.E. to E. by 8. (4) ; cloudy.

Mona :—19° 39’ 8.; 62°22' E.; wind E. (5); fine.

The following observations were taken at Port Louis :—

. Winp.
| Barom. Att. Dr Wet

, Hour. | Uncor- Bulb [ Bulb . Force in| Weather.
' rected. | TR | Ther. | Ther. l:;;:c- 1bs. per
) sq. foot.
33a.M. | 29014 | 780 | 770 | 735 | E.N.E. 2:00 o.; fine.
9% ,, | 29968 | 810 | 800 | 755 N.E. 2:50 0.8 D q.
3ipm. | 209010 | 820 7965 | 756 |N.E.-ward| 150 0. p. q.
9} , | 29942 | 800 | 790 | 76:0| N.E. 050 | o.g.
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We see that the barometer was still falling, though thére was little difference in
the direction and force of the wind.

It would appear that the wind blew with greatest force in a line drawn from the
Thunder to the Chillingham.

With the former vessel, the gale, in the afternoon, increased to a humcane from
E.by8. “At4p.u., heavy gales with a tremendous confused sea making a complete
sweep over the ship; in fore-staysail (bar. 2997 Index Error,—086). At 6,
blowing a complete hurricane, with thick drizzling rain at times, &c.; a fearful sca
running and making a complete sweep over the decks. At 6'30, shipped two very
heavy seas forward ; stove in fore skylight, port bow life-boat, &e. Midnight, hurri-
cane still blowing with terrific violence ; barometer 29-95.”

1t is plain that the wind was not blowing in a circle, at least at some distance from
the centre; for we have positive proof that the centre did not bear either N. or
N. by E. of the Thunder, when that vessel had the wind from E.

The centre must have been between the Chillingham and the Marie Sarak, in
about 19° 8, and 53° 45' E.; and if the Thunder had run to the westward, she would
have got into worse weather.

It is impossible, therefore, to avoid the conclusion, that the storm was a contest
between a Northerly and a Southerly stream of air. The Northerly winds appear to
press against the Trade, deflecting it to E.N.E., on the eastern side of the storm;
and the Trade, farther west, as if meeting with less resistance there, sweeps round on
the western side of the storm, forming Southerly and S.W.-ly winds.

The direction of the wind with the Vanguard, Mona, and Tullockgorum, beyond
the outer circles of the storm, was towards the centre.

From 387° to 41° S. and from 16° to 38° E., we have the two counter-winds which
were observed yesterday, as will be seen from the following statements :—

Prince :—87° 50’ 8.; 38° 62’ E.; wind E. (6); clear.

Jalawar :—38° 45' 8.; 36° 7' E.; wind N. by E. (5); clear.

Isis :—40° 17' 8.; 83° 7' E.; wind EXN.E. (3); clear.

Jeanne de Montfort :—39° 55' S.; 21° 39’ E.; wind N.N.E. (2); fine.

- Robert and Alexander :—40° 9' S.; 19° 20’ E.; wind S.E. (2); fine.

Centaur :—37° 9’ S.; 19° 31’ E.; wind S. (2); bar.30'214; ther. 68°; clear.

Louis Gaveauxr :—37° 44' S.; 16° 29’ E.; wind N. (2); fine.

As a general rule, these N.E.-ly winds always appear when a S.E.-ly wind prevails
to the N.E.-ward, as on the present occasion.

The Louis Gaveaur had the wind at noon from N., but it veered to N.W.,
and at 4 .y, was from S.W.

Between 34° and 37° 8., and between 104° and 115° E., the Dominick Daly, Bon
Accord, and Zos, had the wind from W. by N. to N.W,

SuNpAY, THE 12111 OF FEBRUARY.—In the northern part of the Ocean we find
the N.E. Trade stretching to 10° §:, as observed by the following vessels :—

Adelaide :—13° 32' N.; 87°10' E. ; wind Northerly (2); bar. 30012 ; ther. 82°;
clear.

Bentinck :~12° 6’ N. ; 83° 29' E.; wind EN.E. (2); sultry.

Lafayette :—4° 11' N. ; 80° 38' E.; wind N.E. (2); fine.

Grassmere :~=3° 10' 8.; 80° 9' E.; wind N, by E. (2); cloudy, with passing
showers.
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Launceston :—4° 15' 8.; 69° 56’ E. ; wind N.W, (5); squally with rain,

Martha :—4° 35' 8.3 81° 27 E.; wind N.W. (1); fine.

Black Friar :—6°21' 8.; 67°50 E.; wind NNN.W, to N. (2); bar. 209042 ;
ther. 83° ; fine.

Rosalie :—7° 25' 8.; 80° 20’ E.; wind N.E.; cloudy.

Narwhal :—9° 28' 8.; 77° 54’ E.; wind N. by E. (2) ; bar, 30:026; ther. 82°;
fine,

To the southward and eastward of these vessels the 8.E. Trade prevailed.

From 10° 8. to beyond 30° 8., and from 48° to 63° E., there was at noon a vast
whirlwind, as the following observations show :— '

Marquise :—34° 42’ 8.; 63° 23' E.; wind E.8.E. (5); cloudy; a swell on.

Good Hope :—32° 14/ 8.; 61° 21’ E.; wind E.8.E. (4); bar. 30:22; clear; at
5 p.M. double-reefed fore-topsail.

Tullockgorum :—29° 62' 8.; 60° 6' E. ; wind E. (5); cloudy.

Swallow :—25° 8. ; 51° 80 E.; wind 8.E. (9); cloudy.

Lord of the Isles :—24° 22' 8.; 51° 27" E.; wind S8.E. (9); bar, 20'621;
#qually, rain.

Marie Sarak :=17°16' 8.; 50°19'E. ; wind 8.W. (7) ; bar. 30:00; heavy cross
#ea ; midnight, lightning.

(Str.) Emeu :—9° 45' 8.; 56° 38’ E.; wind W, to W.8.W, (2); bar. 30°03;
fine; at 4 A.r. ther. 86°.

Radnagore :—19° 32' 8,; 61° 24/ E.; wind EN.E. (4); bar. 2993 ; ther. 82°;
gloomy ; a short sea from westward.

Flatworth :—19° 4T’ 8.; 60° 23' E.; wind E.N.E. (4) ; squally, rainy.

Mona :—19° 40’ 8.; 60° 15' E.; wind N.E. (5) ; squally, rainy.

Mallard :—19° 59’ 8.; 69° 18' E.; wind N.N.E. (2); bar. 29946 ; squally,
rain; windy appearance.

Chillingham :—21° 28' 8. ; 56" 6' E.; wind N.N.E. (8) ; squally, rain.

(Str.) Thunder :—33° 44/ 8.; 57° 86’ E.; wind E. (10); bar. 29'874; drizzling
rain, squally.

Observations taken at Port Louis :—

=

WiIND.

Barom. Att. Dr Wet

{

t

| Hour, | Uncor- Bulb | Bulb . Force in ‘Weather.
\ rected. | TPe™ | Ther, | Ther, | Direc- Ibs. per

|

|

tion. 8. foot.

3am. | 20894 | 795 | 780 7656 | NN.E.| 030 |o.r

9 ,, 29948 | 815 | 800 | 760 |N.-ward| 040 | o.; fine
3bpM. | 20900 | 840 825 | 770 | N.W. 040 | o.; fine

9} ,, | 290942 | 8156 | 800 | 760 | Calm 000 | fine; light haze

The gale blew with greatest violence from N.N.E., E.,and 8.E., to the southward
of the island. But though the wind had decreased at Port Louis, the barometer
stood somewhat lower than on the previous day.

In the morning the Zhunder had still a hurricane from E., with a fearful
heavy sea, At 2 .M. ship inclining to fall off; set close-reefed mizen, &c. At 4,
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terrific squalls, with thick rain (bar. 29-91) ; ship labouring heavily and straining
fearfully. At 8, still blowing a complete hurricane, with a cross confused moun-
tainous sea; tacked ship to eastward, and took in the fore mizen topsail. Noon, less
wind, but terrific squalls and thick drizzling rain ; a tremendous sea running.

Lat. (D. R.) 23° 44’ 8.; Long. (D. R.) 57° 36' E.:—*“ p.M.—Gale still blowing
with tremendous force ; thick drizzling rain, with a high cross sea, and breaking
heavily over the ship. At 4,asea struck the ship on the port bow, starting bulwarks,
&c. ; wind N.E.; barometer 29'93. At 8, longer intervals between the squalls; a
terrific sea. Midnight, gale abating; dense masses of cloud bresking away in
patches ; stars visible for a few moments, but terrific squalls—and rain at times."”

The centre of the storm did not bear north of the Thunder at noon ; and therefore
the wind with her was not moving in a circle, if she had it from E.

From the winds and positions of the Marie Sarak and Chillingham, and the
weather at Port Louis, we infer thut the centre was in 20° 30’ S. and 53° E.

Hence the storm travelled, since the previous noon, 8. 42° 50’ W. 122 miles, or at
the rate of about 5 miles per hour.

The observations show that the western side of the cyclone was formed by the S.E.
Trade, which curved from S.E.to S. and S.W., over a great extent in latitude,
giving the storm, on that side of it, an elliptical form. It would appear, also, that
the N.W. Monsoon formed the eastern side, nearly to the Tropic, where the S.E.
Trade, deflected to E., blew with great violence. We should thus have the air
moving spirally.

With regard to the extent of the cyclone, its diameter in latitude was about 1400
miles, and in longitude about 800 miles, the force of the wind ranging from light
breezes to at least a whole gale.

It will be seen from the following logs that, south and west of the S.E.-ly wind of
the cyclone, four vessels were experiencing N.E.-ly winds, while, at some distance
to the west of them, the wind was southerly :—

Prince :—38° 29' 8.; 41° 68’ E.; wind N.E. (5); cloudy

Jalawar :—38° 41’ S 39°E.; wmd N.E. (4); fine.

Tsis :—40° 28' 8. ; 35° 3l'E.; wind N.E. (4) ; squally, rain.

S. G. Glover :—41° 26' 8.; 48° 35' E.; wind N.E. (4); cloudy, hazy.

Jeanne de Montfort :—38° 52' ; 26° 30' E.; wind 8.E. (2); fine.

Centaur :—37° 13' 8. ; 20° 58’ E wind Southerly (1); bar, 830-214; ther. 68°;
clear,

Robert and Alexander :—39° 49’ S.; 19° 14' E.; wind N.W. (5); cloudy; at
4 r.¥. wind WS.W.

Louis Gaveaux :—37° 4' 8.; 19° 8' E.; wind S.S.W. (2); fine.

Since noon on the 11th, the Southerly winds had travelled about six degrees to the
eastward.

From 33° to 40° 8., and from 102° to 119° E., the Dominick Daly, Bon Accord,
Zoe, Prince of the Seas, and Fidus, had the wind from the S.S.W.-ward.

MoxDAY, THE 13TH oF FEBRUARY.—At noon, on this day, the N.E. Trade ex-
tended to 11° or 12°8. in 78° E,, appearing in the Southern Hemisphere us the N. W,
Monsoon. This will be seen from the following Table :—

Bentinck :—14°21' N, ; 83°18'E.; wind N.E. (4); clear, sultry.

Adelaide :—11° 50' N.; 86° E.; wind N. (4) ; bar. 29962 ; ther. 82°; fine.
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Lafayette :—1° 39 N.; 79° 10’ E.; wind N.E. (5); clear, but at times passing
clouds.

Meteor :—1° 26' N.; 79° 25' E.; wind N. by E. (4); bar. 20'962; cloudy,
squally.

Launceston :—3° 36' 8.; 71° 468' E.; wind N.N.W. (6); squally.

Grassmere :—5°5' 8. ; 80° 26’ E.; wind N. by E.; cloudy, rain.

Martha :—5°24'S.; 81°16' E.; wind Northerly (1); squally ; midnight squally,
rain with thunder and lightning.

Rosalie :—8°37'S.; 78°5' E.; wind N.W.-ly (2); squally.

Black Friar:—8° 42' 8.; 68° 37" E.; wind N.W. (4); bar. 29-952; ther. 88°;
squally, rain.

Narwhal :—11° 19’ S.; 77° 38' E.; wind N.W. (6); bar. 29:976; ther. 83°;
tqually, rain.

From 26° to 16° S. and from 91° to 87° E., three vessels had the S.E. Trade and
fine weather. . ‘

The winds and weather from 10° to 37° 8. and from 49° to 60° E., given below,
show that the cyclone still existed in that quarter :—

Marquise :—36° 22'S.; 54°356' E.; wind E.8.E. (5); fine.

Good Hope :—35° 55' 8.; 51°30' E.; wind E.S.E, (8); bar. 2997 ; squally.

Swallow :—25°8S. ; 48 E.; wind 8. (9); lying to.

Lord of the Isles :—24° 19' 8.; 49° 68 E.; wind S. to S.W. (9); bar. 30°091;
ther. 77°; clear.

Marie Sarah :—17°16'S.; 50°11' E.; wind W.S.W. (1); bar. 30'01; fine.

(Str.) Emeu :—13° 52' S.; 56° 24/ E.; wind W.S.W. (4); bar. 29-98; ther. 82°
at 4 A.M. ; cloudy, passing showers.

Vanguard :—11°26'S.; 59°24' E.; wind W. (4) ; bar.29:978; ther. 86°; fine.

Radnagore :—19° 32' 8.; 60°5' E.; wind Easterly (1); bar. 29°93; ther. 84°,

Mona :—19°40'8S. ; 58° 45' E.; wind EXN.E. (5); cloudy, rain.

Mallard :—Off Round Island; wind E.N.E. (1); fine.

Chillingham :—21° 46' 8. ; 58°4' E.; wind E.N.E. (8); finer.

(Str.) Thunder :—23° 7'S.; 57° 27" E.; wind E.N.E.; bar. 29:9G; ther. 80°;
cloudy,—a heavy sea on.

Tullockgorum :—26°58'S.; 59°38 E.; wind E. (5); bar. 20:874; clear.

The following observations were made at Port Louis :—

Winp. '
Barom. | 4o | Dry | Wet !
Hour. | Uncor- Ther Bulb | Bulb Direc- Force in; Weather.
rected. | " Ther. | Ther. | ‘tico | Tbw. per
! * | sq. foot. : !
3tam. | 20910 | 810 ' 780 | 760 | Calm | 000 ' c.; fine
9 , 29950 | 826 ¢ 810 765 N.-1 030 " ‘
3lea. | 29920 | 850 [ 830 ' 776 N.W. 030 | o.; fine
9% 29940 | 820 | 810 ! 765 » 020 l b. ¢.; fine ‘
| )

From these observations we infer that the centre at noon was in about 25° 16'S.
and 52° E.,~to the eastward of the Lord of the Isles and Swallow.
N
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During the preceding 24 hours, therefore, the storm travelled S. 10° 57’ W.
290 miles, or at the hourly rate of 11:25 miles.

The directions of the wind, as given in the log-books, do not show that the gale
was circular at a distance from the centre. We have, as yesterday, the Southerly
winds gently curving over many degrees of latitude, and, in about 11° 8., apparently
veering sharply to W., and meeting the N.W. Monsoon, which forms the eastern side
of the storm, the N.E..ly winds, as they advance to the southward, deflecting the 8.E.
Trade to east, as was observed yesterday in the case of the Z%under, and is on this
day observed in that of the Tullockgorum.

In the space from 37° to 42°8. and from 22° to 42° E., the wind with four vessels
was from N.E.-ward, and with three from Southward. The positions, &c., of those
vessels were as follows 1—

Samuel @. Glover :—41°41'S.; 51°45'E.; wind N.E. (2); fine,

Prince :—38°21'8.; 44°41' E.; wind N.E. (2); fine.

Jalawar :—38°64' S.; 42°6' E.; wind N.E. (3); fine.

Tsis :—40°14'8.; 87°80' E.; wind N.E. by N. (3); fine.

Jeanne de Montfort :—387°28' S.; 29°61' E.; wind S.8.W. (5); fine.

Robert and Alexander :—89° 17'8.; 26° E.; wind 8.8.E. (4) ; clear,~a heavy
sea on.

Centaur :—38° S.; 22° E.; wind S.8.W. (5); bar. 30'164; ther. 68°; cloudy,
drizzling rain.

At some distance to the northward of the Robert and Alexander the wind was
from N.W. at noon, and then from W.8.W.

The Southerly wind was still moving laterally to the eastward.

In 30° to 40° S. and from 101° to 118° E. the wind, as yesterday, was from the
Southward, and appeared to be the 8.E. Trade.

TugspaY, THE l4TH oF FEBRUARY.—From noon on the 13th to noon on this
day, the N.W. Monsoon advanced still farther to the southward, being now at, if not
beyond, the Tropic, as will be seen from the following logs :—

Napoleon :—16°8' N.; 89°E.; wind N.E. (2); bar. 20°05 ; fine.

Adelaide :—9° 50’ N.; 85°53' E.; wind N. (6); bar. 29-912; ther. 83; clear.

Meteor *—0°6'8.; 78°33' E.; wind N.E. (2) ; bar. 29:961; fine.

Lafayette: 0°16'S.; 81°11' E.; wind E.N.E. (5); A.M. thunder and lightning ;
noon, cloudy.

Launceston:—3° 27'S.; 73° 28' E.; wind N.N.W. (5); squally, rain.

Martha :—6° 48' 8.; 81° 16' E.; wind N.W. (2); cloudy, squally with rain;
noon, fine.

Black Friar :—9° 7' 8.; 68° 57" E.; wind N.-W..ly (1, 2) ; bar. 29:862 ; ther.
84°; cloudy, squally appearance.

Rosalie :—10°10' 8. ; 78°8' E.; wind W.; squally.

Narwhal :—12° 17' 8.; 76° 59' E.; wind N.W. (8); bar. 20-936; ther. 83°;
squally, with rain; noon, fine.

St. Bernard :=~14° 47' 8.; 69° 49’ E.; wind N.W. by W. (2); bar.29'74 ; oloudy,
squally appearance.

Joseph Bushby :—16° 42'8. ; 86°27' E.; wind E. by N. (2); bar. 2997; fine.

Mandarin :=-19° 62’ 8.; 85° 48' E.; wind N. by E. (5); squally, threatening
appearance.
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Emily Smitk :—19° 56' S.; 77°18' E.; wind W.N.W. (2); cloudy.

Chillingham :—22° 47' 8.; 69° 9’ E.; wind N.E. (5) ; fine.

Jemmy :—24° 43' 8.; 88° 6’ E.; wind E.N.E. ; cloudy.

Tullockgorum :—24° 56' 8.; 69° 10’ E.; wind N.E. (4); cloudy, fine.

The Monsoon seems to have been a continuation of the N.E. Trade.

South of the Monsoon we have the S.E. Trade, or at all events a S.E.-ly wind;
and the vessels next the Monsoon, as the Jemmy, Tullockgorum, and Chillingham,
have the wind from N.E.-ward, as if the S.E. Trade were being deflected.

Several degrees to the S. W..ward of the two last-named vessels, there were
strong gales from the Southward, the S.E. Trade apparently still curving round on
the western side of the storm. The winds and positions of those vessels were as
follows : —

Good Hope :—30° 24' 8.; 51° 13’ E.; wind E.S.E. (10); bar. 29'77; squallys
rain.

Lord of the Isles :—25° 44' 8.; 60° 82' E.; wind W.8.W. (9); squally, rain.

Swallow :—25° 8. ; 48° 50’ E.; wind 8. (9); squally, rain; lying to.

(Str.) Emeu :—17° 33' 8.; 57° 3’ E.; wind 8. (2) ; bar. 29'90; fine.

Vanguard :—9° 63’ S.; 60° 44' E.; wind S.W. (5); bar. 29'878; ther. 84°;
overcast ; squally.

It would appear from these observations that the S.E. Trade extended frora at
least 31° 8. to 10° 8., becoming Southerly and S.W..ly as it approached the
Equator ; and comparing the winds in the above Table with those of the Black
Friar, St. Bernard, Chillingham, and Tullockgorum, we obtain a figure resembling
an elongated ellipse, the centre of the storm being in front, where the Monsoon and
Trade were in conflict.

The observations taken at Port Louis were as follows :~

| : Wixp.
Barom. | 4.4 Dry Wet
Hour. | Uncor- | oy o Bulb Bulb | . .. |Force in| Weather.
rected, f | Ther. | Ther. tion. | 1bs: rper

* | sq. foot.

34am. | 20858 | 800 790 756'5 | S.ward| 004 |ec. p.

9 ,, 29-920 820 810 760 Calm 000 | c.; fine
3y p.M. | 29880 860 840 776 |W.N.W.| 030 |b.o
9% ,, 29936 | 820 800 766 Calm 000 | Clear

The barometer had now reached its minimum, although the weather had
improved.

From the winds and positions of the Good Hope and Lord of the Isles (the
vessels which were exporiencing the strength of the storm) we infer that the centre
at noon was in 27° 48' 8. and 52° E.

Hence the storm travelled, since the previous noon, 8. 153 miles.

:fhe following observations will show that the extra-tropical counter-winds still

Prince :—38° 29/ 8.; 46°16 E.; wind E. to N.E. (2, 4); fine.
Jalawar :—88° 26' 8.; 44° E.; wind N.E. by N. (2); fine.
X2
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Isis :—39° 44/ S.; 39° 56' E.; wind N. by E. (3); fine.

Jeanne de Montfort :—37° 40 8.; 31° 7' E.; wind 8.W. (5) ; cloudy.

Robert and Alexander :—37° 25' 8.; 25° 21' E,; wind S.E. (4); cloudy, fine.

Centaur :—37° 10/ 8.; 24° 42' E.; wind S.8.E. (5) ; bar. 30'314; cloudy, squally.

Louis Gaveauxr :—37° 8.; 24° 19’ E.; wind S.W. to 8. (5); cloudy, fine.

Juliet Erskine:—37° 44' 8.; 16° 45’ E.; wind S.S.E. (4); bar. 30-102;
ther. 66°; fine.

The Royal Arthur, about eight miles S.W. by 8. of Cape St. Francis, had a fresh
breeze from W.N.W., with fine weather, the barometer standing at 29-97, and the
thermometer at 74°.

Four vessels from 37° to 29° 8. and from 114° to 99° E. had Southerly and
8.E.-ly winds, with fine weather.

WEDNESDAY, THE 15TH oF FEBRUARY.—It would appear that at noon of this
day the N.W. Monsoon still extended to the Tropic, and that it was, npparent.]y, a
continunation of the N.E. Trade ; but for greater satisfaction the positions, &o., of the
vessels are given below :—

Bentinck :—16° 55' N.; 84° E.; wind N.E. (2); fine.

Nuapoleon :—14° 31' N.; 88° 28' E.; wind E. (3); bar. 30'016; fine.

Vauban :—9° 29 N.; 85° 59’ E.; wind E. (6); cloudy.

Adelaide:—8° & N.; 85° E.; wind N.N.E. (6); bar. 29:962; ther. 83°;
cloudy, fine.

Meteor :—1° 23' S.; 78° 56' E.; wind N.W. (1); bar. 29:961 ; sultry.

Lafayette :—2° 7' 8.; 81° 59’ E.; wind Northerly (1); cloudy.

Launceston :—3° 11' 8. ; 74° 48’ E.; wind N.E. to N. (5); cloudy.

Grassmere :—6° S.; 80° 30 E.; wind N. by E. (2); cloudy.

Martha :—8° 45’ S.; 80° 53’ E.; wind Westerly (3, 6); cloudy.

Rosalie :—11° 38' 8.; 78° 6 E.; wind N.W.; squally.

Black Friar:—11°21'S.; 69° 34 E.; wind N.W.; bar. 29:942; ther. 83°; fine.

Narwhal :--13° 12'S.; 76° 7 E.; wind N.N.W. (4); bar. 29'946 ; ther. 82°;
cloudy.

St. Bernard :—15° 34 S.; 68° 47" E.; wind N.W. by W. (6); bar. 2986 ;
ther. 82°; squally, rain.

Emily Smith :—20° 47’ S.; 76° 27’ E.; wind W.N.W. (2).

Mandarin :—20° 22' S.; 83° 68 E.; wind N.W. (5); finer.

Chillingham :—23° 85’ S.; 60° 22 E.; wind EX.E. (4); fine.

Tullochgorum :—24° 26'S.; 59° 7' E.; wind N.N.E. (2); clear.

The following observations were made at Port Louis :—

WinND.

Barom. Att D Wet
Hour. | Uncor- Th * | Bulb | Bulb
rected. er

: Forcein| Weather.
* | Ther. | Ther. I::;e)c- | 1bs. per
1on. , 8q. foot.

83aM. | 20876 | 790 | 770 | 726 Calm | 000 b.; fine
» | 29940 | 835 | 820 | 756 | N.E.ward{ 020 | b.c.; fine
33par. | 29900 | 850 | 850 | 780 | N.W. | 030 w
91 , | 29970 | 810| 790 | 740| Calm 000 | b.; fine
[ .
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The winds and weather experienced by the Swallow, Lord of the Isles, and
Good Hope, at noon on this day, were as follows :—

Swallow :—24° 40 8. ; 48° 20’ E.; wind S.W. (5); squally.

Lord of the Tsles :—26° 32’ S.; 50° 31' E. ; wind W. (5); cloudy, squally.

Good Hope :—28° 6' 8.; 52°19' E.; wind W.N.W. (9); bar. 20'67; cloudy,
aqually.

Since noon on the 14th the wind with the Swallow veered from 8. to S.W.;
with the Lord of the Isles from W.8.W.lo W.; and with the Good Hope from 8.E.
to W.N.W., through the 8.

The log of the Good Hope states that at 4 P.M, on the 14th the wind (then at
8.) began to veer to the Westward at the rate of one point per hour. “ At 6, steady
gale; barometer 29:53. At sunset, observed all the sky of a brick-red appearance.
Midnight, heavy gales and hard squalls,” On this day (the 15th) the gale continued
with her till 4 p.u., when it began to moderate.

The centre of the storm was probably in 28° 50’ S. and 52° E., which gives for
the course and rate, since the previous noon, 8. 62 miles.

It does not appear that the greater diameter of the cyclone exceeded 1000 miles.

From 37° to 27° 8., and from 93° to 116° E., five vessels had the wind still from
the 8.E.-ward, with fine weather. These S.E.-ly winds were, apparently, the Trade-
wind which had been driven back by the N.W. Monsoon, the line or belt of variables
being south of the Tropic.

The rotatory gale on the western side of the ocean seems to have been still between
the Trade and Monsoon; for the Marguise, in 36° 8. and §56° 48' E., had a light
breeze from S.E., while to the N.E.-ward of the storm the winds were Northerly.

There is reason to think also that the wind forming the western side of the gale
extended as a 8.W.-ly current to 8° S. and 62° 13’ E., where the Vanguard had a
fresh breeze from S.W.

An inspection of the following logs will show that the extra-tropical counter-winds
still prevailed, and that they had, since noon on the 14th, travelled 6 or 7 degrees to
the eastward :—

Prince :—38° 8.; 47° 35’ E.; wind N.E. (2); fine.

Jalawar :—38° 15’ 8.; 46° 15’ E. ; wind N.W. (4); cloudy, misty.

Jais :—38° 50’ 8. ; 42° 47’ E.; wind S. by W. (4); cloudy, passing showers.

Jeanne de Montfort :—36° 55' 8.; 33° 27’ E.; wind S.S.E. (6) ; cloudy, rain.

Centaur :—36° 15' S.; 26° 39 E.; wind S.S.E. (5); bar. 30264 ; ther. 78°;
cloudy.

Loxis Gaveaux :—35° 39 8. ; 26° 14’ 8.; wind 8.8, E. (5); fine.

Juliet Erskine :—36° 25'S.; 18° 11’ E. ; wind S.S.E. (6); bar. 29:952; ther.
70° ; heavy sea.

In the night of the 14th to the 15th, the wind with the Zsis passed from N. by E.
to 8. by W., but whether it veered or shifted is not stated.

The Robert and Alezander, in 89° 18' S., and 26° 63 E., had a fresh breeze from
the N.E. by E., with fine weather; so that, if no error has been committed in
recording the direction of the wind, it is evident that the S.E..ly winds did not

prevail farther south than the 38th or 39th parallel, at least in 27° E.; and this
would lead us to suppose that the Southerly winds were the polar wmds making
their appearance at the surface, while the N.E.ly wind was the equatonul
current.



182 HURRICANES OR CYCLONES.

THURSDAY, THE 167H of FEBRUARY.—The N.W. Monsoon was still extending
as far south as the Tropic, but becoming light and unsteady, as will be seen from the
following observations :—

Bentinck :—17° 32 N.; 85° 6 E.; wind E.N.E. (4) ; clear and fine.

FEuxine :—13° 32’ N.; 70° E.; wind N. (2); bar. 3000 ; fine.

Napoleon :—12° 38' N. ; 88° 3' E.; wind E. by 8. (3) ; bar. 30'106; fine.

Vauban :—6° 49’ N.; 87° 4 E.; wind E. (6); cloudy and squally.

Adelaide :—b° 58’ N, ; 85° 12 E.; wind N. (6); bar. 29:962; ther. 83°; cloudy
and squally,

Meteor :—2° 44/ 8.; 79° 19 E.; wind N.E. (1); bar. 29961 ; sultry.

Launceston :—3° 5’ ; 76° 12’ E.; wind N.E. (5); squally, with passing
showers.

Grassmere :—6° 27' 8.; 80° 35’ E.; wind S.W. and variable (1 to calm).

Vanguard :—6° 45' 8.; 64° 16’ E.; wind W. (5); bar. 29'978 ; ther. 85°; fine.

Martha :—9° 48' S.; 80° 41' E.; wind S.W. (1); fine.

Rosalie :—12° 22 S.; 75° 30" E.; wind variable ; cloudy.

Black Friar:—13° 8 8.; 70° 14’ E.; wind variable (2) ; bar. 29883 ; ther. 87°;
cloudy; showers.

Narwhal :—14° 2' 8.; 74° 46' E.; wind N.W. (4); bar. 20°964; ther. 83°;
cloudy, but fine.

St. Bernard :—16° 10’ S.; 68° 45’E ; wind N.N.W. (2); bar.29'76 ; ther. 83°;
sultry.

Joseph Bushby :—16° 69' 8.; 83° 20 E.; wind N. by W.; bar. 20:07; fine.

Mandarin :—21° 8' S.; 83° E.; wind W N.W. (1); clear and sultry.

Jemmy :—24° 40' 8. ; 82° E.; wind W.N.W. (2,1); fine.

Emily Smith :—20° 49’ 8.; 76° 8’ E.; wind S.E. (2); cloudy.

Tullochgorum :—24° &' S.; 69° 29 E.; wind N.W. and variable (1 to calm);
cloudy.

The Emily Smitk had now the S.E. Trade. The wind veered with her from
W.N.W. to W,, S.W., S., and S.E.

The observations tauken at Port Louis were as follows :—

WinND,
Barom. Att { Wet
Hour, | Uncor- Th . b Bulb Di Force in | Weather.
rected. en Ther Ther. Ir€C- | Ybs, per

tion. | oo foot.

3ham. | 20926 | 800 790 740 | Calm | 000 |b.; fine
9l , | 29964 | 830 820 755 |N..ward| 030 |ec.; fine
3ipwm | 20968 | 825 795 736 | ES.E. | 100 |o.p.

9% ,, | 80084 | 800 790 718 | Calm 000 |b.; fine

We perceive from these observations that the barometer was now rising so rapidly
that its usual oscillations were masked.

From 26° to 30° 8. and from 95° to 101° E., three vessels had S.E. Trade and fine
weather.
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Between the Tropic and 38° 8., and from 45° and 56° E., the winds and
weather, as shown by the following logs, were still indicative of a revolving
gale :—

Marquise :—33° 58' S.; 55° 20 E.; wind S.8.E. (6, 7); cloudy with rain;
heavy sea.

Prince :—35° 30’ 8.; 49° 55' E.; wind 8. and S.8.E. (7); cloudy ; fine.

Jalawar :—36° 33' 8.; 49° 44 E.; wind 8. (6); cloudy; fine.

Isis :—37°20' S.; 45° 20 E.; wind S.E. by E.; fine.

Lord of the Isles :—27° 22' 8. ; 50° 7' E.; wind 8.W. (5) ; squally, with rain.

Swallow :—24° 28' 8. ; 48° 63’ E.; wind S.W. (4); fine.

Good Hope :—27° 18' 8.; 55° 46' E.; wind W.N.W. (8); bar. 20:79; cloudy
and squally.

It is probable that the centre at noon was in 80° 8. and 53° 80/ E. If that was
its position, it travelled, since the previous noon, 8. 33° 7' E. 83'5 miles.

We have not, however, a sufficient number of observations to determine the centre
with precision.

Comparing the observations of this day with those of the 18th, we see that the
wind with the Marquise was still from S.E., and much stronger; but that with the
Prince and Jalawar, instead of being from the northward, as on the 18th, it was
now from the southward.

The change of wind with those two vessels took place through the west, as had
previously been the case with the Isis, the wind, apparently, shifting to 8., when
it came to N.W. or W.

Beyond this day, then, we cannot trace the extra-tropical counter-winds, the
Northerly winds having disappeared, while the Southerly were now forming the south-
western side of the cyclone, as if advaucing from the westward, whilst the cyclone
was travelling to the southward, they had come up with its southerly winds, and
coalesced with them.

West of the Southerly winds (as generally, if not always, happens on such occasions)
we find the wind becoming Easterly and then Northerly. Thus, the Jeanne de
Montfort, in 37° 50’ 8. and 35° 44/ E., had a fresh breeze from E.N.E..ward, with
fine weather; and the Robert and Alexander, in 40° 3' 8. and 29° 61' E., had a
fresh breeze from N.

To the westward of those vessels, again, there was a Southerly wind.

Fripay, THE 17TH OF FEBRUARY.—At noon on this day the N.W. Monsoon still
extended far south ; but the S.E. Trade was encroaching upon it. The following are
the observations at that hour :—

Chowringhee :—20° 26’ N.; 88°21' E.; wind N.W. (4); fine,

Bentinck :—17° 40 N.; 85° 17’ E.; wind N.E. (2) ; fine.

Eurine :—12° 10' N.; 70° 6' E.; wind N. (2); bar. 30°00; fine.

Napoleon :—10° 42 N.; 87° 9 E.; wind E. (5); bar. 30'106 ; fine.

FVauban :—6° 14/ N.; 85° 15’ E.; wind E. (1); cloudy, rain.

Adelaide :—4° 38’ N.; 83° 20 E.; wind S.E. (1); bar. 29-962; ther. 82°;
cloudy, fine.

Launceston :—2° 49’ 8.; 77° 30 E.; wind N. by E. (2); cloudy, squally.
Meteor :—3° & 8.; 79° 37 E.; wind W.N.W. (2); sultry.
Lofayette :=~3° 54 S.; 80° 42' E.; wind W. (1); cloudy.
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Vanguard :—6° 4' 8.; 66° 8 E.; wind N.N.E. (2); bar. 30078 ; ther. 84°;
fine,

Grassmere :—7° 11' 8.; 80° 3' E.; wind variable; cloudy, with passing showers
and squalls.

Martha :—11° 7' 8.; 80° 41’ E.; wind N.W. (3); cloudy, fine.

Rosalie :—13° 6 8.; 77° 50’ E.; wind N.W. and variable; squally.

Narwkal :—15° 29’ S 73%° 45’E. wind WN.W. (6); bar. 30016 ; ther. 83°;
fine.

St. Bernard :—16° 24’ 8.; 68° 13' E.; wind N. by W.; bar. 30°'03 ; ther. 86°;
fine; sultry.

Joseph Bushby :—16° 56’ S.; 82° 50’ E.; wind N. by W. and W. to S.W.;
bar. 30°03 ; fine.

Good Hope:—25° 6’ S.; 57° 45' E.; wind N. (4) ; bar. 2997 ; cloudy, with
passing showers.

In 20° 56' 8. and 81° 56/ E., the Mandarsn had a fresh breeze from 8., which
was the Trade-wind. At noon, on the 16th, she had light airs from W.N.W.; and

in the afternoon she got a light breeze from 8., after calms, there having apparently
been no veering of the wind.

West of the Mandarin, the Emily Smitk, in 21° 5 S. and 74° 44’ E., had the
Trade moderate from S.E.

The observations taken at Port Louis were as follows :~—

‘WIND.
Barom. Att Dr: Wet,
Hour. | Uncor- Th * | Bu Bulb Di ' Force in| Weather.
rected. |~ | Ther. | Ther. | 2™ ] 1bs. per
on, foot.
3} am. | 20088 | 790 | 780 | 735 | Calm 1 b.; fine
9% ,, | 30030 | 820, 810 | 745 | W.-ward

X b.c.; fine
3ip.m. | 30030 | 865 | 850 | 760 | W.N.W. 1 030 b.; fine
9% , | 30050 | 806 | 796 | 740 | S.E-ward' 020 w

To the southward and S.W.-ward of the Good Hope the wind was from the
S.E.-ward as observed by five vessels; so that the wind with the Good Hope,
several degrees to the eastward of those vessels, being from the N., we have signs of
two contrary streams of air (the Trade and Monsoon), but no evidence that they
formed a revolving gale.

From 36° to 38° 8., and from 30° to 47° E., the wind was from the N.E.-ward ;
and west of 30° E. from the 8.-ward. We have, therefore, a third system of extra-
tropical counter-winds.

The following were the positions, &c., at noon, of the vesscls which experienced
those different winds:—

Swallow :—26° S.; 48° E.; wind S.E. (2); fine.

Lord of the Isles :=27° 48' 8. ; 47° 16' E.; wind S.E. (5); fine.

Prince :—33° 26' 8.; 51° 29 E.; wind S.E. (7); cloudy.

Marquise :—34° 16' 8. ; 56° 39’ E.; wind S.E. (5); cloudy; heavy sea on.

Jalawar :—~34° 30’ 8.; 61° 23’ E.; wind S.E. by E. (4) ; cloudy; fine.
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Iris :—36° 66 8.; 46° 17’ E.; wind EXNN.E. (2); fine.

Jeanne de Montfort :—38° 27' S. ; 38° 53' E.; wind N.E. (6); cloudy; fine.

Loxis Gaveaux :—37° 13' 8. ; 29° 44' E.; wind ENN.E. (4); cloudy; rain.

Centaur :—37° 4 S.; 30° 21' E.; wind S.S.'W. (5) ; bar. 30'194; ther. 78°;
cloudy ; rain.

Robert and Alezander :—39° 39’ S.; 31° 44' E.; wind S.E. (4) ; cloudy ; rain.

Juliet Erskine:—37°6'S.; 21° 14’ E.; wind S.S.W.; bar. 30'042; ther. 67°;
cloudy ; fine.
Royal Arthur :—34° 30’ 8.; 19° E.; wind S.E. (5); bar. 30°061; ther. 68°;
fine.

In the afternoon, the wind with the Louis Gaveaux veercd to E., and at 4 p.M.
was strong from S.E.

At noon on the 16th, the Cmtaur, in 36° 19’ S. and 28° 4’ E,, had a strong
breeze from E.N.E., and shorlly afterwards a strong breeze from S.S.W.

It is not stated whether the wind veered or shifted with these vessels; but it is

plain that the third system of Southerly and Northerly winds was travelling to the
eastward.

SATURDAY, THE 18TH oF FEBRUARY.—By noon on this day the S.E. Trade had
advanced nearly as far as 10° 8. and 80 E. ; the Martka, Narwkal, St. Bernard,
and other vessels, having now the wind from the Southward, generally in light airs
and breezes, and the Trade blowing fresh to the southward of them.

The wind passed from W.N.W, to W.S.W,, &e.

From the Equator to 8° 8., and from 68° to 84° E., the N.W. Monsoon, as ob-
served by five vessels, was blowing in fresh breezes to moderate gales, with cloudy,
squally, rainy weather, and occasional lightning. These vessels had the following
winds and weather at noon :—

Launceston :—2° 3' S.; 79° 53 E. ; wind Westerly (6) ; squally; rainy.

Vangxard :—56° 4' 8.; 68° 14' E.; wind N. (5); bar. 29-978; ther. 84°;
squally.

Meteor :—4° 17 8.; 84° 4 E.; wind W.N.W. (8); bar. 30051; cloudy;
lightning and rain.

Lafayette :—5° 31’ 8.; 82° 21' E.; wind S.W. to W. by N. (6 to 4) ; cloudy.

Grassmere :—7° 44' 8.; 80° 33' E.; wind N. by E.; squally with rain.

The weather with those vessels was such as is generally found in that locality at
the commencement of a hurricane, except that the Trade was very light.

The observations taken at Port Louis were as follows :—

! Barom. Att 'Wet ——

Hour. | Uncor- Ther Balb - | Bulb Direc I Force in | Weather.
€T | Ther. | Ther. tion. | 1bs. per
.

| sq. foot.

"3aw. | 29888 | 805 | 795 746 | Calm | 000 |b.; fine
|9 . | 30050 | 840 | 830 760 | EN.E.| 030 | b.c.; fine
3iru. | 30000, 850 825 750 8.E. 020 | c.; fine
|9 » | 30034 | 840 | 820 760 | Calm | 000 | b.; fine
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The following observations will show that the system of Northerly and Southerly
extra-tropical winds had travelled several degrees to the eastward :—

Isis :—37° 8.; 47° 27' E.; wind N.E. by N. (2); fine.

Jeanne de Montfort :—38° 21' 8.; 40° 26' E.; wind N.E. (2) ; cloudy; rain.

Robert and Alerander :—10° 50’ 8.; 31° 47’ E.; wind S.E. (2); cloudy; rain.

Louis Gaveaur :—37° 33' 8.; 31° 2 E.; wind S.S.E. (6) ; finer.

Centaur :—37°18 8.; 30° 54 E.; wind S.E, by S. (6); bar. 30-214; clear;
€ross sea on.

SuMMARY OF ResurLrs.—From the 6th to the 15th of February, the N.W.
Monsoon advanced to theTropic; and it was, apparently, an extension of the N.E. Trade.

The Monsoou then receded, the S.E. Trade taking its place, and on the 18th ex-
tending nearly to 10° 8.

In passing from S.E. to N.W. the wind veered or shifted by the N.; and in pass-
ing from N.W to 8.E., it veered or shifted by the S.; so that it made a complete
circuit. But from the time that it was at W. till it came to S. or 8.E., there were
generally, calms and variables.

The N.W.-ly winds were attended with rainy, squally weather and occasional light-
ning; and with some vessels the barometer fell about 0-300 of an inch.

At Port Louis the wind veered from E. to N.W. (by the N.), its maximum force
being 41bs. per square foot; the barometer fell 0'130 of an inch; and the total
amount of rain from the 7th to the 12th was 9:425 inches.

The cyclone originated between the Trade and Monsoon, from the 6th to the 10th
of the month, a foew degrees to the northward of Mauritius. Its course, rate, &c.,
from the 10th to the 18th, were as follows :—

|
Position of Centre
) Distance| Rate jam
D&te- at N;O_O-lvlw’_a Conrse. trave]led r iDnl Mﬁg:f
' in Miles. | Hour.
Lat. i Long.
S. ' E.
o 1 l o 7
Feb.11 | 1900 | 63 45 | ... we | 660 to 900
s 12 2030 | 63 00 | S.42°50'W. | 1220 60 | 800 to 1400
s 13| 2516 | 62 00 | 8.10°67 W. | 2900 | 112 | ,, »
s 14| 27 48 | 62 00 South 1830 64| , .
s 16| 28 60 | 62 00 " 620 26 | 700 to 1000
s 16 3000 | 63 00 | S.33°7' E. 830 35 » »

In giving approximate values of the diameter, it is not meant that the wind blew
over all the extent indicated, with hurricane violence, or even in strong gales; but
that, over that space, it was moving round a central point. '

The storm was a contest between the Monsoon and Trade-wind; the Monsoon
forming its eastern, and the Trade its western side,~and the two winds moying
spirally round the centre.

The Southerly and Northerly winds extended many degrees south and north of the
centre, giving the storm an elliptical appearance ; and on at least the 11th, 12th, and
13th, the Trade at some distance to the castward was directed fowards the centre.
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Hence, the bearing of the centre from nost of the vessels was not at right angles

to the wind’s direction.

Noue of the vessels experienced a central calm.

The barometer of the Lord of the Isles fell to 29541 with the wind at S.E., and
rose to 30°091 when the wind had veered, by the 8., to 8.W. That of the Good
Hope fell from 30°270 on the 11th,in 34° 8 S. and 50°47' E., with the wind at S.E.,
to 29-570 on the 15th, in 28° §' 8, and 52° 19’ E., with a strong gale from W.N.W.

A considerable amount of rain seems to have fallen in the body of the storm ; and
lightning was sometimes observed in its northern half.

The storm was probably stationary on the 9th and 10th ; it afterwards travelled to
the southward as the N.W. Monsoon advanced.

South of the 30th parallel, three systems of Southerly and Northerly counter-winds
appeared in succession.

The first of these was observed on the 8th, from 46° to 60° E., the Good Hope
at noon on that day having a strong gale from S.W., and the Marquise and
Twllockgorum, to the eastward of her, strong and fresh breezes from the N.E.-ward.
In the course of the next twenty-four hours the two other vessels also got the wind
from S.-ward, after it had veered or shifted by the W.

On the 10th, the second system made its appearance between 14° and 38° E., and,
advancing to the eastward, its Southerly winds, on the 16th, formed the south-
western side of the cyclone which had been travelling to the southward.

Up to this time, the 8.E.-ly wind of the storm lay between the N.E.-ly counter-
wind (south of the 30th parallel) and the N.E.-ly wind forming the eastern side of
the storm.

It would seem, therefore, that the N.E.-ly wind south of the 30th parallel, was the
N.E.-ly wind of the cyclone, which, after passing above the S.E. wind, had re-
appeared on the surface.

The third system of counter-winds, which was observed on the 16th, from 18° to
33° E., also travelled to the eastward.

On the 10th of the month a counter-gale (Northerly and Southerly) occurred in
34° to 37° S., and from 104° to 117° E. It, likewise, advanced to the eastward.

There seems to be a constant succession of counter-gales south of the polar limits
of the Trade, formed by the polar and equatorial currents of air coming down to the
surface and running nearly parallel to each other. But they are (at least at this
season of the year), most remarkable when the N.W. Monsoon advances towards the
Tropic and a cyclone occurs.

123. The foregoing observations (pp. 1562 to 187) by Me. MELDRUM, and especially
his summaries (pp. 166 to 186), illustrate the fact now generally recognised—that
eyclonic gales are not (at all times) continuous in their progression, but that these
storms frequently travel a considerable distance for two, three, or four days, and a
ruccession of them—occurring in different parts of the ocean—may be linked together
to form one HURRICANE TRACK.

124. Hurricane Seasons in the Different Oceans.~It remains now to draw
the attention of the navigator to the period of the year at which he may most pro-
bably expect a Cyclone or Hurricane in the different parts of the ocean; this is
shown in the following tabular form, where the number of recorded oyclones (to 1859)
for each locality is ranged under each month ;=
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In the foregoing Table the figures are expressed in stronger type under the months.
when rotatory gales may especially be expected in each locality.

128. The Tracks of these Storms are of such a varied character that a deline-
ation of a few of them on the CHART D1aGRAMS will probably convey more informa.
tion than a long description.

Prpprneron’s “ Horn Book” is a favourite work with navigators on the subject
here briefly noticed, but another of considerable merit should be found in every
teaman’s library—BiIeT's “ Hand-book of the Law of Storms.” With respect to the
eyclones of the North Pacific, an excellent article by REDPIELD will be found in the
“ Mercantile Marine Magazine,” vol. iv.

126. In the Southern Indian Ocean, south of the Cape of Good Hope and thence
towards Australia and New Zealand, rotatory gales are most commonly experienced
towards the end of autumn and during the winter season of that hemisphere—as is
the case in the higher latitudes of the North Atlantic.

127. Cyclones in the Hoogly.—With the great Calcutta cyclone (October,
1864), fresh in the recollection of our readers—and in consideration of the enormous
loss of life and waste of property resulting therelrom—we may aptly close these
remarks with PIDDINGTON’S “ Notes for Ships and Steamers lying in the Stream, or
at Moorings at Calcutta, or near it; and for River Boats on the approach of a
Cyclone :""—

“A glanoe at the chart of the river will show us that the Calcutta Reach of it lies
about N.N.E. and S.8.W., while Garden Reach runs to the W. by N.; the next
Reach, to Akra, about 8., and the next S.W. to Oolabariah. This must be borne
in mind. :

“ A cyclone at Calcutta usually commences somewhere between N. and E., say
NE. If, as in 1842, the centre passes over the city, then the north-easterly gale
continues to increase in strength till it is a hurricane, the barometer always falling,
of course, till the wind abates quickly to a calm more or less perfect and suddenly,
which calm may continue for half-an-hour to two or three hours; and then comes
another tremendous burst of the hurricane from the south-westward, even more
violent and terrific than before, lasting till the rearward portion of the cyoclone has
passed over; and it is in this second part of the cyclone that the mischief of them is
mostly done. 1If, as in the cyclone of 1852, the centre passes up to the eastward of
Calcutta, then the wind veers to the northward, and is heaviest from that quarter;
and it ends at N.N.W. or W. If it passed up to the westward of Calcutta, of which
we have no instance on record, then the wind, beginning about E. or E 8.E., veers to
8.E. and 8., where it would be heaviest ; and ends at S.W. The dangerous cyclones
for us, then, are those of which the centre passes over or close to us, so as to bring a

sudden shift. .

“For, in the first part, where the centre passes over us, as the wind is generally to
the eastward of N.N.E., the ships at the moorings are lying more or less under the
lee of a weather shore, and no great sen gets up for those in the stream, though
often a very disagreeable one. But in the second part the whole sea from the lower
reaches rolls up, and adds greatly to the strain on the cables; the ships being also
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less sheltered than before. In the cyclone of 1842, ships were blown from their
anchors, and drifted and sunk as high as Cossipore; and in the mooring tiers the
inner ships were on shore, and the others heaped up on the top of them. In a word,
every man who has not seen a real tropical cyclone may be well assured that his
imagination cannot picture to him half of its tremendous power of mischief, even in
a river-port like this, where ships are apparently so safe from the effects of wind.

“And every sailor of the old school knows also that this power of mischief is
increased by one-half when the wind’s force exceeds a high figure (say nine on the
Admiralty scale), and for all ships except men-of-war, by the infatuation of our ship
and steamer owners in wnder-anchoring their vessels l—i.e., giving to 1200-ton
ships the anchors which an 800-ton vessel formerly carried ; and so on. In steamers
this has been carried to a preposterous extent—no doubt to ease them forward when
driving through & sea. The steam being got up will, it is always supposed, ease the
strain on the cable sufficiently. But thisis often a dismal mistake, even with paddle-
wheel steamers, as witness the stranding of the P. and O. C.'s stcamer Precursor at
Kedgeree in the cyclone of October, 1851, in spite of her steam; the disasters at -
Balaclava, where not a single captain appears to have thought of dacking his sheet
anchor! and at the Havana, a land-locked basin, where 80 vessels—steamers and
sailing vessels—were driven on shore in the Cuba cyclone of 1844.

“ We come now to the precautions to be taken in a river-port like Calcutta, and
especially for the ships in the stream. Those at the moorings can do little else
beyond looking to and doubling their bridles, and getting down as muach top-hamper
as they can—their topmasts even, if they can manage it, and this they may do by
lending each other their scant crews; and if too late at first, doing it in the calm.

“8hips in the stream in Calcutta should first look to their hawse, which I regret
to say is rarely kept clear. Then to getting down topgallant and even topmasts and
lower yards, before the gale becomes too heavy.*

“The ground tackle has next to be thought of ; and here we must bear in mind
that in the first part of the cyclone the ship will probably be riding to her ebb
anchor, and that if she drags that, even after veering away all she can, she has still
to bring both anchors ahead with the longer scope on the northernmost anchor
before she is adrift in that part of the gale; but the utmost care must be taken in
the calm, and before the shift, to avoid her fouling her anchors, and then to be
ready to veer away all the chain that can be afforded on the southernmost anchor,
which, foul or clear, will now be the riding anchor till both, perhaps, are again
brought ahead. I do not allude to the tides, as it is quite uncertain how they may
be running, and indeed both tides are usually blown back at the surface by the force
of the wind in the height of the cyclone, if it is agaiust them.

“But in either half of the cyclone, the light anchors we have now-a-days may be
insufficient to hold the ship; and as no sailor would, if he could help it, I suppose,
go on shore with his sheet anchor at his bows, even in & river-port, I will assume
that our ship or steamer has hers ready, with a good scope of chain to it, and the
inner end properly clinched to the mainmast, so as to be ready for letting go under
foot, or on parting.

* Nothing 80 common in our cyclones in the Eastern Seas as for them to rise to such strength
in :l {‘e‘v‘r!houn. that even in men-of-war the top-gallant masts cannot be got down, nor can a man
.4
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“Bat in weather such as I have described above, the sheet anchor alone, nor, if
the chains have not ere this parted, the sheet and the two dragged bowers may be
unable to hold the vessel, unless the sheet anchor before it is let go is backed,
which should always be done by clinching, say twenty fathoms of hawser or chain
to the crown of the sheet anchor and bending them to a kedge which should be ready
for letting go from the cathead before the sheet is cut away from the chains. An
aachor so reinforced will often hold when nothing else will, because the backer is not
wubject to the jerks of the lifts from the bight of the chain.

“ When the sailor has done all ho can with his ground tackle, if he finds himeelf
still drifting, and above or below the shipping, he should cut away or be ready to cut
away his masts; for both above and below the Calcutta Reach there are steep and
dangerously hard banks; and grounding upon them in any weather is bad, and in a
eyclone may prove fatal, especially to a loaded or an iron ship; and this should be
borne in mind, because the soft muddy banks give a stranger to our river the idea
that its shoals are also mud banks—than which, for the most of them, nothing can
be more erroneous.

« Postscript for Boats, or River Steamers and Flals.~In cyclones, it may
often become with steamers, boats, and small craft, of great importance to know
that the shift or veerings of wind will take place in such or such a direction rather
than in another; for by this knowledge they can often run at the commencement of
a cyclone for an anchorage, at which they can lie sheltered through the whole of it;
or they can, if anchored on a weather shore, profit by the lull to get over to the
other, before the shift of wind comes on, which would convert their former shelter
into a dangerous lee-shore. Let us, as an example, take the Hoogly or Canton
River, both much frequented, and running about north and south towards their
mouths, and suppose ourselves in them exposed to a cyclone crossing them from east
to west, in a launch with treasure on board, or in a steamer. It is clear that for the
first half of the tempest, if the wind is to the eastward of N., the centre will pass to
the south of the boat, and as the wind will be N.E. and E., and 8.E.-ly, the
eastern shore or any bauk sheltering from these quarters is safe; but that if obliged
to anchor to the south of a bank or island, when the centre is passing exactly over
the boat’s position, the latter part of the cyclone may drive her on shore, or sink
Ler at her anchors. The Storm Card also shows how, if the wind is to the W.-ward
of N., it will veer to the W. and S.W., and thus perhaps render an apparently safe
berth really dangerous, if due precaution be not taken.

“In a word, the Law of Storms will here, as in many other cases, forewarn the
mariner of what is to come; and ‘forewarned is forearmed.’ The tales which we
have all read of the wind’s ‘ unfortunately shifting to the opposite quarter,” when
“the boat (or ship) was driven on shore and all hands perished,” will be changed
into—* During the lull (or when the wind had veered to ——) the boat (or ehip), in
due anticipation of the Iatter part of the cyclone, changed her berth to the ——
shore, where she safely rode out the remainder of it without damage.” And let me
add, that every officer and commander of whom this shall be said or written, will be
held in that degree of professional esteem which is the rightful meed of such
careful and scientific management of the lives and property entrusted to his
charge, as contrasted with the fatalism, the fool-hardiness, or the helplessness of
ignorance.”
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CHAPTER VII.
TIDES OF THE INDIAN OCKAN, CHINA S8EA, AND WESTERN PACIFIC.

128. The progress of the Tide-wave in the Indian Ocean and China Sea is so broken
and uncertain, that too much space would be occupied in following out the investi-
gation ; we proceed therefore to show the application of the Table, p. 193 to 206.

Rulo.—To find the Time of High Water on a given day at any place
where the time of High Water at Full and Change of the Moon is known 1—
Find the time of the moon’s meridian passage at the place; and to this time apply
the correction from the following Table according to the proper sign—entering the
Table with the )’s Mer. Pass. in the side column and the )’s Semidiameter at the
top; to the result add the time of High Water at Full and Change at the given
place, taken from the following list of places; the sum will be the time of high
water on the afternoon of the given day. Should, however, this sum exceed 12h.
24m., or 24h. 49m., subtract one or other of those times, as necessary, from it, and
the remainder will be the approzimate time of high water on the afternoon of the
given day.

Corrections to be applied to the time of the Moon’s meridian passage in

Jfinding the Time of High Water.

»'s Mer. )'s Semidiameter. »'s Mer. || »'s Mer. )'s Semidiameter. »'s Mer.
Pass. 14/ 30" { 15' 30" | 16’ 807 Fass Fass. 147 30" | 15 80” | 16 80" Pase.
0
H. M. | M. M.| H. M.| H, M. | B N H X H.oM.| H. .| H. M. | B M.
0 0 |[—0 4| 0 O(+0 6512 0 6 0 |-0651-1 2|—-112(18 O
0380 |—010 l-o 8 (-0 5|12 80 630 |—046 |—061 —058 |18 30
1 0 |—017 (—016|-015|138 0 7 0 |—032 '—0 34 —037(19 0
18 (—024|-025(—-025|1380 || 730 |—017 |—0 16 —0 14 | 19 80
2 0 |—031/-034|-036|14 0 | 8 0 |—0 1,40 3/4+0 9|20 O
280 |—038 —041|-046 14 80 830 +0 8|+015 +0 24 (2080
8 0 |[—044 (—-049 (-055,15 0 9 0 |+014(+021 '+082(21 O
83 |—050:!—056 (-1 4 I 15 30 980 |+016(+024 +0 36|21 30
4 0 —055—1 2|-112/16 0 || 10 0 |+015|+023 +034 |32 0
48 (—058—1 6/—116!1680 ([1030 (+012(+019 +0 29 | 22 30
50 1-1 0—-1 8|-119'17 0 11 0 1+0 7 '+014 +028 |28 0O
58 |—-069|—1 7(-118:1780 (118 +0 2'4+0 7 +015| 23 30
60 —05 |—1 2|{—112.18 0 |12 0 (—0 4;+0 0 +0 5|24 0

Er.—Find the time of High Water at Port Philip Entrance, April 2nd, 1868.

H. M. H. M,
»’s Mer. Pass. at Greenwich . . 8 19 Brought forward . . 8 6

Cor. for Long. 145°E. . . . =22 H.W.atF.andC,p.201 +1 30

»'s Mer. Pass. at Port Philip . 7 67 H.W.at Prt. Philip, Apr.20d. 9 36 p..
Cor. for Table above for 8h. and } +9 -24
»'s Semid. 16177 . . . .

—— H.W.at Prt. Philip, Apr.2nd 9 12 a.na.
8 6 —
The following table (p. 193) explains itself:—It gives the Time of High Water
on Full and Change Days at the various places in the Indian Ocean, China Seas,
Australia, Tasmania, and New Zealand; together with the Rise of the Tide at
Springs and Neaps:—
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F High RisE. { High Risk.

PLACE. ‘Water, Prace. Water,
| Full and Full and l
| ‘Cha,nge Spgs. Nps. Change. Spgs.‘ﬁ
H M. | ft. | ft. H M [ ft, | fi.

Abd-ul Kuri, Ind. Ocean/ 8 30| 6 Andaman Strait, Indian

Abd-shebr, Persian Gulf 7 30| 7 Ocean . . 1024 94

Acheen Head Sumatra .| 8 45| 8 Andn.va Bay, Mn.da.gu-

Adams Port (Mary Id.), . . . 3880 7

| Yellow Sea. ‘2 0]10 Angox.River,Afriu,E.c. 13

] elnde Port, Anstralu Angra Bank, Hindos-

.S 5 44 tanWCoaat . 1030 9

lAden and adjacent Ba.ys, ( 7 30to! ) 7 4 Antongil Bay (Port Choi- )

‘ Arabia, S.E. Coast* .|| 9 80 |{ uTMadagucu- 4 0|5

. Adenara, Flores, Malml Aor Pulo, Sumatra, N. E.

i Archipelago 8 Coas 5

'-\drmnltyG Australm, AoteaHarb NewZeahnd 10 0|12 9}

. N.W.Coast . . 12 0 Aracan R. ('Bat)Bayof

i Adolphus hland Torres Bengal, E. Coast . . 945 9 6
Strait . . 1215110 Arnhem Bay, .lustnha,

Adou Atoll, Maldives 1 0| 4 NC. . .| 8 o]6-8

Adou Lhtte Atoll, Mal- Arroa, Malaeca Strmt . 10
dives . . 3 0 4 Arthur Port, Tasmania . 752 4

Adventure Port, New Asaph 8t., B Australia,

Zealand . 1220 8 | 6 N. Coast . . 545 | 14

Afvoula Pnt., Hmdostan, Auckland Harbour, New

. Coast’ 103 9 | Zealand, N. Tsland .| 7 5|11 | 9

Agulhn Cape, Afrm., s. Augustine St., B., Mada-

250 5 gascar, W, Coast . . 4380 |13

Akam Hurb , New Zea- Avon Isles, Australia, EC.| 830 6§
land ' . 32| 8 , 6| Awasima (Inland Sea),

Akasi, Jspan Sea. . 636 6.° Japan . 014 7

Akyab, Aracan R., Bay of i Awanui R., New Zeala.nd 744 | 7
Bengal J 045| 9 l 6 || Aylen Bay, YellowSea .| 280 6 4

Al Bxdi, Permn Gulf 8 30 6 Aymaun, Persian Gulf .| 11 20| 6

Alabat Harbour, Luzon .| 10 0| 9 ! Bab-el-Mandeb,G. ofAden| 12 0| 7

Albanylds.(PortAlbany) ‘ Bacuit B., China Sea, E.C.| 10 0] 6
Australia, E. Coast .| 1215 10 | 7 || Badas Id Linga Bay,

Albert River ( | . Sumatra-l- . 6 0 ry| 12
Point), Australia, N. ! Badong B. (S. Cst. ), Ba.ly 11 0| 9%
Coast 7 80 10-13 Bahrein, Persian G 530 | 7

Aldabralds. Moumbxque 5 0]10 Balabac Id., China Sea,

Algoa B,, Afrwt,SCst. 4 045 E. Coast . . 11 0] &

Alhf‘awr er., Australia, ‘ Balade Harb., New Cale-

. 8 40 19-20 donia . 630 4°

Amboyna, Moluecu . 033! 7 Balambangan Id Bomeo,

Amiranté Islea(St.Joseph : N. Coast 10 0| 6-8
Id.), Indian Ocean .| 5 0 ' 8} Balasore R., B. of Bengtl,

Amoy (Inper erbom') . ' W. Coast . . 10 015
China, E. Coast 12 0 18} ' 14} Bancoot R. (entrance),

Ampanam B,, Lombock.| 8 0 6 ‘ Hindostan, W. Coast| 2 0|12

Amsterdam, IndianO. .[ 11 0' 3 Banda, Moluccas . . 4 0| 67

Amulgawem, Persian G.| 11 40 6 Bander Aldleh, G. of Aden| 645| 6

AmurStrait, G. of Tartary| 11 40 5-6 ' —— Gorf,Gulfof Aden| 8 45 |

Andaman Ids., Port Blair, i Sh4ab,Ind.Ocean| ~ 7 0| 7
Indian Ocun . . 10 0 I 9 6 Felkam, Arabia,

———— Port Cornwallis| 10 o 83 i S.E. Coast . . . 10 o 8%

* From a Survey of Aden Anchorage by COMMANDER DAYMAN, R.N., HM.8, Hornet, 1863 ; but,

gecording to the Barveyors of the Indian Navy,

springs at Aden rise 8} feet.

t From observations mado in the mouth of Scptemher by W. STANTON, Master Commanding H.M.

Snrnying Ryig Saraceu,

Q!
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i High | Risg,
wabr, | B Piack Wass,
Prao ad : Fall and|——
Change N Change. | Spgs|Nps.
Change Spgl.|1\ps.. .
‘ o | Irears
o f | f. | s - |
Bluff Harb., New Zealand! 1 18| 8
By T e ’ 1.anh..y Dockyard, Hin-! i
MCMSL smN E 6 0| 6 l ‘' dostan, W. Coast .. 11 40 |12-17 _
‘ i :
Barren Id., ChuuSeo E. 930 57 Boogy Ishnd Australia, 4 30 | s
. ' tealia, E. !
Barren Ids., Mndnglw 445 12 BohnyBay, Aus 'l, . 815’ 7.8
Barion Bort (Bobun Pat), 055 6 Boteler R., Mad 1300157
Bsﬁ:ﬁ"ﬁ' Porsias Gl 1| 12 o | 10 || Bourbon Is{sn:‘ll e Ite. |
) n Island.
Basil Bay. Korea, W.C 41518 I 10 Boul:-glo((’njeh Tag) Mo |
Basrah (Bar), Persian 2 o I iro (¢ . | o
o © ) ot 97! Bowen Port, Austn.ha,
l:RownBa.f'Bengal 10 0] 81 6l "E Com o 935116
Bassein y o ; ! ;
Batanes, Bashee Islands, . ' Boya?m C«is Madagasca s30 |13
MChma o, 5 Const - ol 2! | Bramble Cay, TorresStrt.| 9 15 | 12
tchu'“' oM 1 0, 6 i Brava, Africa, E. Coast .| 4 30 8
B B'Gdolo’ml“m 1o I Britannia Day, Sumbawa] 1 0 [11-12
Babem(Gnlfoancouttch), 1220 | 12 | 8| British Sound, Madagas-
eae’ River, Ceglon o28] | cnE Contt . s 0! 9y
ek Ialaanm' o lon 5 | { Broad ’bouncl Austrulu, !
B“’I'-’lf t), N d;ﬁ::'dl 715/ 9 | 6 L. Const . 11 0 '20-30
a z.C. t.mnoo
eruw'Cape,Afnu,EC 415 | 1g Bro&ll\:v:z g. é:h ), 2ol n
Belligam Ba, iCeyl\.m ] 220 1 Brokon Bay, e .
‘ustralia, ot ] E. Const . 8 0,69
Abotoomt . Coth | 8% Bruit River, Borneo . 3 011
Bmguoarh &c«ny' 16 Bruni R., China Sca, E.
s . 1| 60| 5% Coast’ m o2
Bencoolen, 8 . 6 0 Broout B. Austnh&,
Berbereh or Burburra o] 12 o
5 o o0 Adricn 715 9 Bubon Point, Porwmm,
or Py ka China Sea, E. Coast.| 10 55| 6
Bormp Pomt, Buoks 6 30|12 Butfalo R. (entrance),
po it _ - (entrace), 1 Afrion 5. Cons . '} 345 | “,
indostan, W. Coast| 0 15 Bul%t.u’ R.,t l.lmt‘los'tan.,‘ Ll 18
Bmcfi:y (Toonung i, 8 0! BulungunOsta Ana Port, 2 0| 5 i
————(.’ | Filipinas o1 6% |
Thangcbom Id) 8 30 Bum:)gplln China Sea 445 7
S, B o el . Bushire, sec Abd-shebr, :
Bldd‘hm of B'ngd’ 10 0! 14 |12 || Bussorah R. Bar, Persian - ;
PanYs Sumbawa | Noem, 6 Bus?xﬂ{gs Burins Tsland| 12 30| 6 |
Bmk‘nsCout China Ses, 80 | 5 Byron Bay, Australia, I.
v Coast . . 945, G |
Bm%l:) i Obint S“' 545. 6 Cape, Austnlm, k. 0 45 ; 6
i . | ,
Bird Icm‘hmd Ghinn Son, 9 30 | ell Bay, Bouro . 0 1 0 I
4 0,451 aicutt..t. Bengal . . . 230 |
Lds, Aticn 8. o i Caledonia Harbour, New, ‘
2 I%Mb China Sen 850 9 Granada . 1m40; 13] 1
o Y " ads, Hindos- |
Blanche Port, Stnaky - Cahtc:\:,t \%'MC :’:“ 1 015 l 5|
% Austulm, S;}' o IR Camagum, B&buym Ids ‘ 6 0 6 |
B l:‘nfo u n(f 1.%? ea 10 45' 8 | 6 || Cambing, Banda Sea noon ‘ 6 ‘
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196 TIDES.
“l}i&h Ris, vg’g‘ Risk.
ater, X
Prace. Full and——— | Prace Full and|—
Chaange. Spgu.ths.: Change. | Spgs.|Nps
H. u.l fr. }ft. Ho M | ft. | fE.

D‘ﬁ-n Sound, New Zea- \ ] Elizabeth Bay, Africa,

11 SOi 8§ , 6 S.W. Coast . . 5-6

Dslswa.n Bny, China Ses, | ' Elliot Port, Australia, §.

E. Coast Y11 00 5 | Coast 5-6

Dalrymple B, Muhgu' : : Encounter Rock Yellow
car, Cout . 5 0|15 l Sea 10 44 | 11 8

—_— Port, 'l‘umum 12 5|10 73 EndeavourR Austrahs,

Damaun Bar, Hindostan, ‘ l N. Coast . 8 0(5-10
W. (/out . . 18117 | Strait, Aus-

Dampier Strait, Molueeu 11 l tralia, N. Coast . 1 0 93

Danno R., Hindostan, ' Endermo Harbour, Japan| 5 30| 6
W. Coast . . . 136,17 . English R., Delagoa Bay, '

Darnley Id., Torres Strait, 930 12 | rica, 8. Coast . .| 730} §

Darwin Port., Australia,; ! Enora Bay, Japan Sea . L4
N.Cosst . . . .| 5801724 |[Eran Bay (Palawan), |

DmphmFort,MAdaguu 430 7 China Sea, E. Coast .; 10 10 ;| 6}

Deep Point, Durian St.rut‘ 50 10 | Essington Port. Australia,

Delagoa Bay (Port Mel-| i N. Coast . . 32413
ville), Africa, 8. Coast] 4 30 | 15 Eyre Port, Aulh-ahs, S

—————— (Portuguese i _Coast 103 6
Fwwry). Africa, 8. ‘airy Port, Annnhs,S.C 4

520 ' 12 FslaePomt,Buyof Bengal,
Shefeen Id W. Coast 8 0 8
Africa, S Coast 440 | 12 Fanmk Lhmnel Oa\neon
Delgado C., Africa, EC| 4 016 11} R., Chiba, E. Cosst. 1 0 i) 5
i River, Sumatra 4 0| 8 meell, Cape, New Zea-

Denham Sound, Sharks land . 920(14 | 10
Bay, Australia, N.-W, I Fatsizio, Jap ‘Sea . 6 0 §
Coast 12 51 5 | Fitz-Roy I Austn.lis.

Denial Bay. Aust.mlxa, | | E. Coast . . 9 15 |7-12
S. Coast . 1215 6 ! Flesh Bay, or Bay “st.

Denison Port, Auttuha, . ! Bras, Africa, S. Coast| 3 30% 6!

E. Coast . 930 6 ! Flinders Group, Austra-

Dewghur Harbour, Hin- ' ! lia, E. Coast . . 9 15 8-12
dostan, W, Coast ., 11 25| 9 | Fog Ids.,, Hang-chu B., !

Diamond Tsland, By of) L China, E. Const . .| 11 45|17
Ben 1030 . 8 I Fongwhang Group (Bul- |

_— Pomt, leaecu' X lock Harbour), China, :

Strait 12 0 93! W. Coast . . 830117

Dlego G-ucu Island In i Formosa Mt., Malm |

Ocean 130 6 | ||  Strait . . 8 0 11 84

Diu Inland, Hmdostnn.l i {| Fowlers B., Austmlm, S. !

W. Coast 2 0 6 Coast 1030 6

Divy Pt., Bay of Bengal 5 /| France, Port de, New !

Dodandowe Bay, Ceylou' 15 13| | Caledonia . . 825| 4

Douany, Comoro Ids, .. 4 0 11-12 Frederick Reef, Aust.mlm. |

Dunbar, Hindostan, W.| ! ' E. Coast . 8 0, 6
Coast . . . . . 1010 8 | Freycinet Estuary 415 | 3}

Dunk Island, Australia, ; '| ———— Reach, thrkx
E.Coast . . . . 928 6-10, i|  Bay, Australia, N.W.

Durnford Port, Africn, . Coast 3 0, 5
E.Coast . . 445 12 | Galang Bay, Hainan Id., .

Dusky Bay, New Zealand| 1115 10 8 i  China Sea . i 4-5

Dyer Id., Africa, 8. Cst., 250 3 | Gdle, Pointe de, Leylon, |

East Ctpe, New Zealand: 855 7 | S. Coast 2 0| 2

Eddﬁntono Pt., Ault.nlin.' | | Gambier Ids., Austnlm.

Coast , . . .. 93 7 | || 8- Coast . . . .150] 3
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High | Rigg. High | Rigg |
‘Water, 0 Water,
PLACE. Full ard 3 PLACE. Full and ;
Change. | Spgs.|Nps. Change. Spgs.les.l
H M| f] H M| ft ' ft. ‘
J&ﬂhbat, Hindostan, W. Kepgl Bay, Australia, E. |
118 ) 9 7} ast 9 80 [9-14 ' |
JuhkShod, ‘Persian Gulf] 930 8 Kerguelen Island TIndian
Jask Cape, Persian Gulff 6 0| 6 Ocean . . 2 0| 2 I
Jervis Bay, Australia, E. Kesm, or Kishm, Persian '
Coast . 6 20| 6-9 Gulf 11 0|12 )
Jezirat Arabi, Persian G. 6 307 Khér Jenimeb Aubm, .
-——— Hamar - al- nafur, SE.Coast . . . . 9301} 10 '
Arabia, 8.E. Coast .| 930 |10 Kijouk Phyou Harbour,

Jtn, Persian Gulff, 11 30 | 10 Bayof Bengal. . .| 10 0| 9 6
_ r » 83 Kinsiang Point, China, E. i
—— Kais iX) 0 45 7* Coast o o o 7 0

Kharg, or Kireg, Kirindi, Cglon . 3 30

Persian Gulf . . 8 0| 6} Kiswara Harb Afna.,

Larek, Persian G.| 10 15 E. Coast . . 430 |12

Tumb ’ 8 Kitnapatnam, Bay of
Jiddah, Red Sea . . 3 Bengal, W. Coast .| 11 0| 14
Johanna Id. (anchonge). 340 |11 Koepang, Timor . . .| 11 0| 9 6}

— Pomony Harb., | Kokohu, New Zealand .| 10 15 | 10 7,

Comoro Ids. . 4 0|11 9 || Ko-kun-to Group, Korea,
John St., River, Afnu, ‘W. Coast 295 |18 |10
8. Cout 4 0| 5 Kok-si-kon Prt. (l-ormosa)
Jonquiere Bay, Gulf of R China Sea, E. Coast .| 11 30| 3
lartary . . 10 0| 6 Koombanah B, Aust.n.lis, ;
Jooria, Hindostan, W.C.| 2 0 |16 124  W. Coast . . 9 0]4-3
Juan de Nova, Mada- Koree R. (Monda Pomt),
niuur e e e e 5 Hindoostan, W. Coast{ 11 40 | 11 |
Junk Fleet entrance,Can- Koweit, Persian Gulf .| 015 9
5 unt;n“’ Ilﬁve;, China . .| 11 50| 6} KK.nkawﬁ S{;ait ofl!zund» 7 0] 4
on Id. (E. side), uper Harbour, Korea, I
Malacea Steait . .| 10 0|11} S. Coast . . . . 928|111} 8
Kaikora Penin., New Zea- Kuriydn Muriydn Bay ’
land . . 53| 8 | 6| and Islands Ambn., _
Kupn Harb, (entnnoo), S.E. Coast . . 820 6} ;
ew Zealan 10 86 | 10 8 || Kurrachee, sce Kmhl L
Kalian Pomt,BunhStnl 8 17% 12} Kweshan Ids., China, E. |
Kapiti Island, N. Zealand| 9 0| 6 Cost . . . . . 930|114 |
Karachi Harb. (entrance), Labuan Id China Sea. |
K “Et:}do-ms,:v 1080 | 94| 6 LudE Coasf A i S 945 | 6 |

a . 6 4 us u, !
Kawan 1, Now Zealand| 6 30 13‘ oast Den 4, !
Kawlm Harb,, NowZe.- Lady Elliot Islet, Aus- !

930 | 12 tralia, E. Coast 9 0|78/
Kedewarry, Hindostsn .| 9 87| 9 Laguimanoc Port, Luzon| 1 80 | 54 l
Keelacarry, Ceylon . .| 11 0 Lamo Harbour, Africa,
Kedgeree, Bay of Bengal| 11 80 E. Coast . 4 6|11
Keehn Islands (Port; Laugsthmmng,Yung-
uge), Ind. Ocean | 530 | 5 tse-Kiaugt . 14012 | 8
Kelung arb. (Formosa), Lankeet Island, Canton| .
China Sea, E. Coast .| 1030 ) 8 River, China . . 11 20| 6}
Kenn Reef, Australis, E. Lansew Bay, China, E. c| 10 0f18
Coast . . . . . 8 0] 5 Latham Id.,Afric,E.Cst.| 4 010 i
Kent Island, Bass Strait| 11 10 Lau-mu-ho, Yellow Sea .| 180| & I

¢ In N.W. Monsoon. chaoon,
- f At the Langshang Crossing the tide rises for 3 hours only, and falls for 9 hours.—H.M.8. 4

|
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' \5‘&" RisE. “}’h&k RisE.
X ater,

f Prace. Full and PracE. Full and————

Change. | Spgs. (Nps,| Change. | Spgs.|Nps.
| H oM | ft. | ft. H M. | ft. | ft,
' Leven Port, M v 830 74 Mnhlleh Arabu, 8.E.
Liant Cape (G. of Siam), .. 88 7

China Sea, W. Coast| &5 7| 6} MakumbtR. M f 4 45| 17
' Liaa Ho (Bnr), Yellow Makung Hsrbour,

I 4 0114 | 74| dores, ChinnSea 1030 | 93| 7

 —— (ent.rance) 5 012 Malacca Strait (light ves-

‘ Liag- t.nng Clungho, Yel- sel one fathombank).] 6 0 |15 | 12
120 6} —_ (off Mount

\ Gult‘ (S&nd Formosa) . . . .. 8 0 11 83

‘ Pomt), Yellow Sea .| 450 | 7 | 63| ———- Road, Malaocca

————— N.W. Head Strait . 7% |11 83

of Gulf . . 53010 83| Malcolm Atoll, M&ldlves 108 | 8
Lindy River (entmnce), Malp, Maldives . . 12301 38

Africa, E. Coast . . 41512 Malludn Bay, Borneo .| 10 80 | 6-8
Lingeh, Persian Gulf .| 12 0? Mana Island, New Zea-

Lintin Island, Canton R., land . 70 8 6

China, K. (‘oast | 12 0 7% Mmma, Persw.n Gulf 620 7
Lishan Bay, China, E.C.[ 10 15 | 18 Manawatu 'anr, New
Litau Bay, YellowSea .| 8 0 6 4 Zealand 10 0| 8 6
Lizard Id., Australia, E. Mandavee Roade Hm;

Coast . . 916 [7-10 dostan, W, Const. . 115015 |11
Liloyd Port, Bomn Idu. | 6 8| 8 Manila (Lozon Island),

Lobah Point, BankaStrt.*| 11 0% 10 China Sea, E. Coast .| 10 40 ; 2}
Lobeia, Red Sea . . 131! 3 Manning River, Austra-
Lombock (AmpsnamB)J lia, K. Coust . . 915 4

Java Sea . 8 0| 6 Manora P., Karachi, Hin-

Lord Howe Island, . dostan, W. Coast . 1030 95| 6

Pacific . . 8301 6 Manorah R., Hindostan,

Lo-shan-kau, Yellow Sea| 4 80 | 11 9 W. Cosst . . 18016
Louis Port, Mauritius 1230 | 3 2}(| Manukau Harbour (en- :
Loabo River (entrance), trance), New Zealand] 9 80 | 13 | 10

Africa, E. Coast . . 22 Maria Van Diemen Uape,

Lucipara Pass, Banka NewZealand . . .| 8 0| 7

Strait . irr. 10 74|| Marka, or Muerka, Africa,

' Lung-mun Harbour, Yel- E. Coast . . 48 8

low Sea . . 10 0| 7 Maroni Bay, Comoro Idl 4 58|10
Macao, China, E. Cout 10 0| 6 Martaban, Bay of Be: 22021

| Macassar, Celebes 4 40 | 54 Mary, 8t., Harb.,, M
! McDougall Harb. Afncn, gascar, E.Coast , .| 4 0| &

S.W. Coast . 230 | 6% Mascat, Persian Gulf .| 1115 6
Macowa, Red Sea . .| 030 ]| 2 Mason B., New Zealand| 11 10 8 (]
Mzequne Harbour, Tas- Massacre Bay (Tasman

roania . | 73] 3 corner), New Zealand| 8 45| 18 9
——-—— Port, Ausu'a.ha,! ~—————— Motu Pipi

E. Coast d 85645 River, Noew Zealand.| 9 50 [ 14 | 10
'Madame Island, Mada- Massowah, RedSea . .| 1 0| 3

e o . 405 Maaule River, Chile 10 0
Madras Road, Coroman Maulmain, Bay of 2 0122 |17
I del Coast 734 3% Mauritius (Port Louis) .| 12 30| 38 24
Afrwa,’E Cot., 430)| 8 ———— (Grand Port) . 0| 1}
Id Africa, E. Mayday Bay, Palawan .| 9 56| 8
PR RHIMI e
MqunboB. M v 4380|16 yotta ozambique
nMakﬂan, Anabis, S.E. Mazambo Port, M&a—
Const . . . . 9 0| 6 gascar . . . . 480i15 |

* In 8.E. Monsoon.
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* Time and rise much affected by winds.
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]
High | Rige. | High | Rige. l
' PracE. Water, : PLACE. Water,
Full and———— Full and -
Change. | Spgs.[Nps. Change. | Spgs.| N ps('
H M. | ft. | f. Ho M, | ft. | ft. |
Pratas Shoal, ChinaSea .| 4 0| 5 || Raujpoor (G. of Cambay), |
Preservation Inlet, New| | indostan, W, Coast| 2 15|18 13 .
Zealand . | 1120 8 6 '| Red Bay, Ce; lon,s Coast| 220 | 2} .
Prince Frederick Har. Red Island, Durian Strait| 5 0 | 104
bour, Australia, N.W. /| Refuge Cove, Bass Strait| 12 6
Coast . 12 0| 28 Rendezvous Id., Borneo,
Princess Royal Hubour, 1 S.W.Coast . 8
Australia, S. Coast .| 11 56 | 1-4 ‘| Resolution B. Marquesu 280 | 4
Pulicat Shoals, Coroman- | Reunion Id., { (8t.Pierre)| noon 34
del Coast . . 925 | 23 Indian O, (St.Denis)] 0 22 | 2}
Pulo Aor, Sumatra, N.E. | Reunion Id., § (St. Gilles); 1 0| 2§
Coas! 5 IndianO. { (St. Paul) 1 7] 4
_— Condore, Chma Su. Rhio, Rhio Strait. . .| 10 0| 7 5
W. Const® 230 | 6} {| Richmond R., Australia,
—— Leat, Ga.spu' Strait| 280 | 4 | E.Coast . . 9 20
—Mendanao, » 2380 | 4 il Rivoli B., Australia, S.C| 10 of 4
—— Panjang, G. of Siam| 7 0| 2 Rocky Id Gulf of Siam; 4 0| 4
| — Timoan (W. side), | Rodrigue 1d., Ind. Ocesn| 145| 6
China Sea, W. Coast| 6 0| 7} Romania Point (Malay !
Queda, Malacca Strait 12 0| b4 Penin.), China Ses, | |
! Queen Charlotte Sound W.Coast . . . ., 1030
(entrance), New Zea- i '| Rovama River, Afrim,l [
land . . 8§50 8 6 E. Coast . . 4 0|16 11}
Quilimane R. (eutrance), ! || Royalist Port, Palawan,| |
Africa, E. Coast . .. 41516 \ E. Coast 11 07 647
Quiloa, Africa, E. Coast .! 4 45 | 12 ' Ruapuke Id. (Foveaux '
Rachada Cape, Malacca Strait), New Zealand] 1 0| 8 6 |
Strait . 53013 || Sabon Id., Durian Strait 10 !
Radama Port, \Iadagu (| Saddle Id., East, China, i
car, W. Coast . . 44013 ! E. Coast . . 11 0| 14
Ragged Id., Sumbawa,’ || Sado (Yebisu), Japan Seal 5 0| 2
Fova Sen . . . o 810 3 Saigon (C. St. James) 1 0| 8 |
Point, IRorneo| (Saigon City), Co-
E. Coast . 7 chin China . . 530 | 9%
Raine Id., Torres Strmt 810 (10 Sale Macowa, Red Sea A 030 2
Rajahpoor Harbour, Hin- Sambilangs, Malacca Str. 12 |10}
dostan, W. Coast . 11 012 Sand Point, G. of Liau-!
Rajang River, Borneo .| 4 45|13 9 tung, Yellow Hea . 450, 7 53
Ramree Bay of] Sandy (‘ape, Australia,
Bengal, E. Coast . 10 0|12 ‘ E. Coast . 760 | 6-8
Rangoon, Bay of Bengal, I Id. Madaga.s W.C. 6 016
. Coast . 530 | 21 | 14 | Sang-tau Bay,Yellow Sea| 055 | 7 | 4}
——— R. (entra.nce), il Sanguir Island, Moluccas 6
Bayof Bengal, E. Cst.| 3 15 | 21 | 14 || Sanmoon Bay (St. George|
R4s HafdGn, Africa, E.| Island), China, E. Cst. 10 20 | 15
Coast . . 615 | 4 San-shui, Si Kiang, Clnn;,
Ré&s Mahommed (Gult' of’ E. Coast . 5-8
Akabah), Red Sea 6 0| 5 Saparooa Id., Moluccss . [}
R4s Sharmah, Anbls, Sapie Bay, Snmbaw. 10 ' 10
S.E. Coast . . 9 0| 8 Sarawak R. (Moratabas; i
Rés-al-Kheimeh, Persian i entrance) . . . . 4 0| 9 5%
Gulf . J 11 46| 7 ! Santubong (entr.)) 4 0|10 [ 6
RL:-a.l-Addah Arabia 880 | 6% l: Sarawak Junction| 5 0 115-18] 9
Rés Shébali S.E. 10 010 | -————City Bor-
Rés-al-Hed Coast 93| 9 l neo, W. Coast. . .| 3 20 15-18 §:
]

* From a Kreuch survey, 1862,
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m;.sﬂc tides rise A.3. 6 feet, B0, 7} feet, fromd October to March; and the contrary during the rest

t At Poet Augugte, :hen the wigd veers round to W. and S., and blows stron
;% f oy g, the rise has been as
ach a 16 foet—~CoumA¥pER JoBN HuTCHISON, R.N., Admiralty Survey, South Australia, 1862,
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’ V?igh Rise. vﬁ‘g‘; Rise.
’ Pracs. Full and —— Pracs. Full and —
Change Spgs.!Npc Change. |Spgs.|N'3>s.
i HoM | ft. | ft D omow| | fe.
i‘l‘m-’l’m Bay, China Sea, 030 | 5 Toxgt; (Seto-uchi), Japa.nl 1 o 5
Coast . J i !
l’l‘mlnng Channel, Canton 130] oy Tonﬁua(t;gu Harb., Cbma.,l 1130 |12 ;
River, China . . 3 :
Ta-lien-whan Bay,lellow i Too&l::g 1d., Bu.: Bny, s o
| Tame D R P Chma,E Cst. 92013
| Tama no Ura Hu-bour, L T h'n o .
| Goto Id., Japan Sea . 6-8 {4-G || Tracy Is orea, s 1y | &yl
: Tam-Sui Harbour, China| } i Coast Ihr Ion { !
" Sea, E,Coast . . .| 11 45 |7-12: Trincomalie Cq 3 sl 2 13
| Tamar R., George Town, . co IiT S. CoutR G, of Stam]
TumamaL w 12 5110 i 7% nng;::; Sea,w € Siam, 8 s ol 7 )
e aunces| n |
Tuma’mu: . 1 0125 Tm;;tzn Opem.ng, qu 0 15 12 ]
Tani‘?ta(}e, tMﬁwﬂm, 418/ 8 | Troubridge Shoals, Aus- {
Tanabé, Ki ' Chaonel, tmlin 8. Conn . | 33| 6
T w ias
Tangts msﬁ:rbou} el S0 B ml'i';, China, E. Cosst] 8 30 '
B o E.Coast ., 430| 6 Tsau-liang-hai or Chosan!
ong Aps, China Sea . 7 Harbour, JspanSea 74| 7 | 5
Taniong BB S b Teu-sima Sound, 33| 8 | 6
Lo 950|104 | 8y Teugar Strait, © 2 o 5 0| 5
Stnu , | 5385 3“ Turon B., Cochin China| 3 0| 4
Tanna, New Hebrides 535 puron B., Cochin Chinal
Tappanooly Harbour, Su- 610l ul ﬁ:n e Bayof 5 G. -y
Tarmoaki, o New Ply- W. Coast 115| 23 13
mou'.l'a, New Zealg;«i !6) lgg lg 9 Tutuks'kl; éﬂarbom’, I\ew 70l e ;
Tutnynnm. Bay, Japan 5 1
Tweed River (Dan
“"m onrbour, New 710] 6 | 4} wPomt),Austn(lm,Egg 945|538
Tavoy R. (entnnee), Bay , | Twofold Bay, Australia, 10 0| 7 5
of Bengal, E. Coast .| 10 30 | 20 T lat.la arbt;ur J"‘
Tayxyia ot . Chine 1015 6 ™ &na U0 845 38}
. ] ! . .
Tebonkos Road, Bn.lyi ' ! Typs Anchomge, Chm,[ 0 ol 7
N. Coast . . 5 0| 6 : E.C ¢ Nnkh Per- |
Thll‘!tymbound Alllh'&h&, 10 45 {12-18 m:nl:n Gulf . . 7 302 8?
- N ‘| Underwood Port, New! !
i Sound,” New 30| s | 6] emtud. | 610] s | 6
an . e ..
assag . 8 0! 33
Thorny P e, Spenoer | Unsang, Borneo .
(;I:x{f Ammllt:,al(:;té 12 o |68 Upshn Bay, Austnha, o o ; .
Three Hummoc! | <9
(E. nde),BueStr;{lt 10 30 | 10 X gxzzliapan Sea . 7 30 | 6 g
nﬁlﬁa Isl.a.n (f’ s ol g | Ursula 1., Palawan, Cbma - : "
Ticao Island (Port Sm Sea, 1'.. Coast . . ' | i
Jacinto), Filipinas 63| ¢ | gahrlzanhhns%dl;od;:i 614, 2 |
Tien-pak Harb., China, 12 ol 8 ansi s e, . ‘% : " S.ﬂ
Tioghae, Ohasan, China, | Vao Port, Isle of Pme|.| [
E Const ot a2l 11 012 | 9  New Caledonia . | 864
Toboe Ali Pomt Bouh 8 30ey°| ) 12 | Venus Harbour, Ault!wl 9151 6
Strait . . . . . 10 Oaxt|) ,i lia, S. Coast . . .'

¢ ]n 8.E. Monsoon,

In N.W. Monsoon.
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High | Rigp High | Rag
i Water, 4 Water, *
Pracr. Fall ard : Prace, Fuall and
( Change. Spgs.les.fg . | Spgs.|Nps.
. | f | f ! Bow| f | f
Vernon Channel (Chusan West River, China, E.
Arch.), Chins, E. Cst.] 9 40 | 14 - Coast, see Si Kiang.
Vesavab,  Hindostan, ‘Wentem Port, Australia,
| W.Coast . . 1215 | 16 ' L 110 8 | 6
Vietoria R., M. ntoFlat, ; ocE:‘ In March 140
Anltnln,N 12 19 115-24 i ), § In April 115, 7-8
l__mms‘;&dg'hnd 117310 | | White bte Dog o Crimme,
A Cst. - i
'————— Thrtle Point,! ' E. Coast . . 9 01/18
Angtralia, N'W, Cst.| 7 15 |7-18 ‘ Wlde B;y, Aultnlu, E
Vincent, 8., Cape, Mada-' . 91410 7
| gascar, W. t. . 44512 Willmn Port New Zea|
——TPort St., Now ! . 1245 8 | 6
nia 550 | 441 Willm Isleta, Austnlm.
(V'l.ldumr, St., Bay, Gulf i ' 8 0| 6
irr. | 2 | |\Vxllough Iy Cape,
Volano Ids., Clnna, E. . Austmha 410 6
. . ' 11 30 1 15 7i|Wlhon Promontory, Aus-
thny Harb. (Cenm) ' ' tralia, S. Coast . 2 01010
N. Coast, Moluccas .. 6 0 3 ' Woodlark Id., Louisiade.
Waikato R., New Ze.; i Rp;e 715 4
land . 930 12 9 | Wreck f (erd Islet)
Wallis Id. Torres Strait irr. 7 Australia, E. Coast .;, 8 8| 6
Wanchn R. (entrance),. ’ ) Wuchu, 8i Kiang, China,
China, E. Coast . .| 9 015} | E. Coast 1-1}
(City), China,, i Wusung River (entrsnee),
1 93015 | Yang-tse-Kiang,China,
thgkn ch, Yellow } . Coast . 038015 | 10}
w ha- Ba Y 281 9 7 sy (thtPomt) 0 Sg 18‘ 8
na A ellow ynkoops Bay, Java 5 4 4
"éf. 4 6 012 9 Ylng ho, Yellow Sea 015| 6
an:nm R., New Zea-! 1Y:ug -tse Kiang (entr.),
land . . . ., . 1015] 8 6 hina, E. Coast . .| 12 015 {10
———— Inlet, New Zea- Yedo Bay (Y oku-hama.).
hnd 1120 7 ﬁ 6 0 6} 44
Hn'bour, New ]Yokn ma, Yedo Bay,l l
lw Harbour, New . | | 'Yk‘panA rulia, E. B
angarca r, ew ' Yor usti
. Zealand. . . . 815| 7 Coaat’ 115110 | 7
wangtrnm Harb., New | ! ‘YungR., Chmlme Chma,
wzﬂlnd. Hech, Gull 7100 9 7, L. Coas N o 11 20 ' 12}
apitagun ., Gulf ) —————— mg- u,,
| _of3tLawrence . . 1030 | 5 | 3i China, E.C pe 10! 9
' Warnboro' Sound, Aus- ' | Yung-hing B;y, Japan
tnlia, W. Coast 3-4 i 52| 2
Wanbeek Roads, Afnca, Yuon.rbour,JapmSea 6 5| 6
R. Coast 43| 8 {| Zambezi River (Pearl Id. ) |
Waterloo B., Africa, S. Africa, E. Coast . . 4 80 j12-15| |
Coast, , . ., . . 40| 6 ! Zanzibar, Africa, E. Cst., 520,10 |
wﬂ'hi-'ei Harb., Yel; ! ‘ (Chmncl), \
low Sea , 980! 9 I Afrios E.Const . . 41511 ]
Welhhy h. Autnlu, i “ Zaudzl, szotta., Comoro |
7 30 [8-12 41012 .
W-tnm, Australia, nt Zebﬁ Port, Filig .‘ 12 0| 7 ,
e v . . . 102024 “Zeyla,Afnu, 715]| 8} !
{
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CHAPTER VIIIL
CURRKNTS IN THE INDIAN OCEAN, CHINA SEA, AND WESTERN PACIFIC.

129. Currents are the channels through which the waters of the ocean circulate,
and their strength and direction depend concurrently on the action of a variety of
causes, to each of which it would be difficult to assign the exact portion of effect
belonging to it. The rotation of the earth on its axis, the difference of temperature
between the tropical and polar seas, evaporation, the direction of the wind, whether
perennial, periodical, or variable—these are the chief agencies, sometimes and in some
places acting together, at other times and in other places opposing each other; henoce
it is not difficult to understand that some currents must be warm, others cold ; some
are sw;face, others under currents; while some are periodical, and others variadle,
changing with the periodical or variable winds, now flowing to augment the strength
and breadth of a consfant current—now tending to oppose, though unable to coun-
teraot it.

Another distinction of an important character in connexion with currents is their
classification (according to their apparent origin) into drift and stream. Every
constant or very prevalent wind (such, for example, as the Trades) that sweeps the
ocean, drives before it the surface water in the form of a drif¥ current; impelled to
leeward, it moves on until it meets some obstruction, all the while tending to pro-
duce an accumulation of flowing water, which eventually gives rise to a stream
current. The drift current is generally shallow, and its velocity will depend greatly
on the force of the wind and its angle of incidence on the surface: the obstacle
opposing its onward progress may be land or a stream current already formed. A
stream current is the flowing off of the accumulated waters of a drift current in the
effort to restore the equilibrium of the general surface-level of the ocean, and it may
be of any bulk, depth, and velocity. A drift current when opposed by a stream
already formed will either fall into and augment the latter, if the angle which its
direction makes with that of the stream current be less than a right angle,—or, if it
be greater, the drift itself becomes a stream current, and in this case takes a parallel
but opposite course to that of the stream by which its progress has been interrupted.

130. Sketoh of the General Currents of the Ocean.—Before entering on
any details of the currents of the Indian Ocean, it will not be out of place to give a
brief sketch of the general circulation of the entire body of waters constituting the
three great oceaus : —

The Pacific Ocean, owing to its vast extent, allows a fuller sweep to the general
currents than either the Atlantic or Indian Ocean. The Antarctic Polar Cur-
rent, bent eastward by the prevailing winds of those regions, strikes the western
coast of America between Lat. 55° and 45° S. ; there it divides into two branches, of
which one runs southward, doubling Cape Horn, and carrying its waters to the
Atlantic ;—the second and principal branch passes along the coast of Chili and Pern,
cooling the climate of that region by the low temperature of the waters it bears,
which are from 18° to 22° Fahr. colder than the neighbouring sea off Lima; this
current, to which is given the name of “ Humboldt” (who was the first to prove its
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origin and abnormal temperature), suddenly quits the coast near Aguja Point, and
fiows westward to join the great Equatorial Current.

The Equatorial Current in the Pacific occupies a breadth of nearly 50°, and
extending on both sides of the Equator, stretches beyond the tropics N. and S.; it
follows its peaceful and majestic course unobstructed, with an average speed of from
30to 35 miles a day, to the chain of islands that fringe the continents of Asia and
Awtralia.  On the north it reaches Formosa, and, running upon the coast of China,
tarns off and passes to the N.E., along the shores of Japan, as the Black Stream—
the gulf-stream of the Pacific. On the S., it becomes disturbed by the Monsoons,
and Joses its way in the labyrinthine mazes of the Indian archipelago, thus pro-
ducing other and often stronger currents, which add to the dangers of the navigation
of those stormy seas.

In the northern part of the Pacitic the W. winds reigning there determine a drift
current, which advances to the American coast, and conducts the waters southward
along the shores of California, whence they doubtless re-enter the Equatorial Cur-
rent, to commence a new circuit.

The Arctic current scems in the Pacific to be almost nothing. The bank or neck,
which connects the neighbouring points of the continents of Asia and America under
the water of Behring’s strait, hinders the under currents which come from the pole
from entering, while the warmer waters of the Pacific pass on the surface unob-
structedly into the Frozen Ocean.

In the Indian Ocean, the Equatorial Current, like the Trade-wind, is broken. In
the region of the Monsoons, or the northern region, the currents alternate, and
Dollow the direction of the periodical winds, flowing with them six months in one
direction, and six months in another. But in the 8., where the Trade-wind retains
its empire, the normal current holds its way, narrows as it approaches Madagascar,
passes north of that island, and, stemmed by the coast of Africa, enters the channel
of Mozambique. Jammed into this narrow passage, it acquires the enormous speed
of three to five miles an hour, and, reinforced S. of Madagascar by the other branch,
it reaches in its rapid course the Cape of Good Hope and tho Agulhas bank, the
borders of which it follows at a distance from the coast. Here it spreads out and
divides ; one part encounters the current setting from the Southern Atlantic, and
vith it re-enters the Indian Ocean ; the other branch doubles the Cape, enters the
Atlantic, and, flowing at a short distance from the western coast of Africa, proceeds
to blend its waters with those of the Equatorial Current of that ocean.

The form of the Atlantic Ocean—the small breadth it presents in the region of
the Equator—and the deep windings of the Caribbean Sea and the Gulf of Mexico, in
which nearly all the tropical waters of this occan are accumulated, as in a receptacle
baving no outlet, give to its carrents an aspect peculiarly well marked. The Equa-
torial Current does not herc assume its customary proportions, while the return
current—the Gulf Stream—assumes a very striking character.

The Equatorial Current is joined, a8 we have said, by the current of the Cape of
Good Hope issuing from the Indian Ocean: starting from the coast of Southern
Affica, it s0on extends on both sides of the Equator, widens considerably, and flows

acroes the ocean at the rate of two or three miles an hour. Having reached the
coast of Amerios, it divides at Cape 8t. Roque. One branch flows southward along
the comt of Brazil, and, together with the waters of the southern basin, finally takes
the route to the eastward. The other and principal branch takes a W.N.W. direc-
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tion, sends its waters along the shores of Guayana, enters the Caribbean Sea, penc-
trates into the Gulf of Mexico, of which it makes the circuit, and passing before the
mouths of the Mississippi, arrives at the narrow passage between Florida and
the island of Cuba, whence it comes forth under another name: the accumulated and
moving waters of the Caribbean Sea and the Gulf of Mexico are thus the inexhaus-
tible source of that current of warm water, which, under the name of the Gulf
Stream, makes its way through the Bahamas, flows along the coast of Florida at a
rate varying from two to five miles an hour, according to the season, and keeps on
its way upon a line parallel to the shore at a short distance from its margin, until it
passes beyond Cape Hatteras. The Stream, hitherto narrow, deep, and rapid, meets
in this vicinity the cold waters from the N., and more to the N. it encounters the
obstruction of the great sand-banks off Newfoundland : repulsed by these, it makes
a sudden turn to the E., becomes much broader, spreads over the surface, and goes
on with slackened course to the Azores, from whence it bends towards the S., in

order to recommence from the coasts of Africa the vast cycle of its never-ending
rotation. The warm waters of the tropics conveyed by this current advance north-

ward even beyond the limits just indicated: driven by the S.W. winds prevailing

in the North Atlantic, they proceed to bathe the coasts of the N. of Europe, the

temperature of which they soften, and often deposit on the lonely shores of Scotland

and Norway the plants and seeds of tropical regions,—unanswerable witnesses of

their distant course. ’

On considering the narrow breadth of the Gulf Stream from its origin to Cape
Hatteras, one is led to ask how it can be sufficient to cover with warm water the
immense surface which it occupies from this point to the Azores. The beautiful
observations made under the able direction of Professor Bache give the answer; for
numerous thermometrical soundings prove that off that cape the depth of the cur-
rent is such, that at the depth of 3000 feet it presents nearly the same difference of
temperature, compared with tho surrounding sea, as it does at the surface. It is
evidently these deep waters which appear at the surface when it spreads out; for as
it loses in speed, the warm waters are free to ascend and to take the place assigned
to them by their less density. The current only changes jform, and, in advancing,
loses in depth what it gains in width.

The polar currents of the Atlantic are perceptible chiefly on the coasts of America.
Hudson's and Baffin's Bay and the Sea of Greenland pour their waters and their ice
along the castern coast of the American continent, and contribute to lower the tem-
perature of that region.

Such are the most important features presented by the circulation of the waters
of the ocean; and as a broad generalization of all atmospheric and oceanic move-
ments, it may be observed that the WINDs (or acrial currents), and the CURRENTS
of the OceaN, alike form part of a great system of circulation, the special charac-
teristics of which can be thus expressed :—

1. Between the Tropics, the winds and the oceanic currents have a prevailing
direction to the westward.

2. In Middle Latitudes, the prevailing currents of the air and the ocean alike
tend towards the eastward.

3. In High Latitudes, the general direction of the winds and of the oceanic
currents is from the Poles towards the Equator, i.e., from N. to S. in the
Northern Hemisphere, but from §. to N, in the Southern Hemisphere,
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Tee following brief summary of the currents of the occan—with their mean
direetion and velocity—will be useful for ready reference :—

North Atlantic Ocean.

PriNcipat CURRENTS, Mean Direction. Rate,
Equtorial carrent ., . . , . . . | w. +er 30 to 50m. per day.
Gaavana current . .. N.w. . 20to30 ,,
Curvent of the Canbbean Qea and Gulf of

Mexico . . e — 15 »
Gulf Stream . . ++« .+« . .N—NE—&LE.... 60,380,200 ,
Carrent of North Afnca e e e e S. 20 "
Guinea current (along coast) . . . . . ESE.&E. 20 »

SECONDARY CURBENTS.
Carvent of Bay of Biscay . . . . . . E. 6to10 ,,
Remvel'scarrent . . . . . . . . . N.w. 10to20 ,,
Portagal current . . . . . SS.E.&S.E. .. 18 "
Carrent at Strait of Glbraltar (entrance) E. 12 "
Drilt of the N.E. Trade-wind . . . . S.W. 10 ”
Arctic current (American coast) . . . . S.&SW. .. 24 "

South Atlaatic Ocean.

PrINCIPAL CURRENTS. Mean Direction, Rate.
Brazil current . . e e e . S. e 20 »
Southern connecting current .+« .. ESE&E. .. 15 »
Current on W, coast of Africa . . . . N. e 15 »

Antarctic drift current . . . . . . ENE&E, ... 10 to 25

”

SEcoNDARY CURRENTS.

Drift of the S.E. Trade-winds . . . . N.W. EW.NW. .., 10 ”
Corent between the Guinea and Equn-

torial carrents ., , . . e N.W, 12 "
GpeHoncarrent . . . . . . . . N.E. w.  18t030

Indian Ocean.

PrixcipaL CUBRENTS, Mean Direction. Rate.
Equtocial current . . . . ., L . w. . 12,16,&22
Noambique current . . . . . . . S.W. . 18t028

bas corrent . . . S.W. v  20te80
current S, of Agullms current . E. - 80 »
Couater current, of 8. Indian Ocean . . E. ve  very variable

SecoNpARY CUBRENTS.

SN. bran of Equatorial current . . s.w. - 30
Covat of . Avstralin . . . E. . 2told
Nnﬂlg\l and Arabian Sea, vmable

the Monsoons . . . . . — e -—

P
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North Paciic Ocean.

PriNcIPAL CURRENTS. Mean Direction. Rate.
Equatorialcurrent . . . . . . , . w. 30m. per day.
Kuro Siwa, or Black Stream . . . . N.E. 30to50 ,,
Californiancurrent . . . . . . . . S.E. 16 ”

SECONDARY CURRENTS.

Kamtschatkacurrent . . . ., . . . N.W. 8 »

Behring'scurrent . . . . . ., . . N. 14 »

Equatorial counter current . . . . . E. 18 "
South Pacific Ocean.

PriNcIPAL CURRENTS. Mean Direction. Rate.
Equatorial current . . . . . . . . W. e 24 »
Current on 8.W. coast of Australia . . S. e 12 »
Counter current of S. Pacifio . . . . E. 20 ”
Antarctiodrift . . . . . . . . . EN.E. ... very variable
Humboldt or Peru current . . . . . N. 16 »

SeEcONDARY CURRENTS.

Mentor’'scarrent . . . . . . . . N.E. 16 ”
Currentof Cape Horn . . . . . . . S.E. 18 »

SPEoIAL REMARKS ON THE CURRENTS OF THE INDIAN OCEAN.

131. Bquatorial Current.—The Equatorial Current in the Indian Ooean is only
found 8. of the Equator, its northern limit coinciding with the equatorial limit of the
8.E. Trade-wind—namely, the parallel of 10° 8. On the meridian of 100° E. its
southern limit reaches as far as Lat. 25° 8., but, as the current advances westward,
it inclines to the northward, decreasing in breadth until, on the meridian of Rod-
rigues, it does not extend beyond the parallel of 20° 8. Off this island it separates
into two branches—one flowing 8,W., and the other N.W. The 8.W. branch of the
Equatorial Current entirely surrounds Mauritius, and its northern edge, passing S.
of Réunion, reaches the S. coast of Madagascar ; here its breadth is 450 to 500 miles,
and its temperature 76° Fahr. From thence it flows 8.W., to form the Agulhas
current, which commences 8. of Natal : the S.W. current on this parallel is not more
than about 70 or 80 miles across, and its temperature has been found as high as
70° or 72°. Off Réunion the velocity of the current varies from 10 to 15 miles a
day: off the 8. point of Madagascar it has been found to run from 40 to 50 miles.

The western branch of the Equatorial Current runs W.N.W. and N.W., and
passing round the N. end of Madagascar, strikes the African coast near Cape Del-
gado (Lat. 10° 41’ 8.); here it divides into two branches—one, during the S.E.
Monsoon, flows northward past Zanzibar towards Cape Guardafui, but during the
N.W. Monsoon it is deflected to the eastward before reaching the Equator,—the
other branch enters the Mozambique Channel, where, as the well-known Mozam-
BIQUE CURRENT, it flows along the E. coast of Africa. The mean breadth of this
portion of the Equatorial Current is 360 miles, and off Cape Amber its mean rate is
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thoat 50 miles a day; but it has occasionally been found running from 60 to 70
niles—this strength of the current, however, never extends beyond 50 miles north-
ward of Cape Amber: its temperature is about 78° Fahr.

The velocity of the Equatorial Carrent in mid-ocean is very variable; sometimes
it attains a rate of 20 to 22 miles a day, but its mean is about 12 or 16 miles.

The temperature of this ourrent, from its origin on the eastern side of the ocean
wtil it reaches the meridian of Rodrigues, gradually increases—varying from 72°to
82° Fahr. over that extent.

The following ¢ bottle papers” indicate (approximately) the set of the northern
part of the Equatorial Current in the Indian Ocean:—

(1) A bottle thrown from the Futta Sultan, June 10th, 1853, in Lat, 6°10'S,,
Long. 90° 40’ E., was picked up at Brava, E. coast of Africs, in Lat.
1° 7' 8., Long. 44° 3’ E,, in 1866.

(2) A bottle thrown from the Panther, Feb. 3rd, 1857, in Lat. 11°19'S,,
Long. 84° 21’ E., was picked up between Brava and Juba Islands, E. coast
of Africa, in July, 1857.

132. Xozambique Current.—The Mozambique Current, as just observed, is
derived from the Equatorial Current, and follows the line of the African coast from
NN.W.to SS.E., until off Cape Padrone it unites with the S.W. branch of the
Equatorial Current : off Mozambique this current has been known to set S.E. by E.
4 knots an hour ; off Cape Corrientes it has been reported as setting from 70 to 90
ad even 120 miles a day; but these are probably extreme cases,—the mean velocity
from Cape Delgado to Cape Corrientes may be estimated at from 30 to 40 miles a
day; it has been found running 40 miles a day off Natal, at the distance of 20 miles
off shore. It is said that this current is stronger during the S.E. than the N.W.
Yonsoon—owing to the accumulation of water from the Equatorial Current which
is at that season forced by the wind towards the African shore; but this is uncer-
tain. The temperature of the Mozambique Current ranges from 70° to 76° Fahr.

133, CouNTER CTRRENTS AROUND MaDAGASCAR.—In that part of the ocean
tomprised between the Agulhas Current, the S.W. branch of the Equatorial Current,
ad the S.W. coast of Madagascar, the currents are often very variable, sometimes
wlting ES.E. and S.E. between Cape Corrientes and Madagascar, but generally
X. and N.E. near the eastern edge of the Agulhas Current, between it and the S.W.
branch of the Equatorial Current. These counter currents sometimes attain a
velocity of 15 to 20 miles a day.

1t has been observed that the 8.W. branch of the Equatorial Current flows round
Rodrignes and Mauritius, yet does not reach Réunion ; off this island it appears to
send offshoots setting N.W., N.N.W., and N.

In the area comprised between the E. coast of Madagascar and the bifareation of
the Equatorial Current, the set of the waters is not only variable in direction but in
streagth also—greatly depending on the prevalent wind of the season.

In the vicinity of the Comoro Islands the carrents are uncertain both in strength
4 direction : to the northward of them, however, a north-westerly current running

12 t0 18 miles a day may be expected, while to the southward of them an
easterly current is not unfrequent ; through the group the current is westerly; but

BTeat caution is required hereabouts, as the set may be 2 or 3 knots sither way.
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On the W. coast of Madagascar a weak northerly current generally prevails, as is
also the case in the middle of the Mozambique Channel southward of Lat. 18° 8.

134. Agulhas Current.—On a parallel between Port Natal and Cape Padrone
the union of the S.W. branch of the Equatorial Current and that through the
Mozambique Channel forms the well-known Agulhas Current, flowing at first near
the shore, and thence following the course of the edge of the Agulhas bank—but
passing over its southern extreme; near the weridian of 20° E, its velocity ix
greatly diminished, and it breaks into two branches—one running to the north-
westward into the Atlantic, and the other (obstructed by the Antarctic dvift) turns to
the eastward as the counter current of the Indian Ocean.

The breadth of the Agulhas Current is from 30 to 50 miles; but this as well as
its velocity greatly depends on the winds and seasons. Off Cape Recife its rate is
sometimes 100 miles & day, and frequently 70 or 80 imiles, but by the time it has
reached the meridian of 23° or 24° E. it has diminished to 50 or 60 miles a day.

A strong gale from the W. or S.W., lasting for some time, may check the velocity
of the Agulhas Current by diverting it earlier into the counter current of the Indian
Ocean, but it runs all the stronger afterwards; generally, however, it continues its
course in the teeth of the gale, producing thereby a dangerous wall-like sea.

The Agulhas Current, although perceptible on the bank, is comparatively feeble ;
and near the African coast—especially between Capes Hangklip and Agulhas—there
is an easterly set.

The temperature of the Agulhas Current is higher than that of the waters on
either side of it—N. or S.—so that it may easily be known whether a vessel is in it
or not.

WiLkEs* remarks that— Oun our track from the China seas towards the Cape of
Good Hope, we met with but little current until we approached the E. coast of
Africa. We had, during this part of our voyage, an opportunity of trying the deep-
sea temperature daily, which confirmed the impression that this portion of the ocean
is but little liable to submarine streams,

*“ On approaching the E. coast of Africa, we found ourselves at first influenced by
the Polar Stream, then, as we neared the coast, by the Equatorial Stream that sets
down the Mozambique Channel. This stream is usually confined to narrow limits,
but at some seasons becomes strong enough to throw its waters in a S.W. direction
beyond the Agulhas bank. There is little doubt that this Equatorial Stream is
superficial, overlying the Southern Polar Stream, a portion of which latter, touching
the Agulhas bank, is forced up by that obstruction to the surface. This is evident
by its reducing the temperature of the waters, on soundings at the Cape, to 62°,
This Polar Stream is divided by the Cape : the eastern part sets along the E. coast
of Africa as a submarine stream, and on reaching the island of Madagascar is found
to flow N., along its W. shores. The other and larger portion is deflected, and
flows to the northward, along the W. coast, and finally forms the Great Equatorial
Stream of the South Atlantic.”

The following abstract on the currents of the southern extremity of Africa is from

" » «Narrative of the United States’ Exploring Expedition, 1836-1842." By CHARLES
WiLKES, U.8.N., Commander of the Expedition, vol. v. p. 477.
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Carr. S1R J. C. Ross’ ““ Voyage of Discovery in the Southern and Antarctic Regions,
1839-1843":— :

1. With respect to the Polar Current :—March 8th, 1840, in Lat, 32° 21’ S,
Loug. 17° 6 E., 45 miles from Paternoster Point, sounded in 127 fathoms; expected
to find an elevation of temperature both of air and sea on approaching the African
coast, by reason of the radiation of heat from its shores; but by 1h. ».u. the tem-
perature of the sea had fallen from 70° to 56:5°—that of the air being 66°. The
cause of the depression of temperature became evident on sighting Cape Paternoster,
for a current increasing in strength and coldness, as we neared the land, was found
to exist. The following is a summary of the experiments on it :—Barely reaching
40 miles from shore, where the sea is more than 300 fathoms deep, this current
spreads over double that distance in shallower parts; 45 miles from land, and at a
depth of 120 fathoms, the temperature of the water was 40°, that of the surface 56°;
and 60 miles off land, at 200 fathoms, the temperaturc was 43-5°, the surface being
61°. Thus a northerly current of very limited extent, but of considerable force,
exists from the Cape of Good Hope along the W. coast of Africa, which in general’
terms may be represented by a volume of water 60 miles wide and 200 fathoms
deep, averaging a velocity of 24 miles a day, and of the mean temperature of the
ocean, running between the shores of Africa and the waters of the adjacent sea. The
mist which hangs over this stream of cold water is occasioned by the condensation
of the vapour of the superincumbent atmosphere, whose temperature is generally so
many degrees higher than that of the sea.

2. Next, with respect to the Agulhas and Counter Current of the Indian Ocean:—
April 11th, still on the Agulhas bank, the S. limit of which in Long. 21° 20’ E. is
between Lat. 36° 37’ and 36° 44/ 8., or about 130 miles from Cape Agulhas.

April 13th, 14th. Tt rained at times ‘sheets of water;’ violent squalls and
momentary calms ; rapid changes both in strength and direction of the wind ; carried
30 miles 8. of our supposed position, and next day 50 miles 8.W., by the current,
after which it changed to N.W., running at the rate of 68 miles per day, or nearly
3 miles per hour, in direct opposition to the wind.

April 16th, Lat. 41°8., Long. 26° E., another change in the current carried us
N. 75° E. 22 miles in 24 hours; we were now S. of that stream which, tuking the
direction of the Natal coast, is known to extend far out to sea, and got a counter
current setting to the eastward at the rate of 1 mile per hour.

135. Counter Current of the Southern Indian Ocean.—This current, so
important to vessels bound for Australia, is formed by a S. and 8.E. drift from the
Equatorial Current of the Indian Ocean uniting with a branch from the Agulhas
Current, which is suddenly deflected to the castward by the cold Antarctic Current
flowing towards the Equator, the tendency of which is that it gradually combines
northing with easting, so that off Cape Leeuwin it bifurcates; from this point one
branch sweeps northward along the W. coast of Australia, and finally rejoins the
Equatorial Current near the Tropic of Capricorn,—while the other branch, setting
along the S. coast of the same continent—as the AusTeALIAN CURRENT—eventually
pasees into the Pacific.

The velocity of this counter current is very variuble—depending greatly on the
winds ; on the meridian of 30° E. it sonetimes runs from 30 to 40 miles a day, and

.
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its breadth is often from 200 to 250 miles between the parallels of 38° and 42° S.
As it advances eastward it probably spreads out, and thereby diminishes its rate,
but it has been found to run with considerable strength between the island of
St. Paul and Cape Leeuwin during the Austral summer. The north-easterly current
on the S.W. coast of Australia sometimes runs from 20 to 30 miles a day.

The temperature of this current is as variable as its velocity.

The following “bottle papers” indicate (approximately) the general set of the
current in Great Southern Ocean, between Cape Horn and Australia :—

(1) A bottle thrown from H.M. Antarctic exploring ship Erebus (CAPT. JAMES
Ross), April 4th, 1842, in Lat. 53° 39’ S., Long. 60° 47’ W., was picked
up at Cape Liptrap, S. coast of Australia, Lat. 38°56' 8., Long. 145°57' E.,
in September, 1845.

(2) A bottle thrown from the Ambarawa, August 20th, 1845, in Lat. 38° 31'S,,
Long. 27° 36' E., was picked up 10 miles W. of Cape Bridgewater, 8. coast
of Australia, Lat. 38° 24' S., Long. 141° 12’ E., May, 1851.

(3) A bottle thrown from the Ocean Chief, Jan. 1st, 1857, in Lat. 42°40'S.,
Long. 42° 32’ W., was picked up at sea by the Gideon Howland, in
Lat. 39° 50’ 8., Long. 36° 35’ E., Dec. 16th, 1857.

MauRY,* speaking of the S. and S.E. drift current of the Indian Ocean, says
that ¢ it seems to be an overflow of the great intertropical cauldron of India; seeking
to escape thence, it works its way polarward more as a drift than as a current. It
is to the Mozambique Current what the northern flow of warm waters in the Atlantic
is to the Gulf Stream. This Indian overflow is very large, and finds its way S., mid-
way between Africa and Australia, and appears to lose itself in passing round a sort
of SARGAS80 Sea, thinly strewed with patches of weed. We need not be surprised
at such a vast flow of warm water as the currents in the S.W. area of the Indian
Ocean indicate, when we recollect that this ocean is land-locked on the N., and that
the temperature of its waters is frequently as high as 80° Fahr.” He has also
marked on his “ Chart of Sea Drift” an area extending from Lat. 40° to 50° S., and
between Long. 15° and 107° E., indicating the flow of this warm water from
the middle of the Indian Ocean. But whether the weed is derived exclusively from
that ocean, or whether (as appears most probable) it may not be the result of the
two currents—one from the Indian and the other from the Antarctic Ocean—bearing
their united drift eastward, is not well-established; certain it is, however, that sea-
weed is found thereabouts in large quantities. The same authority says that on
the polar side of 35° S. 146 log-books make mention of it between the meridians
of 40° and 120° E.; but it most abounds along Zkis line between the meridians of
45° and 65° E., and between the parallels of 42° and 48° S.

Abstracts of the log-books of the following vessels show where this seaweed has
been passed by our own Australian traders :—

1853— Lord Auckland—Cupt. Thompson.

Jan. 2nd—Lat. 44° 4'S8. Long. 45° 52' K.
s 3rd .. 44 B3 ... 49 4 }w.m discoloured—seaweed.
, 4th ... 45 0 ... 52 4

* See * The Physical Geography of the Sea, and its Metcorology:"

«
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1853—Fly Away—Capt. M. Sewall.

kweed and
Oct. 22nd—Lat. 43° 46' 8. Long. 56° 7' E. { Saw patches of rockweed an

kelp.
tities of rockweed and
» 2th .. 42 45 ... 79 56 S“"k‘i;’;f‘ o8 0% rockw
» 27th ... 42 21 ... 82 40 Saw patches of rockweed.

1853—Malay—Capt. S. Hutchinson.

and s a divi
Dec. 24th—Lat. 48° 59’ S. Long. 62° 0 E{ Passed kelp, and raw a diving

water-fowl.
1854—Parana—Capt. F. Langston.
Jan. 8th—Lat. 44° 36'S. Long. 43° 30’ E.

» Oth .. 44 58 ...... . 48 36
» 10th ... 45 9 ....... 62 63
Between Jan. 7th and 15th, seaweed, birds, and whales reported.
1854— Kent—Captain Coleman.
Sept. 27th—Lat. 43° 33’ 8. Long. 46° 14 E.
» 28th ... 43 26 ......... 51 5 }Saw seaweed.
w Bth .. 43 57 ... . 56 11

1854—Gertrude—Capt. W. Phinney.
Oct. 2nd—Lat. 47° 2'S. Long. 70° 3'E. Water discoloured.

1855—Kent—Capt. Coleman.
July 4th—Lat. 43° 46’ 8. Long. 48° 26’ E. ' ..
» BOth ... 43 16 ......... 53 53 }Wum- green—seaweed.
» 6th ., 43 27 ... 59 37

18556—Lady Hodgkinson—Capt. Wilson.
Sept. 220d—Lat. 42° 53’ 8. Long. 52° 34’ E.
» 23rd ... 43 6 ... 54 27 Birds numerous
» 26th .. 45 10 ......... 70 87 Much seaweed about.
» 27th ... 46 29 ...... 76 15 Much seaweed.

1856—Sir Ralph Abercrombie—Capt. Boyd.
Aug. 17th—Lat. 44° 21’ S. Long. 45° 31’
» 18th ... 43 46 ......... 51 12
» 19th ... 43 34 ... 56 66

E. l Pengtiins—sea
§ greenish.
1856—Maid of Judak—Capt. Marchant.
Aug. 30th—Lat. 43° 18'S. Long. 78° (' B: Seaweed.

1857— Noyfolk—Captain Coleman.
May 9th—Lat. 44° 11' 8. Long. 44° 13’ E.
» 10th .. 44 0 ... 49 4 }Sesweed.-
» lth .., 44 4 ..... 54 16
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1859— Essex—Capt. J. S. Atwood.
Jan. 13th—Lat. 43° &' S. Long. 81° 27’ E.

w 16th .. 43 25 ... 87 49
w 17th .. 43 36 ... 91 lo [ Seaweed.

» 18th .. 43 21 ... e 94 35

1860— Noifolk—Capt. J. S. Atwood.

May 2nd—Lat. 42° 55 S. Long. 52° 57 E. )
w 3d .. 42 56 ... 5o 44§ Seaweed.

1861— Nosfole—Capt. J. S. Atwood.
Dec. 20th—Lat. 45° 48’ S. Long. 57° 40 E.
» 2lst ... 43 25 ... 89 44

» 22nd ... 45 35 ... 65 42
» Wl . B 11 ... 71 24 Seaweed.
» 24th ... 45 7 ... 78 27
» 26th ... 43 9 ... 84 27
w 26th ... 15 19 ... 9 3
)
1863—Essex—Capt. J. 5. Atwood.
Oct. 23rd—Lat. 43° 59’ 8. Long. 44° 58’ E.{ .
w280 4350 . 19 50 |y eaweed

The frequent occurrence of seaweed and birds hereabouts has often led seamen to think
there are more islands ecattered on this route than are already laid down on the chart,
but this is not probable. Capr.J.FAwCETT,0f the Harriet Humble, says:—10th Nov-
1853, being in Lat. 43° 44' 8., Long. 40° 47' E,, the sea became very dark, being green
and deeply discoloured, as if we were on soundings; and the following day a piece
of tangle was picked up, which, from the freshness of its stem, appeared to have
been recently broken off. This discoloration of water continued until we had reached
the meridian of 53° 30’ E., and it then rather suddenly resumed its natural colour.
The temperature of the water when discovered was 44° in 45° E., and in 53° E. 46°5°,
air being between 47° and 49°, and the wind from W. to N.N.E.; in 54°E. Long.
the temperature of the water suddenly rose to 55°; and this circumstance, coupled
with the appearance of soundings and floating tangle, induced me to believe in the
existence of u very considerable bank hereabouts. Had we been becalmed, I should
certainly have tried for bottom; on a former voyage I noticed a similar discolora-
tion of water hereabouts, but then, as now, had plenty of wind propelling us along,
thus preventing me trying a cast for soundings, and a person is loth to heave-to in
a fair wind, merely to satisfy his curiosity as to bottom or no bottom ; though bottomn
I have no doubt could be obtained, and that at no very great depth.

“ We sailed on nearly an E. course at least 550 miles from the time discoloured
water was first discovered, and its temperature fell, until it vegained its natural deep
blue again and a higher temperature.”

We could produce additional testimony, all tending to the same effect—viz., that
over & linear distance of 30 to 50 degrees of Long. seaweed and birds ave frequently
scen, that the water has a discoloured appearance as if in soundings, and that fogs

——.— -
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are very prevalent : we have also three records of earthquake shocks. Captains not
unfrequently enter in their logs, when noticing the discoloured water, that they
should like to try a cast for soundings,  but the wind being fair, they are unwilling
to heareto.” If an opportunity offers for taking a cast of the lead, they would do
well to try.

‘We would also call attention to Capr. S1r J. C. Ross’s experience in this part of
the ocean when on his Antarctic cruise :—

Nearing the 40th parallel, and to the eastward of the meridian of Cape Agulhas, he
was carried 30 miles to the sonthward of his supposed position, and on the next day
30 miles to the S.W.,—he next encountered a N.W. current. May 3rd, in Lat.
47° 17'8., Long. 58° 30’ E., he passed seaweed, and was accompanied on his course
by an albatross, a large dark petrel, speckled cape-pigeon, stormy petrel, &e. Visiting
Kerguelen Island, he spent 68 days in Christmas Harbour, on 45 of which it blew
a gale, and there were only three days on which neither snow nor rain fell (June,
July): thence proceeding to the eastward, towards Tasmania (July 21-24), he found
“seaweed in abundance, current strong, a general tendency of the surface waters
to the eastward, occasioned probably by the westerly winds, which, at this season
at lcast, prevail almost as steadily as do the Trade-winds in equatorial regions :
several kinds of petrel, the only birds seen: the temperature of the sea rose sud-
denly from 37° te 46° Fahr., extending over a space of 86 miles; it had previously
been at 35°.”

136. Australian Current.—This current flows to the eastward along the S.
coast of Australia, being strongest between Point d’Entrecasteaux and King George
Sound, where its velocity is sometimes from 24 to 36 miles a day : in the bight it is
comparatively weak, but generally strong at some distance from the land. Towards
Bass Straits the easterly set is from 26 to 24 miles a day, and then it turns to the
southward along the W. coast of Tasmania: finally passing the 8. point of that
island, and running E. and N.E,, it loses itself in the Pacific. In Bass Strait the
carrent is greatly complicated by the tides. The breadth of this current is generally
less in summer than in winter, especially after strong southerly gales have sent up
large masses of ice and icebergs to the parallel of 45° 8. : again, after strong westerly
winds have blown continuously for weeks in succession, its velocity is considerably
augmented.

137. In the northern part of the Indian Ocean the currents and surface-drifts
are complicated by the Monsoons, and vary with the seasons; as a consequence they
are very irregular, and often change in a very capricious manner.

138. Currents in the Arabian Sea.—As already observed (p. 210), the
northern part of the Equatorial Current of the Indian Ocean from the meridian of
Rodriguez turns to the N.W.-ward, and, as two of the * bottle papers” (p. 211)
show, this northerly direction continues for at least a part of the year—probably
during the period of the S.W. Monsoon. But between the parallels of 5° N. and
3°8., and between the meridians of 50° and 80° E., it may be said that good obser-
vations on the direction of the currents in this area at the different seasons of the
yeur are so few that nothing is known for certainty of their general set; they pro-
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bably depend on the Monsoon and its strength. Be this as it may, however, there
is always, on the northern edge of the Equatorial Current, an easterly set varying
from 18 to 30 miles a day.

During the S.W. Monsoon the current N. of the Equator sets N.N.E. along the
African coast, at the rate of 40 to 60 miles a day, spreading out to the eastward as
it advances, and consequently losing in velocity; it passes through the channel
between Cape Guardafui and Socotra at the rate of 30 to 50 miles a day, and con=
tinuing its N.E.-ly course reaches the Arabian coast near Kosair, and so flows onward
to the head of the bay at the rate of 20 to 30 miles a day. In the middle of the
bay the current is more or less easterly, inclining to S.E. as it approaches the western
coast of Hindostan, and its velocity varies from 12 to 30 miles a day.

The island of Socotra (and perhaps a plateau surrounding it) offers an obstruction

to the direct progress of the N.E.-ly current, and the consequence is that to the
southward of this island, to the distance of 150 miles, there is a great whirl of the
stream ; it strikes off eastward on the parallel of R4s Hafiin, but near the meridian
of 56° E. it turns to southward as far as Lat. 5° N., when it curves to the westward
and finally completes the whirl by flowing N. On the northern edge of this large eddy
the velocity is often 4 or 5 miles an hour, but rarely more than 1 or 1} miles on its
southern edge. On the northern side of Socotra it is supposed that a similar whirl
on a smaller scale exists; but this is uncertain. HorsBURGH says that the currents
run with the prevalent winds to the N.E., and that when these abate in strength, an
equally rapid current sets in the opposite direction,—such may be the case near the
land.
During the N.E. Monsoon, especially when it is strongest, the current sets with
the wind to the southward and eastward, from Rés Jezfrat to the Straits of Bab-el-
Mandeb, but soon changes its course to E. and N.E. when southerly winds are
prevalent. .

On the E. coast of Arabia, during this period, the currents are very irregular and
variable, changing from one direction to another without any apparent cause. From
Ras Jezirat to Rés-al-Hed a N.E.-ly current sets at the rate of 18 to 24 miles a day,
and is only checked when the Monsoon is very strong from the northward. During
January and February a weak current, variable in direction, is felt along the coast ;
and late in February a strong northerly set, 20 to 35 miles a day, has been found
running between Ris Madraka and Rés-al-’Awini. In March the N.E. current is
comparatively weak, but in April it is again strong along the whole coast.

CoMMANDER J. P. SAUNDERS, who was surveying here in the brig Palinurus,
says that, “as early as the 9th Febrnary the winds set in from the southward, and
with the southerly winds an easterly current from Ras Seger to Ras Risiit.

“ As we approached Ras Seger the currents became stronger, running constantly
from half a knot to 2 knots per hour to the eastward, with light $.8.W. winds last-
ing for a few hours during the day, and then succeeded by calms which lasted the
remainder of the 24 hours. The currents are not so strong, and the winds are more
favourable to the W.8.W. of Ras Fartdk.”

139. Currents of the Gulf of Aden.—As is the case in the vicinity of Socotrs,
80 the current in the Gulf is in a continual state of whirl or eddy during the S.W.
Monsoon. On the Arabian side it runs to the eastward as far as Rés Rehmat,
whence it strikes off in a 8.E.-ly direction towards Cape Guardafui, then turning west-
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ward along the African coast as far as the meridian. of 47° E., it curves to the
N.W..ward. On the same meridian the current from the STBAITS OF BaB-EL-
MaNDEB, which has heretofore been running to the eastward, also curves up N. and
N.W.—s0 completing and augmenting the eddy. The velocity of this current varies
throughout the Gulf from 12 to 24 miles a day.

During the N.E. Monsoon the currents have been found so irregular that they
baffle all accurate description ; they appear, however, to be greatly under the control
of the wind which, when it blows strong, drives the water before it; but the whirl
is always more or less present in the centre of the Gulf.

On the Arabian shore the set is generally southward and westward unless checked
by a southerly wind, when it changes its direction to E. and N.E. On the African
(or Somali) coast it frequently runs to the eastward, but may set in the opposite
direction without any apparent cause.

140. Currents of the Red Sea.—The currents of the Red Sea are almost
entirely regulated by the winds. When a southerly wind prevails, the current flows
to the Northward; and with a northerly wind, it sets to the Southward,—its strength
also depending on that of the wind ; during the change of the Monsoons there is
scarcely any current. :

Off Jiddah, in different seasons, the current attains a velocity of 1 or 1} miles an
hour. North of Jiddah it varies greatly throughout the whole year; but a strong
wind may give it a velocity of 20 or even 40 miles per day.

From May to October, in the northern part of the Red Sea, the level of the water
is nearly 2 feet lower than during the other months of the year—the effect of strong
northerly winds prevalent during that season over the whole area of the sea; the
result is a continual current flowing through the Strait of Bab-el-Mandeb into the
Gulf of Aden, which is so rapid that even with a stiff breeze from S.W., a vessel is
sometimes unable to make head against it.

From October to May, when southerly winds prevail in the lower part of the Red
Sea, the current changes and sets rapidly to the northward; the mass of water
having no outlet, now accumulates in the northern part of this sea, and attains a
greater elevation than during the northerly Monsoon.

The temperature of the water of the Red Sea has been found at 86° Fahr. in the
strait of Bab-el-Mandeb; 85° off Mocha; 84° to 82° south of Jiddah; 77° in the
North part of the Red Sea; and 71° at its extremity.

CapTaINS MoREsBY and ErwoN, in the ‘“Red Sea Pilot,” observe that the
currents seem to be entirely governed by the winds; during the prevalence of
southerly breezes, they run to the N., and with northerly winds to the southward.
It is also probable that they increase according to the strength of either, as there was
little or none at all during the prevalence of light variable airs previous to the
setting in of the 8. winds.

1829. In November, the current during a strong S. wind set to the N.W., about
1 mile per hour off Jiddah harbour.

1830. In December, lat. 21° N., on the Arabian side, it set to the . 1} mile
per hour.

1831. In November, off the Outer Reefs on the Arabian side, it set along them
N.N.W. 1 mile per hour.

1832." In February there appeared to be no current in the neighbourhood of Jibbel
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Teer during light winds. In August of the same year, the current in the S. part of
the sea set to the S. 1 mile per hour.

1832. In the beginning of October there naemedtobe no current; and afterwards,
on the N. part of the Farsan banks, it was setting to the N. about } of a mile per
hour amongst the banks and islands on the Outer reefs. With the exception of
those already mentioned there was an imperceptible and irregular flow of tide and
current through the several deep-water channels, but intermixed so much with
eddies from the numerous islands and shallows, that it was quite impossible to
ascertain it with any correctness,

CapTaIN MoREsBY further remarks that * the currents in the Red Sea, from
Jiddah to Ras. Mohammed, are various all the year; no particular direction can be
assigned to them. It may be generally remarked, they set with the prevailing winds,
which, when strong, cause a current of sometimes 20 and 40 miles a day. If the wind
continues long in the same quarter, they sometimes set against it, which can be seen
by the short, deep swell, in a N.W. wind, against which the best sailing vessels
make nothing for the first and second days, when all at once they unexpectedly get
to windward. Southerly winds, which sometimes prevail from October to May,
generally bring a current from 20 to 30 miles a day with them. After a north-wester
has been blowing, and light winds prevail, a current generally sets to the northward,
more especially on the Arabian coast; on which account the Arabian side, with the
northerly winds, is the best to work on, and not the Egyptian coast, which the old

navigators preferred on account of its being more clear of shoals. On the Arabian
coast a vessel will be able to take advantage of the winds, if she i near the reefs and
coast, which winds almost always bear several points more from the land as the
night advances, and particularly in the early part of the morning, and are well open
to seaward during the day. This is not the case on the Egyptian coast, when
northerly, N.E., and easterly winds prevail ; at times, from November to March,
they cause a strong current o the westward, and as the wind becomes light, it sets

back again to the eastward.”

141, The following additional remarks on the CuBRENTS IN THE RED Sk, in
the Gurr or ADEN, and on the AraBIAN CoasT, are by CapraiN S. B.
Haixgs, LN., who was engaged for a considerable time surveying those parts :*

“ 1t is an established fact that the water is raised to a higher level in the northern
parts of the Red Sea during December, January, Febroary, and March, from the
force of the strong southerly winds that then blow up that sea; and that in July,
Angust, and September, it is several feet lower from the force of the strong N.N.W.
winds blowing down towards the Straits. This fact is proved by the ¢ Durable’
shoal, which, though situated in the middle of the sea, is at one time sufficiently dry
to have a tent pitched upon it, and at another season is covered with water.
The same difference of elevation may be also observed on the coral reefs near
Jiddah.

“ On the Arabian coast, from Ras Isolette to the Straits of Bab-el-Mandeb, in shore,
during the strength of the N.E. Monsoon, the current runs with the wind. In
March and April (and sometimes as early as February) this current changes, and it
flows towards Isolette during the S.W. Monsoon. In April, I have measured the

¢ “ Jour. Roy, Geographical Socicty,” 1843, p. 150.
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carrent with the patent log, and the vessel at anchor, and found it setting up the
ecoast at the rate of 2 miles per hour, and much fuster off the Palinurus shoal. In
May, June, and July, I have also measured the current at different stations on the
Arabian side between Aden and the Straits, when at anchor, in from 6 to 10 fathoms,
and found it 2 and 2} miles E.N.E,, varying in rapidity with the strength of the
wind. During the N.E. Monsoon it sets with equal velocity into the Red Sea.
This would materially tend to prove the effect of pressure; but strange as it appears,
though the wind is the same on the S6mAl{* coast, or the 8. side of the Gulf of
Aden, during the N.E. Monsoon, the currents are sometimes running in a precisely
contrary direction without any apparent cause. This led me, at one time, to imagine
that the narrow entrance to the large body of water within the Red Sea (which iy,
moreover, reduced by the islands called the Brothers) forms a kind of barrier or
point of deflection ; that the current from the Mozambique channel rushiug past
Ras "Aseir at 3 or 4 miles per hour, bifurcates at that point, one branch going
northwards, while the other, diminished in rapidity by the absence of the strong
southerly wind, sweeps along westward as far as the Straits, when being influenced
by the current out of the Red Sea, it turns up eastwards, gradually recovering its
former velocity, as it again comes under the influence of the Monsoon. While the
two coasts forming the Gulf of "Aden have their own currents, the central part of the
sea has others running in every direction, except during strong breezes, when pres-
sure undoubtedly influences the whole. Thus, for instance, a vessel in July, crossing
over from Burnt Island with a strong westerly breeze, will find the current change
from W. to N.W,, N, N.E, E.N.E,, increasing in strength as she approaches the
Arabian coast, and will probably be prevented from fetching it within twenty miles
of 'Aden under a press of canvas. During the N.E. Monsoon, of course, a contrary
rule prevails ; and a vessel leaving Berberah for ’Aden will work up some 16 or 20
miles E. of Siydrah before she ventures to stretch across to the Arabian coast.

‘A vessel running up her northing on the east side of the African coast during the
8.W. Monsoon, and wishing to stand for Aden or the Red Sea, should be very careful
for the last two or three degrees, s N.N.E. and N.E. currents will be met with. I
have found a current of three or four miles an hour, which, as you round the Cape,
sweeps more eastward towards Socotra; in a sailing vessel, therefore, the Cape should
be rounded close, otherwise she may lose her passage, as I have known to be done by
a fast-sailing vessel.

“ Northwards of Tahl Far'tin and the Brothers, from June to September, I have
always experienced a strong N. or N.E. current, which renders it difficult to fetch
the anchorages on the north side of Socotra. In July, when in the latitude of
the north side of Socotra, and only 14 degrees west of Rés "Aseir, I have had light
airs and calms, with a current 68 miles due S., while in previous years, and in
almost the same position, I have found a N. current, which gradually drew eastward

as the vessel stood to the S.E.

“On the north side of Socotrain March and April, I invariably found a strong W,

* This current on the S6maili coast in the N.E. Monsoon is very uncertain. The nafives say,
that when the current on the Arablan coast is running one way, that on the Bomalf coast is
Renerally opposite. In the N.E. Monsoon vessels have met strong northerly currents when to
the northward, or rather when Rés Aselr was open, which, as soon as the cape was shut in,
changed to the westward. Again, currents frequently set to the eastward, between Zella and
Betberad, during the N.E. Monsoon,
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current, so much so that I have known a fast 10-gun brig take twenty days to malce
Tamaridah from Kolonsfr, and she then succeeded only by standing over to the
Arabian coast, and working up along it eastwards before she stood across; and I was
obliged to anchor my vessel at the first place where I could obtain anchorage ground,
and proceed in one of my boats to Tamaridah, throughout March, owing to the light
airs and strong currents.

“The true cause, therefore, of these currents appears to me to be principally the
pressure ocoasioned by the prevailing monsoons, increasing and decreasing in the
same ratio as the winds, and influenced in some degree by the moon’s age, and
consequent change of the tides, which are by no means regular.”

1&2. Currents of the Persian Gulf.—From May to September a current flows
into the Persian Gulf, and from September to May it sets outwards. In March and
April, during the little skemal, when a northerly set prevails, a vessel working to
windward may make good 20 or 25 miles in twenty-four hours.

From September to April the current sets southward in the space between the
Persian coast off Ras Task and the opposite coast of Arabia; and it is very seldom
at this period that the current is found setting towards the Persian Gulf.

From March to September, though northerly winds prevail in the gulf, the current
in the strait of Oman sets against the wind with so much strength that a vessel
might make 20 miles a day to windward.

In October, on the coast of Persia, with the N.E. Monsoon, the current flows
Southward till March; in April it changes with the S.W. Monsoon, and then flows
Northward. When the 8.W. Monsoon is at its height the current sets rapidly to
the Eastward along the Persian coast.

Capr. C. G. CoNsTABLE and Lirur. A. W. Strrre, LN, in the Persian Gulf
Pilot, observe that—

“ The greater part of the currents supposed to exist in the gulf are probably tides;
a vessel crossing the gulf in six or eighteen hours would, of course, attribute the
error in her position to a current. Currents, which are always very weak, are pro-
bably confined to the northern end of the gulf, where the tides are less strong than
near the entrance, and during a north-wester or south-easter, are replaced by a
slight current setting with the wind; after the strength of the north-wester is over,
a slight counter-current may be experienced.

“ McCrLUER states, and others have repeated after him, that on the fourth day of
a shemil a current will be found setting 1 knot per hour against the wind, so that a
vessel will be able to make good way to windward; but this statement requires
further corroboration, at any rate asserting it as an invariable occurrence.

*On the Béitneh coast, particularly near Muskat, where the tide stream is imper-
ceptible, there is, during the summer months (when the S.W. Monsoon prevails
outside), & set towards the N.W. not exceeding 1 knot per hour. Ships coming out
of the gull should not then attempt to work down close to this coast. Duaring the
winter months, when north-westers prevail in the gulf, there is an almost continual
set from § to 1 knot per hour, or even more, to the south-eastward, so that a ship
would find it very difficult to beat up to Muskat near the coast.”#

® These remarks on the currents are written with & full knowledge of the Wind and Current
Charts published in 1856 by the E.I.C., from which they differ widely.
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163, Currents on the West Coast of Hindostan.—From November to
March—¢Ae period of the N.E. Monsoon—the currents along the northern portion
of this coast are generally weak and variable, but from Calicut to Cape Comorin they
set to the S.E.-ward with a velocity of 20 to 30 miles a day.

In March and April, when strong N.W. winds are prevalent, a S.E.-ly current
runs along the entire coast. A northerly current is not unfrequent between Cape
Comorin and Anjenga during January.

During the S.W. Monsoon a southerly current is generally experienced, varying
from 5 to 10 miles a day on the northern part of the coast, and increasing to 20 or
30 miles a day along the southern part from Cochin to Cape Comorin ; off Bombay this
southerly current is rarely found, and to the northward of this port, when the wind is
strong from the southward, a northerly current may be expected. The set of the
stream from the overflow of the large rivers is first from the coast, and then to the
sonthward.

The INDUs discharges an immense volume of water into the Arabian Sea during
the flood season—between July and September; the current, which is at first south,
diverges to the 8.8.W. and S.S.E,, and attains a breadth of 250 miles, but it is not
whally lost in the general oceanic set until its seaward course has reached 300 miles,

344. Near the Laoccadives, during the 8.W. Monsoon, 8.-ly and 8.W.-ly cur-
rents are found, particularly in March. Among the islands the direction of the
current is 8.8.W.; in the channel separating them from the Malabar coast the set is
about 8.8.E.

In the NINE DEGREE CHANNEL the current generally runs 8.W., and rarely to
the northward. In February, March, and April, its direction may be S.8.E.

The velocity of the current during this season between, the Laccadives and the
ocoast varies from 20 to 26 miles a day; amongst the islands it is from 18 to 24
miles a day.

From 40 to 60 leagues westward of these islands, W. and W.S.W. currents are
prevalent, flowing at the rate of 8 to 12 miles a day. However, between the islands,
a northerly current is occasionally found flowing at the rate of 8 or 10 miles a day.

148. About the ataldeeves the current more generally sets to the eastward than
in any other direction, but modified by local causes.

When the S.W. Monsoon blows in its strength—during June, July, and August—
the current sets easterly in the vicinity of the North Atoll; while at the same time,
but generally in July and August, the set is W.N.W. near the southern part of the
group—in the Equatorial Channel and about the South Atoll.

To the eastward of the Notth Atoll, generally in March and April, it runs W.;
and on the contrary, near the South Atoll, between the Equator and the parallel of
4° or 5° S. Lat., it sets E.N.E.; this current has often a velocity of 50 to 65 miles
a day, bat sometimes it is weak and variable. In May it runs strong to the east-
ward near the Equator, sometimes setting at the rate of 50 to 70 miles a day near
the South Atoll, between the parallels of 2°N. and 2° 8.

In the Equatorial Channel and iu the latitude of the South Atoll, from October to
January, the current flows to the eastward; while between the parallels of 3°and
6° N., and between the Maldeeves and Ceylon, it sets westward with great strength.

'
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Among the islands N. of the Equator the current runs S.W., and among those
situated S. of the Equator it runs 8. and 8.8.E. at this season of the year.

During the N.E. Monsoon, but especially in November and December, on the
meridian of Point de Galle, the current sets at the rate of 30 to 35 miles a day,
decreasing in strength on its Equatorial edge.

146. Currents in the Guif of Manaar.—Throughout the Gulf of Manaar and
off Colombo the currents are uncertain during the N.E. Monsoon ; sometimes,
however, they have been found setting to the S.W. at a rate of 18 or 20 miles a day.
During the S.W. Monsoon a current runs into the gulf at the rate of 8 miles a day,
and setting northward, follows the directiou of the coasts into Palk Bay. Generally
there is the greatest variation in the strength and direction of the currents during
the change of the Monsoons.

147. Currents round Ceylon.—On the E. coast of Ceylon, during the N.E.
Monsoon, but especially in October and November, a strong current seta to the
southward along the coast; rounding the 8. coast it takes a westerly direction as
far as Point de Galle, and sometimes as far as Colombo. Its velocity has been esti-
mated to average 40 to 48 miles a day; and on rare occasions it has been found to
amount to 94 miles.

On the W. coast of Ceylon during the same season the currents are very variable.

Sometimes a fresh N.N.E. wind blowing for several days will produce a moderately
strong current setting northward along the coast; this is probably a continuation of
that which on the E. coast takes a southerly direction, aud on the S. coast of the
island flows to the westward.
v During the S.W. Monsoon the current flows to the eastward on the S. coast of
Ceylon, and northward on its eastern coast: its velocity is never so great as during
the N.E. Monsoon—at least near the coast of the island—and it is less in proportion
as it approaches the shore; off the N.E. part of the island it has been estimated to run
from 10 to 20 miles a day. From May to September no current is found on the
E. const of the island; while out at sea the set may be strong to N.N.E. and
N.N.W. When the westerly winds are in full force, there is little or no current
within 15 or 18 miles of the land.

Capr. W. J. S. PULLEN, when surveying the dangers on the S.E. coast of Ceylon
(in May, June, and July, 1860), found “ the currents in the vicinity of the GREAT
and L1rTLE Bassas REEFs alike remarkable for their rapidity and eccentricity. In
the line of and between the two reefs, that is, about 6 miles off shore, during the
S.W. Monsoon, the current sets along the coast to the N.E. at the rate of 1 to 2 miles
per hour, only diverging from this, its apparently natural course, when within the
influence of the broken ground of the reefs. The rate appears to be influenced by
the strength of the wind, and is, consequently, most irregular.

“Towards the close of July, when running a meridian distance to the Great Bassas
from Galle, notwithstanding that he had allowed fully 10 miles easterly current, he
found that he had drifted outside the line of the Bassas Reefs; and at daylights
instead of having them in sight, was at least 10 miles to the S.E. of them—no
bottom with 100 fathoms of line; set by a current 26} miles in 14 hours, of

185 the hour, on about a S. by E. course. Nor was this the strongest current
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aperienced, nor in the only place. About half-way between the two reefs a current
of 2} knots, on an E. by N. course, was found.

“Midway between the line of the reefs and the shore the direction of the cur-
rent assumes a more northerly trend, and the rate is reduced, until it at length
becomes absorbed in an in-shore eddy, which was almost invariably found setting
slong the coast to the S.W. at the rate of half a mile per hour.

* Between Point de Galle and the Bassas the current sets along the line of coast,
the rates varying at different times, without any apparent cause, from 1 to 2 miles
per hour, but said at times to attain the rate of even 4 knots. To the northward of
the Little Bassas, close in on the eastern shore, s decided southerly set was expe-
rienced at the rate of nearly a mile an hour, which increased to a velocity of 2 knots
near Trincomalie.”

From September to March the southerly current is generally strong off Trin-
comalie, but especially so during October and November, when it sometimes runs
from 50 to 70 miles a day.

148. Currents in the Bay of Bengal.—According to D’APREs DE MANNE-
VILLETTE, the currents depend entirely on the Monsoons ; during the N.E. Monsoon
flowing S. and 8.W., but to the N. during the S.W. Monsoon.

In April the general movement of the waters is to the N.and N.E., the current
attaining its greatest strength (varying from 10 to 20 miles a day) in April and
May.

In the middle of the gulf, during March and April, the current is weak and
variable ; between the Coromandel coast and the Nicobars, as well as at the entrance
of the Strait of Malacea, it frequently sets S.W. ; in the northern part of the bay it
often flows southerly in March, and northerly in April.

During the S.W. Monsoon, in the eastern part of the bay and near the Strait of
Malaccea, the carrent often has a southerly set, like that near the Malabar coast.

At the distance of 40 or 50 leagues from the coasts, in the middle of the Bay of
Bengal, the 8. W .-erly current begins regularly about the middle of October or begin-
ning of November—the time when the N.E. Monsoon is well established : before
this the current is variable, setting 8.5.W.and even N.W., or to some point between
these two directions.

In January the S.W.-erly current loses its strength; and in February ceases in
the middle of the bay, and perhaps on the coasts also, where, however, if there be
any set, it runs towards the N. and N.W.

149. West Coast of the Bay of Bengal.—The current generally sets to the
northward about the end of March, its velocity increasing in April and May,
during which southerly winds prevail with great regularity. After May it generally
slackens or ceases, and during the snbsequent months generally runs southerly,
though not always. At the beginning and during the strength of the N.E. Monsoon
the current has been known to run 2} and 3 knots an hour to the southward along
the Coromandel coast, abating, however, in January. The northerly current along
the coast of Coromandel and all the eastern coast of Hindostan from Ceylon to
Balasore, varies in direction between N. and N.E.—sometimes even E.N.E. In
August, the current from the swollen waters of the Ganges is strong and extends far
to seaward, contributing to modify the northerly set, and partially arresting it.

Q
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During September to November a current setting W.N.W. or W.S.W. frequently
prevails on the coast of Bengal. In March, the current along the entire coast most.
frequently flows to the sonthward—rarely to the northward. In the middle of the
bay, during March and April, the current is very weak and variable,

180, Currents on the BHast Coast of the Hay of Bengal.—On the eastern
side of the Bay of Bengal, aud near the Strait of Malacca during the 8. W. Monsoon,
the current sometimes sets to the southward.

During the N.E. Monsoon, near the Nicobar Islands, and also between them and
the island of Junkseylon, a strong N.W. current is found, which sometimes, however,
sets N. Between Cape Negrais and Chittagong, the current is seldom strong at any
season, but from the middle of December to May a southerly current is occasionally
experienced there, and from June to September a northerly set.

Throughout the bay, in the month of December, there are no currents but those

produced by the tides.

151, Currents in Malacca Strait.—The general current in Malacca Strait is
to the northward all the year round, especially in the middle of the channel. Durizg
the N.E. Monsoon, while it is running northward from Arroa island to Junkseylon
and Pulokondo, it occasionally sets to the southward, along the Malay coast, where it
is always more or less complicated by the tidal stream.

During the S. W. Monsoon the set of the current along the coast of Pedir, and
thence out of the Strait, is to the westward ; whilst at the same time, on the opposite
side, between Pulokondo and Junkseylon, it runs to the northward.

152. Currents on the West Coast of Sumatra.—On the west coast of
Sumatra the current is seldom strong, generally not more than 12 to 18 miles
a day.

The Monsoons are so variable on this coast that they seldom influence the current
to any great extent, still the general prevalence of westerly winds is such as to drive
a considerable body of water towards the west coast of Sumatra, whence it sets to the
8.E. along the coast ; it very rarely runs N. In June and July, between Analaboe
and Acheen Head, a N.W. current, running 20 or 30 miles a day, has been ex-
perienced.

After the month of August, near Acheen, and thence along the S.W. coast of
Sumatra, as well as on the south coast of Java, the current sets strongly to the
eastward. A portion of the westerly current from Malacca Strait very frequently
turns the N.W. point of Sumatra, and sets southward along the coast.

153. In Sunda Strait, from January to April, the current sets to the eastward,
and during the rest of the year it has a westerly direction. The velocity of these
currents is sometimes as much as 3 and 3} knots an hour.

a8a. Throughout the Bay of Bengal the currents are rarely, if ever, as strong
as in the Arabian Sea; and they are always influenced by tidal currents near the
coast. Owing to the difference in the set of the currents in the Northern Indian
Ocean during the two Monsoons, two Charts of that part have been compiled, illus-
trating the general set during the prevalence of each periodical wind.
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Most of the foregoing observations on the Bay of Bengal are from D'ArrEs
pE MANNEVILLETTE, who has been, more or less, followed by all subsequent
writers. It remains to draw the attention of the navigator to a paper® on the
CurrENTs OF THE BAY orF BENGAL pURING THE S.W. MonsooN, by J. A.
HeaTHCOTE, Es8q., I.N.:—

“CrYLON.—From the S.W. corner of the peninsula of India, the current of the
8.W. Monsoon runs in a direction varying from S.E. to 8.S.E., according to the
distance from the land, and at the rate of 4 to 14 mile per hour, until about the
latitude of Point de Galle, it is diverted into a more easterly course. On the line
between Cape Comorin and Point de Galle, there is a strong set into the Gulf of
Manaar, which begins from 30 to 35 miles outside this line, and may prove a source
of danger. Vessels from Bombay to the eastward should therefore be careful to
keep within the limits of the favourable S.E.-ly current. South of Ceylon, within
30 miles of the coast, the current runs strongly to the eastward from 2 to 2 miles
an hour; but farther south, that is, between the parallels of 4° and 5°, its direction
is more southerly, or about E.S.E. On the east coast of Ceylon a strong current
exists to S.S.E. and 8., taking more or less the direction of the land, and
running at the rate of § to 14 mile an hour, or as much as 40 miles a day.

“ The inaccuracy of a deduction of HorsBURGH is here apparent. He states the
current at this season to be here running in an entirely opposite direction, that is, to
the northward ; for he argues that, as it runs to the southward in the N.E. Monsoon,
it may most probably run in a contrary direction in the opposite Monsoon. Such, how-
ever, is not the case. The southerly current is well established ;} not only are numerous
instances of its effects on record, but the result of my own investigations has also been
ocoufirmed by the observations of officers very recently employed on the survey of the
east coast of Ceylon. This current is felt not farther than from 40 to 50 miles off
shore, and from its eastern limits a N.E.-ly set begins. I think it very possible that
fatare observations may prove that this current is a return of that which flows with
great velocity round the 8.E. corner of Ceylon to the N.E.-ward, a portion of which
may be found to bend to the northward; for, under circumstances somewhat
analogous, a retarn current of this description ¢s found off Cape Guardafui in Africa.
At the Bassas rocks it is met by that already described as setting eastward off the
8. coast of the island ; and they both together then take a N.E.-erly, and afterwards
an E.N.E.-erly direction across the bay; except that in the vicinity of/the parallel of
5° N. the set is less northerly, while 8. of that parallel it becomes E.S.E.-erly.

“ CoROMANDEL.—On the coast of Coromandel a northerly set prevails within 80
miles of the shore, as far N. as the parallel of 15°; outside these limits it turns to
the north-eastward. North of the parallel of 15° it takes the direction of the land
as far as Gordeware Point, and thence trends in an easterly and afterwards a nortk-
easterly direction across the bay. From False Point nearly to Vizagapatam we have
a strong S.E. current of 3 to 14 mile per hour, within 30 miles of the coast; but,
farther to the eastward, it gradually succumbs to the influence of the wind, and joins

the general set, first in a north-easterly and then in an easterly direction across the
bay.

* “ Jour. Roy. Geographical Society, 1862,” p. 234.
t Logs of the London, July, 1830, of the Warren Hastings, and of the Kellie Castle, May unq
June, 1833, and of H.M.8, Camlrian, July, 1850, &o. &c, '
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“ ARACAN.—On approaching the coast of Aracan the current becomes more
northerly, and finally is governed by the form of that land, and runs strongly to the
N.N.W-ward. It thus becomes a very dangerous current for vessels making Akyab
during the S.W. Monsoon. In such cases it is frequently necessary to heave-to off
the port during the night; and if the existence of this current be not known, and
proper precaution be not taken to keep to the southward, the vessel may be drifted
into dangerous proximity to the reefs to the eastward of the harbour. In some of
the works on this subject, all mention of this current is omitted, in others it is re-
presented as running in a contrary direction; it is therefore the more necessary to
call attention to it, as either the want of information on the one hand, or the exist-
ence of erroneous information on the other, may lead to injury to the greatly
increasing trade of Akyab.

“ CIRCULATION OF CCRRENTS AND T1DAL WavEs.—This northerly current along
the coast of Aracan may probably have a very intimate connection with the southerly
current on the coast of Ganjam. They may both belong to the same system of cir-
culation, the Aracan current finding its way to the westward along the sea-face of
the Sunderbunds, and becoming the southerly current at False Point, and being again
thrown on the coast of Aracan, as before described. But, if this be the case, any
positive trace of the westerly movement is not to be discerned, or at least is most
difficult to recognise in the peculiar rotatory tides which are found to seaward of the
Sunderbunds. These tides set, at different periods of each tide, towards every point
of the compass. The flood begins at W., at the first quarter it flows W.N.W,, at
half-flood it.is about N., the last quarter being to EXN.E. The ebb begins at E.,
half-ebb runs about S., and the last quarter ebb W.S.W., thus forming a complete
rotation. But although these rotatory tides go far to hide the current itself, its
effects while working its way to the westward are observable in the configuration of
the sand-banks off the mouths of the Ganges. The current would here exert its
greatest force, and these sands are curved to the westward in a remarkable manner,
their very form proving that they are under an influence stronger than that which
bends the banks off the mouth of the Hoogly into their S.S.E.-erly position; the
latter being due to the S.W. Monsoon itself, while the former is the effect of the current
of the same Monsoon concentrated, as it were in a funnel, by the shores of Aracan.
That the position of the banks off the mouths of the Ganges is nof caused by the
N.E. Monsoon, admits of but little doubt; for this portion of the sea is peculiarly
sheitered from the N.E. winds, and they cannot be supposed to exert a force sufficient
to affect the position of these sand-banks, as, were it so, the effects of this force would
be apparent in a much greater degree to the westward; and the sands at the entrance
to the Hoogly would lie in a south-westerly direction instead of their present south-
easterly one.

- “TaEe S.E. CURRENT.—A strong current to the south-eastward at the rate of 2
to 11 mile per hour begins about Lat. 18° and Long. 90°, flows down towards
Preparis Island, and then turns more easterly into the Gulf of Martaban. There is,
no doubt, an accumulation of waters in the N.E. portion of the bay caused by the
steady blowing of the S.W. Monsoon across the whole breadth of the sea; and this
current seems to be the result of these waters attempting to find an exit. It may be
of important advantage to ships from Calcutta bound to ports to the eastward, for it
will materially help them in getting to the southward against the wind. From its
castern edge the currents turn off to the N.E.-ward, until near the coast of Pegu
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they become governed by the form of the land, and take a course to the NN.W.,
Jjoining those on the coast of Aracan already described.

“ ANDAMAN IspaNDs.—The Andaman Islands play an important part in the system
of currents of the S.W. Monsoon. They present an obstruction to the general set of
the waters in the middle of the sea ; and the same phenomena are observable in their
vicinity as are to be seen wherever fluids in motion meet with an impediment under
similar conditions. The currents rushing to the eastward round the N. and S. extremes
of the islands meet at ashort distance beyond them, become confused and irregular,
and throwup high ripplings; while immediately under the shelter of the islands an eddy
is found, running to the northward from } to 1 mile per hour. That portion of the sea to
the westward of the Andaman Islands is wisely avoided during the S.W. Monsoon, the
reefs lying to windward of the islands presenting dangers to which every prudent
mariner would gladly give a wide berth ; and I have therefore been unable to find ex-
amples of actual experience of the currents to the west of the Andamans. But itis more
than probable that the north-easterly set extends close up to the islands; the waters
becoming, in a certain measure, heaped up on their west side, and making their way
through them and round them wherever they find an opening. Evidence of this
action is particularly observable at the eastern mouth of the narrow strait which
separates the South and Middle Andaman. This strait was closely examined on the
occasion of the expedition—of which Dr. MouaT was the head—appointed, towards
the close of the Indian mutinies, to select a site for a penal settlement in these
islands. I may remark, en passant, that the manuscript of the original survey of
the Great Andaman by L1euT. BLAIR, executed at different periods between 1788
and 1796, and drawn on a large scale, was in the hands of the expedition, and was
found to be beautifully accurate in all its details. It was our sure guide in the
intricacies of chunnels of which no other knowledge but that afforded by this chart
was to be obtained; and in those few places where it is deficient in the representa-
tion of details, we found that they had not been passed over until it had been ascer-
tained that they could be of no practical utility. The geographical position of these
islands has also been determined so far satisfactorily, that though it may not be
incapable of a still nearer approach to exact truth, yet it has, I believe, attained
already to a higher degree of accuracy than can be claimed for the positions at
present assigned to many places of far higher commercial importance.

* Mi1DpDLE STBAIT, GREAT ANDAMAN.—The strait between the Middle and South
Andaman is one of peculiar formation ; it is for the most part a narrow deep crevice,
between the mountains by which it is bounded on both sides, and which are in no
part distant from it much more than 800 yards, while at places the rocks completely
overhang it. The channel is thus narrowed at one or two points to about 80 yards,
its general breadth being from 400 to 500 yards. Its depth varies, but it is mostly
deepest where it is narrowest, 25 fathoms being found where the rocks abat imme-
diately upon the channel, and 6 fathoms where they are more distant; a depth of

from 12 to 14 fathoms is, however, very generally found thronghout the narrow
part of the strait—its western portion, where it runs north and south, being both
broader and shallower. Its western entrance from the sea has now a depth of from
4 to 6 fathoms, it having been filled up to some extent during the last seventy years,
while the interior of the strait has suffered scarcely any perceptible change. We
found no variation in the depth nor in the contour of the shore; even small islets of
less than 50 yards in length appearing in precisely the snme state as to size, eleva-
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tion, and position, as represented by the first surveyor. But while the depths before

mentioned are found in the strait itself, its eastern mouth is almost closed by a
bank of sand and mud, which has but from 6 to 10 feet water on it; and this, X
believe, may be looked upon as the effect of the current of the S.W. Monsoon, which
being driven, as before described, upon the west coast of the island, finds its way
through this narrow strait, and deposits at its exit the sediment which it had taken
up or set in motion on its passage. The area of drainage of this strait, though
small, is sufficient to throw into it a considerable quantity of silt and sand ; and the
very form of this bank indicates that it has come out from the strait, and not that it
has been thrown info the strait by any effort of the winds and currents of the N.E.
Monsoon ; and, moreover, were this latter the case, some corresponding effects would
surely be observable at some of the other openings on the same side of the island,
such as Port Cornwallis, the entrances north and south of Sound Island, and Port
Blair, at all which places instead of shoals we find deep water. The strait between
North and Middle Andaman is completely closed ; it is now no longer a strait, if
it ever was one; and this is not at all certain, for Brair had not the opportunity
of surveying it. He probably found it impossible to enter even in a boat, as
we did.

“In the open sea between the Mergui Archipelago and the Andamans, the influ-
ence of the prevailing wind again shows itself in a north-easterly set of } to 14
mile per hour.

“A 8.E.ly and S.8.E.-ly current sets with considerable force down through the
Mergui Archipelago and past the Seyer Islands; and from lat. 10° N. and long. 95°
E., a strong current in the same direction sets, at the rate of  to 1} mile per
hour, into the entrance of the Malacca Strait. This current may probably be found
some degrees farther to the eastward; but I have been unmable to gather any facts
in support of such a theory, though I know of nothing in opposition to it.

“The Ten-Degree Channel, between the Little Andaman and Car-Nicobar island, is
so seldom made use of as a passage for ships during the S.W. Monsoon, that I
have not been able to gather a sufficient number of facts to establish the existing
ourrent.

“ SuMaTBA.—On the north coast of Sumatra the current of the S.W. Monsoon
follows the form of the land to the westward; but this portion of the sea is
sheltered from the influence of the wind. A slight return current to the eastward
may be experienced in about lat. 63° N.

“ Betwoen Acheen Head and the Great Nicobar an extraordinary current is found
running to the south-westward in the teeth of the Monsoon at the rate of § to 1} mile
per hour; it extends to the parallel of 5° N., and nearly to long. 92° E., when it
turns to the 8. and S.E. Where this current meets the ordinary N.E.-ly set, strong
ripplings are observed. It may be taken advantage of by ships bound westward
from the Straits of Malacca, and though it is at present but little known, ite
oxistence is well substantiated by the experiences of the Herefordshire in August,
1825; the Orwell in July, 1832 ; the Marquis Huntley in August, 1831 ; H.MS.
The Royalist in June, 1845 ; the Cambrian in July and August, 1844; the Serpent
in 1845, and again 1851 ; and others.”
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18S. Currents in the Indian Archipelago—8. of the Bguator.—Among
the Islands of the Indian Archipelago, the waters of the ocean being subdi-
vided into a number of comparatively limited areas, there is no space for the
dwelopment, of the Equatorial Current; hence whatever currents prevail are under
the control of the prevalent wind of the season, being westerly with northing during
the E. and S.E. Monsoon—easterly with southing during the W. and N.W. Monsoon
~modified at all times by the tidal streams.

As before observed (p. 226), the current is easterly in the Strait of Sunda
from January to April, and westerly during the remainder of the year—setting
sometimes at the rate of 60 or 80 miles a day.

In the Fava Sea, both the easterly and westerly current is influenced by the set
of those in the straits of Sunda, Banka, and Gaspar. JANSEN, speaking of the cur-
rents in this region, says :—* It is sufficiently important to fix the attention, seeing
that these circumstances have great influence upon the winds in the many straits of
the Archipelago, in which strong currents run most of the time. Especially in the
straits to the east of Java these currents are very strong. I have been unable to
stem the current with eight-mile speed. However, they do not always flow equally
strong, nor always in the same direction. They are probably the strongest when
the tidal carrent and the Equatorial Current meet together. It is said that the
currents in the straits during the E. Monsoon run eighteen hours to the N. and six
hours to the 8., and the reverse during the W. Monsoon. The passing of the meri-
dian by the moon appears to be the fixed point of time for the turning of the
currents. It is probable that the heated water of the Archipelago is discharged to
the N. during the E. Monsoon, and to the S. during the W. Monsoon.”

In the daspar, Carimata, and other straits in this part of the Archipelago, the
currents set southerly with the N.E. Monsoon, and northerly with the S.W. Mon-
soon, bat their direction greatly depends on the lay of the land and on the tidal
stream ; in fact, the latter are very strong throughout the whole Archipelago and in
the China Sea, where the in-draughts between the islands produce strong eddies,
and overfalls—resulting from the meeting of the streams over an uneven bottom—
are very common. It should also be remembered that the time of high water at
F. and C, varies in the two Monsoons, not being a constant as in other parts of the
ocean.

In the Strait of Macassar the current is more frequently southerly than northerly
throughout the year; it is always strong during the N.E. Monsoon, but especially
% in December, January, and February; during the 8.W. Monsoon if there is any
current it as often sets gently to the S. as to the N.

Into the Mea of Celebes and the Sulu Sea there is generally a weak W. or S.W.
current from the Pacific in both Monsoons, subject, however, at times, to a strong
easterly st along the north shore of Celebes and the south shore of Mindanao.
Hereabouts the currents are always remarkable for their variability—for from this
Part of the sea originates the Easterly Counter Current of the Pacific Ocean.

The currents are very rapid at all times in the narrow channels separating the

chain of islands extending from Java to Timor.

the Arafara Sca the set is still with the prevalent Monsoon, and its velocity
depends on the force of the wind—scldom, however, exceeding 20 or 30 miles a day.
0 the Banda Sea and Moluoca Channels the strength of the current is
grester daring the N.W. Monsoon than when the S.E. Monsoon is prevalent; but
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as the direction of the wind is less regular here than in the neighbouring seas, o is
the direction of the current. .

On the M. W. Coast of Australia a north-easterly current prevails, derived from
the northerly current which, from Cape Leeuwin, sets along the west coast of the
continent to join the Equatorial Current of the Indian Ocean. It is met with all
the year round, but its velocity is very uncertain—probably never more than
12 to 18 miles a day, except in the Westerly Monsoon, when a strong easterly cur-
rent sets through that part of the ocean southward of Java and the Sunda islands,
and with this unites, to pass into the Arafura Sea. It may be also a prolongation
of this north-easterly current which, on the north side of the Serwatty islands, sets
to the eastward during the S.E. Monsoon, where, in the Arafura Sea, the current is
westerly.

186. The Currents of the China Sea.—The currents of the China Sea are
uncertain, depending for direction and velocity on the general prevalence and strength
of the Monsoons—varying as these vary.

1. During the N.E. Monsoon :—

In the south-western part of the China Sea, along the east ‘ude of
Malacca and the south coast of Cochin China, the current generally sets to
the southward about the middle of October, and continues in that direction till the
month of April. In March it sets constantly southward between the Anamba
Islands and Singapore, with the light easterly winds and calms prevalent during that
month.

On the east coast of Cochin China, and near the island of Hainan, the cur-
rent, variable between S, and S.W., commences about the middle of September ; it is
strongest near the coast from 15° to 11° N. Lat., and becomes weaker in proportion
as it flows to the southward.

During the strength of the N.E. Monsoon, from the parallel of 14° N. to Cape
Padaran, the current near the coast frequently runs at the rate of 40, 50, and even
60 miles a day. This velocity, however, is not persistent, and it is certainly weaker
near Cape Padaran, as well as across the entrance of the Gulf of Siam, where its
direction is S.W.

Near the south coast of China, at this season, the current generally takes a
W.S.W. direction, nearly parallel with the coast, and it is especially rapid after
strong winds or a typhoon. At about 25 leagues from the land it is never so strong
as in shore and between the islands; it is also stronger in shoal water than where
the soundings are 30 or 40 fathoms.

In the Formosa Channel—between the island and the main—the current sets
south. When the wind is strong, it takes u S.W. or southerly direction in the strait
between the south end of Formosa and the north side of Luzon; here, however,
when the wind is variable, the set is often northerly.

On the west coast of Tuwon the current is very variable —sometimes
southerly and sometimes northerly, as is the case on the coast of Palawan, where
it depends entirely on the wind, and only becomes strong in proportion as it is driven
by the gale.

2. During the S.W. Monsoon :—

Tn the miadle of the China Sea a northerly set begins in May, or sometimes
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at the end of April. When the S.W. Monsoon is strong, the current sometimes
maintains a northerly and N.E. set until September; but when the Monsoon is light
or moderate, the current is variable: thus there is no constancy during this season,
and after the first burst is over, if there is any set it is as likely to be to the S. as
to the N.E.

Off the coast of Coohin Ohina, north of Cape Padaran, the current is always
weak during the S.W. Monsoon; and between this cape and the Gulf of Tonquin it
sometimes sets to the northward and sometimes to the southward.

With a N.W. gale prevailing in the Gulf of Tonquin, as well as to seaward, the
current near the Paracels (and in that part of the sea over which these winds
extend) generally sets S.W. or S., producing a high sea, for the direction of the
currents in that case is oblique to that of the wind.

On the south coast of China, the current, during strong S.W. winds, sets to
the eastward with the trend of the coast. The freshes generally produce a westerly
current, and its rate between Macao and the island of St. John is from 1 to 2 miles
an hour—its direction varying between W.S.W. and W.N.W.; this is but a tem-
porary set, not lasting throughout the Monsoon.

Off the coasts of Luzon and Palawan the current sets to the northward
during the whole of the S.W. Monsoon; but close in shore it is weak and scarcely
felt.

Strong westerly winds near the Bashee Zsles produce an easterly current; the

set is more frequently, however, to the northward, varying at times from N.N.W. to
N.E., and strong.

157. The late Commander W.T. BT, R.N., referring to the vicinity of Palawan,
where he had been employed surveying, says :—

“In the Palawan Passage, or Balabac Strait, the currents are influenced by
the prevailing winds, the set being found to be in the direction in which it is blowing,
with a velocity proportionate to the wind's force. = Westerly winds are remarked as
forcing through the strait a sfrong current to the eastward.

“In the Worth Balabao Strait, the current also depends greatly on the pre-
vailing winds. It has been observed in both straits, that in the months of November
and December, after a succession of westerly winds, the current sets constantly to the
eastward, slackening only on the ebb tide; while in July, after a continuance of un-
usually fine weather, with light E. and 8.E. winds, it sets with the same velocity,
—viz., from £ to 2} knots in the opposite direction. The mean velocity observed for
thirteen consecutive hours was 1} mile.

“ In Oologan Bay, no perceptible current has been observed, except after heavy
rains, or when westerly winds bhave prevailed, when there is a slight out-draught.

“ On Bast Coast of Palawan, the currents appear to depend chiefly on the pre-
vailing wind. In the Pasco Channel,in the month of June, the current was observed
running at the rate of 8§ knots an hour to the northward.”

188. Guif of Siam.—In both Monsoons, the China Sea carrent barely enters the
Gulf of Siam, but rather sets across its entrance between Pulo Obi and the Redang
islands. At the head of the gulf, during the N.E. Monsoon, a strong westerly
carrent is frequently found, against which it is necessary to gunrd when making the
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Bangkok River, to avoid being set to leeward. From Cape Chong P'ra to Cui (or
Sano-roi-yot) Point a northerly current may be expected during the S.W. Monsoon.
Generally, near the land, the set is with the prevalent Monsoon, and strong in pro-
portion to the force of the wind ; but in the middle of the gulf the current is weak
and variable.

Along the Bast Coast of China the current is northerly during the S.W. Mon-
soon, and southerly during the N.E. Monsoon ; varying in velocity from 1 to 3 or 4
knots an hour, according to the strength and duration of the wind, and frequently
throwing ships out of their reckoning.

Off the Pescadores, a northerly set of four knots an hour has been experienced
during the Southerly Monsoon, with the flood to the northward, slacking, however,
with the ebb, but not ceasing entirely: the “China Pilot” says that navigators
* may safely allow that the effect of the current and tidal stream together, will set a
ship, according to the prevailing Monsoon, seventeen miles in one tide.”

To the eastward of Formosa, about Hotel-tobago, the currents are also changeable
with the Monsoons.

189. Currents of the Western Pacifio.—The Great Bquatorial Current
of the Pacrric flows steadily from the American Continent towards the Islands of
the Indian Archipelago, at the average rate of from 30 to 24 miles a day; slightly
stronger, however, in its northern than in its southern area, and on the western side
of this ocesn presenting many anomalies.

The Bquatorial Counter Current in the Pacific sets to the eastward, between
the parallel of 6° north and the Equator, separating the Great Equatorial Current
into two distinct bodies of water; it is probably due, in the first instance, to the
drift of the Monsoon, and then augmented by a set from the North and South
Equatorial Currents, as they are turned aside by the opposing shores of New Guinea
and the Filippines; it sometimes attains a velocity of 48 to 60 miles a day, at other
times it does not exceed 12 or 18 miles, perhaps less. This easterly current in the
Pacific, near the Equator, has been recognised by all navigators, and is well known
to all whalers, but the limits of its extension are by no means certain; CarTaIN
WiLkes attributes its origin to the set from the Indian Ocean along the north-west
coast of Australia, but this is more than doubtful.

The South Equatorial Current flows to the westward, between the Equator and
Lat. 26° 8.; but uear the meridian of 176° W. it probably begins to feel the effect
of the obstructious to its westerly progress, and a branch, under the name of the
Mossel Current, takes a N.N.W. direction, passing between the New Hebrides and
Solomon's Group, and thence by the south coast of New Guinea towards Torres’
Straits, Its average velocity is 8 or 10 miles a day. Within the Barrier reefs it is
not so much the current as the tidal streams which require attention.

About the meridian of 170° E. another branch declines to the southward, and on

* the parallel of Sandy Cape is well marked as the Current of the Zast Coast of
Australia. Its course ia successively W.S.W., S.W,, and S.S.W., and finally be-
comes south, running along the eastern coast of Tasmania. Its velocity is very irregu-
lar, varying from 24 to 60 miles a day, and is persistent in its xoutherly course all
the year round off the Australian coast, often strongest during S.E.-ly gales, when it
takes a westerly direction towards the land ; close in shore and in the bights there
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b generally an eddy current setting to the northward at the rate of 10 or 20
miles a day.

The 3orth Bquatorial Current, in the vicinity of the Caroline Archipelago, is
partially under the influence of the Monsoons which prevail there; from May till
October, the westerly set is greatly diminished, and during the strength of the S.W.
Mousoon the current occasionally flows very sluwly (six miles a day) to the E.N.E.
md N.E.; from October to May, the general westerly set of the equatorial current is
pevalent, but it inclines to W.S.W. and even S.W., and probably at this season s
portion of it may be deflected into the easterly counter current. To the northwarc
ad westward of the Ladrones, the Equatorial stream pursues its course steadily
owards W.N.W., becoming more and more northerly as it approaches the opposing
shores of Luzon and Formosa ; decreasing in breadth, but at the same time acquiring
increased velocity ; eventually it curves to the N. and N.E., and passes the Loo-Chox
group and the Japan Islands as the Japan Current, or Xuro Siwo—a con:
siderable body of warm water resembling in many respects the Gulf Stream of the
Atlantic.

160. The following remarks on the Japan current are from the observations o

Lrzur. 811as BexT, U.S.N., made during the period of the American expedition t
Japan in 1852-54:—

“The existence of a N.E. current on the coast of Japan was noticed by Coox
KzuzENsTERN, and other explorers, and has, of course, not escaped the attention o
more recent intelligent navigators; but I believe no systematic series of observation:
upon it have hitherto been made.

“The Japanese are well aware of its existence, and have given it the name o
‘Kuro-Siwo,’ or Black Stream, which is undoubtedly derived from the deep blu
colour of its water when compared with that of the adjacent ocean.

“The fountain from which this stream springs is the great equatorial current of th
Pacific, which, in magnitude, is in proportion to the vast extent of that ocean whei
compared with the Atlantic.

“ Extending from the Tropic of Cancer, on the north, to Capricorn, in all probe
bility, on the south ; it has a width of near three thousand miles, and with a velocit;
of from 20 to 60 miles per day, it sweeps to the westward in uninterrupted grandeu
wound three-eighths of the circumference of the globe, until diverted by the con
tinent of Asia, and split into innumerable streams by the Polynesian Islands; i
spreads the genial influence of its warmth over regions of the earth, some of which-

now teeming in prolific abundance—would otherwise be but barren wastes.

“Oue of the most remarkable of these offshoots is this urc-8iwo, or Fapa
Sweam, which, separated from the parent current by the Bashee islands, and sout
end of Formosa, in latitude 22° N., longitude 122° E., is deflected to the northwar
tlong the coast of Formosa, where its strength and character are as decidedly marke
% those of the Gulf stream on the coast of Floridai This northwardly course cor
timues to the parallel of 26° N., when it bears off to the northward and eastwart

wahing the whole S.E. coast of Japan, as.far as the Straits of Tsugar, and increasin
inﬂzeugth as it advances, until reaching the chain of islands to the southward ¢
the Gulf of Yedo, about the meridian of 140° E., where its maximum velocity, ¢
shown by our observations on one gcoasion, was 72, 74, and 80 miles respectivel

Perday, Its average strength from the south end of Formosa to the Straite «
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Tsugar is found to be from 35 to 40 miles per twenty-four hours, at all seasons that
we traversed it.

“Near its origin, the Kuro-Siwo, like the Gulf stream, is contracted, and is usually
confined between Formosa and the Majico-sima group, with a width of one hundred
miles. But to the northward of this group it rapidly expands on its southern limits,
and reaches the Loo Choo and Bonin Islands, giving it a width to the northward of
the latter of about five hundred miles.

“To the eastward of the meridinn of 143° E., in latitude 40° N., the stream takes
a more easterly direction, allowing a cold current to intervene between it and the
southern coast of Yesso, where the thermal change in the water on leaving the
stream is from 16° to 20°. But from the harassing prevalence of fogs during the
limited stay of the squadron in that vicinity, the reports and tables do not furnish
sufficient data to prove conclusively the predominant direction of the cold current
through the Straits of Tsugar, particularly as the tide ebbs and flows through them
with great rapidity. Yet from what we have, I am inclined to believe that it is a
current from the Arctic ocean, running counter to the Kuro-Siwo, and which
passes to the westward through the Straits of Teugar, down through the Japan
Sea, between Corea and the Japanese islands, and forms the hyperborean current
on the east coast of China, which is known to flow to the southward, through
the Formosa Channel into the China Sea. For to the westward of a line, connecting
the north end of Formosa and the south-western extremity of Japan, there is no flow
of tropical waters to the northward; but, on the contrary, a cold counter current
filling the space between the Kuro-Siwo and the coast of China. As far as this cold
water extends off the coast, the soundings are regular, and increase gradually in
depth ; but simultaneous with the increase of temperature in the water, the plummet
falls into a trough similar to the bed of the Gulf stream, as ascertained by the United
States’ Coast Survey.

“ The surface of this counter current is, no doubt, influenced in some measure by
the 8.W. Monsoon, and during the season of that wind a portion of it is forced out
between Formosa and Japan, to mingle its waters with the Kuro*Siwo; but so well
is its existence known to vessels trading on the coast of China, that they very rarely,
if ever, attempt to deat to the northward through the Formosa channel, but almost
invariably make the passage to the eastward of Formosa during the prevalence of
adverse winds, though those winds may be stronger there than in the Formosa channel.

*Of the power of these two currents I can speak from experience, in addition to
the facts disclosed by the observations now under consideration ; for in the winter of
1848, when attached to the U.S. ship Preble, commander JaMES GLYNN, and bound
from Hong Kong to Japan, we struggled for three days, after leaving the port,
against this south-west current, setting down through the Formosa channel, without
making a single mile on our course to the eastward, and were compelled to resort to
the expedient of working along in-shore, and anchoring whenever the tide was com-
bined with the current against us. A number of days were thus toilsomely spent
before reaching Breaker Point, on the coast of China. We then stretched across the
channel, in the middle of which we felt the full strength of the south-west or counter
current. But on doubling the south end of Formosa, we immediately fell into the
Kuro-Siwo, and were borne by it ninety-two miles, dead to windward, in less than
three days, whilst lying-to, under storm-sails, in a stiff gale from the northward and
easl’-\vll'd. '
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“There is an increased temperature of both the air and the water the moment this
stream is entered, but a predominant thermal change in the water, which almost in-
viriably continues superior in temperature to that of the air until leaving the stream
again.  On the north-western edge of the stream the transitions are sudden and ex-
treme, varying, according to the latitude, from 10° to 20°. On the south-eastern
side, the change is less abrupt, and from the gradual approximation of the thermal
ranges of the air and water, its outline is rendered less distinct and definite.

“ Along the borders of the stream where it chafes against the torpid waters of the
ocean and counter currents, as also in its midst, where whirls and eddies are produced
by islands and the inequalities in its bed, strong tide-rips are constantly encountered
which often resemble heavy breakers on shoals and reefs, and become finger-boards,
as it were, to warn the seaman of the otherwise unseen influence which may be
bearing his ship far from the intended track, and, perchance, upon some of the many
fearful dangers that sprinkle that region of the sea.

“The Gulf Stream, as delineated in the Coast Survey Report of Professor A. D.
Bacmg, for 1834, has a striking resemblance to the Kuro-Siwo. The thermal
changes in the Kuro-Siwo indicate a depression of only a few degrees in the water
thermometer, and should more properly, perhaps, be termed cool strata, as compared
with the rest of the stream, for in all instances these strata maintain a superior tem-
perature to the atmosphere above them ; and if the hyperborean current is, as I have
supposed, entirely separated from the Kuro-Siwo by its passage through the Straits
of Tsagar to the westward of Japan, I am inclined to think that there is no counter-
carrent underlying the Kuro-Siwo, as is the case with the Gulf Stream. This, how-
ever, can be determined only by experiments with the deep-sea thermometer, and the
usual apparatus for determining sub-surface currents, none of which were made by
the expedition, as its special object was of primary importance, and all other subjects
within the field of our observations were necessarily of subordinate consideration,
and were obliged to be made as opportunity and the ordinary facilities of our situation
would permit.

“Ligvr. M. F. MAURY says, that ¢ the maximum temperature of the Gulf Stream
is 86°, or about 9° above the ocean temperature due to the latitude.” This maximum
temperature coincides pretty nearly with that of the Kuro-Siwo, as shown by the
daily means of our observations; but the difference between the temperature of the
Kuro-8iwo and the ¢ ocean temperature due to the latitude’ is, by the same observa-
tions, shown to be greater than that of the Gulf Stream, amounting on an average to
aboat 12°,

“There is a floating sea-weed found in the Xuro-Siwo, similar in appearance to the
fucus natans of the Gulf Stream ; but the specimens collected by the expedition
were unfortunately lost before being submitted to botanists for examination, and it is
therefore yet undetermined whether they are identical or not.

“It may not be uninteresting to state, that Lieur. W. L. MauRyY found sprigs of
onl while surveying off the harbour of Simods, in latitude 35° N.

“There is a striking coincidence not only in the recurvation of these oceanic
streams, but of the general coincidence in ¢Zeir recurvation with that of the storms

of the Northern Hemisphere. MR. REDFIELD is of the opinion that the recurvation
of siorms between the parallels of 20° and 30° north and south latitude, in all parts
o the world, as shown by observations, is but partially dependent upon the in-
of land, and is ‘ to be ascribed mainly to the mechanical gravitation of the
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atmospheric strata as connected with the rotative and orbital movements of the
different parts of the earth’s surface.’

““These atmospheric meteors, originating generally about the tenth parallels of
latitude, north and south, are impelled by this influence directly towards the poles,
but are at the same time borne to the westward by the Trade winds. This
compound force gives them an oblique direction to the north-west and south-
west, until arriving at the outer limits of these winds, about the parallels of 25° or
30°, where the storms become released from their influence, and continuing their
course to the north and south towards portions of the earth’s surface, having less
rotative velocity than that from whence they came, they gradually recurve, and soon
assume a path to the north-east and south-east, which they pursue until dissipated
by expansion, or have fulfilled their mission by a’ restoration of the atmospheric
equilibrium, a disturbance of which had probably given rise to them. The converse
of this rotatory influence of the earth is thus described by De. HapLrY and D=.
FRANELIN :— The air under the Equator and between the tropics being constantly
heated and rarefied by the sun, rises; its place is supplied by air from the higher and
polar latitudes, which, coming from parts of the earth that had less motion, and not
suddenly acquiring the quicker motion of the equatorial earth, becomes an east wind
blowing westward, the earth moving from west to east and slipping under the
air.' This general law of nature operates in the same manner upon the waters
of the ocean as upon the atmosphere, when, by any disturbing cause, portions of
the former are set in motion from about the Equator, modified, of course, by such
local obstructions of continents, islands, &c., as may be encountered in their
path.

“ REDFIELD furthermore says :—* The Gulf Stream from Florida to Newfoundland
is for the most part imbedded or stratified upon a current which is setting in the
opposite direction in its progress from the polar regions. By this action the great
stream of drift ice from the polar basin is brought within the dissolving influence of
the Gulf Stream ; and the Grand Bank itself, perhaps, owes its origin to the deposits
which have resulted from this process during a long course of ages. The icebergs
being carried southward by the deeper Polar Current, their rapid destruction is here
effected by the tepid water of the Gulf Stream. These two streams of current, like
other currents, both atmospheric and aqueous, pursue each its determinate course,
the Gulf Stream being thrown eastward by the greater rotative velocity which it
acquired in latitudes nearest the Equator, and the Polar Current being thrown west-
ward along the shores and soundings of the American continent and its contiguous
ocean-depths by the tardy rotation which it derived in higher latitudes. Were the
influence of winds wholly unfelt upon the ocean, it is probable that the same system
would still be maintained in all its essential features by the mechanical influence of
the earth’s rotation, combined with an unstable state of equilibrium.’

““MAURY, in a paper ‘ On the Gulf Stream and Currents of the Sea,’ read before
the National Institute (U.8.), April, 1844, says:—* A geodetic examination as to
the course of the Gulf Stream does not render it by any means certain that it is
turned aside by the Grand Banks of Newfoundland at all, but that in its route from
the coast of Georgia, as far towards the shoresof Europe as its path has been dis-
tinctly ascertained, it describes the arc of a great circle as nearly as may be. Fol-
lowing the line of dircetion given to it after clearing the straits of Florida, its course
would be nearly on a great circle, passing through the poles of the earth. That it
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should be turned from this, and forced along one inclining more to the east, requires
after it leaves these straits the presence of a new force to give it this eastward ten-
dency. And have we not precisely such a force in the rate at which different paral-
lels perform their daily rounds about their axis? In comsequence of this the
streamw, when it first enters the Atlantic from the Gulf, is carried with the earth
around its axis at the rate of about two miles and & half a minute faster towards the
east than it is when it sweeps by the Grand Banks of Newfoundland.

“ ¢ That this explanation as to its eastward tendency should hold good, a current
setting from the north towards the south should have a westward tendency. Accord-
ingly, and in obedience to the propelling power derived from the rate at which diffe-
rent parallels are whirled around in diurnal motion, we find the current from the
north which meets the Gulf Stream on the Grand Bauks taking a south-westerly
direction, as already described. It runs down to the Tropics by the side of the Gulf
Stream, and stretches as far to the west as our shores will allow.’

“That this theory of rotative influence may or may not be correct, it is not my
province to discuss; but I was forcibly struck with these coincidences of recurvation
when the tracks of the Gulf Stream and Kuro-Siwo, together with the paths of the
hurricanes, were traced upon the same chart; and I have made these quotations to
show what hypotheses are entertained by some of the eminent men who have given
much attention and study to the subject, and from a conviction that they are in some
measure, at least, sustained by the results of our observations upon the Kuro-Siwo;
for, notwithstanding the configuration of the eastern shores of the continents of
America and Asia are undoubtedly the original cause of the deflection to the north-
ward of the whole of the Equatorial Current of the Atlantic by the Gulf Stream,
and of a portion of that of the Pacific by the Kuro-Siwo, or Japan Stream, yet were
no influences, snch as MB. REDFIBLD and LIEUTENANT MAURY refer to, operating
upon these streams, would not their natural inclination from the inertia of their
westward flow be to hug the coast and wash their whole length to the Arctic Sea,
or until that inertia was overcome by their friction against the continents P Yet
this is not the case in either instance, for it has been well established by M. BacHE
that a counter current flowing to the southward and westward intervenes hetween
the Gulf Stream and the coast of the United States as far as the peninsula of
Florida; and, as I have before stated, as far as our observations extend, they prove
conolusively that there is a very important counter ocurrent intervening between the
Kuro-8iwo and the main coast of Asia.

“ The influence of the Kuro-Siwo upon the climate of Japan and the west coast of
North America is, as might be expected, as striking as that of the Gulf Stream on
the coasts bordering the North Atlantic. From the insular position of Japan, with
the intervening sea between it and the continent of Asia, it has a more equable
climate than we enjoy in the United States; and since the counter current of the
Kuro-Siwo does not make its appearance on the eastern shores of the islands south
of the straits of Sangar, and as these islands, in their geographical position, have a
more eastwardly direction than our coast, the Kuro-Siwo, unlike the Gulf Stream,
sweaps close along this shore, giving a milder climate to that portion of the empire
than is enjoyed in corresponding latitudes in the United States.

“The softening influence of the Kuro-Siwo is felt on the coasts of Oregon and
California, but in a less degree, perhaps, than that of the Gulf Stream on the coasts
of Europe, owing to the greater width of the Pacific Ocean over the Atlantic,
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“ Still, the winters are go mild in Puget’s Sound, in latitude 48° N., that snow
rarely falls there, and the inhabitants are never enabled to fill their ice-houses for the
summer ; and vessels trading to Petropaulowski and the coast of Kamtschatka, when
becoming unwieldy from accumulation of ice on their hulls and rigging, run over to
8 higher latitnde on the American coast and thaw out, in the same manner that
vessels frozen up on our own coast retreat again into the Gulf Stream until favoured
by an easterly wind.

“ And in a late address before the American Geographical Society, by Dr. Hawks,
when speaking of the routes for a railroad to connect the Atlantic States with the
Pacific coast, he cites the remarks of MR. JorNsON and other eminent surveyors, to
show that the precipitation of moisture to the westward of the Rocky Mountains, in
Oregon territory, is, with rare exceptions, in the form of rain throughout the year,
and seldom as snow; and as the prevailing winds on that coast are from the west-
ward, they are unquestionably ameliorated by the warm waters of the Kuro-Siwo,
which, impinging upon the Aleutjan islands, ave thence thrown against the shores of
Oregon and California, and form the southerly current on those coasts, to again fall
into the great equatorial current of the Pacific.

““The whole of the Kuro-Siwo is not, however, obstructed by the Aleutian islands,
for experience shows that there is a current flowing to the northward through
Behring’s Straits, which is no doubt derived from this stream. This is, perhaps,
nnderlaid by an arctic current flowing to the southward, which, rising to the surface
after passing the narrow defile of the Straits, supplies the counter current to the
Kuro-Siwo before spoken of.

“ In studying this subject, in connexion with others having a bearing upon it, the
hypothesis has forced itself upon my mind that that portion of the Kuro-Siwo which
finds an outlet into the Arctic Ocean through Behring’s Straits, continues its course
to the northward and eastward, after clearing Icy Cape, and is the cause of that
open sea, with its high temperature, seen to the northward of Greenland by Dr.
KANE; and from the unity of its flow in a given path, it leaves the vast fields of ice
lying to the southward and eastward, between that path and the north coast of
America and west coast of Melville Island, in a great measure unaffected by its
dissolving influence; for it is in that direction that our enterprising whalemen who
resort to those seas find their most open cruising-ground, and I have heard of no
instance in which that open water has been explored to its limits in a north-east
direction from Behring’s Straits. The same physical laws operating upon the Gulf
Stream produce similar results upon it after passing Spitzbergen, and the mass of
water from these two streams thus accumulated about the pole (after parting with
their warmth) find no outlets except those to the southward, between Spitzbergen
and the east coast of Greenland, and through the passages among the islands leading
into Baffin’s Bay, and thus form the streams known as the Greenland and Labrador
currents; these, uniting in the North Atlantic, become the counter-current to the
Gulf Stream after passing Newfoundland.

“In the passage of the United States’ steam frigate Mississippi from Simoda,
Japan, to the Sandwich Islands, in October, 1854, the thermometer manifested a
cold aqueous space between the meridians of 155° E. and 170° W., and the parallels
of 30° and 35° N., which bears a general corrcspondence in the Pacific Ocean to the
position of the Sargossa Sea in the Atlantic.”

CouMANDER CHAS. BurLock, R.N., says that “ in June, 1861, the Japan current
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ran steadily at the rate of 70 miles a day from Cape Chichakoff towards the gulf of
Yedo ; but on approaching the great chain of islands south of the gulf it diminished
in velocity and curved to the southward.”

The general direction of the Currents in the Indian Ocean is shown on Jour Charts
which accompany this work.

In the northern part of this ocean—north of the parallel of 10° 8. and thence to the
Asiatic continent—it is well known that the currcnts are under {he influence of the
Monsoons ; hence the general Chart, entitled “ CURRENTS OF THE INDIAN OCEAN,”
gives the direction of the main streams for the whole year, only to the south of the
parallel of 10° S. Between Lat. 6° 8. and 4° N. the currents for three or four months
set strongly to the westward, and then (after a brief interval) for the same number of
months the general westerly set receives a great check, with perhaps a tendency to
the eastward—according to the Monsoons—but always subject to deviations from vari-
able winds; and these currents are often very strong in the vicinity qf the islands,
atolls, and banks of this region.

Special CURRENT CHARTS are given for the ARABIAN SEA and the BAY of BENGAL.
The materials for the former sea were taken from the Chart and Memoir of Lieut.
A. D. Taylor, and appertain to the S.W. Monsoon. For the latter (the Bay of Bengal),
and for the same season, the paper of Mr. J. A. Heathcote, I.N. (see p. 227-230) fur-
nished some of the detail, the rest being obtained from log-books and other observa-
tions; the ““ Currents in the Bay of Bengal, during the N.E. Monsoon,” were com-
piled from various authorities.

Note.—Coast oF CoroMANDEL.—CoMMANDER R. HoBsoN, of H.M.8. Vigilant,
reports in a letter from Madras, dated August, 1864, that, during a passage from
Cuddalore to that place, an unusually strong north-easterly current of at least 3 knots
an hour was experienced. Mariners are hereby warned of the uncertainty of the
currents in this vicinity.

CHAPTER IX.
ICE AND ICEBERGS IN THE SOUTHERN INDIAN OCEAN.

INTIMATELY connected with the currents and 8.W. winds of the Great Southern
Ocean is the flotation of Ice and Icebergs within the range of the ordinary tracks of
vessels bound to Australia, India, and China; and a few remarks, showing where
these dangers to navigation may be generally expected in the greatest numbers, will
appropriately find a place in this work.

1t is a recognised fact, that the bergs of the Southern hemisphere are more stu-
pendous, larger, and far more lofty than those commonly met with in the Northern
hemisphere — at least, on the track of an ordinary commercial voyage. The re-
searches of CooxE, D’UrviLLe, WEDDELL, WILKES, and Ross, sufficiently explain
how the enormous solid masses of ice, detuched from the shores of an Antarctic conti-

B
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nent, drift for months to lower latitudes, melting by degrees, and crumbling to pieces,
and yet appear between certain meridians on the parallels of 40° to 87°, of sufficient
gize to crush all before them.

Heavy drifts of ice and icebergs along the ordinary route of passenger-ships to
Australia and India are not of annual ocourrence, though icebergs are constantly
reported by vessels on the return voyage from Australia via Cape Horn ; they are
also more frequently encountered in the South Atlantic than in the Southern Indian
Ocean—though, in rare instances, they have been reported off the Cape of Good
Hope—it is, therefore, necessary to be vigilant, and keep a sharp look-out for them.

In the S6uth Atlantic, the area included between the parallels of 40° and 60° 8.,
and the meridians of 30° and 5° W, is especially notorious for ice, and emigrant ships
have frequently been in great jeopardy thereabouts. More to the eastward, the Spanish
ship Constancia, and the French ship Harmonie, reported icebergs in Lat. 35° 50’ 8.,
Long. 17° 50 E,, in April, 1828; and, three weeks later, ice islands were seen
by the Eliza, in Lat. 37°31' 8., Long. 18° 17 E.’; these bergs were all of very large
size, but fast thawing and tumbling to pieces. The Consfant, September 13th, 1844,
sailing E.8.E., near the parallel of 38° 10’ S., when on the meridian of 24° E., fell in
with a large cluster of ice-islands, and was not entirely clear of them until she had
sailed 180 miles. H.M.S. Guardian, December, 1789, was nearly lost by striking on
a berg, in Lat. 44}° 8., Long. 443° E. These are instances sufficient to indicate the
necessity of a good look-out.

By far the greater number of icebergs may be expected in the Southern hemisphere
during the months of September, October, November, December, January, February,
March, and April; they are of rarer ocourrence from May to August, but still suffi-
ciently often reported during these months as to require incessant vigilance. On the
route to the colonies, the chance of meeting ice from September to May is three times
as great as during June, July, and August. It is possible that some of the bergs
seen in very low latitudes may have taken more thun one season to find their way
thither.

Looking at the distribution of icebergs over the whkole of the Southern ocean,*—
“one thing is quite evident, that there is far greater danger from ice during the
summer months, in the southern hemisphere, than during the winter. Of about
550 reports of ice sighted, nearly half occurred in November, December, and
January—while there are only five reports of ice having been seen in Juue, and
only three in July. One-fifth of the reports relates to ice sighted in December, and
the ice seen in June and July together is to that met with in December alone rather
less than 1:13. The decrease from January to April is less rapid than the increase
from August to November, and the probability of falling in with ice in the autumn
months of March and April is as 5 : 3 nearly, compared with the chance of sighting
it during the spring months of September and October, although more ice has been
soen in December than in any other one month.

“ The temperature of the water does not seem to be an ¢nfullible guide as to the
vicinity of ice, although generally on approaching ice there is a marked diminution
in the temperature of air and water—but especially the latter.”

The lowest latitudes in which Icebergs have been found in the Southern Indian
Ocean are—

¢ Meteorological Paper, No. 12, Art. “ Icebergs in the Southern Ocean.”—Board of Trade.
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October . . . . . . . . . .inLat. 41 OS.

November . . . . . . . . . , 8950
December . . . . . . e o s 3924
January . . . . . . . s » 3840
February . . . ... ... , 4713
March . . .. e s e .« . 5 4280
April . . . . ... .. .. 5, 880
May . . . ... .. ... , 460
June . . . . . . e . . e . 4 4338
July . . e e e e e e e e g5 40
Aongust . . . . . . . ... 4, 402
September . . . . . . . .. , 3 8 °

The following catalogue is a record of ice-positions, obtained from the log-books
of Colonial and Indian traders;—a portion of it was originally published in the
Mercantile Marine Magazine for 1858, and has been collated with the Catalogue
of Ice in the twelfth number of the Moteorological Papers published by the Board
of Trade,

Dare. Lar. 8. Loxe. E. DescerpTION.
o . o [
1840 October 8 o0 .. 12 o } .
038 0 to14 0 Five icebergs.
e 9 8 87 .. 13 47 Two large icebergs.
o 3 10 .. 16 1 Two icebergs.
1853 ... 63 0 .. 19° O Aniceberg.
63 12 .. 21 23 Three icebergs and field ice.
- 65 20 .. 28 10 An iceberg.
1854 ... 61 10 .. 26 20 Aniceberg.
- 50 9 .. 29 26 A large iceberg.

50 39 .. 40 10 A large iceberg?
60 39 .. 48 10 A largeiceberg?
1855 ... 54 31 ... 126 0 Fii:le: icebergs, some a mile
564 0 .. 131 O Numerousicebergson all sides.
55 54 .. 138 23 About twenty large icebergs,

‘ Iceberg 200 feet high, and ico
1856 ... 41 47 ... 36 21 islaad 400 foet hig,
42 45 89 52 Three icebergs.
48 17 41 49 A small piece of ice.
41 0 ... 42 O Aniceberg 70 feet high.
. 47 42 .. 69 56 Alarge iceberg.
' . o Two icebergs. No change in
oo 4.8 .. B0 the temperature of the S:ter.
188 ... 4 50 .. 9 34 Small iceberg,
47 26 .. 10 34 JTceberg300ft.high,600ft.long.
1839 November 44 O 87 30 { Numerous leebergs, 400 feet
tod5 0 100 Ol high
10 ... 89 60 .. 33 40 Aniceberg

B2
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1853 November

oo

1854

1855

1856

1857

1858 ...
1859

e

1772 December

1789

Lat. S, Loxe. E. DESCRIPTION.
o ! o !
62 26 19 42 An iceberg, 1500 feet long.
52 20 ... 27 47 3icebergs.
.5'5}. 230 . :;3 2‘15 § Numerous icebergs.
62 O 53 0 An iceberg.
53 20 74 19 “Saw land”? ice.
53 51 86 40 An iceberg.
43 18 8 15 Four large icebergs.
49 0 22 30 Several icebergs.
to 552 (()) to i’g g % Thirty-three icebergs.
50 10 29 26 A large iceberg.
50 O 30 O An iceberg.
e 0} 82 0 Three icebergs.
62 0 32 o0
to 53 0 to 46 0 } About thirty ioebergs.
to g; ?) to :; g}Numerous icebergs.
50 39 46 10 Large iceberg breaking up.
. 88 O .
83 O { 0108 0 } Fifty-seven icebergs.
47 50 2 0 A very large iceberg.
49 45 13 42 Four small icebergs.
49 o0 39 O One large and 3 small icebergs.
49 19 7 30 Two icebergs.
49 30 .. 10 45 Six small icebergs.
50 &0 15 O *Plenty ofice about.”
41 0 42 0 Three large icebergs.
40 51 43 27 Fourlarge icebergs500 ft.high.
41 46 44 O Iceberg 172 ft. high.
41 23 48 28 An iceberg.
46 30 49 20 Passed close to ice.
48 0 52 O Aniceberg.
41 0© 52 48 An iceberg.
52 0 63 0 An iceberg.
48 55 32 18 { Four s‘mall icebergs, much
Joose ice.
47 51 86 33 A large iceberg.
51 O 55 O Struck some ice.
4 45 .. 56 10 Many large icebergs.
4 0 . 68 O Much ice.
?; :g - ;S; Zi } Numerous icebergs.
44 30 .. 44 30 An iceberg—vessel struck and
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nearly lost.
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1840
1853 ...

1854

eoe

1855
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LaT. S.
o 1
54 20
60 11
40 24
39 24
57 30
49 o0
48 30
53 0
50 0
5 0
to53 O
51 17
52 0
52 29
52 12
50 0
47 33
50 30
49 2
53 0
to 54 0
47 30
50 26
49 50
49 40
48 0
49 o
48 0
4 0
to 45 0
52 53
53 o{
52 30{
56 30
4920
47 10
49 30
47 22
49 43
48 51
47 40
47 43
47 30

Loxe. E.

(<]
5
10
29

o 39
w147
28

!

24
23
0
0
0
7
20

3
20
30

DEescrirTION.

Immense number of icebergs.
Surrounded by ice and icebergs.
A large iceberg,

An iceberg.

An iceberg.

An iceberg.

An iceberg.

An iceberg.

Two icebergs.

g } Numerous icebergs.

1
52
23
24
25
10
30
24

Four large icebergs.
Nine icebergs.

Four icebergs.
Eight icebergs.
Four icebergs.

Two icebergs.
Icebergs.

An iceberg.

g } Forty icebergs.

30
13
0
30
30
0
0

0
0
60

0

Icebergs.
An iceberg.

An iceberg.

Icebergs.

An iceberg,
Icebergs.
Two icebergs.

} Numerous icebergs.

“Saw land.” P ice.

0 } Numerous icebergs.

g } Numerous icebergs.

0
30
38

0

6
18

56
59
0

Tcebergs.
Several icebergs.
A small iceberg.
Ice and icebergs.
Two icebergs.
Many icebergs.
Eighty icebergs, and much
drift ice.
A small iceberg.
A large iceberg.
Twelve icebergs.
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Darn. Lar. 8. Loxe. E. " DESCRIPTION,
o [ o 1

A . Seventeen icebergs, during the
1656 Deoember 47 60 ... 11 2 vy aix 55 omater 45°

o 48 0 .. 13 21 Aniceberg. =
48 0 . 16 O Thirty-three icebergs.
o 48 2 . 16 .39 Twelve icebergs.
43 38 ... 18 10 Two largeicebergs. s
A small iceberg; air H
9 15 .. 23 43 { et 419,
40 30 .. 24 0 Ic. : ol
One large and many
e 48 13 ... 24 47 joebergy,
.- 48 0 26 10 Two icebergs. .
48 40 26 .17 Two large icebergs.
49 43 26 49 An iceberg.
. 48 12 .., 30 O Four icebergs.
49 50 ... 31 27 A large iceberg.
48 48 .., 31 40 A largeiceberg.
60 O .« 82 O Throeicebergs.
48 19 .. 34 .21 Many icebergs.
49 9 ... 37 .14 Two icebergs.
50 39 87 34 Three large icebergs.
48 11 .- 87 43 A large iceberg.
60 48 40 .43 Three large icebergs.
48 21 ... 43 31 Two icebergs.
.48 80 45 0 Three large icebergs.
61 © 48 14 A large iceberg.
48 35 .., 48 .28 A large iceberg.
49 30 49 5 Two small icebergs.
48 14 ... 50 56 Two large icebergs.
. 48 22 ... b4 41 Aniceberg 200 ft. high.
50 30 . 60 0 Alarge iceberg.
. 51 39 .. 61 34 A large iceberg.
e 52 0 ... 62 80 Aniceberg.
. 51 48 . 64 2 Alarge iceberg.
47 0 . 74 22 A pieceofice.
1856 - 50 14 42 54 { Fo}t:.r ll:rge icebergs ; one 700ft.
igh.
61 0 .. 43 44 A large iceberg.
1859 ... 46 0 ... 47 0 A largeiceberg.
1773 January 61 o0 59 0 Icebergs.
1841 e 65 40 173 6 A stream of ice, 8. by E. and
. N. by W.
SA piece of ice, very flat, 30 ft.
1850 ... 34 50 .. 18 30/ long, 100 ft. thick, in sight
( of Cape of Good Hope.
3 0 .. 2 % { An iceberg seen from the Cape
of Good Hope.
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1851 January

1855 ...

1856 ...

see
oo

XX
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Lar. S.
o] 1 [
61 27 .. 26
61 33 81
52 32 37
52 50 ... 43
53 10 48
63 30 54
66 48 83
66 36 88
45 33 15
46 45 21
47 0 37
47 15 38
50 O 41
47 20 . 41
w5{
49 10 14
48 30 . 15
49 0 17
4 2 . 18
49 4 19
45 31 21
21
8 50) " o
25
49 10 .
{ to 27
o 0f -, 3
50 6 37
49 41 . 40
45 30 45
46 26 .. 46
47 48 49
50 20 w113
50 11{ e 113

to 118

Loxa. E.

247

DESCRIPTION.
!
An ice island much decayed ;
37 { large fields of ice to the
southward.
47 Much ice.
7 Mouch ice.
3 Muchice.
46 Much ice.
s { A large tabular.shaped ice
island.
Much broken ice; many tabular
ice islands all high and large,
16 and fresh from the barrier;
immense fields of ice to the
southward.
42 Much ice, in large fields.
33 Three icebergs, 100 ft. long,
{ 150 ft. high.
0 Icebergs.
46 Xcebergs.
14 An jceberg, 200 ft. high.
0 Icebergs.
10 Numerous icebergs.
0 } Thirteen lrge icsbergs.
0 Icebergs.
27 A large iceberg,
0 Three icebergs.
14 { A large iceberg, surrounded by
large pieces.
20 A large iceberg,
6 Seven icebergs.

0)a: -

0 } Six icebergs.

0 { A large iceberg, and some loose
0 ice.

0 { Several small icebergs, one very
0t largeone; much loose ice.
35 A large iceberg. -
29 A very large iceberg.
30 Numerous icebergs.
3 {One. large iceberg, and a large
piece. -
28 A large iceberg.
0 Fifty-five icebergs.
0 { Eleven icebergs, and some loose
0 ice.
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Dars.

1857 January

1859

1774 February
1776

1840

1848

1849 ...
1856 ...

1856 ...
1774 March
1839

1840

1849

1855

1856

to

to

LarT. S.

o

50

52
50
50
50

50

45

63
67
54
52
50
65

48

49
50
40
49
47
50
46
46
53
48
66
67
50
47
49
50
52
52
63
52
53
53
53
46
48
48

)
52
15

30
18

*10

36

17

to 102

to 23

ICE AND ICEBERGS

Loxa. E. DESCRIPTION.

o
17
23
32

36
39

51

39
110

14

28

25

!
A large iceberg, drifting north -
39 { ward. Temperature of air,
47°; water, 37°.
40 Two large icebergs.
4 A small iceberg.
0 A small iceberg.
15 An iceberg.
{A small iceberg, which sepa-
rated into several pieces.

An iccberg, bearing E.N.E.
51.{ about 20 m. Temperature
of air and water, 46°,

35 Three icebergs.

0 An iceberg.
21 Numerous icebergs.
30 Two icebergs.
25 Icebergs.
30 Tcebergs.

An iceberg, 6 to 7 miles in
30
extent.

0 An iceberg.

0 Au iceberg.

0 Icebergs.
15 A large iceberg.

O Several icebergs.

0 An iceberg.

0 TIcebergs.
15 An iceberg.
50 Icebergs.
30 Two icebergs.

g } Numerous icebergs.

0 Icebergs.
51 An iceberg.
15 Many icebergs and kelp.
28 An iceberg.
9 Iceberg, very high.
4 Many ice islands.
41  An iceberg, 960 feet high.

8 } Numerous icebergs.

44 Néarly beset in the ice.
0 A few pieces of ice.
11 Icebergs.
0 Five very large icebergs.
23  Seven iccbergs.
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1856 March
1857 ...
1828 April
1853
1854
1855
1856

oo

IN THE INDIAN OCEAN. 249

Lar. 8.

o
48
46
49

51

47

47
42
35
37
36
51
63

48}
49

’

4
0
21

(1]

26

20
30

OOOOO&S

43

57
59

59

w
(=]

Qo W W
%gommow

EE8ocokooo

Loxne. E. DESCRIPTION.

o

37
37

61

54

55
66
18
18
20
26
80
6
.. to 12

13
22

27

11
16
20
22
29
37
39
42

52
63
58
58
59

!
22 Several icebergs.
30 Icebergs.
35 One very large iceberg.
0 { A very large iceberg; much .
loose ice.
38 Three icebergs. Air, 51°;
water, 38°.
0 Three icebergs, 100 ft. high.
0 Two large pieces of ice.
50 A cluster of icebergs.
17 Five very large icebergs.
0 Numerous icebergs.
0 An iceberg.
0 Two icebergs.

g } Numerous icebergs.

An ice island, 300 ft. high, and
many ice fields; and in the
evening passed numerous ice-
bergs and pieces.

A large iceberg, 400 ft. high;
and much broken ice.

0 Numerous icebergs.
30 Several large icebergs.
55 A large iceberg.
0 Numerous icebergs.
305 Steering N.N.W., parallel with
U aline of 47 icebergs.
0 g Several large icebergs and much
loose ice.

30 Field ice and icebergs.
0 Iceberg and drift ice.
0 Forty icebergs.

33 Thirty icebergs.

23 Two icebergs.
0 Large iceberg.

25 An iceberg.

456  An iceberg.

30 An iceberg.

0 Several icebergs.
0 An iceberg.

40 Several icebergs.
0 Several icebergs.
0 An iceberg.

30 A small iceberg.
8 A small iceberg.
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Dare. Lar. 8, Loxe. E. DescrreriON.
o ’ o 1
1839 May 8 80 .. 16 41 Aniceberg.
1840 ... 47 17 ... 58 50 Bmall iceberg.
18556 ... 49 0{ to ;} g} Numerous icebergs.
Several icebergs, one covered
- # 0 . 18O { with snow and broken ice.
A small piece of ice. Tempera-
'" 47 48 .. 282 { ture of air, 47°; water, 40°.
e 49 0 .. 37 O Severalicebergs.
oor 46 0 ... 37 40 A very large iceberg.
48 0 ... 38 0 Aniceberg.
@ 0 .. 88 ofAlrEe lborg near Prinoo
1866 June 4 10 ... 48 43 Two large icebergs.
A large iceberg. Air, 39°;
88 . 50 s e
(11] ” 0 .
1857 ... 61 41§ P § Pack ice.
Saw a broken-up iceberg in the
Jul 48 41 p g
1840 July 6 6{ N.W. bay, Christmas harbour.
1853 . 49 0 ... 50 O Aniceberg.
1856 ... 46 o0 . 69 30 An iceberg.
1863 ... 60 46 .. 53 20 Two rocks (P) Icebergs.
1840 August 38 9 .. 0 1 Many icebergs, and fields.
e 38 30 .. 1 O Icebergs and loose ice.
86 88 ... 13 16 Two ice islands.
- 36 10 .. 13 40 Two icebergs.
An iceberg, 400 ft. high, and
4 3% .. 14 10{ o iy |
. 37 30 14 40 { Al;ﬁic;berg‘—reported 1000 feet
gh.
40 2 19 o { Al;(;gefl.:zgl, 800 ft. high, and
ong.
1863 ... 62 1 .. 67 Bl Alargeiceberg.
62 13 .. 71 1 Aniceberg.
1840 September 37 30 .. 10 O An iceberg.
. 38 0 .. 12 0 Aniceherg.
37 0 .. 13 O Aniceberg. .
An iceberg, 1000 feet long and
41 30 18 1037400 fect bigh.
87 4 .. 14 50 An iceberg.
e 8 0 .. 15 0 Aniceberg.
An iceberg, 1000 feet long and
8 0 o 15 0} 400 feet high.
An iceberg, 400 feet long and
e 40 3 .. 19 0{ 300 feet high,
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Dars. Lar. 8, Loxa. E. DEescriprION.
o [ o 1
1840 September 40 20 .. 26 o{o“;auh‘g"iwb:;ber& and four
37 30
to 38 47 } e 36 19 { Icebergs.
184 .. 7 8 .. o{“l;‘i'g;“‘”’% 100 to 200 ft.
Many large icebergs on a sur-
vos 38 10 . 24 0{ face of 180 miles, S.E. and
NI .
soe 38 0 Y} 24 0 N s .
to 39 15 B
e 39 4 ... 25 560 Numerous icebergs around.
183 ... 62 10 ... 37 7 Two large icebergs.
ve 49 0 .. 43 O Aniceberg, 500 feet high.
1854 ... 49 0 .. 0 20 Icebergs.
48 0 ... 46 O Aniceberg.
1855 ... 15 .. 41 gufdn lcborg, Temporaturo of
H ? ’ .

The approximate northern limit of icebergs in the Sonthern Indian Ocean is
shown on the Wind Charts which accompany this work.

These remarks may be aptly closed with some’ observations by D=r. Scorzssy,
F.R.S, for many years an active whaling captain, and well acquainted with ice
and icebergs; they were made during his passage in the Royal CRarter to
Australia.®

March 81st, 1856 ; at noon, Lat. 47° 30’ 8., Long. 52° 43' E., wind W. increasing
in the afternoon to a hard gale, and ultimately in squalls with showers of rain and
sleet, it blew fiercely. An object of some alarm and much excitement, to be met
with at night, in a heavy sea and gale, and showery weather, was announced at
7-30 P.\., a8 being seen. Two icebergs, indeed, showing ominously in the showery
sky, were then on the port beam; and soon afterwards a third appeared on the
port bow.

April 1. For convenience of description, I have deferred the account of the ice«
bergs and the storm—as just noticed under the previous day's remarks—to the
present period, when an iceberg clearly within view, and & sea at its most majestic
attainment of grandeur, afforded more precise means of attempting the description
satisfactorily ; that is, if any description suggested by personal contemplations could
accurately convey a picture of one of the sublimest operations of * the stormy wind
and tempest,” with the exciting and solemnising incident of the dangers of our
progress in the period of darkness amid the mighty icebergs of Antarctic forma-

* Journal of a Voyage to Australia and Round the World for Magnetical Research, by Rev, W
8corzsny, D.D., F.R.S,, &c. p. 118,
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tion. These topics lead us backward a few hours in time to the evening of 31st
March.

Though the line of track up to or beyond the latitude of 46° 8. had led us within
a well-known range of icebergs, yet, when we had advanced so far to the eastward
as the 59th degree of longitude, beyond which it appears icebergs are but rarely seen
in our parallel, we were led to hope, and earnestly to hope, as the evening closed in
with a heavy gale, hard squalls, and perplexing showers of sleet or hail, and a greatly
rising ses, that the risk of falling in with icebergs had happily been passed. But
we were disappointed. The * look-out,” stimulated by promise of reward from the
captain, reported at 7.30 p.x. an iceberg on the port-bow. All was now excitement—
a mixture of curiosity and apprchension—and the forepart of the poop became
speedily crowded with the passengers from below. The object of interest and peril
could only be recognised, however, as it gradually came nearer on the port-beam, by
that characteristic luminosity by which this peril to the navigator is happily, and, I
may add, providentially indicated. But the disappointing indistinctness in this
case—or, as some might have thought, the doubtfulness of the reality—were very
soon superseded by another announcement from the chief officer, that he thought we
were coming to another iceberg ahead of the ship, or a little on the port-bow. The
ominous luminosity now left no doubt of our nearer approach towards another of these
formidable incumbrances and perils belonging to this track of navigation. The ship’s
course being altered somewhat to starboard, brought us sufficiently far clear of it;
but as it approached the beam of the ship in direction it became sufficiently con-
spicuous, shining out of a dense black shower in that quarter, to enable us to judge
both of its general form and magnitude. Its form was in a waving outline of con-
siderable breadth, it might be two hundred to three hundred yards, with a height
possibly of one hundred feet, or more. It was a white luminosity on a dark or
almost black background of a rain or snow-shower.

Altogether, three icebergs were discerned through the darkness and haze; but
whilst CApTAIN BoYCE pursued his course amongst them, some reduction of the sails
was judiciously made, and for a time the maintop-gallant =ail, mizentop sails, and
fore course, were taken in. At 10 p.M., however, the weather being clearer—the
sky, indeed, by no means so dark as usual in the absence of the moon, with a slight
Aurora Australis yielding us obvious advantage—the foresail was again set, and
throughout the night our course, E. } N. (true), was pursued, mercifully, without
interruption either from the icebergs or the extremely heavy sea, which had been
greatly augmented under the continuance and violence of the storm.

A fair estimate of our danger from the icebergs could not be easily made, In a
gale so heavy, with the occurrence of ice in uncertain and undeterminable quantity
and distribution, no considerate person could be free from solemn thought or appre-
hension ; but the, regulation of these feclings under such circumstances is a matter
of much importance to personal comfort, and with the Christian matter for
peculiar submission to, and repose on, the Divine providential will and guidance.
Rationally considercd, the special dangers on the one side are meeting with a suc-
cession of icebergs after shifting the course or partially hauling to, so as to render
the weathering of a second or third iceberg, or the getting a large ship of the clipper
class sufficiently off the wind in time to wear clear of the danger, impracticable—
besides the possibility of another of these formidable enemies to security appearing
in the line sclected for escape. Over and above this must be noted the special and
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even more formidable danger of fuiling in with detached fragments of ice, lumps
from fructured and wasting bergs lying low in the water, and without the provision
of luminosity for making themselves visible, yet in masses sufficiently great to stave
in the bows or utterly destroy the strongest existing ship. Such dangers encountered
in darkness, aggravated by showers, or haze or fog, are not to be rationally contem-
plated without some serious or anxious thought.

But, on the other hand, the guestion of danger ought to embrace the probable
extent, number, magnitude, and [requency of icebergs on any given track, in com-
parison with the magnitude or width of the spaces amongst them. To the proportion
in favour of safety must be added the effects of watchfulness on the part of the navi-
gator, forming some previous estimate of his position of danger ; the chances of the
icebergs being passed in daylight, moonlight, or in moderate weather, or revealed
when in the way by their Juminosity ; and, finally, the results of experience in the
ecomparative fewness of the accidents demonstrated by the small additional premium,
and the moderateness of the premium generally demanded by Underwriters for the
insurance of ships voyaging to Australia or New Zealand. So estimated, the result
comes out there is risk, and considerable risk, to ships voyaging through seas liable
to the danger of icebergs; yet the risk, taken on an average, and in a merely intel-
lectual or commercial point of view, is but small. In our particular case, the risk
from separated fragments of the bergs we passed was lessened by the course we
pursued and the steady direction of the gale, as fragments in a gale and heavy sea
will always be found nearly astream of the iceberg—that is, in the line of the wind
from the berg—to windward or to leeward; but we, in keeping far on one side, did
not intersect or come near this usual line of icy débris and fragments. Hence, as a
cautionary rule. for sailing among icebergs at night, I would recommend the passing
them, if possible, well on one side, in respect to the direction of the wind, and not to
intersect the stream-line of the ice. :

Not seeing more of icebergs during the night, it was hoped that we had passed
beyond their region into an entirely frec sea. . But about 7.30 .M. T was called by
the Captain with the announcement that there was another large iceberg on the port
bow. So far as the sight only was concerned, this was an announcement of con-
siderable interest, as I naturally felt it, in the opportunity of comparing these
mighty flotations of the Antarctic with the familiar ices of the Arctic regions.
Hastily equipping myself for the exposure to the gale—for the thermometer was at
3%°, and the decks sprinkled with hail, and the wind blowing violently—I arrived
on the poop in good time to see the berg in its best approach and nearest position.
It was already nearly on the port beam, and, although perhaps a mile to a mile and a
half off, was abundantly conspicuous, and, as viewed with an opera glass, discernible
in its particular features.

Of the mass, when covered, as sometimes it nearly was, with the broken, dashing
waters of a heavy ses, it was difficult to judge. Probably it would be hardly less
than 300 yards to a quarter of a mile in its greatest width, and possibly 150 to 200
feet high in its loftiest peaks; for it had two pointed peaks rising up like spires out
of the solid mass, with one or more smaller elevations of a like kind betwixt or
annexed to them. Pictured as it happéned to us, on the dark storm-like face of a
mow shower, its native whiteness shone out with characteristic conspicuousness,
thouzh no longer displaying the luminosity of those seen in the darkness of night.
The spectacle of this floating ice-island in the assault and burst of the white watera
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of an incidental highest wave—a wave, probably, of 40 feet altitude, and much
breadth and massiveness of water—striking its steep or vertical face towards the
west, and flying upward, and throwing a splendid white canopy over the greatest
part of the windward elevations—was magnificent.

CHAPTER X.

ON THE SPECIFIC GRAVITY AND TEMPERATURE OF THE WATER OF
THE INDIAN OCEAN.

Indian Ocean and Adjacent Seas.— In the Indian Ocean, including under
that head the sea as far as 50° 8. and 140° E., the region (or line) of lowest specific
gravity appears to be near the equator or a little to the south of it, whereas in both
the Atlantic and Pacific the line of least density is to the north of the equator in the
belt of equatorial rains and calms. There is a marked decrease in density towards
the east in the bay of Bengal and towards Sumatra, occasioned no doubt by the
accession of the fresh water from the rivers Ganges, Mahanuddy, and Irawaddy ;
but taking the means of zones of 10 degrees there is but little difference in either
the specific gravity or temperature from 20° N. to 20° 8.

In the neighbourhood of Sumatra and Java, in Banca, Sunda, and Gaspar straits
the specific gravity is exceedingly variable.

Though the specific gravity of the South Indian ocean is less on the whole than
that either of the South Atlantic or the South Pacific, some of the highest densities
on record have been found in the South Indian. CapraIiN HEDDLE of the Calliance,
when going from Melbourne to Calcutta, between Lat. 30° and 10° 8., Long. 100°
and 90° E., found two of 1:0349 and 10362 respectively. The last is the highest
observation (well authenticated) on record, with the exception of CapTaIiN Har-
RINGTON’S 1'0442 to the southward of Australia; but Caprain HEDDLE is a
careful observer and there is no reason to doubt his accuracy.

Sea of Japan, Yellow Sea, d&c.—The density of the water (at surface) in the
neighbourhood of the Japan islands and near the east coast of China and Chinese
Tartary is somewhat variable. The greatest recorded in these seas is 1-0354, found
in Lat. 40° 40’ N., Long. 138°6' E. by H.M.S. Pigue. 1°0320 (and over) has been not
unfrequently recorded, but upou the whole the mean specific gravity is not high; and
near the mouths of the larger rivers, especially the Yang-tse Kiang, it is very low
indeed. Near the mouth of the Peiho also it was on one occasion found to be as low
as 1:0053.

The sea-water temperatures generally appear rather high for the latitudes. The
range of temperature, especially mear the coast, is considerable. In the gulf of
Pe-Chili a range of 52° has been observed ; 82° being the highest and 30° the lowest
temperatare recorded. The oocasionally very low temperatures in this locality seem
to be caused by the ice brought down by the Peiho river.

Reda Sea.—The mean of some 200 observations gives 1°0286 as the mean density
of the Red Sea.
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The density scems to be greatest in the northern parts of the ses, and to decrease
gradually southwards towards Aden. The maximum observed is 1°0321, in the bay
of Suez, by H.M.S. Cyclops. The minimum 10252 by the steamer European,
near Aden.

Dividing the sea into two parts, north and south of latitude 20°, we have the
following result :—

Mean density of thewhole . . . . . 10288
” Northern half . . . 10297
» Southern half . . . 10272
being an exocess of ‘0025 on the side of the Northern half.

The mean temperature of the Red Sea is 79°3. Above latitude 20° it is 77°4,
and (the mean of the observations) below that latitude it is 81°5.

The highest temperature recorded is 94°.# Temperatures as high as 90° occur
not unfrequently. The lowest temperature reported is 64°.%

Of the three oceans South of the Equator—the Atlantic, the Pacific, and the
Indian—the Atlantic is the heaviest and the coldest ; while the Indian is the lightest
and the warmest; and the Pacific is between the two; as below :—

South Atlantic .  Specificgravity . . 102676

Temperature . . . 66°66
South Pacific. .  Specifiogravity . . 102658

Temperature . . . 67>70
South Indian . BSpecific gravity . . 102630

Temperature . . . 68°28

In conclusion, the result of the whole inquiry serves to show that the chief
differences in oceanic specific gravity arise from local or special circumstances. It is
high in regions where evaporation is rapid, as in the trade winds, and low in those
parts of the ocean where much rain falls. It is the highest of all (on the average)
in arms of the sea, such as the Red Sea, where there are no rivers and but little rain;
and lowest near the mouths of great rivers, such as the St. Lawrence or the Plate, or
in seas like the Black Sea and the Baltic, where the accession of fresh water is great.
It is low also in high latitudes in the vicinity of ice.

The highest surface temperature anywhere recorded is 94° in the Red Sea near
Aden. The highest temperatures recorded elsewhere} are 88° and 89°. These have
been found not unfrequently in the Indian Ocean near the equator. CAPTAIN MAURY
speaks of a temperature of 95° as being not uncommon in the Red Sea, but there is
1o record here of any temperature above 94°.

Changes of temperature in sea water are frequently abrupt, and in studying the
temperatures (p. 356—260) as given, it should be borne in mind that it is the fact of

these temperatures being the means of all observations within squares of ten degrees
that causes the transitions to appear gradual.

In the neighbourhood of the Cape of Good Hope the changes of temperature are,
18 i3 well known, both sudden and frequent.

The register of H.M.S. Encounter states, that when in Lat. 39° 80’ 8., Long.

* Steamer European, at Aden, 2nd September, 1857. t H.M.8 Cyclope.
$ With the exception of & temperature of 91°.
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15° E. in February 1860,—~* At G a.M. upon drawing water from alongside it
appeared quite warm to the hand,” and the temperature was found to be 72°, which
was 17° higher than it had been the previous day at noon, when the ship was in the
same latitude, but 1° 53’ further to the westward. The specific gravity (uncorrected
for temperature) continued unchanged at 1°0285, and a northerly current of 19 miles
had been experienced.

The Sebastian Cabot, CAPTAIN QUIRK, in very nearly the same position and in
the same month found the surface temperature at 6 4.M. to be 57°, at noon 73°, and
at 6 .M. the same day 76°. This was in Lat. 39° 25’ S., and Long. 16° 30" E. to
18° 30’ E., current E.N.E. about 12 miles per 24 hours.

Farther to the southward, the Pomona, CaAPTAIN BERGEN, Lat. 41° to 43° 8.,
Long. 15° to 25° E., found the temperature of the water varying from 48° to 64°
changing frequently ; though no great difference was observed in the specific
gravity (uncorrected.)

In illustration of the effect of heavy rains, in at least temporarily diminishing the
specific gravity of the surface, a most remarkable instance was observed by
Dr. C. K. Orp, of H.M.S. Hermes, when that ship was lying in Simon’s bay in
August 1859. On the 4th of that month at 9 a.x. the specific gravity was 1:0266,
and in one hour it was reduced by the heavy rain that fell to 1°0193, the water
becoming “brown in colour, merely brackish in taste, and its current setting
distinctly outwards.” By uoon the density had increased to 1:0253, and at 8 ».u.
the surface had recovered its former density of 1:0266. The next day the specific
gravity was again reduced by heavy rain and again rose.

The temperature of the surface was also temporarily lowered from 58° to 56°, the
temperature of the rain being 50°.

SPECIFIC GRAVITY AND TEMPERATURE OF EACH SQUARE OF TEN DRGREES IN
THE INDIAN OCEAN :—

Between the parallels of 30° and 20° N.* :—

1. Long. 50to 60 E. ............ temp. 789; sp. gr. 1'0283
» 60to 70E. ......... , 778 , 10259
w 10to 75E. ......cccee. ,, 790 » 10261
w 8to 90E. ... , 803 , 10212
»w 90to BE ......cco.ss. ,, 767, 10238

S e

Between the parallels of 20° and 10 N.:—

o o o ’
Long.40to 50E. ........ voes temp. 81'1; sp. gr. 1:0270
8 , &0to 60E. ........0... ,, 779 » 10275
9. , 60to 70E. ............ ,, 809 » 10284
10. ,, 70to 80E. ........... ,, 824 ,, 10270
1. , 80te 9E. ........... ,, 8I'5 » 10249
12. ,, 90to1l00E. ............ ,, 811 » 100242

* The numbers b¢fore the “ Long.” are those of the tem degree squares on the “ Wind Chints
of the Indian Ocean” which accompany this work.
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Between the parallel of 10° N. and the Equator :—

Long. 40to B0 E. ............ temp. 80'5; sp. gr. 10264
15* , 50to 60E. ............ . 809 , 10270
16. ,, 60to 70E. ........... . . 829 , 10269
17. ,, 70to 80E. ........... . . 86 , 102067
18. , 80to 9K ......... , 825 , 10260
19. , 90t 100K, ............ . 830 , 10251

Between the Equator and the parallel of 10° S. :—

23. Long. d0to 50E. ............ temp. 7 9'6; sp. gr. 10226
24. , 60to GOE. ............ ,, 8l4 » 10280
25. , 60to 70E. ... » 820 , 10270
26. , 70to BOL. ........... » 822 » 10270

27. ;, 80to 90K. ....eeen . €23 , 10262
28. ,, 90%%100E. ........... , 823 , 1023
29. , 100t 110E. ............ , 830 , 10250
» 11010120 E. ............ . 827 ., 10256
» 120t0 130 E. ............ , 828 , 10265

Between the parallels of 10° and 20° S, :—

30. Long. 30to 40E. .coovneene, temp. §n~s; sp. gr. 10261
31. , 40to S0E. ... e 5 8101 , 10267
32. ,, 60to 6OE. ........ w 794 » 10265
33. , 60to 70E. ........... w 176 » 10266
34. ” 70 to 80 E- vesses crese » 78'5 ” 1.0263
35. ”» 80to 9OE. ............ ”» 79'1 ” 1:0263
3. , 9t100E. ......... » 786 » 10266
37. ,, 100t 110 E. ....occevve. 4, 787 » 10266

» 110t0 120 E. ............ » 817 » 10264

» 120t0130E. ............ , 827 » 10259

» 1300140 E. ............ »w 795 » 10256

Between the parallels of 20° and 30° 8. :—

38. Long. 30to 40 . ..oooae. temp. 741; sp. gr. 1°0265
39, , 40to 50E. .....cc..... ,, 736 » 10266
4. , b60to G60E. ........... , 751 » 10285

4. ,, 60to 70E. ............ , 730 ., 10208
42. , 70to SOK. ............ . 742, 10268
43. , 80to 9E. ............ ,, 708 » 10269
4. , 90to100E. ......... e o 696, 10269
45, , 100t 110E. .......... w4 697 , 10271
» 110t0 116 E. ....... e 126, 10271

2

* The numbers before the * Long.” are thoee of the ten degree squares on the ** Wind Charte of
the Indian Ocean” which accompany this work.
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Between the parallels of 30° and 40° 8. 1—

47.%Long. 20to S0 E. ......... «os temp. 69:0; sp. gr. 1°0270
48. , 30to 4E. ............ » 693 ,, 10267
49. , 40to BOE. ... » 663 , 10268
60. ,, 50to 60E. .......... » 624 ,, 10209
51. , 60to 70E. ........... , 6007 , 10286
62. , 70to 80E. ... » 606 , 10368
63. , 80to 9E. ......... e w» 5898, 10264
54 , 90t0100E. ............ » 598 , 10263
85. , 100to110E. ............ » 624 , 10270

» 110t 120 E. ............ » 61'8 , 10869

» 12080130 E, ............ » 687 , 10267

» 13010 140 E. ............ » 684 , 10267

» 140t0150E. ............ , 687 , 10202
Between the parallels of 40° and 50° 8. :—

-] (-] (]

57. Long. 20to 30 E. ............ temp. 52'9; sp. gr. 110261
68. , 30to 40E. ........... » 004 » 10260
59. , 40to S0E. ............ » 484 , 10256
60. , O60to BOE. ... » 498 ,, 10257
6l. ,, 60to 70E. ............ » 512 »w 10259
62. ,, 70to 80E. ........... . on 494 » 10268
63. , 80to 9OE. .......... ,, 485 , 10258
64. , 90tol0OE. ........... ,, 47I4 » 10269
85. , 100to 110 E. ............ n 487 » 102689
» 110t 120 E. ............ » 499 » 10261

» 120t0 180 E. ............ » b12 » 10260

» 180t0 140 E. ............ » 080 , 10260

» 140t0 180 E. ............ » 660 , 10264

Between the parallels of 50° and 60° S.:—

Long. $0to S0E. ... ovees temp. 36?0; sp. gr. 1:0263

» 30to 40E. ............ » 866 , 10267

» 40to 50E. ............ » 3562 , 10260

» bB0to 60 ) N » 366 ” 10261

» 60to 70E. ............ , 861 » 10269

» T0to 80E. ......... » 861 . 10269

» 80to 9OE. ... » 369 » 10266

»w 90t100E. ... v w 890, 10267

» 100t0 110 E. ............ » 880 , 10269

» 11060120 E. ............ w 378 w 10256

» 120t0180 E. ............ w @00 , 10264

» 180t0 J4OE. ............ . 480 , 10262

w 1400150 E. ............ w 450 ., 10245

¢ The numbers defore the ** Long." are those of the ten degree squares on the ** Wind Charts of
the Indian Ocean” which accompany this work,
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In higher Latitudes than 50° 8. : —

Lat. 60° to 60° 8., Long. 20° to 140° E. ; mean sp. gr. 1:0268 ; mean temp.
of water, 37°4.

Max. sp. gr. 1:0283 in Long. 60° to 70° E.

Min. sp. gr. 10234 in Long. 180° to 140° E.

Max. temp. of water 45° in Long. 130° to 140° E.

Min. temp. of water 34° in Long. 110° to 120° E.

SPECIFIC GRAVITY AND TEMPERATURR OF EACH SQUARE OF TEN DREGREFS
IN THE CHINA SEA.

Between the parallels of 40° and 30° N. :—
Long. 156 0130 E. ............ temp. 62'0; sp. gr. 110173

» 120t 130E. ............ » 600 » 10222
»w 130to 140E. ............ » 662 » 10239
Between the parallels of 30° and 20° N. :~—
Long. 110to 120 E. ......... e temp. 72'4; sp. gr. 1:0249
» 120t0130E. ............ w 724 » 10255
» 130t0140E. ............ »n 788 » 10266
Between the parallels of 20° and 10° N. :—
Long. 100 to 110 E. ............ temp. 8?2'2; sp. gr. 10244
» 110t0 120 E. ............ » 810 »  1°0264
» 12000130 E. ............ » 806 » 10266

» 130t0140E. ............ , 821 n 10262

Between the parallel of 10° N. and the Equator :—

Long. 100 to 110 E. ............ temp. 82‘33'0; sp. gr. 1°0247
» 110t0 120 E. ............ » 824 » 10249
» 120t0130E. ............ ,, 834 » 10250
» 130to 140E. ............ » 836 » 10259

These observations (pp. 254~2€0) are selected and condensed from the Twelfth
Number of Meteorological Papers published by the Board of Trade in 1865.

Twenty-five different elements have been observed in the water of the ocean, or in
plants and animals of the sea: orygen, hydrogen, chlorine, bromine, iodinc,
tluorine, sulphur, phosphorus, carbon, nitrogen, silicon, iron, manganese, magnesium,
calcium, strontium, barium, sodium, potassium, silver, copper, lead, zinc, cobalt,
nickel; but only those printed in sfalic are predominant. Of these, chlorine, sul-
phuric acid, lime, and magnesia may be determined with great exactitude.
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Baltness of the Ocean.—The mean result of several analyses by ReeNavLY
gives :—

L7 P X (0]

( Chloride of Sodium . . . . . . . 2700

» Magnesium. . . . . . 0360

S " Potassiom . . . . . . 0070

SALINE Ig_‘;g:”'““ Sulphateof Lime. . . . . . . . 0140

’ ” Magnesia . . . . . . 0230

Carbonate of Lime . . . . . . . 0003

Bromide of Magnesium. . . . . . 0002

Loss, including Iodides, Silica, &c. . . . . . . . . . . . 0026
100°000

According to FoRCHRAMMER,* the mean of 140 complete analyses gives 3:430 of
salt in one kundred parts of water, unequally distributed over 16 regions; but the
specimens being principally taken at low latitudes, he regards this mean as too high.

The mean saltness of the Atlantic is 3'577; of the Californian Pacific 3'522; of
the Japanese Pacific 3443 ; and of the Indian Ocean 3'413.

CHAPTER XI.
DEEP-SEA SOUNDINGS IN THE INDIAN OCEAN.

Deep-Sea soundings have not been tried for to the same extent in the Indian
as in the Atlantic Ocean; those for the ldying down of the Red Sea and India
Telegraph are the principal. The following were made by Caprain W. J. 8.
PorrLeN, R.N,, in H.M.8. Cyclops, on the voyage to Aden in 1857, previous to his
sounding the Red Sea; this is an important paper, as the observations and remarks
tend to clear the chart of many vigids to the southward and north-eastward of
Madagascar.

“ Between the parallels of 35° and 40° S. many doubtful dangers are marked on the
charts ; and on ncaring them, the lead was brought into play. Two of these, I think,
may e fairly expunged from the position they have so long held.

* The first was the Brunswick, on which is inarked 85 fathoms,—deep enough, cer-
tainly, for any ship that floats; butto remove all doubt, I had two casts not far from
it of 1410 and 1102 fathoms without reaching bottom.

*The next was the Atalanta shoal, seen by two ships, an American and a Dutchman
both give the position different. I therefore laid it down on our chart in three
several places. I passed from the westward between the most northern position and
the first of the southern ones, and got four deep casts, besides several of 50 and
80 fathoms in their vicinity. The first was down (by intervals of time noted) to
1110 fathoms. I felt doubtful about the cast, and as there was no time to get
another cast before dark, lanterns were placed, and the lead was lét go, getting as
good a series of intervals as with many soundings we have made by daylight;

® The fall detail of the analyses is :~—Videnskabernes Sciskabs Skrifter.—V. Ra&KKE, 1860,
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wreover, proving that our firat cast was right, for this time the lead was down at
120 futhoms; and, as a further satisfaction, the valve bringing up a specimen of the
ottom, appeuring to be fine, light-coloured sand, over a hard bottomn. The next
10rning, having laid by nearly all night with 800 fathoms, I found no bottom; and
little further N.E. the lead was down at 900 fathoms. Here the valve brought up

specimen nguin similar to that which we had the preceding night, with a small
ebble on it ; and when a portion of this specimen was placed under the micruscope, it
roved to be someof the most beautiful species of the Diatomacee thatcan beimagined

* From this last sounding the course was more northerly, and considering what
ould have given rise to the report of pointed rocks, and how to account for finding
uch sheal water so {ar from any land, six and eight hundred miles—the Crozets on
he one hund, and south point of Madagascar on the other—thought it possible that
less depth might be met with, and further, that this vicinity onght to have a closer
xamination. However, looking to the westward, something like a break caught my
ye, but being the only person who could see it, I thought I was deceived by the
virage, and perhaps imagination, from dwelling so long on the subject of rocks, and
rent below.

* In the course of half an hour the officer of the watch reports passing broken
rater to the 8.E., just in the opposite direction to where I had seen a like object,
nt this time there was certainly no deception; the description given was, that it had
he appearance of water rushing and foaming over broken ground, like a mill-stream.
'rom the distance, wilh a glass, it most decidedly looked like breakers; and being
nder steam, almost a dead calm, I bore away for it ; nearing it, it lost the appear-
nce of break,but showed a white milky substance, in large patches, spread over &
onsiderable surface, with strips of durk water between, showing as the deepest
rater ; this, together with the long undulating motion from the 8.W. swell, had
sused it to appear from a distance, as if breaking. I steamed through, and with
46 futhoms found no bottom.

“ This appearance, I have no doubt, without examination, has given rise to the
eports of so many dangers seen between these parallels; and one circumstance
vhich took place with us will, I think, show how one may be deceived. The captain
1 the forecastle, not knowing that the course had been altered, or that anything
inusual was going on, suddenly looked out ahead, and shouted most lustily,
Broken water ahead, sir !’ This, too, when we were close to it.

* About the Brunswick shoal, also, for two days we were passing through what at
« distance might be taken for sand-spits, which on examination proved to be a small
selatinous polypi, with a small crustacea in the head of a yellow and brownish appear-
ince, which, seen in such immense quantities, might easily deceive at a distance,
wpecially in former days. What to call the white substance I do not know ; there
vere infusorie and small crustaces found amongst it.

** Steering now to pass to the westward of Mauritius, a little south of the parallel of
20°, distant from the land 80 miles, I could not get bottom with 1375 fathoms of
ine. This first showed me the improbability of the Indian Ocean being of less
lepth than the Atlantic. Proceeding nortlward, I passed up to the westward of
Jargados Garajos, Saya de Malha, east of Scychelles, and crossed the Equator in
18° 20’ K., getting a cast 9 miles south of it, with 2380 fathoms ; no bottom.

** Between 40 and 50 imiles west of the northern part of the Cargados got bottom
vith '1400 fathoms of line. In Lat. 14° 41’ 8,, and Long. 58° 43' E., no bottom
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with 1670 fathoms. In Lat. 10° 30’ 8., and Long. 58° 63’ E., no bottom with
1320 fathoms; here the ship was passing through strong tide-rips looking like
breakers, or rather a rush of water over uneven bottom ; in fact, it was one of the
first overfalls that we had met; on first view it appeared as if numbers of fish at the
distance were swimming about just under the surface, or the albicore in chase of the
flying fish. Passing near where 185 fathoms are marked on the chart N.W. of the
Saya de Malha, no bottom with 200 fathoms.

“Wind now light from northward; when I was close to the doubtful George
island, and about 3} of & mile west of its southern part, 2000 fathoms of line
would not reach bottom; temp. of surface 81°:5, at the greatest depth 88°2.
Passed over this island nearly a mile within its southern point, and not finding
the ship on shore, conclude that such an island never existed here. Steaming
to pass near Rose Galley rocks, the next morning, 5 miles south of the most
western one, found bottom with 2254 fathoms of line, the valve bringing in plentiful
specimens {rom that depth; and the thermometer sent down showed a minimum
temperature of 35°. The thermometers are hardly to be depended on, for up to
this time I have invariably found that on their return the tell-tale in the maximum
column has shown very different from what it did on starting—viz., the surface-
temperature, from which we may conclude that the minimum tell-tale has moved
also. Mge. McLEAR, the astronomer at the Cape, also spoke of it taking up one of
our deep-sea thermometers when he was on board, and quite altering the indices
with a very little motion, less than the line is likely to give it on its passage up and
down.

“ After this sounding near the Rose Galley rocks I passed about 1 mile west of the
westernmost one, and could not detect the slightest break or disturbance in the sea
anywhere. Approaching Swift bank, I commenced sounding with 150 fatboms only,
and carried a line of that depth over the bank without reaching bottom.”

CHAPTER XIIL
WHALING-GROUNDS IN THE PACIFIC, ATLANTIC, AND INDIAN OCEANS.

Tae following observations are extracted from CoumanpER WiLkes' “ Narrative
of the United States’ Exploring Expedition, 1838-1842."

The principal whaling-grounds in the Pacific are indicated below; they are con.
fined particularly to spaces which huve been known in the Pacific Ocean by names
well understood among the whalers, such as the *onsshore ground,” and the * off-
shore ground,” “ middle ground,” &e. These spaces, however, have wide linits ; thus,
for instance, the * on-shore ground” embraces the whole extent of ocean along the
coasts of Chili and Peru, from the island of Juan Foernandez to the Galapagos
islands; and the “off:shore ground” the space between Lat. 6° and 10° 8., Lon., 90°
and 120° W.

The following list embraces all the different grounds in the Pacific visited by
whalers :—

1. The on-shore ground.
2. ,, off-shore ground.
8. In the neighbourhood of the Hawaiian islands.



264 WHALING GROUNDS

4. In the neighbourhood of the Society islands.
5. »”» » Samoan group.
6. » » Feejee group.

7. » Kingsmill group.

8. Along and to the south of the equator, from the coast of South America to

the Kingsmill group.
9. Across the South Pacific, between the parallels of 21° and 27° 8.
10. » North » »” 27° and 35° N.

11. In the neighbourhood of the east coast of New Zealand.

12. The Middle Ground, between New Holland and New Zealand.
13. The coast of Japan, and between it and the Bonin islands.

14. The N.W. coast of America.

15. Coast of California.

These, it will be scen, embrace a large field, and it might be supposed that a ship
could hardly miss finding the animals. Such, however, is not the case. A vessel
may visit all these places, and yet return home a “clean ship,” if she happened to
be out of season. It appears from experience that whales in their migrations con-
gregate in the above-named places at certain times of the year, and those who are
acquainted with the business endeavour to be early on the cruising-grounds. I shall
now point out the times, according to the best information, at which the whales visit
the several grounds, and although not a whaler, I hope to give such information as
may be useful to this adventurous class of my countrymen.

For convenience of description, the cruising-grounds may be considered as included
within four diatinct sections or belts.

These belts are from twenty to twenty-five degrees of latitude in width.

The first of which I shall speak is that between the equator aud the northern
tropic; the second, between the tropic and latitude 50° N.; the third, between the
equator and the southern tropic; and the fourth, between the southern tropic and
Lat. 50° 8.

Within the tropics, whales are almost always to be met with. There are, how-
ever, p'trtlculal places within this zone where they chiefly congregate. Whales are
found in the first belt on the north side of the equator, to the southward of the

Sandwich islands, and thence westward as far as the Mulgrave islands, for the
greater part of the year; but the only spot or space they are known to abound at
any particular season within this belt, is to the westward of the Galapagos; they
pass and repass over the rest of this space in their migrations, and may generally be
found near to, or around the sinall islandx.

In the second belt, they range froin the coast of Japan to the north-west coast of
America, and California; this they frequert from May till November. In the month
of July they are found off the Bonin islands, and between them and the coast of
Japan. They frequent the space lying to the northward of the Hawaiian islands,
and comprehended between the parallels of 28° and 36° N., and within the meridians
of 145° and 165° W., from June to October; and resort to the north-west coast of
America in August and September; and to that of California in November and
January. .

The third belt comprises the ocean from the coast of South America to the Kings-
mill group, including the Marquesas, Society, and Friendly islands, the Samoan and
Focjee groups. Within these nre the spaces known as the *“on-shore and off-shore
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In the Atlantic Ocean :
1. Off the Azores or Western islands.
2. . Cape De Verdes.
3. North of the Bahama banks.
4. Gulf of Mexico.
5. Caribbean sea.
6. To the eastward of the Windward islands.
7. North coast of Brazil.
8. South ocoast of Brazil.
9. Carrol ground, or a space of ocean lying between St. Helena and Africa.

In the Indian Ocean :
1. Off the southern end of Madagascar, and between it and Africa.
2. ,, northern end »» » ”

3. The coast of Arabia.

4. West coast of Java.

5. North-west coast of New Holland.

8. South coast of New Holland, and beftween it and Van Diemen's Land.

The periods or times allotted to these fisheries coincide with the times at which
it might be expected that the food of the whale would be most plentiful, if brought
by the polar streams.

The Atlantic fishery is for the most part carried on in a smaller class of vessels
than those used in the Pacific; the voyages are of less duration, and less capital is
therefore required in this business than the other. In speaking of cruising-grounds,
T shall follow the order in which they are visited.

The first in point of time is that near the Azores. This ground does not extend
more than 200 miles from these islands, and lies principally to the southward of
them. Here whales are found during the summer months, and as late as October.
Thess islands, it will be well to remark here, lis in the route of the Great North
Polar Stream, and form an obstruction to its passage; consequently the food is
arrested in its progress and is accumulated here.

The next ground visited is off cape Blanco and the cape De Verdes, and it is also
searched by the outward-bound ships of the Pacific fleet.

The whalers of the Atlantic next pass to the north coast of Bratil, in the monthe
of October, November, and December, and thenco to the Brazil bank, and off the
mouths of the Rio de la Plata, where they fish in January and February; after
this they seek 8t. Helena and the Carrol Ground, which lies from fifty to two
hundred miles south-east of that island, towards the cape of Good Hope. On the
latter ground they remain during the months of March, April, and May; and
thence they pass to the westward, along the South American coast, to the east-
ward of the Windward islands; thence to the Bahama banks, cape Hatteras, and
ulong the coast of the United Btates, home.

The smaller class of whalers seldom extend their cruising to the south of the
line; but after they have visited the first two whaling-grounds, they usually pass
to the westward, towards the islands of Fernando de Noronha, and thence along
the South American coast, till they reach the Windward islands. They frequent
the Caribbean sea in the months of January aud February, and farther to the
westward, off the peninsula of Yucatan and Cubs, in April; after whioh time they
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proceed through the gulf of Mexico, to cruise off the Bahama banks, and cape
Hatteras, in May. Thence they pass northward, on either side of the Gulf Stream,
to the eastern side of the Grand banks. :

In the Indian ocean, the south part of Madagascar, off point Dauphin, is visited
in March and April; in May, June, and July, the ground of the south-west cape
of Madagascar, in the Mozambique channel, and upon both sides of that channel.
The whalers usually recruit in St. Augustine's bay, where supplies are to be had in
abundance, and both wood dnd water are casily procured. After this, they usually
spend some time off cape Corrieutes, with the cape and headlands on either side,
and visit the Comoro isles. Sperm whales are frequently found in numnbers among
these islauds, and ships usually do well in their vicinity. The African coast,
from Mozambique Lo Zanzibar, is good ground, and the latter place is also a good
port for repairing.

Some ships extend their cruising during the north-east Monsoon, from October
to April, to the Arabian coast, but the African is generally preferred. The
Chagos Archipelago at times affords some success, but it is very doubtful ground,
and has not been often frequented. The proper season is during the south-west
Monsoon. '

The most profitable ground in the Indian ocean is the west and north-west
coasts of New Holland, as far eastward as the islands of Timor, Lombock, aud
Angier, and westward to the Keeling islands, including the coast of Java.

It will be perceived how nearly these grounds coincide with the places wherein,
according to the views already stated, the polar streams are obstructed by land
or islands, so as either to interrupt their course, or "create such an impediment as
to change it.

The Sooloo sea in the only place that remains to be noticed. American ships,
however, have seldom gone thither; but some English vessels are reported as
having met with much success there.

There are two routes by which whale-ships can enter the Pacific: one by the
cape of Good Hope and round New Holland ; the other, by cape Horn.

To tako the first route, they ought generally to time their departure so as to
meet the season of New Zealand in March, and this is also the best course for
ships sailing in the autumn from the United States. They will then reach their
whaling-ground at the earliest possible season, and place themselves at once in a
situation to reap the harvest of which they are in search; and they would, in all
probability, have time to refit and recruit after the outward voyage. This is much
move important for insuring success in this employment than very many either of
the masters or owners are aware. After a few days in port, and a supply of fresh
veogetables, they would find both their ships and crews in a better condition to take
the ses and keep it. After remaining six weeks or two months on the New Zealund
ground, until the winter season and boisterous weather approach, the vessels should
pass to the northward, towards Sunday island, and thence cruise to the eastward,
between the latitudes of 33° and 28° 8., or even in a few degrees higher latitude.
The lower latitudes are, however, found to be the most frequented by the whale.
Along these parallels they proceed as far as the coast of South America, 8o as to
arrive there in the course of the month of September, after passing part of the time
to the westward of the islands of Juan Fernandez and Massufuera.

Other vessels reach the Society islands in June, and thence pass to the westward,
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in order to meet the season off the Sumoan and Feejee Groups ; thence again withou
the Tropics to the south, either on the *“ middle ground,” between New Holland ane
New Zealand, or to a higher south Iatitude, and again meet the season off Nev
Zealand at the end of summer or in March. Those that reach the coast of Chil
generally recruit in the bay of Talcahuana, or in the port of Payta, in Peru, and ar
ready to take up the season on the  off-shore ground” in November.

Vessels leaving Europe in the beginning of summer would do better to take th
route round Cape Horn, reaching Chili or Peru in time to recruit before the montl
of November, at which time they repair to the * off-shore ground,” where they
remain for one, two, or three months ; thence pass to the Marquesas islands and t
the westward of them, and thence to the west, along the Equator, as far as th
Mulgrave islands and the coast of Japan. Returning, they proceed to the north
west coast of America, California, and finally reach the Sandwich islands to recrui
by the months of October or November. Other vessels pass directly from the * off
shore ground” to the neighbourhood of the Sandwich islands, where they spend the
months of February, March, and a part of April ; they then proceed to the Latitude
of 30° and .continue their cruising on each side of that parallel between the
meridians of 145° and 165° W., until October, when they repair to the Hawaiiar
islands to recruit.

CHAPTER XIIL
THE MAGNETISM OF IRON SHIPS.

IN “Notes on the Physical Geography of the South Atlantic” is given a general
description of the various elements of Magnetism as exhibited in the “ Varia-
tion” of the compass, in the *Dip” of the needle, and in the *Total Force” of
which the variation and dip are component parts ; it is sufficient here to refer the
reader to those remarks, and to draw his attention to these magnetic elements being
represented on the charts of the Indian ocean which accompany this work ; observing,
however, that on one of the charts it is not the Total Force which is given, for that
total force being the expression of two forces, one * Horizontal,” and the other
“ Vartical,” it is only necessary to delineate the former,—~a knowledge of which, with
the “ Dip,” enables us to anticipate the changes that take place in a ship’s magnetism,
and consequently in the deviation.

This work does not propose to enter largely on the general and important subject
of the magnetism of iron ships, for the seaman will find it more to his advantage
to peruse and master the *“ Admiralty Manual” relating thereto ; it may, however,
be useful in this place to draw his attention to a portion of an excellent paper
published in the Philosophical Transactions, * On the Reduction and Discussion of
the Deviation of the Compass,” by CapTain J. Evaxs, R.N.

1. Oun the best Direction for Building an Iron Ship.

In those built head N.E., East, West, and N.W., strong soutk polarity (or an
attractive force on the north end of the compass needle), obtains on one side of the
ship adjoining the compass as usually placed between the middle section and the
stern ; the resulting disturbance is not lessened as the compass is moved in a fore+
and-aft lino within these limits. :
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In vessels built head S.E. and S.W., north polarity obtains under the same
conditions.

In vessels built head North or South, the conditions arise, that in the former the
attraction is toward the stern (the topsides in their action being neutral to a compass
in the middle line of the deck), and diminishes in force as the compass is moved
towards the bow. In the latter the law is reversed, and small compass deviations
are obtained as the stern is approached.®

In an iron sailing ship, built head to South, there will be an attraction of the
north point of the compass to the head ; and if built head to North, a like attraction
to the ship's stern ; and so far there would seem to be no advantage in one direction
over the other. Bat in the first case the topsides near the compass have weak
magnetism ; in the second case they ave strongly magnetic: the first position seems
therefore preferable.

In an iron steam-ship, built head to South, the attraction due to machinery is
added to that of the hull, whereas in one built head to North, the attractive
forces of hull and machinery are, in the northern hemisphere, antagonistic, and a
position of small, or no “ semicircular” deviation for the compass may generally be
obtained. To iron steam.vessels engaged on the home or foreign trades in the
northern hemisphere, this direction of build is therefore to be preferred.

2. On the Position and Arrangements of the Compass.

The position of the compass, whether standard or steering, must depend, as will have
been observed from the foregoing conclusions, on the direction of the ship's build ;
that is, in those built head North the compass must be as far removed from the
stern as circumstances will permit ; in those built South, placed as near to the stern
as convenient, without approaching so close to the rudder-head or iron taffrail as to
cause the ship’s general magnetism to be overpowered by the magnetic influence of
those masses.

Tun ships built East or West there is little choice of position, except to avoid, as a
general rule, proximity to vertical masses of iron ; in vessels built with their heads on
the intercardinal points, a position approximating to the bow or atern respectively,
where the action from the topsides (to be determined experimentally) is at a
minimum, is to be preferred.

Ample elevation above the deck, and to be strictly confined to the middle line of
the ship, are the primary conditions of position for every compass in an iron ship,

® Hence it follows that the character of the deviation—though not the amount—msy be
sapproximately represented in a tabular form, as follows :—

Approximate Magnetic Maximum Easterly Devia- Maximum Westerly Devia-

Direction of Ship's tion occurs when Ship's tion occurs when Ship's
Head while Head by Compass Head by Compass
Building. is near. is near,
N. W. E.
N.E. N.W. 8.K.
E. N. 8.
S.E. N.E. S.W.
8. E. w.
8.W. S.E. N.W.
W. 8. N.
N.W. 8. W. N.E
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and no compass, whether steering or standard, should be nearer the iron deck beams
than 4 feet : for the steering compass this arrangement could be met by the use of n
vertical card for the helmsman.

The standard compass, which as a rule I should recommend to be invariably
uncompensated, requires an elevation of at least 8 or 6 feet from the deck, and to be
fitted on a separate and permanent pillar ov stand: it is by this superior elevation
that the strong magnetic power of the iron beams and adjoining topsides is cox-
respondingly lessened,

As every piece of iron not composing « part of, and hammered in the fabrication of
the hull—such as the rudder, funnel, boilers, and machinery, tanks, cooking galleys,
fastenings of deck houses, &c.—are all of a magnetic character differing fram the
hull of a ship, their proximity should be avoided, and, so far as possible, the compass
should be placed so that they may act as correctors of the general magnetism of the
hull.

A compass placed out of the middle line of the deck is affected by the nearest top-
side, and its deviations must necessarily be much increased if that topside has the
dominant polarity, as in the ships built East or West.

Experience has proved that the practical value of mast or elevated compasses has in
some cnses been overrated ; they are, in fact, affected by the ship’s magnetism to an
amount depending on their elevation and the direction of the ship's build. Thus, in
ships built North or South, but especially the latter—the compass being on the mizen
mast—the deviations will be large comparatively. In ships built East or West
the deviations will be comparatively small, from the topside (which would affect
a deck compass) being more directly under the mast-compass; they may, there-
fore, be useful in the latter cases, and valueless in a ship built head to the
South. The wear and tear on the pivots and agate caps of mast-compasses, from
the increaged motion due to their elevation, require constant attention when they are

employed.

8. Oa Tarious Sources of Error affecting a Compass placed under
Javourable conditions.

Errors arising from changes of geographic position must of necessity ocour, as
also incidental causes of error due to anomalous rather than general conditions.
There is, however, one source of compass-error—that arising from the heeling of
the ship—which has not yet been alluded to, as the ship in all the points hereto
reviewed is assumed to be on an even keel.

The few experiments made in ships of the Royal Navy tend to prove, as also doey
the test of experience, that when the original compass deviations are small, the errors
from heeling are generally small in proportion; and conversely, that exaggerated
errors from heeling are the consequence of exaggerated errors while on an even keel.
Ample elevation from the deck, in order to raise the compass above the level of the
topsides and adjacent deck beams, is one of the chief conditions for reducing this
source of error,
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With head built North, on heeling, the north ‘end of compass meedle will be
attracted to the weatheror nearest side from

its soutk polarity,

" N.E. ” » the same.

" East, " ” the same.

" S.E. " the north end of needle will have but little
arror from the balanced conditions of north
and south polarity of topeides.

” South, »  the north end of needle will be repelled to
the lee side by the nor?A palarity of nearest
or weather topside.

» 8.W. - the north end of needle will have but little

errar, 8s at 8.E,

» West, " the north end of needle will be atfracted to
the weather or nearest side,

” N ~w- ” » the same.

These laws only hold good as long as the topsides in the immediate vioinity of
the compass retain their dominant polarity due to their original direction of build in
Great Britain : if in south magnetioc Jatitudes a change of polarity takes place, the
conditions of heeling correspond to such change.

The maximunrdisturbance on heeling in all these vessels is when their heads are
(by disturbed compass) magnetio North or South, and this disturbance vanishes
when the head is East or West. This law of disturbance may be thus explained :
when the vessel's head is north or south on an even keel (by disturbed compass), the
needle lies parallel to the topsides by their combined action, which neutralizes each
other; on heeling, the nearest topside exercises its then dominant polarity at right
angles to the direction of the needle, and hence the maximum error. With the ship’s
head east or west, whether on an even keel or heeling, either pole of the compass-
needle points directly to the topsides, and is consequently unaffected exoept in a
vertical plane. .

As the amount of disturbanoe on heeling varies under the various conditions of
direction of build, height of compass, and breadth of ship or distance of topeides,
added to the prevailing permanent or inductive magnetic condition of the latter and
the deck beams, each ship must have an individual character, to be determined only
by experiment or observation at sea. There are, however, strong grounds for in-
ferring that by a judicious position of the compass, 8o as to ensure small errors while
on an even keel, the errors arising from the ship’s heel will be so proportionally re-
duced as not practically to affect the navigation of the ship in the haunds of a prudent
seaman.

In conclusion, it is recommended to every master of an iron ship or steamer
that he be provided with Gopreex's * Time Azimuth Chart,” whereby, with in-
credibly little trouble, he can determine the true bearing (within 1° or 8°) of any
celeetial object when it meridian distunce in greater than two hours; so that by
observing the object’s bearing by compass at any given instant (within the limits
stated), and then mensuring the true aximuth on the chart, he at onca knows the
error on the course he is steering.
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PART II

SAILING DIRECTIONS

FOR THE

PRINCIPAL PORTS IN THE INDIAN OCEAN.

—————

SOUTH AND EAST COASTIS OF AFRICA.

#.* THE VariaTION OoF THE CoMPass IN 1864 was;—TABLE Bay TO
CaPR AGULHAS 29° 40’ W, ;—Care Recire 29° 35’ W.;—THE MOUTH OF
Burraro River 29° 15’ W.; —Porr Natan 27° W.; — Denacor Bay
24° 20 W. ;—CarE CorRrIENTES 22° 30’ W.;—QUILLIMANE River 18° W, ;—
MozaMBIQUE 14° 15’ W.;—CaPE DErcapo 11° 48' W.;—PoRT ZANZIBAR
10° 200 W.;—PeMBA 9° 4’ W.;—MomBaz 9° 7' W.;—CAPE GUARDAFUI
2° 40 W.

TABLE BAY.—Table Bay, at the southern extreme of the west coast of Africa,
is situate on the northern side of that peninsula, the south extremity of which
bears the name of the Cape of Good Hope. In the south part of the bay, at
about two miles eastward from the town, is the Royal Observatory, in Latitude
33° 56’ 3" 8., and Longitude 18° 28' 42", or 1h. 13m. 55s. east of Greenwich. The
Lion’s Rump, Robben Island, and Blaauwberg may be considered as the extremes
of Table Bay, which give it an extent of 7 miles from north to south, and 6 miles
from east to west. In it the soundings range from 6 to 20 fathoms, the former
depth being found at § a mile or less from the shores, except in the southern
part of the bay, abreast the town, where there are but 6 and 6 futhoms at
nearly one mile from the land, towards which the water thence shoalens very
gradually.

With the exception of the off-lay from the shores, the only danger to be feared
is the Whale Rock, an isolated rocky patch over which the seu breaks, when there
is any swell, but at other times the water pusses smoothly over it; it lies 4 of amile .

T
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8. by W. from the south point of Robben Island, and has 5 and 7 tathoms close to it
all round, and 4, 5, and 6 fathoms between it and the island. When approaching
the bay from the southward, the rocks named the Lion's Paws, which lie about
4 a mile off shore at the foot of the Lion’s Head, and also the coast in their vicinity,
should be avoided, by giviug the land a berth of one mile or more.

ROBBEN ISLAND lies 24 miles southward of Dassen Island, 5} miles N. by
E. } E. from Green Point lighthouse, and 37 miles from the shore at Blazuwberg.
Itis low and flat, about 11 mile in length from N. by E. to 8. by W., one milo in
breadth, and bounded by reefs which from its western shore project } of a mile;
rocky ground deepening gradually from 5 to 10 fathoms also extends W. by N. one
mile from the western extremity of the jsland, and causes heavy breakers when the
wind blows strongly from S.W. to North. The north-east side of the island is free
from danger, but the eastern shore is fronted by a rocky shoal, which extends E. by
8. from the church tower to a depth of.4 futhoms, at the distance of half a mile
from the land; the depths upon it are irregular, varying fiom 2 to 4 fathoms, and
its position is well marked by an abundance of seaweed.

At the south end of Robben Island there is a hospital for lunatics. There is, or
was, also a depot for convicts from the Cape, who are or were employed in quarrying
lime-stone, of which the base of the island is composed. Grapes and vegetables are
grown, and there are several springs of good water. The soil is sandy. The highest
part of the island is Minto Hill, situate at its south end, the summit of which is
106 feet above the sea level : upon this hill there is a lighthouse (consisting of a
round white tower, 76 feet high) which shows a fized white light at 154 feet ubove
the sea, visible from a distance of about 20 miles.

Few vessels touch at Robben Islund, and such as have occasion to send a boat's
crew to shore, anchor on its eastern side, it being unsafe to anchor on its western
side on account of the heavy swell. The best landing-place is in Murray Bay, on
the north-east shore of the island ; another place is in the cove at its south-east side,
near the lunatic establishment.

CAPEB TOWN, situate in the south-west corner of Table Bay, at the foot of
Table Mountain and Devil’s Peak, and on the eastern side of the Lion’s Head and
Rump, is built upon a shelving plain, which gradually rises to the foot of those hills;
the last two of which stretch out to the northward, and shelter the bay from westerly
winds. The town is defended by numerous forts and batteries, and all kinds of

" supplies can be readily procured for shipping on reasonable terms.

The Castle, at the eastern extremity of the town, is a pentagonal fortress of
considerable strength, containing some public offices, barracks, &c., and having
outworks which command both the bay and the roads to the country. A little
further eastward, the town has an additional protection in Fort Kuockle and some
fortifed lines of defence. Aud on the northern side it is guarded by Amsterdam,
Chavonne, and other batteries.

The town is regularly laid out, contains several good squares, and the streets
which are straight and wide, cross each other at right angles, inany of them being
watered by cavals, and planted on either side with trees, in the Dutch fashion. The
houses are generally two stories in height, and are constructed with flat roofs in
consequence of the violent winds to which the place is subject. They are bujlt of
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stone, their exterior being either whitewashed or neatly stuccoed ; their interiors are
spacious and convenient, and many of them have terraces or stoeps before them.
They are frequently shaded by a small row of fir-trees, which form an ggreeable
relief to their duzzling whiteness, and at the same time afford the advantage of a
sbady walk. The terrace walks in front of the houses are generally the favourite
lounge of the fumily in the evening or during the heat of the day, and at all tinep
they afford an agreesble promenade. The rooms are airy, but unprovided with
eeiling, the naked juists being seen, with the floor above them. The fluors are
generully varnished ; very few rooms boast of fire-places, and from the deficiency of
chimneys the aspect of the town is such as to make one believe it a foreign rather
than an English settlement. The Heerengracht, or Gentleman's Walk, is the principal
and fashionable street of the town.

The principal public buildings are the Government House, with extensive gardens,
the burgher senate-house, burracks, commercial exchange, custom-house, town and
district gaol, military depdt, and tax-office ; Eoglish, Dutch, Lutheran, and Presby-
terian churches; Roman Catholic, Independent, Wesleyan, and missionary chapels ;
Somerset Hospital, and two others ; the theatre, Freemasons' Lodge, South Alrican
College, police office, &c. Cupe Town is the seat of the sypreme court of justice for
the colony, the Vice-Admiralty Court, a court for the recovery of small debts, a
Government baok called the Lombard Discount Bank ; aud contains a savings’ bank,
a public library, several public free schools, and many literary, scientific, religious,
and benevolent associations. The town and district also possess several water-mills,
tanneries, hat, candle, snuff, and soap factories, an iron foundry, breweries, distil-
leries, sawing and steam mills, &. It is likewise plentifully supplied with good
water.

British residents in India frequently resort here for improving their health; and
the town has generally a gay and bustling appearance; balls and theatres are the
favourite amusements. The environs are very picturesque, and between the town
and mountains which surround it, many handsome private gardens have been laid
out.

The Observatory is a large and elegant structure situate 2} miles eastward of the
towu, on a flat sundy heath. The central part of the building js allotted to the
instruments, and the wings lorm the residences of the astronomer and his assistants.
In front of this is the tiine-ball apparatus.

S169aLs.—A time-ball has been erected at the flag-staff at the Observatory, for
the purpose of daily communicating to ships in the barbour the instant of oxe o’clock,
Cape mean time, which corresponds to 11h. 46m. 6s. (¢.m.) of Greenwich mean time.
As the ball attached to the Observatory is not generally visible by the shipping on
the eastern side of the bay, owing to the intervention of buildings, another has
been established on the Lion's Rump, where there is likewise a beacon and flag-staff.

By pointing the common ship spy-glass to the signal-ball at the Observatory a
minute or two befors 1h., and noting by the chronometer the instant of the fall of
the ball from the top of the staff, and afterwards subtracting 11h. 46, &s. from the
time by chronometer, the error of the chronometer, or Greenwich mean time will be
obtained, which, compared with the error obtained at departure, will give the rate
during the interval.

When ascertaining the rate by the time-ball on the Lion's Rump, the observer
should note the time by his chronometer when thut bell begins.to full, and fhew sub-

Te
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tract one second from that time, he will thus have the moment of 1h. p.m. by mean
time at the Observatory.

The rate of a chronometer obtained on shore rarely agrees with the true rate at
sea; this arises from the motion of the ship and other causes. It therefore
becomes necessary to ascertain the sea-rate after the chronometer has been placed on
board in the berth it is to occupy during the voyage, and from which it should not
be removed throughout that period. The time-balls at Ascension, St. Helena, and
at this place afford the requisite convenience for obtaining this important object, and
that with but little calculation or difficulty. When the vessel continues a week or
more in the bay, it is advisable to ascertain the existing rate. Should the rate be
trifling, perhaps less than the probable errors of observation, it will then be right to
diminish the latter, by dividing the observations into two or more groups, and to
take the mean of each group for one observation; the differences of these means,
divided by the intervals of days, will give a determination not far from truth.

The following general signals are shown from the Port office only when, from
local experience and good barometers, a severe gale may be expected. It is strongly
recommended that all commanders immediately repair on board their respective
vessels, and answer them by hoisting the Answering Pendant, or the Ensign, at the
peak-end, or any of the mastheads. They are repeated from the Lion's Rump
signal-station. Any neglect in the observance of, or departure from, the foregoing
instructions, will be reported to the agents for LLoyYp’s, and to the consignees :—

‘White, pierced blue, over Union Jack.—Clear hawse and prepare to veer
cable.

Union Jack over white, pierced blue.—Veer to a whole cable, and see the third
anchor clear.

Union Jack over blue, white, blue, horizontal.—Strike lower-yards and top-
‘masts, and rig in jib-booms.

Blue, white, blue, horizontal, over Union Jack.—Down top-gallant yards and
masts, point yards to the wind, and see everything clear for working ship
as far as practicable.

Union Jack over No. 4, white and red, vertical.—Shorten in cable to same

scope as when first moored.

Ships or vessels having MARRYAT'S Code of Signals can make their wishes known
to their agents, in blowing weather, through the Port Office; and any assistance
required will be strictly attended to as far as practicable ; and vessels not having the
code can make the following with their ensigns : —

1st. Ensign in the fore-top-mast rigging.—I am in want of a cable.
2nd. Ensign in the main-top-mast rigging.—JI am in want of an anchor.
3rd. Eosign in the fore-rigging.—JI kave paited a bower cable.

4th. Ensign in the main-rigging.—1 want an anchor and cable.

5th. Wheft where best seen.—Send off a boat.

In order to notify to the public as promptly as possible the occurrence of casualties
on the coast near Cape Town, by shipwreck or otherwise, it is directed that, when
ever a vessel is known to be in need of as:istance, three guns will be fired from the
Chavonne Battery, at an interval of two minutes between each, to be taken up and
answered by one gun from the Imhoff’ Battery.
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Lights.—On Green Point there is a lighthouse 52 feet high, which exhibits a
white light flashing every 10 seconds, at 65 feet above the sea, visible from a
distance of 18 miles. At three-fifths of a mile eastward from Green Point, there is
a lighthouse on Mouillé Point, which shows a fized red light at 44 feet above the
sea, visible about 10 miles. The building is a round tower 30 feet high, painted in
red and white bands.

In addition to the lights on Green and Mouillé Points, two small ones have been
established in front of the town ;* one at the commencement of the north jetty, and
the other at the commencement of the old south jetty. The former is coloured red,
is lit from sunset to sunrise, and is intended to guide vessels running for the
anchorage at night. After having cleared and rounded Mouillé Point, steer on
until the light becomes visible—the course may then be altered, steering for the light,
and anchor in five or six fathoms, according to circumstances. The latfer is coloured
green, and only lit during northerly gales. Should vessels part from their cables
during a northerly gale, and be unable to work ont, it is strongly recommended to
run for the light, and beach close southward of the Castle ditch, the crews remaining
in their vessels, by which means little or no danger to life is to be apprehended. It
is also recommended that, in the case of such vessels taking the ground, any after-
sail which may have been set in running for the beach should immediately be taken
in, keeping the foresail or fore-top-sail set, as the case may be, until the vessel is
firmly grounded.

The following signals may be made from the most convenient point to vessels that
be stranded :—

In day-time, a number will be shown, white upon a black ground.

At night, the number will be shown transparent.

No. 1. You are earnestly requested to remain on board till assistance is sent;
there is no danger to life.

No. 2. Send a line on shore by cask and look out for line from rocket or
mortar.

No. 3. Secure the rope: bend a warp or hawser to it, for us to haul it on
shore for the boat, or for us to send you a stout rope, to be made fast to
some firm part of the wreck, that we may haul off a boat for bringing you on
shore. '

No. 4. Life-boat will communicate at low water, or as soon as may be prac-
ticable. .

No. 5. Have good long lines ready for life-boat, and prepare to leave your
vessel ; no baggage will be allowed in the life-boat.

ANSWERS TO THE ABOVE SIGNALS.

By day.—A man will stand on the most conspicuous part of the vessel, and wave
his hat three times over his head.

By night.—A light will be shown over the side of the vessel, where best seen.
(1855.)

CurrENTS.—In the Admiralty instructions for the port it is stated that a current

* We are doubtful if these lights are now shown. A green light (visible between south, round
by west, and north) is exhibited on the outer staging of the works of the breakwater now in
progress of construction.
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varying in strength from half a knot to two or three knots an hour, seis northward
past Table Bay and Robben Island, but during the winter months, when N.W. winds
prevail, a current sets into Table Buy from the N.N.W., and impinging on the south-
east shore of the buy, about 8alt River, divides into two streams, the one setting north-
ward along the coast and out between Robben Island and the mainland at Blaauw-
berg, while the other takes a westerly course as fur as the Cape-town Castle, then
northerly, sweeping the south-west shore of the bay, and carrying away loose soil
from the routh sides of the jetties and projecting rocky points. During the summer
season it has been observed, particularly during south-easters, that a gentle stream
set round Mouille Point to the 8.8.E. into the bay, and out by the Blaauwberg beach,
as in the winter,

The rocks about the beach from Green Point to the Amsterdam Battery are bare,
and always free from sand; but in the depth of the bay, from the Castle to the Salt
River, vast quantities of sand and seaweed are removed from the beach by the draw-
back of the rollers, and carried away by the current, leaving the sea.shore a platform
of rock, which is again covered to the depth of two or three feet during the months
of summer.

Anchorage.— Vessels may anchor off the eastern side of Robben Island in from
10 to 12 fathoms, at from 1 to 1} mile from the shore; or within § of a mile of the
island in 6 or 8 futhoms, and obtain shelter from a 8.W. swell by the island and reefs.
A vessel may remain here until the wind comes to S.W. or W., which generally
happens in the morning during the fair season; then weigh, and, il necessary,
proceed to the anchorage off Cape Town. During a N.W. wind, a vessel will
obtain good shelter under this island, when she would be quite exposed off the
town.

In the Admiralty instructions for this coast it is stated that the best position for a
large vessel to anchor in is *“with the Whale Rock (upon which the sea almost
constantly breaks) open eastward of the south point of the island, bearing 8.W., and
the north extreme of the island N.W. 3 N. or N.-W. N, in 8 or 9 fathoms water,
sandy bottom. In this position H.M. steamer Hermes rode ont with ease a heavy
south-easter, and without undue strain upon her cable. Smaller vessels will find
excellent shelter on the above bearing off the northern extreme of the island, and
with the Whale Rock shut in by the south-east extreme of the island S.W. $ 8. in
5 or 6 fathoms. Closer to the shore than this, the ground is rocky. When at
anchor, Murray Bay, which has a sandy beach, and where landing can be effected,
will bear between W. by N. # N. and W. by N. } N.”

Secure berths may be had off Cape Town in the summer months, when the 8.E.
winds prevail. The bay is, however, much exposed to wind and sea from N. and
N.W. during the winter season, when the winds prevail from these quarters, and
send a heavy swell into the bay. It is, in fuct, extremely dangerous to remain here
after about the middle of May, for N.W. winds inay then be expected to set in, and
they blow so violently that no ship can possibly ride them out. N.W. gales may
be experienced in every seaton, but it is said they seldlom blow home in the bay
from November to May, though several vessels have been driven on shore by them,
even in the month of April. Tn the summer months, a ship may moor in about
6 fathoms, with Mouille Point lighthouse bearing N.W. § N., and the flag-staff on
the Lion’s Rump W. { N, at the distance of half a mile from the shore at Chavonne
Battery. When N.W. winds are expected, ships should not anchor in less than
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6} or 6 fathomas, becanse the swell runs more regularly than in shoal water, and at
these times they should ride with a whole cable or more, lest they drive, in which
case it would be difficult to bring them up again. Smaller vessels anchor in
3} fathoms with Mouille Point lighthouse bearing N.N.W., and the flag-staff on
Lion's Rump W. by N. } N,, at 4 cables’ lengths from the shore and abrenst
Amsterdam Battery ; or, still farther in, in 23 fathoma ®

There are two or three inconvenient and insufficient wooden jetties at the town,
said to be half devoured by the worm, where goods and passengers land and embark.
But plans for a floating steam-wharf, breakwaters, wet docks, sea-walls, &c., have
been entertained, one or the other of which may probably be shortly carried oat, and
thas give greater security and accommodation to vessels calling.¢
" Mr. Webster says, “ The water of Table Bay exhibite a very different appeatance,
according to the quarter from which the wind blows. With a N.W. wind the
water i= a dirty red, and turbid, as if mingled with a small quantity of blood.

¢ « Table Bay, 23 a place of discharge, and even as a place of call for refresh ts, has obtained
s very bad reputation. Many owners put a positive veto on their vessels guing there. I think,
bowever, its bad character is overrated, and an unnecessary degree of fear entertained with
regard to the safety of vessels riding in the roadstead. I write advisedly, when I afirm that
three-fourt hs of the wrecks which have taken place on entering this bay, have arisen from running
unnecessary risks, or from the carelessness and ignorance of the partles in command. Neither
would a vessel, properly moored on arrival with good ground tackle and s good stock of cable
before the violence of the gale scts in, be so liable to drive or part her cubles. A sufficient
degree of care and attention is seldom paid to eecing anchors laid down clearly, and in & proper
postion. In most cases, as soon as one anchor i3 gone (that very likely foul from the vesel's
having head-way, and overlaying it with the cable), the master goes on shore, where he remains,
never thinking of moorinz, in all probability, until a gale commences. It is also quite common
for vessels, calling for a temporary pur{. . to gt huduicd together in such 8 manner as to pre-
vent them paying out cable when it comn: .._cs blowing. The same circumstance occurred during
my pre<ent stay in the bay. The conse uence was, as toon 28 the ga'e commenced, four or five
ves-els were all driven together; and had the gale been of ordinary violence, they must have gone
on shure, and added to the unjust degree of dread with which this anchorage is viewed at the
present time.” — Mz in Nautical Maogazine, 1842, p. 807.

« Frum the experience of five winters,” says the FPort Captain,‘ I am of opinion that chain
cables do mot answer in this bay in northerly gales; and unless a vessel has a good hemp or ooir
aable on board during the winter months—yviz., May, June, July, and August—when such gules
are 1oy alent, socidents mast occur.  In some vessels the chain cables are evidently defeosive,
either from corrosion, or from being too small for the purpose.”

The comparstive merits of chain aud hempen cables have been thus commented npon by
CaPrarn Owex :—*Chain cables are to be preferred for anchoring in every situation where the
bottom is foul or rocky, and in all places where anchorage is usually sought. Bat under any
circumstsnces, where the ship is exposed to the ocean swell and heavy winds from seaward,
bemp bles are decidedly preferable, for then a vessel's only security is to veer two or four
cables, end on end; and these, by their length, lightness (being nearly of the same speeific gravity
as water), and elusticity, enable her to ride over the sea with buoyaney ; whereas, if riding by &
chain, it is no benefit to veer a long range of cable, as the chain will lie upon the ground, and
mot being clastic, but of great weight, it will operate against the rise of the vessel with the
swelling wave, and she will be subject to the most sudden and violent shocks from the strokes of
the sea, which either breaks over Ler, or causes her to plunge through the waves instead of riding
over them. No rhip liable to be 80 exposed should. therefore, be without two hempen cables, or,
what is far better, coir, which is 50 much lighter than hemp that it floats upon the water. It is
sleo strongly recommended to all vessels to use some few links of chain near the unchor, the

sdvantages from which are obvious, especially where the bottom is rocky, as the links of chain
may lie over any shurp or projecting fragment without danger of being out in two by the friction.
By this combinution the cable, if well spliced, 1uses none of its strength ; while, by the supended
but not excessive weight at the end, it vbtains a greater degree of pliability, which makes the ship
ride with mmure ease and sufety.

= Muny of the numerous shipwrecks in Table Bay may be attributed to the indiscriminate use
of chain cables. their nitare and management being ill understood ; nnd several example- are on
record where vessels have been obliged (even in the midst of a gale of wind) to ulip their chains
snd let go 1 hor with hempen cables, the ity for so doing being pointed out by the
danger of their sliuation.”

t A broakwater is being bailt. Tt starts from the shore at Somerset Hospital, and extends in
am easterly direction. (1865.)

.
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After a 8.E. wind, on the oontrary, the water is so beautifully pellucid, that
the anchor by which a vessel is ndmg in 10 fathoms, may be distinctly seen from
on board.”

For a general description of the Winds, see p. 69.

SurpLigs, &c.—At Cape Town all kinds of necessities and refreshments are
obtainable; there is plenty of good water, but wood is said to be scarce and dear.
Sheep, oxen, and other provisions can be obtained at moderate prices; also vege-
tables, fruits, &c. The water is brought down to the head of the pier in pipes, and
hoses are then used to convey it from the pipes to the casks in the boats.

Boat hire is expensive, but the surf is at times so very dangerous, that the reward
demanded caonot be considered disproportionate. Coolies, or public porters, are
stationed in the market-place, the charges for hire being regulated by the town
authorities.

“ All vessels bound eastward, or to the Australian colonies with passengers or
emigrants, and intending to call at some intermediate port for supplies, should, in
my opinion, give a decided preference to Table Bay over any harbour on the Brazil
coast. Supplies at the Cape are of superior quality and moderate price, whereas in
the Brazils they are very inferior and expensive. Neither in general cases would
there be so much detention caused to the vessel by calling at the Cape as on the
Brazil coast. Port charges are very moderate, and vessels calling for refreshments
only pay one-half.”— Mericano.

Directions.—The following instructions for entering Table Bay werc officially
issued in 1864, when the light on Minto Hill, Robben Island, was first exhibited :—

“ Vessels bound for Table Bay from the southward should not shut in Cape Point
light with the land at Slangkop Point until Robben Island light—which will be
seen before the flasking light on Green Point—bears N.E.} E., when they may
steer for it; and when Green Point light bears east, an E.N.E. course may be fol-
lowed until the red light on Mouillé Point comes open northward of Green Poiunt
light, bearing S.E. by S. This route will clear the Vulecan Rock and the reefs in
its vicinity. The course may now be altered to S.E. by E. 4 E., which will carry a
vessel one mile northward of Mouillé Point light, and within this distance no
stranger should round the point at night. When Mouillé red Light bears S.S.W., a
course about S. by E. } E. may be steered for the anchorage, bearing in mind not to
approach the green llght on the end of the breakwater too close. When the flasking
light on Green Point is shut in with the hillocks near Mouillé Point, or Mouillé
Point red light bears N.W., distant about one mile, a vessel may anchor in from
six to eight fathoms water. Small vessels may anchor in four or five fathoms, with
Mouillé Point light bearing about N.W. by N.

“Vessels bound to Table Bay from the northward should give Robben Island a
good berth, and not be misled by its light, for the island is low, and the dangerous
Whale Rock lies S. by W. 3 W., only 1% miles from the lighthouse, and nine cables
from the nearest point of the island. Having sighted Robben Island light, a vessel
should haul to the S.W., if the light bear anything to the westward of south, until
the flashing light on Green Point bears 8. by E. or S.8.E., then steer for it until
Robben Island light bears N.E., when steer 8.E.; and when Mouillé red light bears
S.S.W. steer about 8. by E. for the anchorage.

“ With Robben Island light and Green Point or Mouillé Point light, a vessel
may readily determine her position by cross bearings; but in working for the
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anchorage the safest and easiest plan to adopt is, whilst Green and Mouillé lights
are open of each other, to tack when Robben Island light bears N.by W.3 W,
and when they approach each other or become in line, to tack when Robben Island
light bears N. by W. This will prevent accidents from the low Blaauwberg beach,
on the eastern shore of the hay, and its deceptive appearance at night. Little, if
anything, can be lost in thus beating in by giving up the smooth water near the
shore, as a constant northerly current sets out between Robben Island and the main
land; added to which, the wind blows with greater violence froni the S.E. on the
east side of the bay than it does more to the westward, though not in such sudden
and violent gusts.”

The Cape of Good Hope, on approaching either from the eastward or westward,
has the appearance of a large island, when you are at such a distance as not to be
able to discern the connexion between its mountains. The highest and most re-
markable of these is Table Mountain, at the south part of Table Bay, which is 3550
feet above the level of the sea, flat at top, and sloping almost perpendicularly down
at its eastern end, where it is joined to a rugged peaked mountain, named the
Devil’s Peak, 3270 feet high, the division forming an apparent gap or chasm
between. Table Mountain falls down also to the westward, in a similar steep and
sudden manner, until it joins the foot of Lion’s Head, a mountain whose elevation
is 2180 feet ; this is joined on the northern side by an oblong hill 1150 feet high,
named Lion’s Rump. These three, in fact, make but one wountain, for, though
disjointed at their summits, they unite at a very considerable height above their
base. The Devil’s Peak appears broken into angular rugged points, while the
Lion’s Head is rounded similar to a dome, and looks like a work of art. They
partake of the form of an amphitheatre, with its face towards the N.E., the town
being situated at their base. .

Should a ship, in making Table Bay, be driven northward of Dassen Island, by
the current or winds, the soundings will be a good and safe guide to approach the
land by, for between Saldanha and Table Bays the depths are regular, and the -
soundings extend several leagues from the land. From Dassen Island to Robben
Island the depth of water is from 30 to 40 fathoms at five miles from the shore, and
three miles from the land there are froin 20 to 22 fathoms; about ten miles N.W.
of Robben Island are 30 fathoms, and ten miles westward of' Dassen Island, in the
parallel of 33° 30/, are 110 fathoms.

All vessels going to Table Bay should pass between Green and Mouillé Points and
Robben Island, while those going from it may pass between that island and the
main, for the strong S.E. winds produce a favourable current between that island
and the shore, while that between Robben Island and the points will be running
into the bay.

Between the foot of the Lion’s Head and Green Point, numerous rocks, visible
above water, lie at some distance from shore. Give these a good berth as you run
in, and you will shoalen your water pretty gradually from 36 and 34 to 26, 20, 16,
and 12 fathoms. You may borrow towards Green Point lighthouse to 10 fathoms,
without danger. Then steer up the bay, and you will have 11, 9, and 7 fathoms,
regular but rocky soundings, till you get about a mile within Green Point, when the
bottom becomes sandy and fit for anchorage.

When abreast of Green Point, should it happen that a vessel suddenly meets with
furious breezes from S.E. or E.S.E., blowing so hard out of the bay that it is im-
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possible to work to windward, which is frequently the case, then she must bear away
for Robben Island, taking care, of course, to guard against the Whale Rock. A ship
may anchor off the north side of that island in 9 or 10 fathoms; but when going to
this anchorage, a good berth should be given to the north-west point of Robben
Island to avoid the reef running half a mile from it.

Should a south-easter blow so strongly that a ship cannot bring up under the -
north end of Robben Island, and consequently be driven to sea, she should haunl
round as soon as poasible, and make short tacks to the southward of Green Point,
and lie under the high land until the violence of the wind has abated.

Capr. HorsBURGH has observed that * the south-easter comes from the land with
great fury; it is, therefore, prudent to take in a reef or two in the topsails before a
ship has reached Green Point, if near or a little past noon. By neglecting this
precaution, I have seen ships rounding the point with all sail set in a light breeze;
then suddenly meet the fiery south-easter on opening the bay, which compelled them
to let fly everything to save their masts; and one of these ships, whilst the people
were aloft securing the topsails, nearly ran on shore, on the east side of the bay, in
veering.”

Porr REquraTiONs.—We believe they are as annexed :—

1. On the arrival of merchant vessels in Table Bay, 2 proper berth will be pointed
out to the master thereof by the port captain, when he boards them ; and no master
of a merchant vessel shall shift his berth without permission from the port captain,
unless in case of extreme urgency, when he shall report his having done so, as early
as possible, at the port-office.

2. Should it be the intention of a master of a vessel to discharge or receive on
board any considerable quantity of merchandize, a berth will be pointed out to him
as close to the jetty or other landing-place as tHe safety of the vessel and other cir-
camstances will admit; and the master will then moor with two bower anchors, with
an open hawse to the N.N.E., taking especial care, in 80 mooring; not to overlay the
anchor of any other ship, or in any way to give the vessel near kim & foul berth.

Ships and vessels toaching in Table Bay for water and refreshments only may
ride at single anchor in the outer anchorage; but in this case it is particularly
recommended to veer ont 80 or 90 fathoms, if they ride by a chain cable, as the
liability of starting or fouling the anchor, or breaking the chain, will thereby be
greatly lessened ; and, if riding by a rope or coir cable, to run out a stream or good
kedge to steady the ship; and in both cases the other bower anchor should be kept
in perfect readiness to let go. When the vessel is properly moored with bower
anchors, or well secured with a bower and stream anchor, and with good cables,
buoys, and buoy ropes, the master will then take the exact place of the ship by the
bearing of two land-marks, and the depth of water; and should any accident occnr
by which the vessel may drift from her situation, or lose her anchors, a good bearing
and depth of water must be taken at the time, and the same must be notified in
writing to the port-captain. It is particularly recommended that vessels be kept as
snug as possible, to counteract the effects of periodical winds, which at times blow
with considerable violence.

HOUT BAY.—Hout Bay is about 11 miles south-westwaid of Table Bay; the
fntervening coast is high and bordered with rocks, and therefore requires a berth of
two or three miles. The bay rune in to the N.E., on the eastern side of Chapman’s
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Head, and forms a basin about 4 or 5 miles in circumference, where, with moorings
laid down, twenty sail of the line could lie land-locked in from 9 to 5 fathons water,
fine sandy bottom. High water at full and change at 3h.; rise about 6 feet. The
entrance is remarkably fine, cannot be mistaken, and has deep water near to either
shore within a stone’s throw.

Except the rocks about Slangkop Point, or Snake’s Head, and those lining the
shore of Chapman Bay, immediately northward of that point, the only known danger
in the way of entrance is the Fulcan Rock (awash at high water), which lies about
2 miles westward of the entrance of Hout Buy, and { of a mile from the shore of
Chapman Head; within this rock are some dangerous breakers, with an islet and
reef, named Duyker Islet and Shoal. These rocks are quite out of the way of vessels
approaching from the southward, and being always visible, are easily avoided by
vessels coming in from the westward with a north-westerly wind.

The entrance to Hout Bay is about 1} mile broad, and has a depth of 18 to 12
fathoms, but rather open to the 8.W. It is usnal to enter along the eastern shore,
which is very high and rugged, and quite inaccessible; and having passed the
middle of the entrance, to luff up under the west point, and there anchor. The
summit of a remarkable peak, Constantia Berg, upwards of 3000 feet in height, seen
over high cliffs, brought to bear E. } S. (E.N.E. true) will lead directly to the bay.
On the west point, named York Point, there is a small battery, and on the opposite
side there is another and a block-house, all in ruins in 1864.

CaptarN the Hox. H. J. Rous, of H.M. sloop Podargus, has described this bay
in the following terms :—

“ With the exception of Saldanha Bay, there is no harbour so commodious, safe,
or that has so many advantages, as Hout Bay. Sjtuate at the south-west extremity
of the Cape Colony, it presents a secure retreat to ships not able to weather Cape
Point in strong south-easterly winds, when they could not beat to the anchorage in
Table Bay; and also in the winter, to ships meeting north-westerly gales, when
they find it impossible to work into False Bay, and they dare not attemnpt the
anchorage on a lee shore in Table Bay.

“ Yet with this local superiority, situate in a rich and healthy part of the Colony,
with abundance of water, a large farm a mile distant, which supplies the navy
contriacts with beef and vegetables, and within 10 miles of Cape Town, it is entirely
neglected. .

“One objection assigned is, that a heavy swell rolls into the land with & south-
westerly wind. But this swell cannot dangerously affect ships lying in a land-
locked harbour : and south-west winds are seldom prevalent during the dry season
at the Cape.

“1 presume to state my opinion that Hout Bay, in every point of view, is the
proper situation for our dockyard establishment. Its great facility of ingress and
egress, which was exemplified soon after the Cape first fell into our possession, by a
French frigate having run in, completed her water, obtained supplies of cattle and
vegetubles, and again made sail with impunity ; in consequence of which a fort and
blockhouse was erected on the eastern shore, and a captain’s guard of 130 men
stationed there during the last war. The short distance from Cape Town both by
sea and land, the superiority of the harbour, and rich country surrounding it, render
it infinitely superior to Simons Bay, which is exactly the reverse in all those leading
points. Besides the difficulty of getting to Simons Bay either in the north-west or
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south-east gales, ships are liable to be detained three weeks by the latter, whereas at
Hout Bay the wind blows out of the harbour every morning at daylight.

“ When the numerous dangers in False Bay are considered, and the number of
wrecks every year in that and Table Bay, I cannot help regretting that this excellent
harbour should remain useless, and that such an indifferent situation as Simons
Bay should be chosen for our Naval Arsenal.”

A correspondent (CapTaIN L. Brrtox, of the Queen of the East) of the Mei-
cantile Marine Magazine, in October, 1860, writes as follows :—

“ Having for the last ten years been constantly engaged in the Australian and
Indian trades, and having read an account of Hout Bay, Cape of Good Hope, by
CarrainN the Hown. H. J. Rous, of H.M. sloop Podargus, describing it as a safe
harbour, capable of supplying water, vegetables, stock, &c., I had often felt a great
desire to make myself acquainted with it. Of late years, however, I had made
Ascension my calling port on the homeward passage, which I would recommend to
all masters in preference to St. Helena; and having got into the habit of going
there, my wishes as to Hout Bay were never gratified until the present voyage.
Being chartered by H.M. Government to take coolies from Demerara back to
Calcutta, it was imperative, from a clause in the charter party, that the ship should
touch at the Cape, and I at once determined that Hout Bay should be the port. I
ran down my easting in 38° 8., with fine weather, but, till the last week, very
unsteady wind: not having a chart of the Cape Colony, and the weather being
hazy, I had some difficulty in making out the entrance to Hout Bay, which is not
open till a ship is close down on the breakers in Chapman’s Bay ; once having seen
it, however, it can never be mistaken again. An irregular conical hill forms the
western entrance, which is easily distinguished,—but the best way is to bring the
centre of Table Mountain to bear E.N.E., and then steer right in fearlessly, and the
entrance to Hout Bay will soon be visible: a ledge of Rocks called Chapman’s
Horns, having a good passage inside of them, will also be seen,—the sea always
breaks on them, and they lie about a mile to the west of the fairway in, towards the
entrance, which is about a mile in width, with no danger within a musket-shot of
the shore, except a small spit about half that distance on the west side. The eastern
side has many rocks lying about a quarter of a mile off, inside the bay ; the eastern
side, therefore, must be avoided. I anchored in seven fathoms, with the blockhouse
and old Dutch buildings bearing E.S.E., and an old fort on the western shore
bearing West : this is probably the best place for a large ship (the Queen of the
East is 1226 tons), as from the prevalence of S.E. winds, which often blow strong,
a vessel has room to veer out a good scope of cable, and this is also the very best
position for getting under weigh. A smaller vessel should anchor about a quarter
of a mile further to the W.N.W., behind the old fort, where she would be completely
landlocked, and have 5 fathoms to within a cable’s length of the shore—or a large
ship in winter would be equally safe.

“ There are two fishing stations in this bight (belonging to MEssgs. Dk Pass &
Co., and Mzssgs. BooNz1aR), whence boats come off on a vessel entering the bay,
and assist, for a moderate sum, in towing her in if becalmed. They will, also, if
required, fill and tow off water from the river, at about one dollar per cask—there is
no trouble in landing the casks, as, when thrown overboard, they go right ashore at
the mouth of the river, at the bottom of the bay, in which the water is excellent,
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and is easily accessible. Boats can enter the river at high water, for the purpose of
taking off dry stores that might be injured by the surf, or they can be taken off from
De Pass's fishing station, where it is always smooth. About 20 ships can lay in Hout
Bay with the most perfect security all the year round, and can procure refreshments
at a much lower rate generally than in Cape Town ; and were ships to use it more
frequently, the enterprising proprietors, Messes. BooNziak & Co., would have
supplies of everything needful on the spot. A great drawback is the bad road from
Hout Bey to Wynberg, distant 7 miles, but this is about to be remedied. As it is,
anything can be got to Wynberg cheaply from Cape Town, and there are always
carts from Hout Bay to bring it on at moderate charges, and the whole need not .
occupy more than one day. It is rather a shaky business, however, riding over
those roads in a cart, and let no one be so imprudent as I was on the first occa-
sion, and refuse a pillow when one is offered, or he will return *a wiser but a sorer
man.’

“ Pigs, sheep, fowls, potatoes, pumpkins, onions, butter, milk, eggs, &ec., are
ordinarily to be obtained at moderate prices; but from the late very wet, succeeding
a very dry season, everything was much dearer than in general. Fish, fresh and
salt, is to be had at the stations in the bay, at reasonable prices, and of excellent
quality : there is also abundance of game, viz.,—deer, pheasants, &c.,—while rabbits
are to be met with all about the neighbourhood, and plenty of fish could be caught
from the ship if time admitted. The farmers in the vicinity, who cultivate the
grape chiefly, and vegetables for sale at Cape Town, are hospitable in the extreme,
and I may here bear testimony to the kindness and attention I received from Cae-
TAIN NoRMAN and his family, also from the MEsses. BooNzIAE.

‘1 landed all the coolies to let them wash in the river, and the benefit arising
therefrom was very great in their case, as they left really in better condition than
when starting from Demerara, and I was enabled at the same time to get the ship
cleaned and whitewashed afresh, and both myself and De. CHANNELL were of
opinion that a better place for a ship to touch for the purposes we required could
scarcely be met with than Hout Bay. We were, however, there in the summer
season, and have yet to learn how it would answer in winter. One thing is certain,
a ship could lay there in safety when Table Bay would be untenable. Horses or
light carts are to be hired at Hout Bay andiat Wynberg, at about 7s. 6d. each way,
and from the latter place an omnibus runs to Cape Town every two hours during the
day, fare 1s. 6d. The whole distance from Cape Town to Hout Bay can be done in
four hours. Now, when it is considered that no Master can safely leave his ship
long in Table Bay, it seems astonishing that Hout Bay should be almost unknown.
The Cape Town people, of course, would oppose it tooth and nail; yet it seems
impossible but that sooner or later it will be turned to better account than hitherto.
1t is necessary to report and clear at the Custom-house at Cape Town, both of which
occupy but a few minutes. It certainly created some sensation my going there, as
1 believe no ship of the same size has ever entered the bay on any previous occasion.
1 found no trouble either on entering or leaving, although I left again in the dusk,
very early in the morning.”

CAPE OF GOOD HOPE.—From Hout Bay the coast runs 19 miles in a
southerly direction to the Cape of Good Hope, and is throughout of a bold
.description. As this part does not appear to have been closely examined, it will
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be advisable to give it a wide berth, especially as & sunken rock has been re-
ported to lia 1 or 1} mile from Slangkop Point; the Cape also should not
be closely rounded, because a reef extends from it about s mile to the west-
ward.

FALSE BAY.—False Bay rung in northward between the Cape of Good Hope
on the western, and Cupe Hangklip on the eastern side, which capes bear from each
other N.W. § W. and S8.E. } E,, distant 16} miles. The bay is of nearly a square
form, being about 18 miles in length, and the same in breadth. The soundings in
it decrease from 50, 40, and 30 fathoms in mid-channel, to 20, 15, and 10 as the
shores are approached. Simons Bay is situate in the north-west part of False Bay,
11 miles within the cape, and is about 1} mile in extent, with depths in the offing of
11, 10, and 8 fathoms, shoaling to 15, 12, and 6 feet near the jetties of the town.
Gordon Bay lies in the eastern part of False Bay, 14 miles within Cape Hangklip,
and has a depth of 3, 4, and 12 fathoms.

The whole eastern coast of False Bay, from Gordon Bay to Cape Hangklip, wears
a dismal, inhospitable appearance; it is one continual rocky chain, and scarcely
approachable. Colebrook Bay, so named in«onsequence of the wreck of the Cole-
brook, is southward of Gordon’s Bay; and farther southward is Pringle’s Bay,
where Adwmiral Pringle is said to have landed.

The lund on the east and west sides of False Bay is high; but Seal Island and
the land on the north side of the bay, from Gordon Bay to Muysenberg Mountain, is
low, flat, and sandy, and can only be seen at a short distance.

The Cupe of Good Hope is a precipitous cliff, with a pesk, the summit of which js
about 880 feet in height. Cape Hangklip, rometimes called False Cape, and at
others Hottentot Point, is a steep bluff, resembling & quoin, which may be seen at
8 leagues distance, and appears to lean over to the west when viewed from south-
ward ; hence its name.

- Tipes, &o.—There is no perceptible current in the bay. A current varying in
strength sets round the Cape of Good Hope to the north-west from the Bellows
Rock.

Lights.—On the eastern part of the extremity of the Cape of Good Hope an
iron tower, 30 feet high, and painted white, has been erected, from which a revolving
white light, showing a bright face for the space of 12 seconds every minute, is exhi-
bited at an altitude of 816 feet above the mean level of the sea, and in clear weather
is visible at the distance of 36 miles. It can be seen all round the compass, except
between the bearings from a vessel of S.S.W. and 8. } E., and between S.S.E. } E,
and 8.8.E. § E,, on which latter arc of 7° it is obscured by the intervention of a
peak rising 64 feet above the light, at 1800 yards from the light tower. Pusition of
lighthouse, lat. 34° 21’ 12" §., and long. 18° 29}/ E.

From the south-west Reel this lighthouse bears E. } 8, distant 1§ mile; from
Bellows Rock N.N.E. { E. 2} miles; from the Anvil Rocks N.N.W. } W. 2 miles;
and from the Whittle Rock S.W. by W, $ W. 7} miles.

There is a lighthouse on the Roman Rocks, abreast Simons Bay, which is 48 feet
high, with its upper part painted white, and the lower bluck. It exhibits a revolviang
white light, showing a bright flash for a period of 12 seconds every half minute, at a
height of 54 feet above the ses, visible to the distance of 13 miles in clear weather.
From this lighthoyse, Noah's Ark bears §.W. by W., neasly, distant y5 of 8 mile;
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the Dock Yard Clock W. § N. 1§ mile; apd the Custor Rock, with only 15 feet on
it, N.N.E. § E. 2 cables’ lengths.

Dangers.—The mast prominent dangers met with when entering Fulse and
Simous Bays are, the South-west Reef, Bellows, Anvil, Dias, Whittle, and Rowan
Rocks, the rocks in the vicinity of Seal Island, and those fronting the shore eastward
of Simons Towa.

The South-west Reef is.a rocky patch one mile W. by 8. § S. from the south-
west extreme of the Cape of Good Hope, being distant 1§ mile W. § S. from the
lighthouse ; between it und the shore the ground is foul aud recky. The Bellows
is 8 lurge rock, even with the water’s edge, over which the sea constantly breaks ; it
ligs with the lighthouse on the Cape bearing N.N.E.  E. distant 2¢ miles, and has
deep water all round it. The Anpil is anotber roci, separated from the Bellows by
a sale channel (which, however, it way not be wise to attempt) of 10 to 22 fathoms ;
it has 10 feet water over it, and lies with the lighthouse bearing N.N.W.} W,
distant 2 miles, and the Bellows W. % S., 2 miles; the sea breaks upon it only at
low water and with a heavy swell. A master of the navy Las asserted, with evident
probability, that there are other rocks near the Anvil, but we have no particulars
respecting them. The Diaz is a small rock above water, named after the celebrated
navigutor who first doubled the southern promontory of Africa; it lies about a
cable’s length from shore, and 925 yards S. by E. } E. from the lighthouse.

8.8.E.-ward 5§ miles from the Cape lighthouse is the north-western edge of an
extensive bank of rocky soundings, whereon the depths are from 12 to 25 futhoms.
Around and between it and the Anvil Rock are 37, 26, 40, and 20 (athoms, It has
not been thoroughly examined, but is supposed to be about 3 miles in extent.

The Whittle is the shoalest spot on a Jedge of rocks, named the Trident, which is
about a mile in circumference, and has on it soundings of 4, 44, 5, and 15 fathoms.
The Whittle is about the size of & boat, bottom upward, and the least water yet found
over it is 13 feet, but there may be even less than that discovered when a more
complete examination is made; from this depth the lead will suddenly drop into
7 fathoms, and, therefore, great care should be exercised when approaching it. The
tide of flood and ebb sets strongly overthe ledge. Fromthe Whittle the Cape lighthouse
bears 5.W. by W.} W. distant 7} miles, and the nearest point (Point Miller) of
the western shore N.W. § W. 4} miles, with from 20 to 25 fathoms between. Its
position is further indicated by two beacons, the western having a staff and black
ball, and the eastern a staff and white ball, and both situate on the western shore,
24 miles northward of the Cape lighthouse; when they are in a line W. } 8. they
Jead to the rock. There is also another beacon with a staff und white ball, near
Simons Town, which, if kept in & line with the beacon on Qatland Point,* bearing
N.W. by N., will likewize lead on toit. By day, if the weather be hazy and the

* The beacon on Oatland Point s triangular, 35 feet high, and painted white with a red band
in the centre. It stands oa a large flat-topped rock, & few yards from the shore near Oatland
Point, and 8} cables from the white beacon, with staff and ball, on the shoulder beneath Simons
Berg. From the Whittle Rock the two beacons are in line, and also in line with a large patch of
whitewashed rocks on the hill norih-we:t of Simons Town, bearing NNNW.§ W. The advan-
tage of this new beacon is, that it points out to vessels that they are westward or inside the
Whittle, whilst it is kept open eastward of the b on the shoulder beneath Simona Berg.
This was somewhat dificult with the patch of whitewashed rocks for a mark, as they were obliged
to run far 10 the eastward before the patch opened out clear of the shoulder of Simons Berg.
vammmmm find this patch serviceable for pointing out the position of the
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latter beacons indistinct, there is a dark peak (Chapman Peak) over the southern
side of Hout Bay, which if brought on with Elsey Peak on a N. by W. 3} W.
bearing will lead clear of, but close to the west side of the Whittle Rock. Or,
Roman Rocks lighthouse in line with Elsey Peak will lead midway between Whittle
Rock and Miller’s Point.

The Roman Rocks, now distinguished by a black and white lighthouse upon
them, are nearly level with the sea at high water, and situate in the fairway of the
entrance to Simons Bay; they are about 130 yards in length from north to south,
and 80 yards in breadth. A small detached rock of 15 feet, named Castor, lies
2 cables’ lengths N.E. by N. } N. from the lighthouse ; it is marked by a beacon
placed 30 fathoms north-eastward of it. Between this rock and the lighthouse are
a few patches with from 19 to 24 feet over them, and from 5 to 10 fathoms between
them and the Roman Rocks. Vessels should, therefore, give the lighthouse a good
berth when passing round its eastern and northern sides, leaving the above-men-
tioned beacon to the southward.

Noak's Ark, having the form of a barn, lies nearly 3 cables’ lengths from the
shore, immediately under Whittle Rock Beacon, with that beacon S.W.by W. } W. ;
it is about 10 or 15 feet above the sea at high water. Close around it there are from
b to 6 fathoms water, and within it several rocky patches of 3 and 8 feet, so that,
when passing through the channel south-westward of the Roman Rocks, the shore
should have a berth of 4 or 5 cables given it, till up with the Phenix Beacon, which
marks the extremity of a dangerous reef of 3 and 5 feet only.

Sea Island, lying 14 miles N.E. 4 E. from the Cape lighthouse, is small, and
surrounded with rocks, especially on its northern side, where they extend off fully
4 a mile, and probably the same on its eastern. A large rocky patch, named York
Shoal, of from 2 to 6 fathoms, lies 1} mile southward of it, and there is a shoal spot
3} miles distant in a 8.E. § E. direction from the islet.

Anchorage.—8imons Bay is considered a safe retreat for thirteen or fourteen
sail of ships, ‘where they may be moored in security in all seasons. It is sheltered
from winds between the N. round by W. and 8.E., but, being small, cannot contain
a numerous fleet sheltered from 8.E. winds, though it is said that those winds
coming from the bottom of the bay, or from the mountains bordering the coast—
namely, between S.E., by the E. and N., never blow so strong as to endanger
shipping, so that the bay may actually be looked upon as a safe retreat, wherein
vessels may lio sheltered from all winds. The best situation to lie in is, with Noah's
Ark S.E. by 8.; the Roman Rocks E.8.E.  E., distant 1} mile, and the time-ball *
near the dockyard in Simons Town W, by S. 4 8. In this berth, you will be distant
about } a mile from the shore, in 9} or 10 fathoms, and have sufficient room in case
of driving, from whatever quarter the wind may happen to come, as you are quite
sheltered by the mountains from those which blow with the greatest violence. If
intending to make a long stay, or in a smaller vessel, you may anchor further in,
in 8 or 9 fathoms, with Cape Hangklip entirely shut in by the eastern side of Simons
Bay.

Mz. C. P. BerLamy, Master R.N, says,  You ought to moor your vessel in this
road 8.E. and N.W., with this particular caution, that, from the month of May to

¢ Signal.—The time signal-ball drops daily at one o’clock precisely of mean time at the Cape
Observatory. Its position is 2”46 (or eleven seconds of time) W. of that observatory.
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September, your stoutest ground-tackle should lie to the N.W., as the winds from
that quarter blow the oftenest and with the greatest violence; on the contrary, from
September to May, you ought to lay it to the S.E., because the south-easterly winds
are then prevailing. However, it is seldom that any vessel goes thither in the latter
season, Table Bay being at that time much preferable.”*

GorpoN Bay affords good shelter from S.E. and northerly winds, and has several
fair landing-places from half-flood to half-ebb, but at no other time of tide, excepting
at the bar, which is formed by a bank of sand, and cannot damage the bottom of the
boat: this bank has generally about two feet water over it, but at low water, spring
tides, it is perfectly dry. There are other landing-places which with S.E. winds are
smooth ; but you must always be attentive to the tide. Here there is good anchoring
ground, holding well, being of coarse brown sand; vessels may anchor in from 13 to
15 fathoms, with the peak of Hangklip just open southward of the south point of
Gordon Bay, and with the upper farmhouse open to the left of the lower farmhouse ;

- small vessels may ride farther in, where the inner anchor is placed in good security,
the Cape of Good Hope being shut in by Gordon Buy south point.

Wixps, &c.—For a general description of the Winds, see pp. 69, 70.

Supprixs, &c.—The country being mountainous, little or nothing is produced
here, and there are comparatively few houses exclusive of the public buildings. All
kinds of supplies may, however, be obtained, or damages repaired ; there is a patent
slip capable of hauling up a vessel of 1000 tons burthen ; also a maguazine of marine
stores. Victualling and other necessaries are procured from Cape Town, which is
17 or 18 miles distant. You may wood and water here very readily ; the water is
both good and abundant; and, in case of necessity, a vessel may heave down by
a hulk.

All the landing-places in Gordon Bay afford plenty of water, running down in
streams, but the best is near the fish-house; here, although the passage is difficult
and intricate, it has a spacious beach, well defended from the sea by reefs running in
opposite directions, the only obstacle being the delay for the tide. Fruits, vegetables,
and stock can be had here, but not expeditiously, as they must be brought from a
considerable distance. If a pier were constructed here and another in Simons Bay,
suitable even for small vessels, it would probably be the means of creating a market
for the produce of the eastern part of the colony, more convenient than that of Cape
Town.

Diercrions.—The Bellows Rock always breaks; but not eo the Anvil, which
only breaks at low water and with a heavy swell. Sailing vessels should not pass
between these dangers and the South-west Reef and the Cape, unless with a com-
manding breeze. The most advisable course, when coming in from the westward
with a N.W. wind, is to pass routhward and eastward of the Bellows and Anvil, at

* CAPT. FLINDERS has observed, * I found it to be a prevailing sentiment, that, were it not for
the advantages of Cape Town, Simons Bay would, in every respect, be preferable for the Royal
Dockyard and the equipment of ¢hips of the Royal Navy. It was remarked to me, by an officer
of discernment, captain of the flag-ship, that instances of vessels being driven from their anchors
by winds blowing into Simons Bay were exceedingly rare. He had observed that the strain
upon the cables with these winds was much less than with thoee of equal strength blowing off
the 1and ; and he accounted for it from the water thrown into the bay by sea-winds rebounding
from the shore, and forming what is termed an undertow, which tended to keep a ship up to her
anchors. This takes place in Simons Bay with S.E. winds, but not in Table Bay with those from
the N.W_, which blow into it, owing in part to the distance at which ships ride there from the
land, and apparently, also, from the undertow passing out ou the eastern side of the bay, clear of
the anchoring ground.”

Y
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the distanée of 2 miles, or according to circumstances. From abreast the Bollows, at
2 or 3 miles, haul up no higher than E.8.E. or K. by 8., until yon have run 6 or £
miles in this direction, whence you may steer E.N.E. and N.E,, till the lighthous«
bears W.N.W., when you will be clear of the Anvil. In advaucing thus, you may
always gain a proper anchoring-gronnd, in case of'a calin or an unforeseen shifting of
the wind. You may now haul up N.N.E.-ward, and pasx eastward of Whittle Rock.
between it and the reefs southward of Seal Island, though the western channel is
undoubtedly the best for strangers. Should you, however, wish to adopt the former
do not bring the Cape lighthouse southward of W.S.W., until Noah’s Ark bears
N.W., you will then go clear of the Whittle Rock. Do not go too near Seal Island.
on account of the rocky patch which lies southward of the island, over which the sea
will oftentimes break. Steer now towards the Roman Rocks, giving them a berth on
either hand, as most convenient, especially their northern side; haul into Simons
Bay, and anchor where before directed.

The foregoing, however, is cansidered by some as running unnecessarily eastward,
and thereby occasioning much loss of time and ground, accordingly they recommend
leaving the Bellows 3 a mile to the northward, and steering E. § 8. till the Cape
lighthouse bears N.W., and then haul up N. by E. to pass inside the Whittle.
Having brought the southern end of the lofty Zwartkop Range (which is over the
northern side of Smith’s Winkle Bay) to bear N. W. by W, you should keep the Cape
lighthouse between S.S.W.§ W.and S.W 3 W, until the Roman Rocks light bears
between N. and N. by W. § W., when you may haul towards it. These limits leave
the rooks off Miller Point on the one hand, and the Whittle on the other, half a mile
distant. If the Roman Rocks light is brought in a line with Elsey Peak, N. § W,
it will lead up midway between Miller’s Point and the Whittle.

As you approach Simons Bay, Noah's Ark will soon bo discerned ; it is a smooth
level island, appearing like a pontoon at a distance; but the most conspicuous objects,
and first to be seen, are the white sand-downs, appearing like snow, in the hollows
between the mountains to the north-west of Noah's Ark. You may coast along
Noah’s Ark, as it is steep, and has 9 fathoms close to it; in the channel between it
and the Roman Rocks are 10 to 16 fathoms ; hence a vessel should steer direct for
the white sand-downs to the anchorage, passing eastward and northward of the
Phenix Beacon and Rock. If working with a N.W. wind, you may go northward
of the Roman Rocks, taking care not to go too near them on account of the detached
vocks already alluded to. This is also a clear channel, and may indeed be deemed
more convenient with the winds from the N.W., as it is donble the width of that
between the Rocks and Noah'’s Ark. .

Mg. J. Brown, of H.M.S. Winckester, says,* “ When a vessel has rounded the
Cape of Good Hope from the westward, the Roman Rocks light will open clear of
Miller Point on the bearing of about N. by E.; and if it be intended to work up
False Bay, between the Whittle Rock and the western shore, the light should not
be brought westward of N. by W. 1 W. until she is well up with the high land
about Miller Point, and cousequently northward of the Whittle; nor should the

light be brought at any time to bear castward of N. on account of the rocks off the
western shore.

® Although these directions were written before the lighthouse was erected on the Roman Rocks,
and while the lightvessel was moored on their northern side, the substitution of the Nghthouse for
the lightressel does not at all affect their value.
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“If the vessel is to work up eastward of the Whittle, the light should not be
brought north of N.N.W. § W, in order o avoid that rock ; nor westward of N.W.
by W. 1 W, so us to give a sufficient berth to Seal Island and the shoal near it.
But by whichever of those channels a ship approaches, short tacks should be made
until certain of being within 5 miles of the light.

“ With a leading wind the light may be brought to bear N. by W., which will clear
the Whittle; and that course should be continued till within a mile of the light.
The light must then be well opened on the port bow, so as to round it at not less
than half a mile distance. When the light has been brought to bear S.S.W., steer
in West for the anchorage, and bring up in 14 to 10 fathoms, aocording to the
weather.

“ When coming from the eastward round Cape Hangklip, it will be ohserved
that the Whittle lies nearly in a direct line between that cape and Simons Bay ;
and therefore, if the wind be fair, bring Roman Roocks light to bear N.W. by N.
and steer for it.

““These instructions are intended for seamen not acquainted with Simons Bay;
those who know the passage between the Roman Rocks and Noah’s Ark, will pro-
bably adopt it in the day-time, but from the position of the Pheenix Rock, and the
narrowness of the passage, all ships at night should pass eastward of the light, and
haul round it on the north side.” .

Vessels from eastward should not bring the Cape lighthouse to bear more westerly
than N.W. } W,, by which they will clear all danger off Cape Hangklip. A tongue
of low land stretches from this cape in a 8.W. 3 W. direction for 13 mile, rendering
cantion necessary in passing Cape Hangklip in hazy weather, especially if bound
into Simons Bay.

If bound eastward out of Simons Bay, leave as soon as the north-westerly winds
begin to blow; but if you intend to sail westward, you must wait till the north.
westerly winds are on their decline, and get under sail in the roadstead, so soon as
those winds shift from W.N.W. to West, for, as they most commonly veer thence
sucoessively to S.W. South, and S.E., they will prave fuir for doubling the Cape of
Good Hope, and lying up afterwards to N.-W. The only directions to be given for
leaving the bay is to reverse those for entering it.

To ships working out of Simons Bay, Gordon Bay will afford a ready shelter on
the approach of night, for they can stretoh into the outer part of it, and anchor for
the night, well in shore, with a kedge or stream anchor ; for it is generally observed,
that when the wind blows strongly from the S.E. at the anchorage in Simons Bay,
and other parts of False Bay, a ship will not have advanced half a mile within
Gordon outer bluff before she will get into a light breeze, scarcely sufficient to carry
her to the anchorage ; here she may lio until daylight ; then weighing and stretching
out into the true wind, and work out either round the Cape of Giood Hope or Cape
Hangklip. ’

Gordon Bay will prove equally safe and advantageous for vessels standing in for
Simons Bay late in the evening, and not cousidering it safe to run for anchorage
there ; for then they may stand over for Gordon Bay, and anchor for the night : they
cannot mistake it, the land in the front, when standing eastward, being so very
remarkable. This might easily be made a good place for shipping, for on each side
of the bar are rocks, with plenty of large loose stones about them, and by piling up
these stones upon the rocks, a pier might be constructed to any distance out; and if

v2
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a swinging crane were erected on the south pier, it would considerably facilitate the
lading and unlading of the boats. The same plan might be pursued with the bay
northward of the fort.

The harbour regulations and signals of Simons Town are similar, we believe, to
those at Cape Town. Sec pages 276, 277, and 282.

From False Bay the coast trends 11 miles in an E. by S. § S. direction, aud is
bold all the way, with rocks projecting from the basc of the cliffs, close to or at a
very short distance from which the soundings are deep, hence a good berth should
be given to this part. At 9 miles from Cape Hangklip is the outlet of the River
Palmiset, which is barred ; thisriver is a rapid stream in winter, when fully charged
with water, but is dry, or nearly so, in summer ;—at half a mile eastward from it
there is a small rocky cove, where a boat can land in fine weather. The coast now
falls low and changes its direction to S.8.E. for about 5% miles, or as far as the rocky
projection named Point Mudge, forming thereby an open bay called Sandown. The
land immediately behind this shore is very lofty, rising into inountains, visible in
clear weather many miles at sea ; Sharp Peak, in Lat. 34° 20/ and Long. 18° 53¥/, is
estimated to reach an altitude of 2780 feet; the Crags, in Long. 19° 1, 7025 feet ;
and Onrust Berg, over Point Mudge, 1675 fect.

Point Mudge is a low headland with rocks extending from the base of the cliffs
about half a mile, close to which are soundings of 5 and 6 fathoms, rapidly deepen-
ing to 20 fathoms, the latter being at not more than { of a mile from the point. A
cove named D'Urban, formed by these rocks, will admit of a landing in fine weather
while the wind is from the south-eastward, and a boat’s crew may also land on the
north side of the point at the same period ; but D’Urban Cove is better and safer.

From Point Mudge a rocky coast trends E.S.E.-ward 7 miles, then a low sandy
beach southward 9} miles, which is succeeded by a rocky coast projecting W.8.W.
about 63 miles, the latter terminating in Point Dauger, a low headland, the extremity
of some low sandy land covered with bushes and stunted trees, which juts out from
the base of Duin Fontein Berg, a remarkable bluff hill, 1130 feet high. The part
comprised between Points Mudge and Danger, termed Walker Bay, is quite open to
westerly winds, and offers no advantages to shipping.

Walker Bay is remarkable for its sandy shore and high sand hills, one of which
rises to the height of 427 feet. A long heavy swell always rolls into it, and the
water is deep within 1 or 2 miles of the shore. Kleine River, in the north part of
the bay, is barred with sand.

DangER Porxt affords shelter to.vessels during the strong south-east gales of
summer, and boats may land in Stanford Cove, a small rocky inlet on the north side
of the point at 5 miles from its extremity, during easterly and south-easterly winds,
if care be takeu to avoid the rocky patches off it ; Hydra Bay, nearer the end of the
point, is, however, a better place, the swell there not being so strong, but equal
caution is necessary to clear outlying rocky patches. The bay is only a shallow
indentation of the land, and may be easily rccognised by a sand patch which marks
the face of the hillock over it.

If intending to auchor in Hydra Bay,and running for it from the south-westward,
the pitch of Point Danger should not be approached nearer than 2 or 3 miles, when
the bluff hill of Point Mudge may be stecred for until the saud patch is well open,
when the rocky spit projecting from Point Danger will be cleared. Then haul up
for the bay, and anchor iu 17 or 14 fathoms, at about § of 4 wile from the shore,
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taking care to give a 2 fathom rocky patch in the centre of the bay, upon which the
sea often breaks, a wide berth. H.M.S. Hydra anchored here, with Duin Fontein
Berg bearing E.S.E., southerly ; extremity of Point Danger S.W. by W. } W.; and
the sand patch in the bay 5.S.E. } E., southerly.

Danger Point has rocks about it extending oft more or less & a mile ; there is also
a rock 12 feet under water, known as the Birkenkead Rock, from the loss of
H.M.S. Birkenhead upon it in 1852, situate W.5.W. 1 mile from the extremity of
the point, whose position is generally indicated by breakers. Upon account of the
Birkenhead Rock it is requisite to give the land hereabout a wide berth, especially
as that danger is very steep, the lead dropping from it at once into 7 or 10 fathoms ;
the appearance of the shore is also deceptive, being low and backed with high land ;
hence Point Danger was usually termed Bluff Point, but improperly, as the high
land which appears at a distance like a bluft is at least 3 leagues inside of it.

Danger Point is prolonged under water about 3 miles in a similar direction to the
inclination of the land hereabout (W.S.W.), by a tank of 10 fathoms, increasing to
20 fathoms as you recede {rom the coast. Almost all the soundings upon this bank
are of rock and coral.*

DYER AND GEYSER ISLANDS.—Fro.n the extremity of Danger Point
the coast runs E. by S. { S. 5% miles to a small barred stream, named Oilkraal, and
then turns southward 3} miles to Sandy Point, a low projection from the coast, as
its name implies. Behind this shore the country has but slight elevation, and is
covered with bushes and stunted trees. Dyer and Geyser Islands are situate 2}
miles W. by 8. from Sandy Point, and almost the whole space between is ocoupied
by a reef extending from the point, the channel left being very narrow, and safe only
to those acquainted with the locality ; this channel lies between the east end of Dyer
Island and a rock above water iushore; it has a depth of 2% fathoms, and is only
suitable, therefore, for small vessels,—~when the wind blows from S.E. or South the
sea breaks quite across it. The islands are small, low, and rocky, and hence are

« Danger ’oint and the ncighbonring coast formed the subject of & communication to the Cape
Monitor, by MR. MACLEAR, when engaged in triangulating the coast, previous to its hydrographicul
survey, dated March 4, 1852, The following is an extract :—

**One of my trigonometric stations is upon the southern extremity of the bluff or promontory
of Danger Point, at the height of 1055 feet above the level of the sea. From the bluff a tongue
of low land, partially covered with bush, runs out south-westerly at an angle with the meridian of
63}%°, then submerges, forming a ridge or shoal in the same direction, gradually deepening, and
extending out to a considerable distance. During a gale the water secined to break as far as two
miles or more from the extremity of the land, though the farthest out visible rock in calm weather
was only about 500 yards from it.

* This projecting land, and its continuation under water, forins the west horn of an extensive
bight or bay, of which Gunner's Quoin with its projecting shoal is the castern ; it forms also the
eastern horn of the sweep to Mudge Point. Dyer’s Island is situate close in on its eastern side,
being separated from it by a narrow channel.

**On the south-east side of it the shore is rocky, but a boat may pass along it and through the
narrow channel just mentioned, up to the sandy beach in the immediate vicinity of two furm-
bouses. On the north-west side the shore is also rocky, but 1 think less 80. Close inis & stalac-
tite cavern, immediately under the bluff; whence to Mudge Point the beach consists chietly of
sand. On this side I do not recollect having seen any house nearer than that now occupied by
CAPTAIN SMALES.

“ The rocks are chiefly of sandstone: but on the land this formation is combined with lime-
stone—a characteristic of all the promontories between Capes Hangklip and Agullas.

“ With respect to geographical position, I observed the depression of the extremity of the point
below the horizon of my station. From this, together with clements derived from triangulation,
T find that the latitude of Point Danger is 34° 37’ 44”’; the latitude of the breakers just men-
tioned about 34° 40’, and their longitude east of the Naval Yard at Simons Bay 52 12".,"
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visible only at a short distance, the difficulty of distinguishing them being increased
when viewed with the background of sand-hills on the adjacent shore.

Dyer and Geyser Islands, of which the former is nearer the coast, are seated on a
reef which extends from them 1} mile in a W.N.W. direction ; the edges of this
reef are steep, as from them the lead at once drops into 7 or 8 fathoms. On their
S.S.E. sides the islands are bold, and here the sea generally breaks with great
violence, especially during the prevalence of southerly winds. The islands cannot
be considered otherwise than very dangerous to vessels running along the land, and
must therefore have a wide berth; a depth of 20 or 25 fathoms will be quite near
enough, as these soundings will place the vessel at little more than a mile from
them.

Dyer and Geyser Islands, with the reef connecting and projecting westward from
them form, with the reef running from Sandy Point, a natural breakwater, on the
north side of which vessels may anchor and find protection from southerly and south-
easterly gales. When approaching this anchorage from the southward, great care
will be necessary to clear the dangerous reef which projects from them in a W.N.W.
direction, as previously mentioned, and especially when the sea is so calm that its
position is undistinguishable by breakers. To clear it, keep the extremity of Danger
Point in one with the valley in the high land near Cape Hangklip, and steer thus
until the highest part of Geyser Island is in one with the Quoin; change the
course now to the north-eastward and steer for Duin Fontein Berg (the bluff hill
behind Danger Point), and when the extreme of Dyer Island is in line with the
Quoin, steer for the Quoin, and anchor in 10 fathoms with Dyer Island extremes
bearing 8.S.E. } E. and S.5.W. } W, southerly; the pile on Duin Fontein Berg
N. by E.; the extremity of Danger Point N.W. 3 N.; and the pile on Gunner’s
Quoin 8.E. The bottom is of sand, and the holding ground good, but it must be
considered a very exposed anchorage and unfit to ride in when the wind blows
from the S.W. quarter; it is safe only so long as the wind is not westward of

© S.8.W.

From Sandy Point the coast trends S.S.E. 12 miles to Quoin Point, a headland
situate in Lat. 34° 463’ and Long. 19° 38}'. It is foul more or less all the way, and
the 20 fathom line of soundings is nowhere further out than 2 miles. Two shoals,
which may possibly be dangerous, lie about midway between the points at a mile
from the shore, with the hills named False Quoin, 888 feet high, bearing N.E. by
N.; Carruther, 630 feet high, E. } S.; and Gunner’s Quoin, 997 feet high, S.E. by
E. On the eastern of these shoals a depth of not less than 4 fathoms was found by
the surveyors; but they remarked that the sea broke over them occasionally.

Quoin Point is a square projection of hummocky land, and distingunishable when
viewed from the southward by two sand-hills near its extremity; from it foul ground
extends out a mile south-westerly, upon which the sea generally breaks with
violence. This foul ground is very steep, there being soundings of 9 and 12 fathoms
close to it, which rapidly increase to 20, the latter being at not more than 2} miles
from the point on its south-west side, and at less than 1} mile from it on its western
side, and consequently at only a moderate distance from the reef.

The country behind Quoin Poiut iz low and bushy. The hill Gunner’s Quoin, or
Buffel Jagt Berg, as it is named by the Dutch, is 3} miles northward from the point,
and may be recognised from some positions of view by its resemblance to a quoin:
it is 997 feet high. All this coast is exposed to gales from the southward, which cause
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heavy breakers upon it ; so violent are these breakers, that it is generally impossible
to effect a landing.

There is a small rocky cove at 2 miles northward of the extremity of Quoin Point
where boats can land when the wind is from the south-eastward. From it the pile
on Gunner’s Quoin bears about E. by N.

The ocoast eastward of Quoin Point for about 7 miles is very dangerous, being
fronted by reefs which extend 1} mile from it; on the outermost of these are two
small rocks above water. As these reefs are steep they should not be approached
nearer than the depth of 30 or 25 fathoms, and it should be remembered that the
country immediately behind them is low and bushy, so that an error in the estima-
tion of distance can easily be made.* The soundings of this part of the coast as far
as Cape Agulhas are shown by the recent survey of LigvTeNaNT Daymaw, R.N,,
to be very irregular; hence the need of more than usual caution when running
along the land.

CAPE AGULRAS.—From Quoin Point to Cape Agulhas the distance is about
17 miles in a S.E. } E. direction; between, the coast recedes about 2§ miles from an
imaginary line connecting those points. The Cape is the most southern projection
of the continent of Africa, and is described as a headland of moderate elevation
visible some miles at sea, the hills forming it rising to about 450 fect above the
water. Rocks extend out from its shore from % to 4 a mile, close to which is a
depth of about 4 fathoms, which rapidly deepens to 12, 15, and 20 fathoms, the
latter being at 2 miles southward from the lighthouse.

S1e T. MACLEAR, in charge of {'. Ubservatory at the Cape of Good Hope, says of
Cape Agulhas—1It is the rocky projection from the south-east cormer of the
promontory of Agulhas, the centre of which promontory is about § of & mile west-
ward of the projection, and about 200 yards more southerly, being the most southern
part of Africa. The features of the land about Agulhas distinguish it from the
neighbonring headlands. A ridge-shaped undulating clump rising from the flat
ground is separated into four ridge-shaped hills by irregular ravines running nearly
true East and West. The middle ridges enter wedge-like at the east end, and arc
lost towards the centre, where the ravine widens to a mile in breadth. The middle
ridges are the lowest; the northern and southern are of equal height.

When viewed at a distance from seaward, easterly or westerly, the north and
south elevations being secn nearly end on, resemble two oblong hummocks; but the
former, extending more easterly, appears the highest as seen from the eastward.

When viewed at a distance from the soutiward, the south ridge masks the
others, save at their east end; but the ravines being hid, the whole appear to be
united.¢

The highest part of the south ridge is 455 feet above the level of the ses, and its

¢ In the Admiralty sailing directions for this ocoast, it is stated that  H.M.S. Hydra found
tolerable shelter and smooth water, in & strong N.W. wind, at anchor under the lee of the reefs
eastward of Quoin Point, and it is possible that a small vessel might find the same close under
the extreme of the point, between which and the reefs there appears to be a clear but narrow
paseage. Between Quoin Point and Cape Agulhas the coast is low and sandy, except abreast of
the flat-topped range of Zoet Anys Berg, where the shore is steep and rocky. The whole of it is
expoeed to the full force of the ocean swell, and Janding upon it is impossible.”

t Only the h‘:nth and middle ridges are shown on the chart. They are all given on COLONEL

's plan.
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true meridional distance from the shore is almost exactly one mile. From this
point the descent eastward is rather gradual. Westward the descent is at first -
steep, then slightly undulates. Southward it is steep, then undulates to within
300 yards of the shore, where the ground becomes flat.

“It is on the first undulation from the shore, which is about 55 feet above the level
of the sea, that the lighthouse is built. The position of this building is nearly true
South from the highest point before mentioned, and at N. 30° W, 520 yards from
the point generally known as Cape Agulhas.”

Lighthouse.—The lighthouse on Cape Agullias is 100 feet high, and painted in
red and white zones. It shows a fized white light at 128 feet above the sea, visible
at the distance of 18 miles in clear weather, when it Lears between S.E. by E.and W.
—i.e., over 19 points of the compass. Its position is Lat. 34> 49' 45" 8., and Long.
20°0' 40" E. The following particulars relative to this light are from the official
notification of its establishment :—

“ If a vessel approack Cape Agulhas from the westiard the light will be first
seen on a 8. 57° 15’ E. (or nearly S.E. by E. } E.) bearing. The extreme end of
the low ground called Gunner's Quoin Point bears N. 52° 30’ W. (or N.W. § W.)
from the lighthouse, distant 19% miles, but is not visible from it. The sea was
remarked breaking a long way off the point; it will, therefore, be necessary to keep
off the land until the light becomes visible.

“If @ vessel approaching the Cape from the eastward passes btrup Point at
the distance of 5 miles from the shore, and steers a W. by 8. course exactly, the will
pass the most southerly projection of Northumberland Point reef at the distauce of
41} miles, and the light at the distance of 5} miles, and clear Gunner's Quoin, This
is the limit northward within which no vessel should be found. It secures every
advantage that could possibly be obtained by a closer course, and at that distance
the light will be brilliant.

“In clear weather the light may be seen, when 5 or 6 miles eastward of Struys
Point, from a look-out at the height of 35 feet ; and if the vessel should then chance
to be close in shore, by steering the above course she might touch the shoal off
Struys Point. To guard against this, when the light is first seen it should be
brought immediately to bear W. by N., and keeping this bearing of the light, the
vessel will pass at 2 miles southward of any danger respecting Struys Point.

“ Care should be taken when approaching the land before the light is discovered,
for in hazy weather, or when there is spray with a fresh breeze, combined with the
distance of Struys Point (about 16 miles), the light may be faint or altogether
obscured, and the vessel may get within the line of danger. Under these circam-

- stances the lead should not be neglected, and the depth should not be less than 20
fathoms, without putting about immediately to the south. The like precautions are

" required even during daylight, particularly in foggy weather, for the high land of
Agulhas may be invisible while the sand-hills of Struys Bay and the breakers off’
Northumberland Point are distinctly seen. On these occasions it is difficult to
determine whether the vessel is eastward or westward of Struys Point, because the
shore features of the bay eastward of that point are similar to those of Struys Bay,
although the extent is less.

“Sailing vessels in particular shounld adhere to these rules, for if it should fall
calm, the heavy swell which constantly rolls towards the shore would carry them
with it, and the only resource, that of anchoring, would probably be of no avail,
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from the rocky nature of the bottom, combined with the swell. The 8¢. Mungo is
said to have been wrecked in this way.”

NORTHUMBERLAND POINT.—From the lighthouse on Cape Agulhas to
Northumberland Point the distance is 3% miles. Immediately castward of the light-
heuse are two indentations of the coast, of which the first bears the name of St.
Mungo’s Inlet; the second is wider and deeper, and the projection which separates
them is called St. Mungo's Point. From the last inlet the shore runs jagged to the
dangerous projection called Northumberland Point, from being the site of the wreck
of the Duke of Northumberland, which point forms the west horn of Struys Bay.

The whole of the beach fromn the west side of the promontory of Agulhas to
Northumberland Point consists of rugged sandstone and quartz rocks, or rocky reef,
perfectly impracticable cven for a boat. At the promontory, groups of rock prevail ;
at the cape, rocks and a rocky reef extending out } of a mile; at the inlets, flat
rocky reef exposed at low water for % of amile ; and thence rocks to Northumberland
Point, where it is sand and reef. As this iron-bound shore is exposed to the full
force of the Southern Ocean, the sea breaks heavily upon it, especially during the
prevalence of southerly winds—a vessel, therefore, touching upon it has not the
slightest chance of escaping destruction.

Northumberland Point is low and sandy close up to the beach, and from it a very
dangerous ledge of rocks projects out about a mile in & S.E. by 8. } 8. direction, the
extremity of which bears nearly K. by 8. 3:% miles from the lighthouse. Westward
from the point the reefs extend out about % of a mile, and break heavily when the
wind is from the S.E. Iu one or two places it breaks further out, but in no place
farther than half a mile.

When surveying at Northumberland Point, Me. MACLEAR observed breakers at
some distance from the land, the position of which he fixed by intersection as
follows :—From Northumberland Point, 8. 58° 30’ E. (S.E. by E. } E.) 1 mile,
and from the lighthouse on Cape Agulhas 8. 81° 40’ E. (E. { 8.) 4} miles.

STRUYS BAY.—Struys Bay lies between Northumberland and Struys Points,
which are distant from cach other 11} miles. The coast between is low and sandy,
but at a short distance from the beach there is a line of sand-hills, varying from 50
to 150 feet in height, some of which are covered with dark-coloured bush, a featurc
that also distinguishes the coast eastward of Struys Point as far as the next point to
it. There is no high land sufficiently near to interfere with the distinguishing
character of the hills northward of Agulhas as viewed from seaward.

The landing place in Struys Bay is in a small bay or cove north-westward of
Northumberland Point, which is sheltered by a projecting shelf of shingle from each
extremity of the cove. The jetty, constructed from pieces of wreck, renders the
landing easy ; but at the outer horns of the shingle there is only water sufficient for
a boat at quarter flood in fine weather. Three or four huts at the head of the jetty
point out its position from the bay. Immediately in the ncighbourhood, on higher
ground, is a stone dwelling-house with a signal staff a few yards behind it, termed
the Telegrapk-staff on the chart.

Struys Point, the eastern extremity of Struys Bay, is the outer extreme of a
number of sand-hills. It bears from Northumberland Point N. 79° 30’ E., or
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E. 7 N, and N. 82° 20 E., or E. # N. from the lighthouse on Cape Agulhas.* This
point is more dangerous than Northumberland Point, because reefs lie much further
off its shore, and there is no high land by which a seaman may determine the
position of his ship. Circumstances did not permit M2. MacLEAR to include this
point in his survey of Cape Agulhas, but during a strong south-easter he observed
from the summit of the sand-hills near the point that the reel extended seaward
about three miles, and that breakers were then breaking upon it with violence.

Like Northumberland Point, the colour of the water off Struys Point changes to
seaward from brown to light, then dark green, from which it may be inferred, .
together with the known shallowness of the sea off Northumberland Point, that the
lead as well as the colour of the water will always warn a ship of the vicinity of
danger.

In Struys Bay shelter may be obtained only during westerly or north-westerly
winds, as all others blow directly on shore, consequently the bay must be avoided
with the wind between S.W., round by S., and E. With any of the latter winds it
is unsafe, if not impossible to ride in it, for the sea rises to such an extent as to
break in 7 or 8 fathoms, a circumstance that was remarked on two occasions while
H.M. steamer Dee was standing off waiting for the weather to moderate to enable
her to anchor. At the time of anchoring, although the wind had subsided several
hours, the water nearly broke in 7 fathoms, where the anchor was let go; and at
the place whence she had put to sea three days before in 4} fathoms, the sea was
breaking heavily. As a geueral rule, vessels seeking shelter iu this bay, in a N.W.
gale, should put to sea immediately after it subsides, for the wind frequently changes
in a few hours from a strong N.W. to a S.E. or 8. point, in which case it is
very difficult 1o work out, in consequence of the heavy sea that rises with these
winds.

When anchoring, the best place is in 5 fathoms sand, with the large stonehouse
near the beach bearing W. } §., and the sandy extreme of Northumberland Point
S.W. by S. Here the bottom is clear, while to the westward and nearer the reef,
where the water is smoother, the bottom is foul,—rocks interspersed with patches of
sand. The latter is unsafe; the cable is liable to snap from fouling the rocks, an
accident that befel the Dee while lying there in a light south-west wind, accom-
panied by the usual swell.

Vessels from the westward should not bring the lighthouse on Cape Agulhas to
bear more westerly than W. by N. } N., until Northumberland Point bears N. W,
4 N. Then steer N.N.E. or N.E. by N., until the stonehouse previously mentioned
bears W.N.W.: this will lead clear of the outer detached reefs off Northumberland
Point. Proceed now to the N.W., and bring the anchoring marks on.

The light on Cape Agulhas is not visible from the anchoring ground, owing to the
swell of the intervening land.

MEe. MACLEAR says, “ During our examination of the coast in September, 1848,
ho current was observed in Struys Bay, nor about the coast 2} miles from the shore,
so far to the westward of Agulhas as the letter E on the chart; but it was confi-
dently asserted by fishermen, and the residents at Strays Bay, that a very strong
current frequently sets to the westward round Northumberland Point.

* So stated in the original official notice of the establishment of Agulhas Light, but the bear-
ings sppear to be nearly E. and E. { N. by the chart.
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“ A ship becalmed in the offing was observed setting eastward, at a rate exceeding
a knot an hour. On two other occasions, close to the shore, about 2 miles westward
of Agulhas lighthouse, the stream ran during a whole night steadily to the N.W.,
at 1} knot an hour. These changes may probably be traced to the effect of the
wind.

“Circumstances did not allow of the tides being observed with due accuracy.
Two copper plugs were let into rocks south-west of the lighthouse, to mark the
high and low water points nearly at spring tides. The comparisons with these
plugs on October 15, 16, 18, 19, 28, and 29, and an observation at the jetty in
Struys Bay on October 28, give the establishment and rise and fall nearly similar
to what prevails in Table Bay and Simons Bay.”

CoMMaNDER J. FooTg, R.N,, of H.M.S. Rosamond, in 1848, has remarked of
Struys Bay:—* With any northing in the wind, vessels may find good holding
ground in 7 fathoms, sand, with Northumberland Point bearing S.W.; but while
there is any southing the anchorage is exposed. There is an exocllent boat harbour
formed by a reef of rocks, to cnter which you must pass over a bar, which, when
the Rosamond was there, did not break at all heavily, and we were informed by an
inhabitant of the bay that by keeping close to the rocks to the northward of
Northumberland Point, boats might enter at any time, and we found by following
this direction we entered by the smoothest chanuel; when once in the boat har-
bour, the water is perfectly smooth, and the landing excellent.

“ Sailing vessels should not anchor within 2 miles of this landing place. Her
Majesty’s steam sloop, under my command, anchored in 5} fathoms, at about 1}
mile distant from it. Vessels entering this bay should give Northumberland Point
a wide berth; the rollers break occasionally in 10 fathoms, and the reef extends
fully 2 miles in a S.E. direction. There is only one house or building in the bay,
rented by a Mz. BARRY, upon which a red ensign was hoisted. There are several
wells in the neighbourhood, but the water is brackish. Sand-hills studded with
heath and brushwood are the prominent features of the surrounding country, but
upon the hilly ground, near Agulhas and Northumberland Points, limestone is
found.”

At 2 miles eastward of Struys Point is a projection of the coast named Hoop
Point, from which it is probable shoal water ruus off 1} mile. It has been asserted
that reefs or blinders extend so far as 6 miles from Struys Point, and that there is a
depth of 3 fathoms on their extremity, and a channel of @ fathoms depth between.
Upon these reefs the sea has been observed to break in heavy southerly gales. A
safe channel exists inside them, if it be true, as stated, that a vessel has been seen
to pass through it apparently unaware of danger.

From Struye Point the coast trends nearly E. by N. 16} miles, and is low with
sand-hills ; it then turns to the E.S.E. 19 miles, or as far as Cape Infanta, and
gradually becomes bolder as it proceeds eastward. Reefs extend from the projecting
points of this shore, rendering a wide berth necessary when coasting, especially as it
has not been sarveyed, and from the following may be suspected to have isolated
dangers off it. A rock (the existence of which was unknown until it caused the loss
of the Dutch ship Atlas) was examined by Mz. SkEaD, R.N., in 1859, from which
it appears that it is of very small extent, not more than half an acre, and has 3
fathoms water upon it, with 6 and 7 fathoms close to it all round at low tide; its
position is two miles from shore in Lat: 34° 374', and Long. 20° 82' 50", and from it
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Struys Point bears W. § S. 7 miles, and a triple isolated peak inland NNW. ] W.—
the peak on this bearing resembles a cone.

ST. SEBASTIAN BAY.—Cape Infanta, on the northern side of which is St.
Sebastian Bay, is of moderate height and surmounted by sand-downs, which give it
a desolate appearance ; its position is about Lat. 34° 31, and Long. 20° 53%. From
it a rocky coast runs north-easterly nearly 4 miles to Point St. Sebastian, and then
turns sharply round westward, formming St. Schastian Bay. “ At the bottom of the
Bay, north-west of Cape Infania, there is a valley between the mountains, through
which the Infanta River descends to the sea, and there is said to be good anchorage
off the River Breede, where a ship might be sheltered from north-westerly and
westerly winds; but a considerable sea generally tumbles into the bay.”

St. Sebastian Bay i3 only a very shallow indentation of the coast, which afford~
shelter with winds from the land, as all others send in a very heavy sea,—the
exposure is {rom E., round by 8., to S.W. The River Breede, known to the
colonists as Port Beaufort, is said to be capable of recciving vessels drawing 8 or 10
feet, and it is asserted that these can ascend it 30 or 40 miles. It has been proposed
to deepen the outlet of this stream, to permit the entrance of vessels of larger size,
and as there is generally some water in it in the dry schson, and some perceptible
current, such a proposal, if carried into effect, might render it a serviceable harbour.
The depth in the bay is understood to be about 9 fathoms, and at two leagues from
shore 36 and 38 fathoms.

Northward of St. Sebastian Bay there is a flat table-hill, and further to the north-
castward a mountain with a humniock on it resembling a enpola.

XAPFIR KUYL RIVER.—From St. Sebastian Bay the coast runs S.E. by E.
ubout 22 miles to Cape Barracouta, situate in about Lat. 34> 27', Long. 21° 24/,
and is rocky all the way. Deep soundings prevail along the coast, for at two milex
southward of the Cape the depth is 22 and 25 fathoms. From Cape Barracouta to
Kaffir Kuyl River the distance is nearly 7 miles in an E. by N. direction.

Kaffir Kuyl River is a small stream, the mouth of which is in Lat. 24° 22}/, and
Long. 21° 31'. .A bar, dry, or nearly so, at low tide, crosses the entrance, having
passed which the depth increases to only about 3 feet, so that nothing larger than
boats can frequent it. The soundings outside the bar are 4 to 6 and 8 fathoms, and
here vesscls sometimes anchor while the wind is from the land.

When approaching Kaffir Kuyl River it will be prudent to give the coast on each
side of it a good berth, because of the reefs, which probably run off } to 4 a mile
from them.

From Kaffir Kuyl River the coast trends about 14 miles in a 8.E. by E. direction
to Yzervark Point, which is boll and rocky and has a hill, Buftel’s Kop, 740 feet
high, at 1} mile inland from it. It may be known by a round bare sand-hill, 200
fect high, close to the sea, at 15 mile West of it. This hill terminates the sandy
feature of the coast in the bight between Kaffir Kuyl River and Yzervark Point.
Aasvogelberg, a long elevated hill, 1620 feet high, stands N. by E } E. 11} miles
from the point, and may serve to identify it.

Between Yzervark Point and (ape Vaccs, a distance of 10 miles on an E. by S.
bearing, the coast consists of rude jagged rocks, on which a heavy sea is constantly
beating. The land immediately at the back slopes to the height of 700 to 500 feet,
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and is covered with bush and vegetation. There is a small but remarkable sand
patch of a reddish colour mnidway between Yzervark Point and the Gouritz River,
and half a mile from Bull Point. This point is not easily distinguished, as it is
only a very slight projection from the general line of the rocky shore. South,
three-quarters of a mile from the red sand patch, and one-third of a mile from shore,
there arc patches of detached reef, which break, and show at low water. At the
distance of 1} mile from this rocky coast the soundings range from 30 fathoms ofl
Yzervark Point, to 20 fathoms south of Cape Vacca.

GOURITZ RIVER is a small stream distant 8% miles {rom Yzervark Point
and 1} mile westward from Cape Vacca. It has a sandy beach at its western
entracce, but the breakers are generally too high to make it available as a landing
place for boats. The sea breaks right across its mouth, which at the outer part is
only half a mile in width ; and at half a mile inside it is only 10 to 15 yards wide.

CAPEB VACCA is distant 10 miles from Yzervark Poiut and about 24 miles
from Kaffir Kuyl River, and will be recognised by being a dow flat composed of rock
and shingle, jutting out from a round hill over the eastern entrance to the Gouritz
River, and which bears N. 62° W. 1} mile from the cape. The sca breaks half a
mile outside the cape in rough weather, at which distance & depth of 9 fathoms was
found by the surveyor, MR. SKEAD. From the discoloration of the sea, and the
uneasy ground-swell in the vicinity, it is more than probable that shoal rocky ground
exists there. Be cautious in rounding this low cape, as the light on Cape St. Blaize,
distant 16 miles E. } N., is not visible from it ; hence the lead will be tho best guide
at night or in thick weather.

TLESE BAY.—Ou the north-east side of Cape Vacca is Flesh Bay, situate
between the cape and Fish Point, which bear from each other N. 64 E. und 8. 64° W.
distant 2§ miles. The shore of the bay is sandy throughout—except at the extremes,
which are rocky. In about the middle of the bay there is a bafe sand-hill, 280 feet
high, just over the beach. This bay affords no shelter for vessels, save as a
temporary one in N.W. gales, and it can ouly be used as a landing place in tolerably
fine weather. The island, and the facilities this bay afforded for procuring fresh
water and cattle, mentioned by Vaxn KEuTEN and the early Dutch navigators, no
longer exist ; there is no island in the bay ; and very little fresh water is found near
to the sea, and that is brackish. In 1862, cattle were not to be procured, the in-
habitants living entirely on sheep.

TISH BAY, on the north-cast side of Fish Point, is formed by «a deep curve (of
3 miles) in the coast-line between Fish Point and the well-defined commencement of
the rocky cliffs which extend 4 miles westward from Cape St. Blaize, and which is
called Pinnacle Point. From Fish Point to Pinnacle Point the bearing is N. 82° K.,
and the distance nine miles. The whole shorc of Fish Bay is sandy, with small
patches of rock showing out about low water mark, and the breakers are generally
high throughout the bay. The land at the back, at the distauce of a mile, rises 400
to 500 feet in height, and is covered mostly with bush and vegetation. The bay may
be used by vessels seeking shelter from N.W. gales: the best anchorage will be found
14 mile from the sandy shore, in 7 to 8 fathoms—Fish Poiut bearing 8. to 8.10° W
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and the extreme of the bluff cliffs ncar Cape 8. Blaizo F. } 8. It is advisable
for vessels secking shelter to pul to sca as xoon as the gale subsides, for then a heavy
R, W, gwell sets in and causes a dangerous breaking sea.  The best landing is near
Fish Point, in & small saudy cove, between rocks; but in fine weather boats may
land in the bight under Jackson’s farmhouse.

The coast between Pinnacle Point and Cape St. Blaize, a distance of 4 miles,
consists of precipitous rocky cliffe of a reddish colour, about 250 feet high, with
deep water close to: it is quite impracticable for boats landing. The higher land,
half a mile inland, ranges from 600 to 200 feet in height towards the cape, and is
mostly covered with grass and bush; Cape St. Blaize Bluff is the eastern extreme of
these rocky cliffs; a windmill stands on the high land near the cape, but it is only
visible to vessels approaching from the southward or the eastward. The cape itself
is a tongue of low flat land fronted by rugged reef which juts into the sea 500 yards
from the bluff on which the lighthouse stands. A remarkable whstewasked rock,
the Logan stone, poised upon natural supports, stands just beneath the bluff. A
sunken rock, called Blinder or Windvogel, with 15 feet water over it, lies one-third
of a mile outside the cape; upon this rock there are heavy breakers at low water
during rough weather.

MOSSEL BAY is bounded on the south-west side by Cape St. Blaize and on the
north-east side by the mainland, which are distant from cach other about 8 miles.
The Blinder Rock off the cape is very steep, as there are soundings of 6 to 7
fathoms close to it, and there is a corresponding depth in the narrow channel between
the rock and the cape. On the west side of the bay, at 3 miles from the cape, there
is a small island near the beach, named Seal or Robben, and north-eastward of this
are three rivers in succession, the Hartenbosch, Little Brak, and Great Brak. The
bay is open to all winds from the southward, and these generally send in a heavy
swell, especially if they have prevailed with strength for some hours, South-east
gales seldom last more than one day, and generally become weakened in force towards
evening. The soundings at 4 miles from shore are 22 and 20 fathoms; thence
gradually decreasing to the beach, close off which they are 5 and 7 fathoms ; all are
of sand.* ) ]

Mgr. SkEAD, R.N., describes Mossel Bay in the following manner, 1864. Mag-
netic variation allowed 29° 50’ W.

“ The Zdghthouse on Cape St. Blaize is a square white tower, 45 feet high, with
buildings at its base for the light-keepers; it is in Lat.34°11' 10” 8., Long.22° 9' 31" E,
It exhibits a fixzed red light, at an elevation of 240 feet above the sea, and is visible from
N.N.W. round by the East, South, and West to S. 80° W.,or N. 80° E. from a ship
10 to 12 miles distant. As Cape Vacca bears S. 87° W. from the lighthouse, vessels

* Mossel Bay is considered to be the best bay on the south coast of Africa after SBimons and
Saldanha bays, as a landing can safely be effected in it at almost all times; still it is exposed to
heavy seas when the wind is from the southward. It has been suggested that a breakwater,
supposing it possible to run one out from Cape St. Blaize, would be a great boon to vessecls round-
ing the southern shore of Africa during stormy weather, as there is no place affording adequate
shelter on all the coast. Near the shore of the bay only brushwood can be obtained, but a little
way up the Great Brak River, there is plenty of large timber; the new settlement of
Town is on the bank of this river, at about 15 miles north-eastward from the bay, in Lat. 38° 57/,
and Long. 22° 25'.
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proceeding westward must be caroful not to lose sight of the light, as they will then be
either getting in towards the rocky coast westward of Cape St. Blaize, or into Fish
Bay. Vessels well acquainted with the coast may take this liberty, and use Fish
Bay for a smooth water board in working westward ; the lead must then be a guide,
bug 20 fathoms is the limit within which none but a coaster should be found.

“From Cape St. Blaize the land takes an abrupt trend to the N.W. Ly N. for
3miles, still retaining (with the exception of three sandy coves) its rocky coast
feature ; the outermost two of these coves are called Vaarkens and Mauro Bays—-in
the former of which landing is generally made. At the end of these three miles the
west carves to the N.E. for 3 miles, with a sandy beach, to the mouth of the
Hartenbosch river, and 2 miles further on to the Little Brak river, from which to
Cape 8t. Blaize may be considered as the limit of Mossel Bay. Just to the N.E. of
the Hartenbosch river there is a large conspicuous sand patch, which extends to and
beyond the mouth of the Little Brak river ; this patch is useful for strangers from
the eastward in identifying the bay, and from the westward for clearing the Blinder
or Windvogel rock, when rounding Cape St. Blaize, In the depth of the bay, at
one-third of a mile from the sandy shore, and N. 12° W, 2§ miles from the light.
house, lies Seal Island, a small rocky islet about 15 feet high, with a depth of 8 to 4
fathoms between it and the shore; it has deep water close around it.

“ Mossel Bay affords excellent shelter to vessels during the winfer months, April
to September, when heavy N.W. gales are of frequent occurrence; and it is far
preferable to use it as a place of shelter than to buffet the sea about Cape Agulhas,
which is 120 miles only to the westward. During the strength of these gales the
water in the bay is smooth, and ships ride well, but it sometimes happens that a
heavy 8.W. swell sets into the bay if the wind veers to West and W.S.W., and this
renders the bay unsafe, and landing very difficult or impracticable. During the
rummer season, when 8.E. gales occur, the bay is exposed to the full effect of the
open gea ; but these gales seldom last longer than thirty-six hours, and do not blow
home. A heavy breaking sea then rolls in, and ships trading to the port usually
ride with a long scope of cable, secured to a coir or hempen spring to ease the strain
on the cables ; with this precaution vessels ride safely, and the holding ground is
good. As in Algoa Bay, there appears to be a strong easterly current, or ¢ under-
tow,” which assists to ease the strain on the cables. Should a vesscl, however, not
wish to risk riding out a soutk-easter in the bay, by putting to sea early she will be
well able to clear Cape 8t. Blaize by first making a good long board to the eastward,
in which, she will be assisted by the ‘undertow.” CapTaIN Laws (the harbour-
master) has found by observation that a risc of the barometer usually precedes a
south-easter, and that the increase of the wind is gradual at the commencement.

“ Anchorage.—The anchorage space is included—(1) between a line drawn from
Cape St. Blaize lighthouse through the Ladies’ School (2 conspicnous building with
a double gable point, and the only house ncar to the cape), bearing $. 27° W.; and
(2) a line drawn from the Windmill through Barry’s Store (a large two-storied
stone building which stands on the mound close to the sea at the west side of
Vaarkens Bay), bearing S. by W. 5 W. Small vessels may anchor in this space in
from 3} to 4 fathoms water, with the outer low point visible, bearing between S. by
E. and S.E. by 8.; but vessels seeking skelter ought not to go inside a depth of 6}
or 7 fathoms in either season of the year. The windmill in line with the new jetty
is a good line for strangers to anchor upon, suiting their depth of water to the size
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of their vessels and the object they have in visiting the bay. Vessels intended to
load or unload may take up a berth more to the westward, and in the depth of the
bay—not, however, going within the line of the windmill and Barry’s Store already
mentioned. Ships of war visiting the bay should not anchor in less than 7 fathoms
during the summer months, the lighthouse bearing S. by W. 3 W.; nor in less
than 5} to 6 fathoms in the winter, the lighthouse bearing 8.3 W. Thereisa
substantially-built jetty in the nook or cove, called Vaarkens Bay, abreast of the
anchorage. With a small outlay in making a rough stone pier from the outer point
of the bay, to protect the jetty from the breaking sea that sometimes comes in,
landing might be effected in almost any weather. At present the rollers render
landing almost impracticable at times, endangering even the jetty itself.

 Provisions.—Fresh water is supplied from a pipe at the jetty end, at the rate of
about thirty tons a day. Fresh provisions and vegetables are to be had in any
quantity, and it is in contemplation to erect a flagstaff at the lighthouse, so that
vessels wishing to be reported can make their wishes known, and have information
sent by electric telegraph either to Cape Town or Port Elizabeth.

“ Mossel Bay from the Westward.—Cape St. Blaize is a conspicuous bluff, the
land at the back being quoin-shaped, and somewhat resembling the Bill of Portland.
To round Cape St. Blaize keep Pinnacle Point open to the southward of the cliffs
Jjust to the west of the lighthouse bluff, N. 72° W, until the large patch of sand at
Hartenbosch river bears N. } E., or until a large stone bdeacon, which is white and
stands 500 yards to the N.W. of the lighthouse, comes open to the northward of the
Logan Stone; this will clear the Windvogel rock.

“ Mossel Bay from the Eastward.—Coming from the East and South-east, Cape
St. Blaize is more difficult of recognition, as the land shows on each side of it; but
it may now be identified by the lighthouse, which shows conspicuously against the
dark background—by the Logan Stone, which ia alo white—by the windmill on
the bluff—and by the remarkable sand-patch at the mouth of Hartenbosch river.

“ Tides.—There is no regular stream of tide in Mossel Bay."”

For a general description of the Winds, see p. 70.

Mz. Lawes, harbour-master at Mossel Bay, says :—* Mossel Bay derives its
name from JacoB MossEL, who was Governor-General of Netherlands India in
1767. It was formed by a bend of the coast on the eastern side of Cape St. Blaize,
which is a low point projecting from a bluff in Lat. 34° 10’ S., and Long. 22° 18’ E.
A rock named Blinder or Windvogel lies about } of a mile from the east end of the
cape, and the sea breaks heavily upon it at low water. This bay affords complete
security to vessels during the winter months of May, June, July, and August, when
the prevailing winds are off the shore; south-easterly winds are then unfrequent,
moderate, and of short duration. From September to April strong breezes from
the N.E. occasionally prevail, bringing into the bay a heavy break of sea. These,
however, seldom continue thirty hours, and vessels with good ground tackle may
ride with safety, or if desirable, beat out at the usually gradual commencement of
the breeze, and clear the cape in one good board. Moderate S.W. winds, even at
this season of the year, are very common.

“ Aliwal.—The village of Aliwal stands upon rising ground on the north side ot
Cape St. Blaize, and consists of about 130 houses, the greater number substantially
built, an episcopal chapel, and & Dutch church ; various other buildings are in course
of erection. The resources of trade and produee in the interior have been opened tq
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this port by the formation of a road called the Meirings Poort, through the gorge of
the Zwaart Berg range of mountains, in 1858, and a thriving commerce is the result.
The population of the village consists of above 600, The civil establishment is com-
posed of a resident magistrate, a collector of customs, a district surgeon, and a amall
police force. An episcopal clergyman and a minister of the Dutch Reformed Church
are resident. There is also a harbour-master and an accredited agent for Lloyd's.
Sereral eminent mercantile houses are established, and there are three hotels, and
many provision and retail stores. Postal communication i3 maintained with the
extremity of the colony, the mail-cart departing from the village three times a week,
and arriving in Cape Town in thirty-six hours. A supply of excellent water is being
conducted to a new jetty for the use of shipping. No.port charges exist. The
arrivals throughout the year 1858 were 100 vessels.

“Cape St. Blaize may be rounded closely, taking care to avoid the Blinder Rock.
A windmill on the bluff is not visible coming alongshore from the westward, owing
to intervening land, but will be seen from the southward, and the bay thereby iden-
tified. On opening the bay, the town of Aliwal will be seen at nearly 2 of a mile
inside the extremity of the cape.

“The proper anchorage in Mossel Bay from April to September is in from 4} to &
fathoms water on a bottom of clay with a thin covering of sand, with the village
bearing 8., or with Blands jetty-head S. 3 W., and the visible extremity of the cape
SE. by 8. TFrom September to April vessels should not anchor in less than
5} futhoms. Ships’ boats may land either at the stairs at the jetty-head, or on the
beach, there being no surf.

“The heaviest gales during the year are from the W.N.W, Winter gales com-
mence from the N.N.W. with heavy gusts, unsteady both in direction and force, then
veering to W.N.W. or W. They blow very hard in continuous gales, with baro-
meter low (29'6 inches) ; finally, shifting rather suddenly to the 8.W., they subside
with steady breezes and occasional showers. At this latter period a swell sometimes
sets round the bay, but nothing to cause apprehension for the safety of vessels, or
interruption to the landing with light boats,

“It is high water on the days of full and change at Mossel Bay at 3h., and the
rise of tide is 7 feet."*

CaPTAIN DUNN, of the barque Elizabeth, of Stockton-on-Tees, in a letter dated
July 15th, 1862, thus wrote of Mossel Bay :—“I put into the bay as a port of
refuge, having lost sails, store-boats, water-casks, &c., and was astonished at the
shelter it afforded from westerly gales, and the abundance of good provisions, fire-
wood, and particularly good fresh water, very important in a long voyage with salt
provisions. Ships can use their own boats in landing. There is now a good jetty, and
another is being built, along which water will be laid on in pipes. A light-
house on the cliff, to be immediately erected, will be an excellent mark by day or
night, with winds from 8. by E., round westerly, to ENN.E. Mossel Bay is all a
mariner can desire, and were its advantages better known, no shipmaster would
contend with the heavy westerly gales that prevail so long during winter.”

From Mosscl Bay to Knysna River the coast runs about S.E. by E. 50 miles, and

* These instructions for Mossel Bay by MR. Laws are from his description of the bay inserted
in the .Vavtical Magazine, November, 1861, Some very strong recommendations of the bay as &
harbour of refuge are appended to the description, which are chiefly contributed by shipmasters
who have frequented it.

X
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includes several rivers, but there are none, we believe, sufficiently deep to permit the
entrance of vessels. This is said to be a bold shore, with land near the sea of
moderate height, behind which is the range of Outeniquas Mountains. At 18 miles
eastward of Mossel Bay is a little cove named Dutton, which is reported to be a very
dangerous and impracticable spot.

RNYSNA RIVER.—The entrance to the Knysna River is between two bold
rocky headlands, immediately within which the river expands into a large bay or
lake, covered with marshes, but having among them a channel, preserved by the
river, deep enough for ships of considerable tonnage. The distance between the
headlands is not more than 1} cable’s length, and here, in the shoalest part, are
18 feet water at low tide, which soon increases to 48 feet; but decreases again,
almost immediately, to 30 and 25 feet, tho latter being at about half a mile from the
sea ; it is at this latter spot where ships usually anchor. The anchorage is sheltered
from all winds except those blowing directly into the mouth of the river. When
viewed from the southward, the rocky headlands present the appearance of the
portals of a large dock.

CapraiN Warnis, R.N, remarked of this river in 1817, * Any vessel drawing
under 15 feet, attending to the tide, may run for this river with safety, it being
288 yards wide at the only dangerous part. It is high water on the days of full
and change of the moon at 3h. 45m. ; extraordinary tides rise 7 feet, ordinary 5 and
G feet, and the ebb tide runs out at the rate of 3 or 3} miles an hour on the springs.
The middle of the chaunel is the deepest water, but it is proper to keep nearest to
the western head, on account of the straggling rocks lining the opposite side, which
are mostly visible, excepting the Emu Rock, nearly half chauncl over on the east
side of the entrance, and at about a cable’s length south-west of Inner Obelisk
Point, above which is the signal station ; this rock is just outside the northernmost
of the straggling rocky islets before mentioned. The brig Emu was lost on this
rock before its position was known.

“ A pilot will come off upon making the usual signal, and a boat should be ready
with a line to run out to the rocks in order to steady the vessel in case of it falling
calm under the high land, and your being obliged to anchor in the narrow part of
the entrance. There is good anchorage outside, the depths decreasing gradually
towards the entrance of the river, which affords room inside for about thirty sail of
ships, and is as smooth as a dock ; and, if necessary, a ship may be hove down to the
steep bank, where vessels may also be built, forests of fine timber being contiguous
to the river. Nevertheless, this place ought not to be attempted, except in favourable
weather, and never in a large ship.”

CoMmaNDER WaALkER, R.N., surveyed the river in 1817, and described it
as the best harbour in the colony. The following signals may possibly still be in

USE ;==

Flag, white and blue diagonally, signifies—A pilot-boat is coming out.

Flag, red—8kip recommended not to atlempt to enter the river.

Flag, white and red horizontally—Skip may enler. If waiting for
the tide, a red pendant will be shown over the flag at a proper time
Jor entering
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Flag, yellow— Pilot-boat cannot go out, but a pilot is ready to receive the
ship within ihe har.

Couuanper W. E. A. Gorpos, of H.M.S. Hermes, 1857-60, says, ‘The
entrance of Knysna Harbour, in Lat. 34° 6' S. and Long. 23° 7' E., with a depth
of 18 feet in it, may be recognised by a mountain terminating in a bluff near the sea,
with Seal Cape, a low black point, extending from it to the S.E. at 10 miles E.N.E.
from the harbour. When the harbour is well opened, bearing N., a village with two
churches will be scen. There are also two beacons for leading marks—one standing
on Fountain Point on the eastern side of the entrance, the other on the western
shore of Steenbok Island, within the harbour. The pilot-signals are made with flags
from a staff erected on Inner Obelisk Point.

When approaching the harbour from the westward steer for the S.E. rocks, which
lie 8.8.E. about } a mile from the entrance, and when the harbour is well open pro-
ceed towards the Needles Point on the western side of the harbour’s mouth, until the
two beacons come in line, which will lead up to Fountain Point. Pass this at 8 or
10 yards off, and steer for the rocky point between Green and Monkey Points, by
which a depth of not less than 3 fathoms should be maintained. When abreast
of Green Point, haunl in for a sandy patch close southward of Rocky Point, and
anchor at about 20 yards southward of it.”

PLETTENBERG BAY.—From Knysna River to Seal Cape, or Cape Delgado,
on the south side of Plettenberg Bay, the distance is about 10 miles, along a bold
coast, the general inclination of which is E.S.E. This cape is remarkable, being a
long, narrow headland, nearly separated from the main by a gap in the cliffs at
about 1} mile from its extremity; hence when viewed from the southward at an
offing of some miles it presents the appearance of an island. The position of the
extremity of the cape is estimated to be Lat. 34° 5’ and Long. 23° 20

The bay has an extent of about 5 miles in a north-easterly direction, but is very
shallow in depth as the coast bends in westward not more than 2 miles. It is quite
open to the southward and south-eastward, from which directions a very heavy swell
is sent in when the wind prevails with strength ; consequently, the anchorage can be
considered safe only with winds from the land. South-easterly gales seldom blow
longer than 24 hours. Owing to extensive forests in the neighbourhood, Plettenberg
Bay is frequently visited by small vessels in the coasting trade. Landing is easy,
and it is not difficult to get to sea when dangerous gales from the south.eastward
are expected.

Around Plettenberg Bay the land is hilly, and inland northward of it, there is a
mountain of irregular shape nawed Buffalo Mountain, the highest part of which is at
its east end ; at about 60 miles eastward from this there is, inland, another of a sharp
conical form, called Peak Mountain ; at 30 miles-further eastward there is a table
hill termed Flat Mountain; and between these is a round hill, called Round
Moantain.

Several brackish rivers fall into Plettenberg Bay. The first of these, named
Pissant, is at 3} miles from the extremity of Seal Cape, and has near it, on its
northern bank, the government storehouses ; beyond this is Kurboom River. At 5
miles from the Kurboom River, following the coast, is a small peaked hill close
to the shore, off which are some rocks; and, at 2} miles from the latter; is the
Kromkromma River,—all this shore consists of a rocky cliff.

x2
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The soundings in Plettenberg Bay, at 3 miles from the shore, average 30 fathoms,
which decrease gradually to 4 fathoms close to the beach; the bottom consists of
fine sand. It is usual to anchor in 17 or 18 fathoms, at about § of a mile S. by
E. { E. from the governor’s storehouses; or in 9 to 8 futhoms with the cape bearing
S. by E. } E,, and the gap S.W.; here the ship will be in good ground and well
sheltered from all but easterly and southerly winds.

Ligvur. Ricg, R.N,, who surveyed Plettenberg Bay in 1797, says :—* The only
danger in approaching the bay is the Whale Reef, a circular shoal of rocks bear-
ing 8.E. by E. from the cape, nearly 1 mile distant; the sea in general breaks over
it very high, and between it and the cape there is a channel, in breadth about
of a cable’s length, with 7 fathoms the least water. This channel should not be
attempted but in case of nccessity, as there is generally a great swell, and when it
blows strongly, the wind is unsettled and baffling near the cape. By giving the
cape point a berth of a little more than a mile, ships may pass safely to the south-
ward and round the east side of the Whale, which is steep, having 18 fathoms
water at about a quarter of a cable’s length from it; and when the south end of
the long sandy beach is open with the high rocky point on the north side of Seal
Hill, they will be northward of the shoal, and if the wind permit, may haul close
into the bay.

“The bay is sheltered from all winds except those at S.E.and eastward. The wind
from E.S.E. to S.8.W. sends in a heavy swell, but south-easterly gales are of short
duration here, as at Mossel Bay. The landing-place is on a sandy beach near the
governot's storehouses, at the south end of which there is a small river that
descends from a farm at the distance of 1} mile; but the entrance is generally
closed with a dry sandy bar. At both ends of the beach rocky points project,
and at a cable’s length E.S.E. from the south point are some rocks, dry at low
water, which break oft the sea.

““ Wood may be cut near the landing-place ; watering is difficult, as the casks must
be rolled nearly 300 yards over a heavy sand, and then rafted through the surf,
which frequently runs high. Beef and poultry may be had at reasonable prices ;
vegetables are scarce ; fish are plentiful near the cape and about the rocks off' the
Janding-place. Vessels from Table and Simons Bays load timber here, for at 12
roiles north-westward of the landing-place there is a forest where various sorts
of timber may be had, some of large dimensions, proper for either house or ship-
building.

“ TrpE.~There is no regular stream of tide, but a southerly current generally sets
in the morning between the Whale Rock and Seal Cape.”

From Plettenberg Bay the coast trends S.E. by E. 76 miles to Cape 8t. Francis,
and is throughout a very dangerous, inhospitable shore, with deep soundings at a
short distance off. It is of moderate height near the sea, but rises rapidly inland to
a range of mountains, which, meeting the warm winds from the water, gives rise to
such dense fogs and mists, that it is frequently hidden from view, and consequently
several vessels have been lost upon it ; it is also supposed that the current hereabout
sets directly on shore. At Cape St. Francis the mountain range nearest the coast
gradually declines to the sea. The depth at 15 miles soythward from Cape St.
Francis is supposed to be about 60 fathoms.

Cape St. Francis is a bold point with rocks about it, and must, consequently, be
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approached with caution ; the rocks are said to extend out about a mile, but this is
uncertain, for no part of the coast has been surveyed. In the French charts this
cape is called the Cape of Mountains, although it is not high land ; but inland, due
North (¢rue) from it 20 or 25 miles, there is a remarkable rugged piece of high
land, the flat and round mountains before mentioned, which may have been mistaken
for it in thick weather.

8T. FRANOCIS BAY ison the east side of Cape St. Francis; but this term is
generally applied to the whole sweep of coast between the cape and Cape Recife, the
bay immediately eastward of Cape St. Francis being called Kromme Bay, from the
river Kromme, or Crooked, which falls into it.

Kromme Bay i3 quite open to all winds from the southward and sonth-eastward,
and is said to be a very bad anchorage, the bottom being rocky; hence necessity
alone should cause a vessel to run for it.# Winds from sea, if violent, would drive
a ship badly found in ground tackle on shore, when nothing could save her from
destruction ; added to which the landing is bad, the only place being at the entrance
to the river, where there is usually a high surf. The water of the river, like that of
most of the rivers on this coast, is brackish, but there is a spring of good quality at
about a mile from the sea, whence supplies may be obtained by means of casks
hauled through the surf to a boat anchored outside. It is said that at high water
spring tides the depth on the bar of the river is 7 or 8 feet.

From Kromme Bay the coast runs nearly East ({rue) 356 miles to Cape Recife,
Algoa Bay, and nautically speaking, is unknown, no survey of it having yet been
made.

CAPR RBOIFB.—(ape Recife, immediately eastward of which is Algoa Bay, is
a low sandy point of land having a small conical hill near its extremity, which is
distinguishable only at a short distance; the lighthouse on the cape is therefore an
important mark to vessels approaching from the southward or eastward, as it is the
chief means by which the position of this very dangerous point can be known. This
building consists of a tower 80 feet high, painted in four horizontal bands, alter-
nately red and white, which exhibits a light revolving every minuts at 90 feet above
the sea, visible 17 miles (supposing the eye 12 feet above the horizon) between the
bearings from the lighthouse of N. by E., round by S. to W.; when viewed from a
short offing the light appears to be fized, with bright flashes every minute. The
lighthouse stands in Lat. 34° 1' 40" 8., and Long. 25° 42’ 8" E,, and from it the
Cockscomb Mountain, 5400 feet high, bears NNN.W. 4 W.

The low shore of Cape Recife is rocky, hence a wide berth should be given to it

* ('APTAIN FIORSBURGH mentions that * Kromme Bay was formerly visited by some vessels in
distress. The Pigot got water and other rcfreshments here in June, 1785, and the Countess of
Sutherland remained in it (after losing her masts at sea) from July 18th to August 17th, 1801,
While the latter vessel continued at this place there were frequently land and sea breezes, with
strong winds at times from S.E. blowing into the bay, rendering her situation very dangerous, for
the cables were much injured, and some of the anchors were broken by the rocks, although she
moved from 10 fathoms on the east side to 7 fathoms on the west side of the bay to endeavour to
get better anchorage. At a little eastward of the entrance of the river, the Pigot found & spot of
7 fathoms, sandy bottom, where she moored at a little more than a mile from the shore, the
eastern extremity of the land in sight bearing E. 10° N, (true), apd a round mount in one with
the entrance of the river, which #s the best situation to moor.”
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when running into Algoa Bay, and a still wider berth when sailing westward, the
coast immediately westward of the cape having reefs about it and being as yet un-
surveyed. A very dangerous reef (from its situation, being an outlying patch) in the
vicinity of Cape Recife is the Thunderbolt, a reef § of a mile in extent, the centre of
which is & of a mile S.W. § W, from the lighthouse; this reef has close to it all
round a depth of 4 to 6 fathoms, and in the narrow channel between it and the cape,
soundings of 4 to 2 fathoms—outside it the water rapidly deepens to 24 and 30
fathoms, the latter being at not more than 2 miles from the lighthouse, consequently
the greatest possible precaution is necessary while in its vicinity.*

AXLGOA BAY.—From Cape Recife the coast trends northward about 5} miles to
the town of Elizabeth, and thence north-eastward and eastward 42 miles to the Bird
Islands, the whole space comprised within these limits being considered Algoa Bay—
the direct bearing and distance from the lighthouse on Cape Recife to the lighthouse
on the Bird Islands is E. § S. 30 miles, so that the shore of the bay bends in con-
siderably from a straight line supposed to be drawn between those objects. The
general depths are 40, 36, 28, 20, and 10 fathoms, the last being found at from 1 to
1} mile from the shore, except off Port Elizabeth, where similar soundings are ob-
tained so far out as 2} and 3 miles. The bay is of a horse-shoe form, well protected
from the violence of winds, cxcept between E. 3 S. and 8. by E. } E,, and is con-
sidered the best and safest roadstead on the Cape Coast during the winter months.

Riy Bank.—In the entrance to Algoa Bay in the direction of E. by S. $ S. from
Cape Recife, there is a bank of 6 to 10 fathoms, named Riy Bank, the shoalest part
of which, 6 fathoms, is situate 8} miles from the lighthouse at the cape on that line
of bearing. It is rather more than a mile in extent. and appears to consist of an
eastern and western bank, bottom rocky and foul, with 12 to 20 fathoms between and
around. The sea breaks heavily after S. W. gales, especially over its north-west or
shallowest part.

The coast northward of Cape Recife is fronted by a reef which extends out from 4
to } of a mile, but the 5 fathom line of depth is not more than } a mile from the
beach ; hence this shoal is very dangerous, and especially so as there is an outlying
shallow patch, named the Dispatch Rock, so far from the land as one mile. Thixs
reef consists of numerous heads of rock rising above a bed of rocks fully 500 feet
long, the least water over which is 8 feet. There are 9 and 10 fathoms close to it
on its eastern, and 5 and 6 on its western side. Itlies 2} miles N.N.E. } E. from Cape
Recife lighthouse, with that building in one with a red beacon situate north-eastward
of it, and two beacons,{ placed a little within high-water mark at 2} miles northward

* “No vessel should approach the coast for 4 miles westward of Cape Recife, nor the cape
ftself nearer than 2} miles, and then only in a commanding breeze or in a steamer, as the reefs
extend nearly 1} mile from the shore, and because there is a very decided and dangerous
indraught towards them.

*Neither should any one be tempted, by the ab of breakers, to approach nearer the east
side of Recife lighthouse, as it often occurs that it does not break upon a 7-foot patch & mile from
the lighthouse, and yet it will, without previous warning, break in 7 fathoms, and even in 10
fathoms. It is seldom prudent to get less than 13 fathoms water while still outside of Recife.
When the height of the lighthouse subtends an angle of 23, the distance from it will be 23 miles,
and, therefore, no greater angle should be obtained.”— Nautical Magazine, 1856.

+ These two beacons are each 2 feet high, surmounted by a ball, and painted in alternate bands
of red and white, They are distant from cach other 1200 yvards on an . § N. and W. i &
hearing.
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of the lighthouse, in a line with each other—it is consequently a mile from the nearest
land.*

Port Elizabeth.—From Beacon Point, off which is the Dispatch Rock, to
the town of Elizabeth, the distance is about 2} miles along a sandy coast covered
with bushes. Port Elizabeth is the principal port of commerce on the south coast
of Africa next to Cape Town. The town is not extensive, compared with European
cities, but it is rapidly increasing in importance. Water and refreshments of all
kinds can be procured at moderate prices, and leaky and dismasted vessels are some-
times hove down, repaired, and refitted at their anchorage off the town. It is the
practice of merchant vessels regularly trading for wool cargoes to moor on arrival,
and to strike their top or top-gallant masts, and unbend sails. They are found with
ground-tackle superior to ordinary merchant vessels, and ride ount in safety the
summer gales from the 8.E. The port captain assigns the berths, and shipmasters
are bound to attend to his orders. There is a jetty at the mouth of Baaken River,
where a landing can always be effected except in rough weather from the south-
eastward.

The surf constantly beats on the beach of Port Elizabeth, and sometimes with
extreme violence. At times, it is almost impossible to land.

A lighthouse is situated on a hill behind the town at nearly 25 yards S. 3 E.
from Donkin Monument. It shows a jfized light at 225 feet above the level
of high water, visible about 12 miles between the bearings, when viewed from sea,
of NNW. and S. W. From sea it appears red between the bearings of N.W.and
N.W. by W.; white between N.W. by W. and S.W. by W.; and again red between
S.W.by W. and S.W.+

There is anchorage in 6 to 8 fathoms in front of Port Elizabeth, and it may be
remarked, as a general rule, that a sandy bottom and good holding ground will be
found anywhere in 7 fathoms. When taking up a berth, however, room should be
left to admit of veering to 100 and even 130 fathoms, as less than this quantity
should never be tried; and, indeed, it is seldom judicious to use less than this
quantity anywhere, unless the harbour is landlocked and the water much less than 7
fathoms in depth. There is a little foul ground in the south-west part of the bay.
Vessels may anchor in about 8 fathoms, grey sand, with the south-east angle of Fort
Frederick bearing W. 4 N., and the Bird Rock at Beacon Point 8. § E. ;—or further
tut in 8 fathoms, similar bottom, with these objects respectively W. 4 S. and S.
by W.

* The Dispatch Rock appears, from the survey made in 1855 by LIEUTENANT DAyMAN, RN,
to be the only outlying danger between Cape Recife and Port Elizabeth; but it should be men-
tioned that in 1819 a rock was reported by CAPTAIN HUNN, of H.M.8S, Redwing, the cross bearings
of which, as given, place it further in the bay than the Dispatch Rock, and in a position where
0ot less than a depth of 6 fathoms is shown on LIEUTENANT DAYMAN'S chart. The report was
43 follows :—** The reef appeared to be about 8 fathoms in length and 2 or 3 fathoms in breadth,
having 24 fathoms upon it, the least water, with 8 fathoms close to it. When upon it, the
€xtremity of the breakers off Cape Recife bore S. 8° E.; Cape Recife S. 2° E.; Bird Island, off
Bescon Point, S.; Fort Frederick W. } S.; and St. Croix, north-easternmost island, N.E. by
E.JE. It was off shore about 1} mile.” Notwithstanding this circumstantial account, the ock
i8 believed by the residents at Port Elizabeth to have been the Dispatch Rock, the correct posi-
tion of which has now been fully determined by LIEUTENANT DAYMAN.

t As it is possible that in eonsequence of its elevation this light may occasionally be seen by
Vessels approaching Algoa Bay from the eastward before the revolving light on Cape Recife comes
into view, care should be taken not to bring it southward of W. untfl that light can be clearly
distinguished ; which it will be, immediately it is ahove the horizon, by its greater brilliancy, ag
#ell a8 by its rerolving once s minute,



