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PREFACE,

Tars Nautical Directory for the South Atlantic Ocean may be considered
as a continuation or supplement to our volume on the North Atlantic.
Arranged on the same plan, and embracing the same topics, much of the
generalization on its meteorology and its application to the seaman’s use, is
common to both. But in the latter volume much has been dilated on which
it has not been thought necessary to repeat here, further than was required to
make this book complete in itself.

The early editions of this work bore the respected name of John Purdy as
their author; but since his time, hydrography has so changed its require-
ments, that it has been necessary to remodel the whole, and rewrite almost
every page. Thus the present edition bears but little resemblance to its
earlier predecessors, and it may be considered therefore as a new work rather
than an amplification of an old one.

With the exception of a portion of the Brasilian coast, recently surveyed
by Captain Ernest Mouchez, of the Imperial Brasilian navy, it is true that
there has been no systematic survey of the shores of South America or Africa
within the period above named; but so numerous have been the additions
to our knowledge, acquired from such a variety of sources, that it may be
said that the descriptions which follow are a series of notes, added to the slight
and imperfect, though so far exact, surveys of the French and English hydro-
graphers of earlier times. It is trusted that no recent authentic source of
information has been overlooked. '

To enumerate here the authorities on which the work is based, would be to
give a very long list of obligations, which, as they are quoted throughout its
pages, would be needless. It is sufficient here to express that obligation.

In many points our nautical knowledge of the South Atlantic is very inferior
to what we know of the Northern part of the great ocean. But then its
meteorology is much more simple, and its commerce vastly inferior.
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Some important enquiries have been made of late into some branches of its
hydrography, its depth, the character and limits of its wind systems, and
other topics, which are noticed in the work. One point of interest is the
recent completion of the breakwater and docks at Cape Town, which will
prove a great boon to those who have to double the Cape of Storms in the
bad season. Another subject, which hitherto has not borne much fruit, but
is destined hereafter to be of very great importance, is the opening of the
great river Amazon and its tributaries, and San Francisco River, to the com-
merce of the world.

As above stated, there are many points which require further elucidation,
or improved descriptions, but what is recorded here of most parts of the
ocean is generally sufficient to ensure the best being made of their aid to
navigation.

It is hoped that the varied information as to these subjects, and the
descriptions of its coasts, ports, and islands, although they differ in value, will
make this work an acceptable guide to the sailor.

A. G. FINDLAY.

London, December 31st, 1874.

Since the foregoing Preface was written, no new surveys of any great
magnitude have been made on any of the coasts described in this Work, with
the exception of the entrances of some of the West African rivers. Much
additional information has been obtained from numerous sources, and no pains
have been spared to make the NintA Edition of this Work as complete as

possible,
London, December 30th, 1882.
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THE

 SOUTH ATLANTIC OCEAN.

*.* THROUGHOUT THIS WORK THE GIVEN LONGITUDE IS THE LONGI-
TUDE FROM GREENWICH, AND THE MILES GEOGRAPHIC oF 60 To 1°. IN
THE SAILING DIRECTIONS THE BEARINGS AND COURSES ARE THOSE BY
COMPASS, UNLESS WHERE OTHERWISE EXPRESSED; BUT THOSE GIVEN
rEUs [W.S.W.] SIGNIFY THE TRUE; AND THE GIVEN DIRECTION OF
WIND, TIDE, AND CURRENT, I8 GENERALLY TO BE CONSIDERED AS THE
TRUR

SECTION I

——le.

Tae ErrIioric or SouTr ATLANTIC OcEaX is separated by the Equator from
the North Atlantic. It presents a remarkable contrast to that sea in the
absence of ports, caused by the straight and unbroken toasts which limit it,
and also from not having any such archipelagoes as are met with North of
the Equator. Besides this, a large portion of the coasts lying within the
southern tropics, and the absolutely barren nature of its eastern side, render
the commerce of this vast area of water of very small importance compared
with other seas of equal magnitude. But it has few dangers in the great
highways of shipping, and its navigation is simple and safe. As has been
shown in our former volume on the North Atlantic, all the meteorological
complications and difficulties are met with in North latitude, and therefore
the Southern Ocean has a complete system of winds and currents of its own,
readily understood and easily applied to navigation.

As an evidence of the different nature of the South to that of the North
Atlantic, the length of their respective coast lines will conclusively indicate this
wide distinction. The North Atlantic coast line (without the smaller islands)
amounts to a total length, measured tound its chief sinuosities, of 59,400
miles, while that of the South Atlantic does not exceed 9,320 miles—not a
sixth part of the former. This length of coast is made up as follows ;:—

MN«“M essesssesesssssscisscsscee 1400 miles.

Brasil, East Coast oo ceeceeersniccoceceses 2360
U"‘u’oo.---aoooooo.ttto-o-ouoounn--oo--n- 400 ”
BmAm.o.00000000000oo00..oooo-l-o-lo. 7“ ”

8. 4. 0. D
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Patagonia ...... Cebebe et et aaaaas 1130 miles.
Tierra del Fuego .occoevvneneecenneecnnaee.. 510
Total Americancoasts .. ...........c.ccoueoeun.. 6540
Total Africancoasts.................c.ceunn. 2780

Or together.. .cccee.... 9320 miles.

It will not be necessary to state here upon what basis our exact knowledge
of this ocean and its phenomena rests; they will be recited in the course of
the work. The book is arranged on the same plan as that of the accompany-
ing volume on the North Atlantic.

‘I'he name of the ETHI0PIC OCEAN has been proposed for this portion of the
Atlnntic, as it has in reality but few features in common with the North At-
lantic, though continuous with it ; but this has never come into general use.

‘I'he limits of these oceans as defined by the Committee of the Royal
Ucographical Society in 1845, are as follows : —

* ‘I'he limits of Arctic and Antarctic Oceans, respectively to be the Aretic
and Antarctic Circles; that the limits of the Atlantic on the North and South
bo the Arctic and Antarctic Circles ; that its western limit be the coast of
Americn, an far South as Cape Horn, and thence prolonged on the meridian of
that cnpo, until it meets the Antaretic Circle; that its eastern limit be the
shorew of Europe, and Africa as far South as the Cape of Good Hope, and
thence prolonged on the meridian of Cape Agulhas, till that meridian cuts the
Antaretio Cirole.”

The nssumed division between the two oceans being the mathematical
Jiquntor, baw one inconvenience, inasmuch as the meteorological and strictly
geogvnphioul divisions occur to the northward. The separation between the
wind nnd current systems of the two hemispheres may be taken as somewhere
botween 8° aud 10° N. lat., while the African and American Continents ap-
pronching ench other ncarest between Sierra Leone and the N.E. part of
Jeanil about Cape San Roque, a distance of less than 1,600 miles, it follows that
the (uinen const is rather included in the southern portion than belonging to
the North Atlantic, and this is also found to hold good with regard to its
povuline metoorology.

On thin necount the description of the African coast is included in this
volume, rather than in that devoted to the North Atlantic Ocean.

‘I'lhe firnt portion of this work embraces the geographical positions of its
varlouw points accompanied by such notes as may be deemed necessary for
thelr eluokdution.  But this is the less necessary of late years, by reason of the
perfoction of thowo official observations, which preclude the hope of any
private und inolated operations such as can only be carried on in an ordinary
merchant ahip, being mado available for their improvement, or the detection
of any dinorepancies,

The wooond portion of the book deals with the winds, currents, tides, and
othoer {influences on its navigation, which portion is followed by the necessary
instruotions for traversing it in various directions; and the final chapters con-
tain umple desoriptions of its islands, coasts, and harbours.



POSITIONS OF PLACES, ETC.

I.—ISLANDS AND SHOALS.

*.® The F1GURES tn Brackets refer to the NOTES subjoined to each Section.

Latitude. Long. W. Var. 1883.
VOLCANIC REGION ...... [ R 3 °
Crown Reef, 1835 ............... .1 0587 0S8 2319 0 2005 W,
La Pacifique Shoal (8| gohock), 1771 .. ] 042 0 2247 0
. Ceesar Breakers, 1730 ............ 2 0 ONj 2218 0
Volcano (Lieutenant Evans), 1824.. | 7 0 0 21 50 0
Warley Shoal, 1813 .............. 5 423 21 25 40
Bell’s Shoal (shocks), 1842 ........ | 1 7 0S.| 2121 O
La Seine Bank, 1832 ............ 022 0 | 2115 0
AqmllReef 1831......c0viennn 02215 21 6 30
La Silhouette Shoal (shock), 17564 .. | 0 20 0 20 50 O
Krusenstern's Voleano, 1806 ..... 243 0 2035 0
PrenchShoal 17967 ............ 4 5§ ON{ 2035 0
Fe n’s Shoal (shock).......... 135 0S.| 2027 0
Philanthrope Shoal (shocks), 1836.. | 0 40 0 20 10 0
Rackham’s Shoal (shocks), 1842.... | 026 0 19 58 0
French 8hoal.................... 415 ON| 1220 0
Bouvet's Sandy Island, 1761 ......| 023 0S8.{ 1910 0
Circassian Bank, 1841 ......... ...] 01 0 19 0 0
Short’s Yolcano (shoch). 1852 ....| 330 0O 24 30 0
1.a Fidéle (shocks), 1758 .......... 020 0 18 0 0
Triton Shoal, 1818 .............. 032 0 1746 0
Le Prince Shoal (shocks), 1747 . 135 0 1715 0
Henry Tanner Reef (vol. ashes), 1836| 035 0 1550 0
Marie, 1852 ........ i ot o 19 00
Prince (shock), 1853 ............ 054 ON.| 265 0
Florence nghtmgale (ahock), 1859.( 044 O 29 20 0
Passodnick (shoc { .......... 029 0 28 30 0
Sea nt (shock), 1859 ........ 029 0 28 30 0O
Dallas (shock), 1841.............. 027 0 2030 0
Melbourne (shock), 1861 ..........| 020 0 2035 0
Eleanor (shock), 1861 ........... 044 0 2119 0
Pediedo de San Pedro, or 8t. Paul's Islets ’
summit ...........ci0iiieiaiiean, 0 55 45 N.| 29 22 45 16" 55' W,
FERNANDO NORONHA ; the pyramid.. 350 108.| 322530 15°10' W.
The Rocas, centre ............... .2]] 35127 33 48 57 | 14°20' W.
Shoal of Manoel Luis ................| 05210 44 16 56 :
Isle of Trinidad .................. 3]/ 2031 0 20 18 58 | 15°20' W.
Martin Vas Rocks, the largeot ........ 20 27 40 28 52 45
Hotspur Bank, the N.W. extreme. .| 17 61 30 36 5 9 11° 15" W,
Victoria Bank .... . ... | 2045 8 37 47 83 :
Pilot BAOK .. ....0vvvvvnvnvnnnnnenns 2145 0 3950 0
Medeiros Rock .. .................... 2541 0 4447 0 :
Laurel 8hoal, off the River Plate . 3628 0 51 300 | 316 E.-
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ISLANDS AND SHOALS—CONTINUED.

Lat. 8. Long. W. | Var. 1883.
IsLANDS, ETC.—continued. ° . e’
ASCENSION, the Barrack Square ...... 7 55 48 14 25 18 23° 30" W.
81. HELENA, the Observatory ......[4]| 15 55 26 5 42 30 26°40°'W.
Grant Breakers? ........ veees...about| 381 33 0O 11 30 0
Tristan da Cunha, N.W. point ........| 37 2 48 12 18 39 22°16° W.
Inaccessible Island, centre ............| 8719 0 1223 0
Gough’s Island (Diego Alvarez)...... ..| 4019 30 948 O
Lennon's Reef .........co000v...about| 37 31 0 442 0
Robson Reef ..............ccv0vnnnne 378 0 7 31 OE.
Bouvet, or Circumcision Island, the centre | 54 16 0 614 0
Montezuma Rock (1843)..............| 203% 0 39 30 OW|
Ariel Rocks?.......e.c00000iv00ee... | 40 0 O 57387 0
FALKLAND ISLANDS..........[5]
PoRT Lovuis, Govt. Hcuse at ANSON.... | 51 32 0 58 7 30 13° 30’ E.
Berkeley Sound, entrance ............| 5135 0 57 50 15
Cape Pembroke, Lighthouse ..........| 51 40 40 | 57 41 48
Port Harriet, entrance ..............| 5144 0 57 50 15
Port FitzRoy, entrance .............. | 6147 0 58 215
PortPleasant........c.cvceeenneenes. | 51 48 55 58 11 41
Choiseul Sound, Pyramid Point........ | 52 120 58 36 15
Lively Island, 8.E. extreme ..........| 52 615 | 58 25 17
Point Porpoise, Bay of Harbours ...... | 52 21 47 59 19 37
Beauchene Island, South extreme ..[6]| 62 54 45 59 12 15
Mintey Rock ..... eeee. veres..about! 52 54 0 59 17 15
Sea Lion Isles, W, extreme............ | 52 26 50 59 9 52
George Island, 8.W. Cliff ........... .| 5224 O 59 48 27
Spezs;ell or Eagle Island, Jack’s Har-
bour ....... P I B & ) 59 41 31
Elephant Cays .....civcevveecnennee.| 52 9 0 59 53 17
Grantham Sound .......,ccoqeeee...o | 81 35 30 59 13 15
Sussex Harbour, entrance ............ | 81 39 0 59 3135
Port San Carlos, centre ..... ........ | 6130 0 59 6515
Fanning Head ...o...oovveeeeaneeen. | 5128 6 | 59 850
Cape Dolphin ...vevveeueens? coeee. | 61 14 35 | 58 58 45
Edl:leystoneRobk teeecsassesngecnses. | 81 11 30 59 3 30
Port 8an Salvador ...........0c0.0..| 6127 & 58 20 19
Cape Carysfort .........ccccvneceees. | 61 25 40 57 61 15
Volunteer Point ...........cc00000..| 61 31 15 57 43 85
Uranie Rock .....ccovevvveeass® .. | 51 31 45 57 41 15
Eagle Point ............. eeesnenans 51 32 50 87 47 15
PoRrT EGMONT, Ruins of Settlement .... | &1 21 26 60 419 14° 42’ E.
Saunder’s Island, N.W. summit....... .| 511720 60 20 5
Keppel Island, N.W, Cliff ............ [ 61 18 45 60 315
Cape Tamar, North Cliff summit ..... 461 16 50 59 30 5
Tamar Harbour, Eastern Head ........ | 81 20 32 59 25 57
White Rock Poipt .................. §1 24 23 59 12 37
‘White Rock Harbour, South H cee. | 51 2625 59 13 15
Many Branch Harhour, North point .. | 51 31 & 59 20 45
Port Howard, entrance .............. | 51 368 30 59 32 15
8hag Harbour ....... ciereeenensnes.| 614330 | 59 38 15
Fox Bay, East entrance ........... ..| 62 0 § 60 1 7
Part , South Head..............| 862 210 60 15 25
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ISLANDS AND SHOALS—continued.

Lat. 8. Long. W. | Var. 1883,
FALKLAND IsLANDS—continued. .. ...
Port Albemarle, North head ......... .| 6211 40 60 21 15
Albemarle Rock ....... eessseececeas | 52 14 33 60 24 57
Meredith .......ccc0iveeeenanes 52 16 15 60 39 22
Port Stephens, East entrance pomt coeo| 521160 | 60 42 42
BirdIsland ..........cc0c00iieineen 52 10 45 60 85 27
Blnﬂ' ........................ 52 3 36 61 4 52
Cl ........................ 51 569 45 61 6 37
......................... 51 49 20 61 20 52
New d,lngheat summit . e.o| 61 42 7 6118 17
Coﬁn or Ship Harbour ............. .| 614310 61 17 22
Island, summit .............. 51 34 55 60 47 3
.mnd, West summit .......... .| 56128 & 60 42 25
est Point Island, West bluff ....... .| 6123 O 60 43 27
Juonhlu.Wut Kay....... tesesaans 51 0 8 61 27 17
Steeple Jason, summit ................ 51 4 0 61 9 52
Hope Point, Hope Harbour .......... 51 20 51 60 40 29
Island, N.W. extreme .......... 51 10 30 60 27 45
Port Egmont Kay .............. een | 8113 6 63 925
Potti sBank .......0cc0h0iinnnn 54 36 0 5749 0
Shag weesesssnescrscnssessess| 6348 0 4325 0 5 45 E.
ISLE OF GEORGIA, or SOUTH
GEORGIA.
Willis Island ........ 58 0 0 3823 0 2°30' E.
Adventure Bay, the headof ......| 54 2 48 38 8 4
Cape North ...ccovnennnns ..[7]] 54 445 | 3815 0
Cooper’s laland .........ccccneee. 514 57 0 36 420
Cape G erecensecaras eee..| 5417 O | 36 22 30
Clerke's Rocks ........cccc00 6 53 3442 0
SANDWICH LANDS.
55 671 O 26 33 0 5 W.
5710 0 2713 0
58 33 0 26 46 0
59 34 0 2747 0
Morrell's Western Point . ces.| 693510 27 42 30
SOUTH SHETLANDS, &c. o]
Adelaide Island, West Point ......... .| 6714 0 68 26 0 26° E.
Mount William, Grabam’s Land ...... 6445 0 6351 O
Cape Possession........ccoenuennanen. 6320 0 | 64 6 0
Farewell teeeesensesninannns ...| 6333 0 6045 0
Trinity Land, Tower Hill .. ......... 6329 0 60 26 0
m .......................... 63 5 0 | 57 4 0
Astrolabe East point .......... 6317 0 56 13 0
Mount Jacqueminot, Louis Philippe Land | 63 17 0 5736 0
lml.hlnd ...................... 63 2 0 56 68 0
Joi Ieland, N.W. point .......... 6259 0 56 38 0 17°E.
Mownt Percy .....o00000t Ceeriteneeas 6316 0 | 5538 O
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ISLANDS AND SHOALS—CONTINUERD.

Lat. 8. Long. W. ' Var. 1883.
]

SoUTH SHETLANDS, &c.—continued. .
Cape Purvis ....c.coovuiviiieninnn... 6337 0 | 5546 0
Cape Gordon ......ccconvnvininnnnnn. 63 48 0 5721 0
Cockburn Island, 2,760 feet .......... 6412 0 56 50 0
Cape Seymour, South point of Erebus

and Terror Gulf, 1843 .............. 6413 0 56 31 0
Cape Lockyer ........ccecvvvnvunn.n 6430 0 | 5746 0
Cape Foster ............cc.covnunne 64 26 0 58 12 0
Mount Haddington, 7,050 feet ........ 6414 0 58 3 0
Deception Isle, Pendulum Cove........| 62 566 31 60 32 0 20° E.
Smith’s Island, Mount Beaufort (6,600

high) .....ciiiiiiiiiiiiienniennes 6252 0 6313 0
Soul 1171 11 P 6239 0 61 27 0
Cape Shirreff................. ceeanes 6226 0 60 52 0
Desolation Isle .........cco0vieeen o 6225 0 60 30 0
Table Island ........................ 6220 0 59 40 0
King George's Island, N-W. or Round

Point ... oeiiiuiiiiiininiennnennns 6157 0 | 5842 9
Cape Melville ...................... 61 56 0 58 1 0
Penguin Isle, East side of St. George's

BBY i tuieineaietanaenenaenns 6212 0 | 58 5 0
Fildes’ Strait, S.E. entrance .......... 6219 0 58 45 0.
Bridgeman's Isle, Volcano ............ 62 4 0 57 0 0
Aspland'’s Island, North point ........ 6127 0 56 20 0
Cape Belsham, North point of Elephant

sland ...... ... ... ... cieee.. 60 57 0 54 56 O
Cornwallis Island, centre........... .. 61 0 0 5423 0
Lloyd's Promontory, N. end of Clarence

Island ........0 ... .ooiiviiin . 60 58 0 5345 0
Cape Bowles, South end of the same.... | 358 18 0 5332 0
SOUTH ORKNEYS, or POWELL’S

GROUP.

Inaccessible Iules, centre .. ............ 6033 O 46 55 0
Cape Faraday, the N E. point of Lewth-

waite’s Strait...................... 60 39 0 45 1 0
Cape Dundas, Laurie Island, East point| 60 46 0 4410 0 10° E.
Island of Alexanderl................. 68 57 0 300
Island of Peter I. ..........0vuu...... 68 0 0 91 0 O

NOTES REFERRED TO IN THE PRECEDING TABLE.

1. VoLcaNic ReG1oN.—In the following work are given the particulars of the
submarine volcanoes and their effects, that have been mct with in this part of the
Atlnntif: Ocean, as far as we have been able to collect them. They are given there
nea.l_-ly in the order of their occurrence. They probably present no danger to the
navigation ; but similar phenomena may be met with in the neighbourhood. Some
of them‘, it will be seen, lie beyond the limits of their frequent occurrence: should
the notices be correct, it will extend the space beyond the Equator and lat. I or 2° S,
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between the eighteenth and twenty-second meridians, the limits we have assigned to
it in the ensuing pages, within which the greatest portion of them have occurred:
It may be that the shocks have been felt at considerable distances from their centres,
and therefore the positions given in the Table cannot be said, in those cases, to give
the situation of the volcano itself. In the Table their positions are given, com.
mencing from the westward.

2. THe Rocas.—These important and dangerous rocks were for many years plaeed
in a very erroneous position, about 18 miles too far to the East. This was of serious
consequence when the western route across the Equator was advocated by Captain
Maury. It seems to bavearisen from the assertions in the first edition of Horsburgh's
Directory in 1809, and repeated in all subsequent editions, in opposition to the correct
determination by M. Lartigue, under the Baron Roussin in 1825. It was first pointed
out by Lieut. Lee, U.8.N., when in the Dolphin, in April, 1852, he surveyed the group,
and they were again partially surveyed by Lieut. J. E. Parish, in H.M.8. Sharp-
shooter, in March, 1856, placing them about 2 miles East of Lieut. Lee’s longitude;
but as the latter agrees with M. Lartigue, it is given in the Table. They were also
surveyed by Lieut. Vital de Oliveira, of the Brasilian navy, in 1858.

8. TRINIDAD AND MARTIN Vaz.—This isle and the islets of Martin Vaz were
surveyed in October, 1822, by M. Bérard, an officer of La Coquille, commanded by
Captain Duperrey, who gives the larger islet of Martin Vaz in lat. 20° 27’ 40", long.
28° 52’ 38" ; consequently a little to the North and East of the position given in the
Table. M. Bérard places the 8.E. point of Trinidad in lat. 20° 29’ 55°, long. 29° 20".
Hence the true bearing and distance between the two is W. 4° S. 26 miles. The
variation of the compass was 15° 20’ W. in 1883, and the magnetic bearing is, there-
fore, W. by N.

4. 87. HrLENA.—The position of St. Helena has been finally settled, by means of
an Observatory, in long. 5° 42° 30 W., which was established by the -East India
Company, but is now disused.

5. FALKLAND IsLANDS.—The positions of these Islands are those given by the late
Admiral FitzRoy, who spared neither pains nor expense in exploring them. Their
longitudes depend upon that of the flagstaff at the Government House at Port Louis
(Anson), which was found to be, by repeated chronometric measurements, 12° 50’ 30°
East of Port Famine (70° 58’ 0°), the fundamental point of Capt. King’s operations,
bat which, from a different assumption of the longitude of Rio Janeiro, he places
3’ 62" -eastward of the position assigned to it in the Table.

6. BEAUCHENE IsLAND.—In Captain FitzRoy’s Tables the position of this uland
appears to be given erroneously, it being there stated as in 52° 41', and long. 59° 5’
(the South extreme), or 13’ 45 N., and 7' 15" West of the place assigned to it on the
Admiralty Chart, which is that given in the Table; and which, from the bearings
given from fixed points in the Survey, we presume is correct.

7. BouTH GEORGIA.—Adventure Bay, near the N.W. end of Georgia, and South
of Cape North, is given as described by Captain Weddell. The other points are
given from Captain Cook’s Second Voyage, January, 1775.

8. 8a¥pWICH LANDS.—The Candlemas Isles, Cape Montague, and Southern Thulé,
are given in the Table from Captain Cook’s Second Voyage, January and February,
1775; but Captain Biscoe states that the longitudes are about 50 to the West, which
we are apprehensive, requires confirmation.

9. S8ourH SHETLANDS.—The position of these islands are generally unsatisfactory,
with the exception of Deception Island, the station of Captain Foster's pendulum
experiments. A chart, published by the Hydrographic Office, exhibits them much
to the easticard, in some cases nearly to the amount of 2°. In thesc high latitudes
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iti.,withontdonbt.adiﬂcnlthlktoﬁxnaidh-ldi‘neqcahdmpaiﬁu,
withthstdegruofmnrwythtmbemhedhb'chﬁudsandlmﬁgm
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as given in the former edition.

I.—THE NORTHERN COAST OF BRASIL FROM CAPE
SAN ROQUE, WESTWARD.

Lat. S. ' Long. W. | Var. 1883,
CaPE 8AN RoQuUE, lssfeethigh;extrm[l] 52015 | 351518 | 15°10° W.
Point Pititinfl., remarkable tree, 150 ft.| 5 23 30 3519 0
Point Gamelleira, extreme ............ 512 40 3527 0
Point Calcanhar, low extreme ........ 5 930 3529 0
Morro Branco, or Cajueiras, hill, 177 ft.
high .....c..... Creeieseencans 5 828 35 31 85
Caicars, village..... Ceeeritaceieeanas 65 315 36 245
Mangue Becco Hill ...... Ceerrecienes 5 850 | 362545
Urca Cotia 8hoal, East end............ 4 62 50 35 49 10
Lavandeira Reef, N.E. extreme ..... .ee 451 0 35 54 20
Urca Tubarao S8hoal, centre .......:.. 451 0 3627 0
Punta do Mel, 308 feet, extreme ...... 4 56 10 36 83 10
Joso da Cunha, or Angerstein Reef,
Northedd ....... teeceonnssesesens 444 0 3659 0
Rio Mossoro, East point of entrance....| 4 57 30 37 9 5
Morro Tubso........coovvunnnn. ceeen 449 20 3717 0
Retoiro Grande, or Punta Grossa ...... 4 35 25 3728 10
Aracati, or hgtm?'bé River, bar ...... 42315 374 0
Cape Iguape, 394 feet ................ 36645 | 381623
Pes:o xoeira Reef, 7 feet .......... 3560 0 38 21 20
Point Mocoripe, lighthouse............ 342 5 38 27 30
CrARra, or Villa da Fortaleza, the cathe-
dral ..... teereeeeteneneens ...[2)] 34250 | 3831 9 | 10042 W.
Aratanha Peak, 2,569 feet ............ 3 57 50 3838 0
Peak of Muunngupo, 3,018 feet ....| 3 5320 3843 0
Morro Jua, 2,100 feet ................ 347 0 38 46 0
Morro Cahuipe, 1,247 feet ............ 341 O 3845 0
Point Curumicuars .................. 323 & 38 58 40
Morro Melancia ........... eeeeeias 31110 3921 0
Mundshu, entrance of river .......... 310 30 39 22 30 9° 50 W.
Pointe dos Patos ..............cc.... 3 030 39 40 10
Morro Bergento...................... 2 56 15 39 61 10
Morro Mocuripe, or Curral Grande, 2,700
feet ............... tessesiesvanane 3 16 20 40 12 45
Barra Acaracu, entrance of river ...... 2 49 30 40 8 30
Cape Jericoacoara, 360 feet, summit . ... 2 47 10 40 29 30 8° 50 W.
River Camogim, East point of entrance..| 2 53 24 40 51 15
River d'Iguaragu, or Amaragao, Barra
Velha ... iiveiiiiiiiiinnnnn, 2 53 20 41 39 41
R10 PARANARYBA, Punta Pedra do Sal
light .... ... ... ., 24919 41 43 15
——, Barra Canavieiras . 2 44 30 4150 O
=—— = ——, Barra do Meio...... 2¢4 10 41 86 33
sk,
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THE NORTHERN COAST OF BRASIL—CONTINUED.

Lat. 8. Long. W. | Var. 1883.
R10 PARANAHYBA, Barra Caju ....... 241 25 42 110
-——Bl.rmClmpato 2 41 42 4212 0
, Barra Tutoia . [3] 2 41 55 42 16 46 73T W.
Perguices, or mele Bank, 6 feet . 230 0 42 45 20
Barra Perguicas .................... 2 34 30 42 44 10 I W
Morros Alegres .................... 22 0 4314 0
MorroViado ..........cccviniennnnns 225 28 43 23 20
Point Mangues Verdes................ 2 20 28 43 18 15
DaCruzsBank ...................... 2 18 45 4310 0
Santa Anna Island, hghthomo ........ 216 22 43 35 20
Santa Anna Reefs, Cesar Bank ........ 21445 43 27 28 6° 40" V.
Coroa Grande, N.E. tofbo.nk ...... 211 30 43 51 38
Bank Do Meio, North point .......... 216 0 4 9 20
MaRANHAX lsuxn, Nforro Aracaji, 220
foet .. .. .ciiiii ittt 227 5 4 810
, San Marcos Point,
lighthouse .................. ... 229 16 44 17 0
, Point d'Areia, fort 2 30 20 418 0
, SAN Luiz DE Ma-

RANHAM, cathedral.............. 4 2 31 42 44 18 21 6° 0" W,
Alcantars, cathedral .............. 's]] 2242 | 4424 0 :
Point Pirarema ..........cccovvuun.. 220 25 44 20 20
Morro , 190 feet .............. 2 18 27 421 0
Itacolomi, lighthouse ................ 210 11 44 24 45
&Iu-loannoelez,WeoternRock .. 0 51 25 44 16 56
Anehonge of La Bayadére, before the

.......................... 052 3 4 17 9
v.gu,.een by M. Sylva . vieeeeen| 032 0| 441714
San Joso Illand., N. extrelmty ...... 114 30 44 53 57 5°62' W.
Caye ........................ 054 6 46 13 45 4°50' W.
Pomt Atmn, lighthouse ............ 03 0 47 20 30 4°10° W.
Point THOCR .. .vccvevrnnneenrnnnnns. 034 0 | 475425
Gaivotas Islet, light.. 03520 48 115
PARA’, Custom-house parueo (long b; :
Telegraph) .. ...cuvunnenennnennnns 1250 | 4830 0 | $200W.
L]

NOTES.

1. The NORTHERN COAST OF BRASIL was first surveyed by the late Capt. Hewett,
in 1814, and when & lieutenant in H.M.8. Inconstant in 1817, then on this station.
This was done at the expense of the predecessors of the present publisher, and showed
that many grave errors, even 80 far as placing Maranham 2° too far to the West,
existed in previous charts.

It was very cursorily examined by the Baron Roussin, commander of the French
Hydrographic Expedition, but the positions of the points then gained were accurate.

‘The coast was subsequently surveyed, by order of the Imperial Government of
Brasil, in 1857-9, by Lieutenant A. Vital de Oliveira, whose work was limited on the
West by the Rio Mossoro, but this was found in many parts to be very defective.

The present positions and delineations are chiefly due to the survey by Captain
Ernest Mouches, of the French Imperial Navy, pablished in 1869.

The space between Maranham and Para’ is from the survey by Captain M. L.

8.4.0. c

4h
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Tardy de Montravel. But it may be generally stated that the charts of the coast
are not so complete as could be desired. This will be further alluded to in the sub-
sequent pages.

2. CEARA.—Roussin places Ceara 3* 42 8" East of Pernambuco; Lartigue makes
the difference 3° 39' 58”; mean of the two, 3° 41' 3“; this makes the longitude of
Ceara 38° 32 56*. M. Lartigue makes Ceara 5° 41° 11" East of Maranham, or
38°31' 9. We have given the last result, which is confirmed exactly by Captain
Mouchez.

8. Turola, or TurovaH.—This place was almost unknown when Baron Roussin
was here, and he misplaces it to a very considerable extent. Captain Mouchez says
that it is a splendid harbour, at the mouth of a fine river, by which commerce could
be easily carried on with the interior. Yet this harbour of refuge, available at all
times of tide for any class of vessel, is unknown, and uninhabited, though the small
and dangerous bar harbour of Amaragao, 30 miles to the East, is much frequented.

4. MARANHAM.—Capt. Sabine’s position of the Cathedral of Maranham, as quoted
by Commodore Owen, is lat. 2° 81’ 42°, long. 44° 18’ 30"; but the longitude originally
given, from Captain Sabine’s observations in his own volume, is 44" 21’ 18°. With
the reason of this difference we are not acquainted. The observations were made at
the house of the British Consul, adjoining the cathedral; so that the longitude may
be referred to that structure, without sensible error. The longitude was the result
of 158 lunar distances (16 sets) taken in the months of August and September, 1822,
in conjunction with several chronometric differences, &c. The Baron Roussin places
it in 44° 16’ 2*, reckoning from Anhatomirim, upon which all his longitudes depend
(Pilote du Brésil, page 13); but as we have placed Anhatomirim 6’ 54" eastward of
his position, this will only give 44°9’8°. Although this determination accords with
the obeervations of Sir E. Home (44° 8’ 77), still, in measuring westward, great dis-
crepancies will be found, which may be obviated by referring to other observations.

Captain Hewett, as above, places St. Marcos Point (6’ East of the Cathedral) in
44° 15'; but as his longitude of Rat Island, Rio Janeiro, is 3’ 15" East of our
position, it will make it 44° 18’ 21" (Cathedral 44° 18 21°), precisely the result ob.
tained by Captain Forster by his run from Fernando Noronha, July, 1831; and as
this will also nearly coincide with the measurement from Para’, we have given this
longitude in the Table.

5. MARANHAM TO PARA’.—The late indefatigable Capt. C. Philippe de Kerhallet,
of the Imperial French Navy, drew up some instructions for this portion of the coast
in 1841, but the survey by Lieutenant (afterwards Captain) Hewett, R.N., was the
chief basis of the chart. This survey was, in some degree,amended by that made by
Capt. Tardy de Montravel, by order of the French Government, in 1840, the results
of which are given hereafter.

III.—EASTERN COAST OF BRASIL.

Lat. 8. Long. W. | Var. 1883.

CAPE SAN ROQUE ............ (13 62915 | 351518 | 13°10 W.
Rio Ceara-mirim, 8. point of entrance .. 54115 35 12 30
Rio Grande, Fort dos Reis Magos, light 545 & 8511 25
———————,Natal, town .............. 5 46 35 35 12 15 13 15° W.
Ponta Negra, extremity .............. 5 52 30 35 9 5
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Lat. 8. Long. W. | Var. 1883.
Cotovello, point North of ....... 5 58 40 35 712
Rio Cc.mnogun, mouth ....... ceeenes 6 6 38 85 550
Pmnt orthend............... 8 14 25 35 230
Cung:im, South point of entrance . 620 0 35 130
Pormo-,NWpl.rt ...... crariaees . 6 23 20 35 045
Rio Guaju, entrance ...... cereseanaes 6 29 15 3458 5
Bahia da Traigao, 8.E. pomt ...... 6 41 45 34 55 36
Rio Mamanguapé, 8. point of entrance| 6 46 10 34 5t 5
Point Lucena, extreme .............. 6564 5 34 50 55
Rio de Parahiba, lighthouse on Pedra
Secca Rocks ..... Ceeereirae e, 6 56 35 34 49 10 13° 24’ W,
Parahiba, church ............... 71710 34 63 0
Cape Branco, cliff N 7 815 34 47 0
Nossa Senhora da Penha ............ 7 910 34 47 20
Jucuman, vil Ceereeaitareaeenanes 7 16 30 34 47 30
Petimbu, church .................... 725 20 34 47 35
Rio de Goiana, Point Gugxrn ........ 73218 34 49 20
Point das Pedras, extreme ............ 738710 34 48 15
Funil Point, hill .................... 740 6 84 50 0
lh.mmblmd.,l?ortonSE pomt 7 48 40 3450 0
Maria Farinha .................. 7 50 45 34 50 156
OLINDA, lighthouse on old fort ........ 8 050 34 50 30
PERNAM UCO, lighthouse North of
Fort Picao . Ceenaes 8 330 34 5166 | 13°10 W,
—_— Reclfo, South [2] 8 4 17 34 5215
-—-———,Boo Vista, Blbnnbe
River entrance ............... 8 230 M52 5
Santo Antonio, fort .. 8 425 34 52 35
Candeia,charch ................... . 813 0 34 56 0
&nGonn.lo,chnpelontheDowm 8 17 20 3458 0
Cape San Agostinho, charch on summit 8 20 25 34 57 10
Cnpé. extremeof point ............ 8 26 20 34 68 55
Monte Sellada, 8. peak, 13} mllelmllnd 8 24 30 3513 6
Maracahype, village................. 832 0 | 35 0385
Santo mo,SouthpomtofEutulet 836 0 35 035
Rio Formoso, chapel at entrance ...... 839 0 36 435
Tamandaré, fontoSonth [N 8 43 32 8 5 0
Rio Una, mouth............ v 850 0 3 8 5
St.nBento,chnreh ................ . 9 5§ 0 35 17 25
Port de Pedras, anchorage .. 910 0 3519 0
Rio ibe, estancia ............ 920 15 3526 0
Tabuba, anchorage off ............. 9 27 40 35 30 15
Point Verde, extreme ..... ceenes 940 0 36 39 35
Maceio, lighthouse.. ... .............. .e 9 39 45 35 41 30 12234 W,
Portge Fxcez, “ll. ................ 945 0 35 45 45
Rio Migue vxlllgeons int. . 9 50 40 35 49 40
Jiquia, East end of village ..... po 10 2 30 3569 0
Coruripe, South extreme of pomt ...... 1010 0 36 615
J k, 7 feet 1018 0 36 9 30
Péba, extreme of point. . 1020 0 36 15 15
lhodoSAnFn.ncuoo,N pomt, lt.-hom 10 28 50 36 20 16 10° 564' W.
Mountains of Itabayanna, summit. ....| 10 47 10 31723 0
River Cotinguiba, watch-tower ........ | 11 1 0 36 69 30
Rio Vasa Barris, the Bar.............. 1111 0 37 730 11°8' W,
Os Tres Irmaos, or the Three Brothers . 11 15 37 3718 9
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Lat. 8. Long. W. | Var. 1883.
Rio Real, North point ................| 11 27 O 8721 0
Tower of Garcia da Vila ........ veee.. | 12 34 26 38 014
Rio Jacuipe, entrance ................ 12 42 32 38 70
Itapuan, iraboca Rock hghthonse veeo | 1267 20 38 20 48
Itapuazinho, the pomt ..... Ceereeaas .| 13 069 38 27 30
———————, the flagstaff ............ 13 1 3 38 28 37
BAHIA the’ Lighthouse on Fort San
TADIODIO .+ rnernrerraneannens [3]] 13 045 38 32 6 9° 55 W.
Nossa Senhora de Bom Fim, the steeple [ 12 85 40 38 30 30
Noesa Senhora de Mont-Serate,the steeple | 12 556 58 88 31 10
Piton of the Isle dos Frades .......... | 12 49 28 3838 &
Point Jaburu, in Itaporica ............ 12 67 36 38 36 0
Nossa Senhora da Penha ............. 12 59 16 38 36 456
Morro of St. Amaro, in Itaporica ..... .| 13 1 8 38 45 40
Knoll of Conceigao ...... veesesseness | 13 233 38 41 30
Point Aratuba ......co000ih00ienennn. 13 6 1 38 44 33
Point Caixo-Pregos ................ .. 18 733 38 46 42
liorroofSa.nPanlo,hghthow........ 13 22 35 38 54 30
Hill W.N.W. from the same .......... 13 19 27 39 026
Isle Boypeda, one of the summits ...... 13 37 43 3857 0
Isle Qmegé Port Camamu ............ 13 50 &8 38 67 0
Villa de Contas, church .............. 14 17 40 3859 0 9°15 W.
Os Ilheos, the largest rock ............ 1446 0 39 1 30
Town of San Jorge dos Ilheos.......... 14 48 0 39 215
of Una .......ccovvvvvnnnnnns 1469 7 39 043
Morro of Commandatuba, the S.E. summit | 15 21 40 39 16 30
Village of Commandatuba ........ .| 18627 0 89 020 9°10° W.
Town of Belmonte .................. 15 51 4 38 52 30
Santa Crug, the steeple .............. 16 17 20 39 141
Porto Seguro, steeple of the cathedral . 16 26 50 39 3 4
Nossa Seuhora da Judea, chapel ...... 16 28 25 39 320 8°566' W,
Monte Pascoal or Pascal, summit 1,758 ft.| 16 53 20 3924 0
Mount Joao de Liam, the summit ...... 17 0 26 39 36 28
Mouth of the Rio Cramimuan ........ 16 47 12 39 815
Comoxatiba Point.................... 17 615 39 11 14
Villa Prado, flagstaff on the fort........ | 17 19 28 39 14 5
Caravelhas, Punta Balea.............. 17 41 34 39 6 8
Port Alegre, entrance of the Riv. Mucary | 18 7 0 39 31 45
Paracel osParedes,NE int .......| 17 40 15 38 56 54
ABROLHOS ISLES, N.E. Rock... [4]| 17 87 15 38 41 20 8 30'W.
_  Sta. Barbara.lt -house 17 57 31 38 41 22
Rio de San Matheo, North point ......... 18 37 40 39 39 31 8° 0 W.
Rio Doce, West point of the entrance ... | 19 36 57 39 47 67 73 W.
Secrra dos Reis Magos, Southern summit. | 19 50 27 40 19 54
Morro Almeyda ..... ceenessessssnsnesneeseees | 19 57 20 40 17 25
Mestre Alvaro, the summit.......coeeeveee. | 20 8 54 40 19 57
O Tubarao, rock near the Cape............ 20 16 23 40 14 1
Cepe Tubarao, S.W. point .......cceceeeeeee | 20 16 22 40 15 16
Espirito Santo, Conv. of N.S. da Penha. | 20 19 23 40 16 12 TO0W,
VieTorIA, Needle Rock to N. of the town | 20 17 49 40 20 32
————, Balea Reef ....cccocvuvnncnrainne 2019 0 40 15 32
MountMorelo, the summit. .| 2019 23 40 15 47
Pacotes Rocks, the large-t.... ceeene | 20021 2 40 14 15
Isle Jicu, the summit . .......ccocoeneeenee.. | 2023 9 40 18 16
Point Jicu, the summit .......... cevereeeees | 20 27 1 40 19 47
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Lat. 8. Long. W. | Var. 1883.
Tlhas Bas::‘g:ow Islet), the middle.. ... | 20 42 4 40 23 17
Isle Escal the middle ..... cervocesenees | 20 44 8 40 24 54
Guarapari, steeple on S. point of the Bay [ 20 42 0 40 32 28
Morro Orobo (1,082 f1.) ceceeeeruereneruracae 204530 | 4039 2
Benevente, Church ....... cccccenverennnee. | 20 48 45 40 40 50
Serro do Pico, highest ees seesceniieens 2050 0 41 1 30
Mount Cam; (4,592 ft.) ..ccevvcenneeeee | 21 84 10 41 32 22
8t. Joao da Barra Parahiba ...... 21 37 50 41 1 30
Care Sax THoME, East extreme .........| 21 59 0 40 58 20 6 24 W.
_— ———— Ughthouse.. ........... 22 2 0 41 0 0
Sta. Anna Islets, the largest ............... 22 28 0 4143 0
Peak of Frade de Macahé ................. .| 2212 2 42 3 30
Morro of 8an Joao, summit ............... 22 32 26 42 1 50
Isle Branca, or White Isle, summit ......| 22 44 25 41 53 45
Cape Busios, East extremity ....... veeseses | 22 46 3 41 52 5%
Ancoras Iales, the easternmost . 22 46 26 4148 0
Papagayos Isles, the N.E. Isle ............ 22 61 9 41 54 11
Care Frio, Northern summit..... ... [6]| 22 69 55 41 59 45 5° 40' W.
, the lighthouse ....... «eceeee. | 23 0 42 41 59 50
Cape Negro, the point...............ccceeeeee | 22 87 10 4239 5
———————, highest hill to the North ... | 22 562 38 42 38 0
Maricas, Southern Isle...........cccoeeeeeeees | 23 1 40 42564 0
Raza, KgAtAouse. ....ceveeeeenereiinrrnrccccsane | 23 8 17 43 8 20
Redonda, or Round Isle, summit .........| 23 38 30 4311 0
Noesa Senhora da Gloria, the steeple ... | 22 54 42 43 10 13
RIO JANEIRO, Imperial Observ....[6]| 22 54 10 43 10 21
, Sugar-loaf (1,270 ft.)... | 22 57 14 43 9 12 4° 24 W,
—_— , Fort Villegagnon .... | 22 54 42 43 9 0
, Isle Ratos, or Rat Isle. | 22 53 50 43 9 15
, Morro Corcovado (2,272
feet.... eerenrrnereersorsassnsssssaeronnsenens | 22 57 & | 48 12 16
La Gabia, or Gavia ....coceeeruennen ceereenne .| 22589 0 43 17 22
Lage de Marambaya, a flat rock .........| 23 6 47 | 43 49 57
Morro of Marambaya, summit (700 ft.)...| 23 4 9 43 58 28
Isle of Jorge Griego, 8.W. point ......... 23 13 11 4 9 6
Ilha Grande, summit ........... 23 8 20 44 13 47
Point Acaya on Ilha Grande . 2310 0 4 22 12 345 W.
Point Joatinga, West extreme .......... 23 17 30 44 29 26 .
Hill of Cairocu, Eastern summit ......... 23 18 45 44 36 43
Peak of Parati, summit ......ccccoeveneeee.. | 23 20 28 44 46 28
Isle Couves, the largest ........ cerecenranse .| 23 25 54 44 50 18
Ponta Grossa.........ccoeee eveisnoieencecesens | 23 27 15 45 0 4
Isle Vittoria, summit ......ccocecenvneecncnes | 28 47 42 45 714
Busios Isles, the S.E. Isle ........cccceee. | 23 44 47 45 0 8
Ilhas dos Porcos, Southern hillock......... | 23 33 38 45 3 42
Islet Mar-Virado, summit .................. 23 34 7 45 9 0
Ponta das Ostras, extremity ...............| 23 34 52 45 12 48
ViLLa Nova DA PRINCESa, the steeple... | 28 46 52 45 20 41
Point Pirasonungo, or 8t. Sebastian...... | 23 56 32 45 12 67 2° 64 W,
Point 8apitiba ....coceureeirinninens sorennnnns 23 56 32 45 24 30
Montao de Trigo, or the Corn-stack ......| 23 51 4 45 46 26
Alcatrasses, the 1 J eenee | 24 6 5 45 39 11
S8anros, the Arsenal ............ .| 23 55 61 46 19 49 220 W,
———, summit of the Moela...............| 2¢ 3 6 46 15 31
Point Taypu, at the entrance of Santos... | 24 1 11 46 23 59
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Lat. 8. Long. W. | Var. 1883.
k:sé de Santos........ ceeeenanens ceeencseceeees | 24 19 35 46 10 30
onda, or Little Queimada ............| 24 23 0 46 48 31
Queimada Grande .. ....... coceeeeenee eee | 24 28 21 46 40 14
Mount Cardox ....cccceececeeemeccenceccaceeees | 24 58 45 48 5 5
CANANEA, Bom Abrigo Island ............ 25 649 47 51 50 0 30 W.
Figueira Island, centre (160 feet) ...... -] 25212 48 3 34
Isle do Mel, Southern summit ............ 25 32 43 48 19 10
PARANAGUA, Conxas Point hgthomef 7] 253230 48 18 35
, Fort on Isle do Mel .... .... 25 30 54 48 19 28 o 20’ E.
WutPou:tofCohngthle. 25 30 30 48 30 14
————, Church of Sta. Antonina .. 25 25 42 48 42 0
Cural Rocks, the largest...ccccceeveeeee o ' 25 43 49 48 23 4
Itacolomi Rocks, the largest ............... ; 25 50 20 48 25 38
Morro Caiuve .ccccer ceceineres oveemennannne . 25 49 30 48 34 22
Point Joao Dias, on the South nde of the
Rio 8. Francisco .......... ceeenecenen 1 2610 15 48 32 25
Tamborete Isles, Southern Ille 26 23 54 48 32 44 o 30 E.
Isles Remedios, Southern Isle 26 29 28 48 35 43
Point Itapacoroya, Jurubatuba Point ... 26 4550 | 48 36 5
Mount Zambo, on the continent............ 2711 6 48 33 54
Volage Baunk, 14 fathoms ......cc.. ccccee. | 26 4 0 48 7 30
ISLE OF ST. CATHERINE AND OPPOSITE
Coasr.... - 9]
Arvoredo Isle, the summit ..cccoveeeneeee | 27 17 17 | 48 22 39
FoRT Sta. CRUZ I’ANHATOMIRIM [10] | 27 25 32 | 48 34 20
San Miguel, the Church (on the con-
tinent 27 2715 48 38 34
Sant’ Antonio, the Church (on the is-
cresceses wee | 273017 1+ 48 31 34
'l‘ownof Nossa SENHORA DODESTERRO | 27 35 25 . 48 28 52
San José, the Church (ontheeonnnent; 273618 : 4833 2
Le Ribeirao, the Church (on the island) | 27 42 18 | 48 29 20
Enceada do Brito, the Church ......... 47 46 45 48 34 22
The Iale dos Cardos ......cceeseesesnenes | 2749 0 | 483729
Islet BadEjo «...cveseeceraenscesacueeensene | 27 26 6 | 48 21 12
IsleAnnhu,thoh.rgﬂt. ..... 27 29 42 48 21 48
Isle Xa 27 37 18 48 23 30
llleCnmpexo ...... teseananns 27 42 12 48 27 60
Moleques do Sul, the largest .. 27 49 10 48 26 10
Isles ‘I'res Irmaocs, Eastern Isle ......... | 27 49 30 48 31 85
Point Gatheta ........ ceseseesnsienan weeeee 27 35 3¢ 48 24 36
Point Groesa.......ccceee wevecaceces ceeseree . 27 47 10 48 29 42
Point dos Frailes (Fnu-'s Point) ...... 275 0 48 30 12
Point dos Naufragados ....... .......... 27 49 47 48 30 55
Point Pinheira ....cccccevuenrnnnenne ceereennine 27 53 8 48 31 13
Isle do Coral.................. . ecerencennenenns , 275510 4330 0
Cape Cirti.....ccovveeeeenenenee cevesressrnnnas 27 58 30 48 37 46
Cape Guaratuba ........ certecacanannenannnnns 28 512 48 38 0
Clye Uvidor ....ccceeneenee. coseeestenninnenias 28 10 44 48 37 35
Point Viraquera ............. secasescocassanns 28 12 25 48 36 54
Point Bituba......ccccoeeeee. ceecesereracannenns 2815 & 48 36 36
Isle das Araras, South end ......ccc.cee..... 2818 0 48 35 15
Islet Tocoromi ....eceeeuennceneas 28 18 29 | 48 34 6
Isle Lobos de la Laguna -................... . 28 2236 ' 45 44 0
Morro da Barra ...cccceeecenininininnee.. 28 29 18 48 47 28
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Lat. 8. Long. W. | Var, 1883.

L] ’ ~ L[] . ”
Town of ]ﬁ‘m‘ .............................. 28 31 30 48 48 30 1° 10’ E.
Cape Sta. Marta Grande........c..cccuuueeee 28 37 30 48 49 32 1°0'E.
Barra Velha . ..cccoivnienncinciiirniccnnaneinne 28 52 30 49 18 0
A8 TOTTES ..cccoinencnirnrnininciaironcaiecarenes 2919 0 49 42 45
Praya a Pernambuco, Tramandahy ...... 29 57 0 5 8 16
d’Estreito, Eastern part............ 3112 0 50 56 0

Ri1o GRANDE DO SUL, the Lighthouse ...| 82 6 40 52 7 36 4° 30’ E.
Los Castillos, the Eastern Rock (100 ft.).| 34 21 0 53 45 30 6 15' E.

NOTES.

1. The EAsTERN CoAsT of BRasIL, between Cape San Roque and the entrance to
the Rio San Francisco, is given from the Brasilian Survey by Lieut. Vital de Oliveira.
The positions in this survey accord with sufficient accuracy with those of the pre-
vious, but less complete, survey by the Baron Roussin.

The charts drawn up by the last-named expedition, however, were not of that
minute accuracy which a modern survey would require, though sufficient for the
general purposes of commerce. This defect has been in some measure supplied by
the Imperial Brasilian Survey, before mentioned, which terminates at the Rio San
Francisco.

Besides this important addition to our hydrographical knowledge, the Imperial
French Government sent Captain E. Mouchez first in the steam-vessel Bisson, and
afterwards in the steam-vessel D’ Entrecasteauz, in 1861, with excellent chronometers,
and that officer carried a chain of meridional distances between Para’ and the Rio
de la Plata, basing these observations on the well-determined meridian of Rio Janeiro.
The longitudes, with but very few exceptions, as obtained by Captain Mouches, are
in exact accordance with those of Roussin, FitzRoy, Sabine, and others, as detailed
in the previous editions of this work.

2. PernaMBUCcO.—The position of this place does not seem open to dispute; to
connect it with other places, we have taken Admiral FitzRoy's observations. The
difference of longitude obtained by Admiral FitsRoy, between Fort 8t. Pedro, Bahia,
and Fort Picao, is 3° 39’ 15”; which makes the latter in 34° 61’ 48", which varies
only 5° from the position given from Admiral Roussin, and 7" from Capt. Hewett's
determination

Captain Mouchez makes the longitude exactly the same; and Mr. Liais, the Bra-
silian Astronomer, only makes a difference of 7°. As telegraphically determined by
the U.8. officers in 1879, the longitude of the lighthouse is 34° 51’ 66.55".

3. Ban1ia.—The lighthouse on Fort San Antonio is 43" W. of Fort San Pedro, to
the N.W. of it, and to which place Admiral FitzRoy has referred his measurements.
By several runs between Rio and this place, he has made the difference of longitude
between them as 4° 37° 517, 4° 37 64", 4° 37' 517, and 4° 37° 51.5°. The mean of these
is 4° 37’ 52°, which, applied to the longitude of Vilganhon Island, and the difference
of longitude between Fort 8an Pedro and the lighthouse will place the latter in
about 38° 32 6°, as in the Table, which is the longitude as telegraphically deter-
mined in 1879.

This point was examined with especial care by Admiral FitzRoy, who made the
three passages between Rio and Bahia for its determination, with results identical in
each case, or 38° 31' 45°. It is satisfactory to state that the Brasilian astronomer,
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M. Liais, in his measurement, differs only 18" from Admiral FitzRoy’s observations.

The coast between Bahia and Rio de Janeiro was partially examined by Captain
Mouchez, of the Imperial French Navy, in 1861. The longitudes differ considerably
from those of the previous charts, especially between Sao Paulo and the Ilheos, a
portion which was not closely examined before. It is necessary, therefore, to be on
guard when nearing this part of the coast.

4. AsroLHOS.—The difference of longitude between Sta. Barbara and Rio Janeiro,
according to Admiral Roussin, is 4° 82’ 22, while Admiral FitzRoy, with 22 chrono-
meters, by repeated measurement, made it 4° 27° 16°. As Admiral FitzRoy's-atten-
tion was particularly directed to this difference, we take his measurement, which will

" place this in longitade 38° 41’ 40°, or 38° 41’ 22", as in the Table.

Captain Mouchez made six passages between Rio and the Abrolhos; the results,
combined with Admiral FitzRoy’s, make the longitude 38° 39" 12°. The latitude,
by many circum-meridian altitudes of the sun, is 17° 57' 517, according to Captain
Mouchez.

5. CaPE Fr10.—The Baron Roussin gives the position of the South point of the
Cape as in lat. 28° 1’ 18, long. 42° 3' 12"; but Lieat. H. Kellett, who surveyed the
harbour in 1831, has given the summit of the island in lat. 22° 59’ 64", long. 1° 9’ 8°
East of Rio. 8ir Thomas Brisbane and Mr. Rumker, in 1821, obtained the Cape
Point as 41° 57 W. In 1824, Captain Livingston made the latitude of the Saddle
Gap, on the middle of the island, by a good meridian altitude, 23° 1’ 2° 8. Captain
Foster makes it 1° 10’ 45° East of Vilganhon Island, which will give for its position
41° 58' 15°.

The old lighthouse stood on the highest point of the island ; the present light-
house is on Focinho do Cabo, on the S.E. point, or 51° East of the former. Captain
Mouchez, who took some pairs to determine its longitude, because it was believed
that it was placed 4 or 5 miles too far West, made it in longitude 41° 58’ 35‘, by
combining his own with the preceding observations. The chart places it in lat.
23° 0’ 42°, long. 41° 59 50".

6. R10 JANEIRO, &c.—In 1832 were published, under the authority of the Lords
of the Admiralty, ¢ Sailing Directions for the Coast of Eastern and Western Pata-
gonia, &c., including the sea coast of Tierra del Fuego; being the result of a voyage
performed in His Majesty’s sloops Adventure and Beagle, between the years 1826
and 1830, under the direction of Captain Philip Parker King, F.R.S., &c.:" and, in
1836, appeared in the Journal of the Royal Geographical Society, a “ Sketch of the
Surveying Voyages of H.M.S8. Adventure and Beagle, commanded by Captains P. P.
King, P. Stukes, and Robert FitzRoy, R.N.”

Captain King’s first observations on this expedition were given in the first volume
of the same Journal, 1831, which detailed the operations of the two ships until their
return to England in 1830.

In the autumn of this year, the Beagle, commanded by Admiral FitzRoy, was
‘again prepared for a continuation of the survey, and every care and assistance was
given for her equipment. At the end of 1831 she sailed from Plymouth ; from which
time, until 1835, she was surveying the coasts of South America, the Falkland and
the Galapagos Islands. Traversing the Pacific Ocean by the way of Taheite and
New Zealand, she proceeded to visit Sydney, Hobart Town, King George's Sound,
the Keeling Islands, the Mauritius, the Cape of Good Hope, St. Helena, Ascension,
Bahia, Pernambuco, the Cape Verde Islands, and the Azores. Meridian distances,
the principal object, were carefully measured during the whole voyage. Observa-
-tions for latitade, and the variation and dip of the needle, for the intensity of the

magnetic influence, and upon tides, were made at each principal port. Thds connected
“ chain of good meridian distances is the first that has been carried around the voorld.
From 14 to 22 chronometers were employed, and the results are highly interesting.
“ On this expedition o life was lost, nor any serious injury sustained by any indi-
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vidual. Not a spar was sprung, except studding sail booms, nor a sail split till worn
too long, nor a single sheet of copper lost from the vessel's bottom. The Beagle was
0 well fitted out at Plymouth Dockyard, and afterwards so supplied by direction of
the Admiralty, that neither want nor deficiency ever occurred. Some of the officers
and men served more than ten years in this vessel, having shared all the disagreeables
of the former voyage to Tierra del Fuego, from 1826 to 1830.”

Captain King, in the introduction to his Sailing Directions, has stated that * The
eastern coast of Patagonis, the western part of the Strait of Magalhaen, the Gulf of
Peiias, and other parts of the western coast, were surveyed by Captain Stokes, of the
Beagle. Upon the death of that officer, Admiral FitzRoy succeeded to the command,
and discovered and examined the Otway and Skyring Waters, and surveyed the outer
or sea coast of Tierra del Fuego, from Cape Pillar, at the western entrance of the
Strait of Magalhaen, to Cape St. Diego, on Strait Le Maire.

« The differences of meridians, between the various points of the survey, were fixed
in all practical cases, by triangulation ; but when this mode could not be adopted,
they were ascertained by chronometric observations; the zero point (0) being the
place of the Observatory at Port Famine (lat. 53° 38’ 12 8.) the longitude of which
was fixed at 70° 54’ West of Greenwich.

« This determination was obtained principally by chronometers from Monte Video
and Rio Janeiro, which agreed very closely with the mean result of a considerable
sumber of lunar distances observed at Rio, Gorriti, Monte Video, San Carlos de
Chiloe, and Valparaiso; and severally referred to Port Famine by the chronometric
chain. Assuming Villegagnon (Vilganhon) Jsland at Rio de Janeiro to be 43° 5’ 3°
West of Greenwich, which is the result obtained by us with 14 chronometers from
Plymouth, the longitude of Rat Island at Monte Video will be 66° & 30°; and of
Port Famine, 70° 54’ 1°. The mean of the lunar observations above mentioned
make the latter 70° 54’ 10°, when the zero point of the survey has been fixed, as
above stated, at 70° 54'. Should the longitude of the station at Rio Janeiro, at some
future time, be more correctly determined, all the meridional differences of this
survey must be corrected by a quantity equal to the excess or defect of what it is
here sssumed to be.”

After the publication of Captain King’s operations, the fine work of Admirai
FitzRoy, or rather the joint production of Captain King, Admiral FitzRoy, and

Mr. Darwin, the naturalist to the latter expedition, appeared, and from which we -

bave derived much information embodied in the following pages.

On referring to the remarks of Admiral FitsRuy upon his chronometric measure-
ments, “ forming & connected chain of meridian distances around the globe, the first
that has ever been completed or even attempted by means of chronometers alone,”
it will be seen, that this chain exceeds the entire circumference of the earth by about
33 seconds of time, equal to 8' 15° of longitude. How this excess may affect the
position of Rio Janeiro, as given by Admiral FitzRoy, we have not considered ;
and although the longitude we have taken is still greater than Admiral FitzRoy’s,
we may here say, that it is not at all unlikely that it is more to the eastward, or
nearer the position assigned to it by Captain King, or as given in the former edition
o this work.

In estimating the longitude of Rio Jansiro, we have brought into the calculation
most of the observations that have been made, many of which would seem to be
perfectly satisfactory, and yet vary from each other to a very considerable extent ;
yet it woald seem unjust to throw them out altogether from the computation ; and
'we bave therefore thought that the best mode of procedure would be to give them
eatire, and from their combined result, give the longitude. This result will coincide
with that assumed by Lieutenant Raper in his valuable work, and also with that of
Admiral FitsRoy ; the same conclusion being arrived at by different means. We

8. 4. 0. ) T
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shall pow give the grotnds upom which the Lngitude 41° 9' @, as given in
the Table, was taken. The difference betweea them amounts to 13 or i4'; Rousmin
placing it in 43° 16’; Heywood im 43° 2', and the British officers in 1810, as
48° 0 only.

Admirsl FitzRoy, with 23 chronometers, has given the longitude of Vilganhon
Island as 43° 8’ 457, and this result is probably very near the truth.

Lieutenant Raper has assumed the longitude of this place, from Capt. Beechey's
observations of moon-culminating stars at Anhatomirim, as 43° 8 50*,0r 43° 9", es &
sccondary meridian, which very nearly agrees with the determination of Admiral
FitsRoy, as above.

Upon comparing the longitudes, as found by astronomiocal observations, or the
absolute position, and those obtained by the chronometer, or the relative position, we
shall find that they very nearly coincide with that given by Admiral FitsRoy.

Now, the differences of longitude between the principal points on this coast seem
to be tolerably well ascertained, and therefore it is not necessary, in fixing the
position of Rio, to confine ourselves to those observations made there exclusively ;
wa shall, therefore, first give the various longitudes as obtained by independent
observation.

Cuptain Hewett made the longitude of Rat Island, from 11 sets of lunations ()
BKast and 6 West), 43° 6' 23°. Rat Island is 43’ eastward of Vilganhon flagstaff, to
whioh place we shall refer the measurements; this gives for the latter 435" 5° 40°,
Nir Thomas Brisbane’s and Mr. Rumker's three results in August, 1821, were
W4 IT),43°1'0° (43°0 17°), and 43° 10°' 15° (43° 9 32°). The Porta-

ese setronomer, Don B. 8. Dorta, by an eclipse of the sun, February, 1784, made

43° 1¢' 48", 'The same ecclipse, as calculated by M. Wurm, 48° 11' 25°. Capt.
King made Vilganhea lsland, by lunars, in 43° 8' 18°; and Captain Stokes, by the
same Means, 43° 9. M. Wurm subsequently gave the longitude from three occulta-
tions as 43° 16° 40°, and by the eclipes above mentioned, 43’ 10’ 56°; and from Dorta's
obeervations, 43° 10’ 10°. Admiral Roussin, from the mean of 892 lunar distances
divided into 333 series, deduces the longitude of the SBugar Loaf to 43° 14’ 20°, or
Yilganhon, 48° 14’ 80°. Captain Otto Vow Kotsebwe, in November, 1823, from
repeated obeervations on land, made Botafogo in long. 43° 7' 32 (Vilganhon, 1’ 507
Kun, or 43' 0’ 42°); M. Simonov makes it 43° 7' 17°; and Lieutenant Wainwright
makes it 43° 10° 3V°.  Captain Beochey calculated it by moon-culminating stare as
49 ¢ 41°, and by 188 lunars as 43° 10' 41°; and an oocultation, calculated by Fas-
hanoff, gives it wa 43° 14 V.

Moeaides the longitudes that have beem observed at Rio, there are others which
way be brought iuto the calclulation, and among these is that of Fort Ankatomirim,
near the N.W. point of the lsland of St. Catharina, Lieutenant Raper deduces his
longitude of Rio from the observations of Captain Beechey, in 1836, for fixing the
ponition of this place: they consisted of series of moon-oulminating stars, six obser-
vatluna, 1ot liwmb, from 3* 14 18" to 3 14° 29°; and five observations, 2nd limb, from
B 1 00 o 3 14' 3¢°.  These obeervations, computed by Mr. Henderson, give
48 3N 8¢4°, and another net gave 48° 3¢° 47°. The difference of longitade between
Anhutomivim aed Vilganhon, the mean of seversl measurements, is 5° 25 3° (see
Note 10)1 thia will give fur the first computation, 43° 8 51°, and for the second,
4B ¥ ¢4, for tho lougitude of Vilgenhou. The longitude of Anhatomirim, by Givry
ond Duparrey (lunar), is 48° 40 47° (Vilganhon, 43° 1§’ 44°). M. Givry, on the 17th
of May. 1830, at Anhatomiriin, observed an immersioa of Jupiter's first satellite,
from which the loagitade of Vilganhon may be taken 43° 13’ 30°. The longitude of
Moute Viden, by the transit of Meroury, 1789, calculated by Wurm and Triesneker,
18 86°11' 11°; end M. Ferrer, by lunars, makes it 56° 14’ 14°; the difference of lon.
gitude between Vilganhon and Monte Vides, from a mean of five measurements, is
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13° 4’ 87", which makes the former, by the first abeervation, in 43" 6’ 24’, and by the
second, 43° 9° 27°.

The mean of these 24 independent observations is 43° 9" 34.1°

At the head of those who have made eAronomeirie measurementa for fixing the lon-
gitudes of Rio Janeiro may be placed Admiral FitsRoy, who, with 22 ehronometers,
made Vilganhon Fort in 43" 8' 45°, as before mentioned. Captain P. P. King had
made it 43° 5 8. Captain Owen in H.M.8. Loven, in 1822, by his run from Paorte
Praya, St. Iago, mekes the longitude of Rat Island 43° 14’ 30" (Vilganhon, 43° 13’ 47°).
Captain Foster, with 17 chronometers, made Vilganhon in 43° 6’ 41°; or, aceording
to Dr. Tiarks, 43° 8 12°. Captain Heywood, by his runs from St. Helena, makes
Vilganhon in 48° 3’ 507, and 43° 1' 68". M. Mackau, in the Clorinde, in 1821, makes
itin 43° 14’ 2°. Admiral Roussin, by one chronometer, makes it 43° 13’ 54°.

The mean of these chronometric results is 43° 8’ 15° ; and the mean of the chrono-
metrical with the astronomical observations, as given above, will be 43° 8 55" : this
longitude is only 10 more than Admiral Fitz12oy’s, and is &° less than that assumed
by Lieutenant Raper.

In the foregoing remarks, the observations have been reduced to Vilganhen,
although many of them were dotermined st different points; and it will be seen that
the French authorities have hitherto placed it as much to the westsoard as Captain
King and others have given it to the eastward of this position. As most of the
longitudes on this coast are referred to Rio Janeiro, it is of the utmest importance
that this shoald be definitely determined.

‘We have before stated that Lieutenant Raper makes Vilganhon Island in 43° 8’ 50°
(5° more than Admiral FitzRoy’s determination), and finally assumes it as 43° 9’ 0,
which is 6* less than the conclusion which is to be arrived at from the foregoing
observations. Lieutenant Raper's position is deduced from Captain Beechey’s moon-
culminating stars at Anhatomirim ; while the same observer, by the same means, at
Rio, makes it only 43° 4" 41°.

Some later assumptions of the longitude of Rio Janeiro place it somewhet more
to the eastward, or Vilganhon in 43° 6’ 30° E. But in bringing these differences to
a still more rigid scrutiny, it may be fairly assumed that Admiral FitsRoy’s deter-
mination, and those who caincide with hiny, that the longitude 43° 9’ 0" of Vilganhon
is nearly correct. This is to be inferred from the observations made in the fixed
Obeervatories on shore, by the Brasilian sstronomers, in the Imperial Observatory,
and other observations of eclipses of the sun, &c. Finally, the longitude of the
dome of the Observatory, as determined in 1879 by telegraphic communication with
England, is 43° 10' 21.15"; thus, Vilganhon taken as 43° 9 0 W. is a very near
spproximation. And it may be added here, in a work belonging to sea observa-
tions, that if such refined appliances, such vast labour, and great talent, have beea
devoted to this problem, with such varying results, the means at the command of a
ship, not specially fitted out for such operations, cannot be hoped to determine with
grester certainiy what has employed so much attention.

(7.) PARANAGUA.—QOn September 7th, 1858, the great total solar eclipse was ob-
served here by M. Liais, of the French Imperial Observatory, and a numerous staff
of scientific assistants. From the elaborate calculations resulting from this impor-
tant work, the place of observation was determined to be in lat. 267 30" 33" 8.,
long. 48° 29 24", but we have no notice of the exact spot.

(8.) Rio 8an Prancisco.—The position is that assigned by Captain Moucherz,
which is the result of two measuremeonts in the Bissen and the I’ Entrecasteaus, but
it is placed 3’ farther West. The longitude, as determined by Capt. Mouches, was
identical with that of Roussin, but the latitude of the latter is 4 miles in error.

(9.) 82. CaTHERING'S to BURNOS AYRES, &o.—M. Barral, on a re-survey of the
Rio de la Plata, and a portion of the coast between it and 8t. Catherine’s, assumed
for his first meridian of departurs, that of the Cathedral of Monte Video, taking it

/1
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as 56° 13'4’, which he considered as perfectly settled by the observations of General
Varela, by means of the passage of Mercury over the Sun's disc, on the 5th of
December, 1789, and the calculations of Messrs. Triesneker and Ferrer. The dif-
ferences in longitude were thence gained by 4 chronometers.

Captain Heywood, in H.M.S. Nereus, with accurate chronometers, made five runs
between Rat Isle,in Rio Janeiro, and Monte Video, as follows :—13°* 2 07, 13° 5' 127,
13°4' 17, 13° 1' 4, and 13° 3’ 9", = mean, 13° 3’ 12". Hence 43° 7' 43" (Rat liland),
+ 13 3' 12" = 66° 10° 557, the longitude of the lighthouse on the Mount, which is
1' 35" to the westward of Rat lsland. Its latitude, according to M. Barral, is
34° 53 2°. Captain King has also given it as 34° 53’ 2°.

The meridienal difference between Monte Video and the Cathedral of Buenos Ayres
is about 2° 8’ 45°. The British otticers make it 2° 10°; the Spanish, 2° 7' 30°. Its
latitude is 34° 36. As telegrapnically determined in 1879, the cupola of the custom-
house at Buenos Ayres is in longitude 58° 22" 14.25°.

The Cathedral of Monte Video, on the authority quoted by Captain Owen, in his
Tables, is in long. 56° 20 36 ; which we conclude is 8’ or 9 too far to the West.
As determined telegrapically, in 1879, the longitude of the S.E. tower of the
Cathedrsl was found to be 56° 12* 15.3”, thus making the lighthouse on the Mount
to be in long. 86° 14’ 50°.

Again, adverting to St, Catherine’s, the difference of Messrs. Roussin and Barral
in the longitudes ef Anbatomirim, &c., is &' 58%, the greater being that of
M. Roussin.

(10.) AxmAToMIRIM.—The difference of longitude between Fort Sta. Crus of An-
hatomirim and Vilganhon Island at Rio Janeiro, according to the Baron Roussin, is
5° 26° 20"; and by another measurement, 5° 25’ 3’. Admiral FitzRoy made it
& 25’ 45°; Captain Beechey, &° 23 317; Captain King, 5° 24’ 37°; Captain Foster,
& 24’ 42°; and M. QGivry, 5 24' 59°. The mean of these is §° 25° 3°, which, added
to the longitude of Vilganhon, makes 48° 34° 3",

Captain Beechey’s observations place it in 48° 31’ 54”; and by another computa-
tion, 48° 32 47*; mean, 48° 32'20"; which differs 25° from Admiral FitzRoy’s chro.
nometric result.

‘The longitudes of the coast, between St. Catharine and the River Plate, have been
adjusted by the preceding data, dependant on the new position of the Imperial Ob-
servatory at Rio Janeiro, and on Villegagnon Fort being in 43° 9° W,

IV.—RIO DE LA PLATA TO CAPE HORN.

Lat. 8. Long. W. | Var. 1883.
NORTH SIDE OF THE PLATE, .. ,
CAPE STA. MARIA, or RoCHA, lighthouse. [ 34 40 30 54 7 8 6° 45 E.
Isle of Lobos, centre....ecccccencercccse veeses | 35 125 54 52 30
East Point Lighthouse ......ccccveiiereee. | 84 58 0 54 57 10
TowN OF MALDONADO, the Tower.........| 84 64 30 | 54 57 40 | T 15’ E.
Iale Gorriti, Well at N,E. end ....c..,.... | 34 66 40 54 58 30
Ballena Point ...ccceinininerciccroncecanes .| 3466 0 55 2 30
Punta Negra, or Black Point...vc.c0i00. | 84 54 21 6616 O
Punta d’Aflla ....coiet o0 citraprecenienees ., 3447 45 56 29 10
Punta das Piedras Negras de Sta. Rosa..| 34 46 30 55 40 43

TN
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RIO DE LA PLATA TO CAPE HORN—CONTINUED.

Lat. 8. Long. W. | Var. 1883.

Isle of Flores; Light toweron S.W.end | 3% 56 3. 35 85 30 7° 45' E.
MoxtE szo. the Cathedral 31 54 33 56 12 15 7° 55 E.
Isle Ratos, Monte Video ............... [1]] 3433 0 56 13 17
Cerro and Lighthouse of Monte Video ... 34 53 10 56 14 50
Point Espinillo..........c..ocuuueeuieninnnnn. 34 49 50 56 25 0
Panela Reef(mrked by a lightvessel)... | 34 54 45 56 26 27
Sta. Maria, or 8. Gregono Point ....... .| 3441 5 56 50 30 8> 20’ E.
Point Rosario .......cecccceeennnnnn. [N 34 26 20 67 21 0
Punta del Saucé ...........ccceeeeeureuannen. 34 26 30 87 27 35

Colonia del Sacramento, nghthouse...... 34 28 14 57 51 45 8* 3T E.
Farallon Island Lighthouse ............... | 34 29 0 | 57 55 40

SouTm SIDE OF THE PLATE.

BUENOS AYRES, La Merced Church.. | 34 36 28 58 22 19 9° 12'E.
Custom House ......| 34 36 30 58 22 14
Ensenada de Barragan, fort on 8. side of
CENLrANCe...cctcenncnrrrececercrarcsseencenes | 34 50 45 58 57 30
Punta de Santiago ..... serevesansane 34 50 16 57 57 30
Atalaya Point .....coceeeeeiqunnens 34 54 56 5745 0 8° 47 E.
Magdalena, the Church ...... 3 5 0 57 32 25
Point del Indio (Tufted Hill, 40 ft 35 16 40 57 17 25
Hillock Salvador Grande ....,,............ | 35 21 25 57 10 30
Point Piedras of San Boronbon ............ | 35 26 50 57 5 8 8" 8T E.
Hillock of Juzn Jeronimo .....,............ | 35 $2 45 67 925
Rio Salado, entrance .........cccccseeeee.. | 35 46 40 57 19 32
CaPE SAN ANTONIO, North extremity ... | 36 18 50 56 46 28 8" 45’ E.
Medanos Point, §.E. summit .. ... veees | 3659 5 56 39 2 8° 45 E.
Mar Chiquito, Barof ........... eeee. | 3687 0O 5720 4
Cq)e(,ornentes,Eutlummt ....... .| 38 530 | 5727 34 o 35 E.
Mount Ventana...................... 38 11 45 61 54 387
Point Hermeneg ..... .............. 38 22 40 57 50 4
Black Point, Ciff summit .......... . 38 39 0 58 45 49 10° 25’ E.
Fort Argentina...... teceresicenas... | 38 43 50 6213 0
Mount Hermoso ................. ...| 38 50 60 61 38 4
Labyrinth Head, summit.............. 302630 [ 62 065 | 12210 E.
Colorado River,mouth................ 39 51 40 62 239
Rubia Point, 8. Blas Bay, summit...... | 40 36 10 62 6 59
Carmen, Fort......... ceeseans 40 48 15 62 56 25 13° 10’ E.
Rasa Point. ....| 40 5210 62 16 34
Negro River, Main Point........ veenns 41 2 0 62 43 29
Direction Hill, summit ..............| 4048 0 65 8 29
Belem Bluoff, 8. W.cliff................ 41 9 0 63 53 49

Bermeja Head, East summit ..........| 4111 0 | 63 549 | 1320 R,

8an Antonio Sierra, summit ....... .. | 41 41 10 65 10 29 14° 25' K.
NortePoint ....................... 42 3 0 6346 0
Port Ben José, Point 8. Quiroga ......| 42 14 15 64 25 29
Port Valdes, entrance ................ 42 30 25 63 33 39

Ercules Point, East cliff .............. 42 38 30 63 32 29 13° 55’ E.
Delgado Point, 8.E. cliff.............. 42 46 15 63 34 49
............ cieesesece. | 4249 O 6342 9

Nuevo Gulf Point Ninfas ............ 42 68 0 64 17 49 14° 20' E,
:t River, entrance ..... ceeeneaan 43 20 45 65 1 9
Point .......o00vvennn.. eeaen 4 7 0 635 12 49
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RIO DE LA PLATA TO CAPE HORN-—COXTINUED.

Lat. 8. Long. W. | Var. 1883.

. . L] o . 2

Santa Elena Port, Spanish Obeervatory [ 44 30 40 65 19 59
——, 8.W. cove, Besagle's

Observatory ......... ...... vee.. | 443218 65 20 49 15° 20’ E.
Port Melo, Sugar-loaf Island near .... | 45 410 65 46 0
Port Malaspina, South point .......... 45 10 10 668 30 9
Cape Aristazabal, 8.E. pitch .......... 45 12 45 66 29 29
Nodales Ledge ...... tereriiseesenee.. | 454310 67 15 39
Tilly Road, Point Marques............ | 45 57 0 67 32 39 16° 52’ E.
Rauza Head, summit ................ 46 41 20 67 8 49

Cape Three Points, N.E. pitch ........ | 47 6 20 65 49 19 16° 25 E.
Cape Blanco, N.E. summit ... ....... | 471220 65 41 49

Port Desire, Fast Islet .............. | 47 44 40 | 6547 89 | 16° 38 E.
— —  Ruins ......... e 4745 0 | 6553 34

, Ruins
Penguin Isle, Mount at Northend .... | 47 54 45 65 43 29
Setguar Bay, Beach on South side .... | 47 56 49 | 65 45 49
hag Rock

Shag Rock ....... creesecnaes cereann 48 8 25 65 64 45
‘Watchman’s Cape, Monte Video 48 18 55 66 19 49 16° 55° E.
Bellaco or St. Estevan’s Rock . 48 30 50 66.11 14
Port 8t. Julian, Cape Curioso.......... 49 11 10 67 36 19
———————, 8hagIsland ..........| 4916 0 67 39 51 18° 10’ E.
Cape Francisco de Paulo, extremity .... | 49 41 18 67 35 19
Santa Crugz, Mount at the entrance ....| 50 8 30 68 21 0O 18° 40’ E.
Broken Cliff Peak, the brink ..........| 50 14 30 68 33 4

Lion Mount, the summit .. ....... vee..| 8020 0 68 51 19

Obeservation Mount, summit ......... .| 50 32 35 69 129

Coy Inlet, Height on 8. side of entrance | 50 58 27 69 7 6 | 19°20'E.
Cape Sanches, extremity..............| 51 6 56 69 519

Tiger Mount, sammit .............. ..| 5121 86 69 &5 18

Cape Fairweather, extremity .......... 5132 5 68 57 4

Gallegos River, Observatory Mound.... | 51 33 21 68 58 31 19° 25’ E.
Gallegos River, North Hill............ 51 49 56 69 26 19

Friars, Northern and smallest ........ 51 49 12 69 11 49

Friars, Southern and largest ........ ..| 5160 8 69 10 39

Convents, Northern .................. | 6152 9 69 20 19

Convents, Southern ....... PN ...| 86183 1 69 18 39

The ViroIN's CAPE, 8.E. extremity.... | 52 18 35 68 19 25 19° 20' E.
Dungeness, extremity ............ oo | 5222 40 68 23 29

Mount Dinero, summit....... Ceeeeaeas 52 18 25 68 31 39

Cape Possession, centre ........... .. | 52 16 35 68 55 14

Cape Orange, peak ............ veee.. | 5228 10 69 27 44 19° 40" E.
Queen Ca Point ..............| 6282 0 68 42 25

Cape Peflas ..................... ... | 63 51 30 67 31 35 19°30° E.
Cape 8t. Ines.........ccoo0vneinen.n, 4 8 0 67 7 6

Cape 8t. Diego, extremity ............ 54 40 35 65 353 | 18°30' E.
STATEN ISLAND ............. (2]

Middle Cape, the Rocks .............. 54 48 20 64 43 35 18° 25’ E.
Capo South, extremity............. ... 6451 0 64 43 56

Cape 8t. Bartholomew, middle poins.... | 54 53 45 64 43 45

Cape Colnett, the Islet................ | 54 42 15 64 16 45

Port Cook, Observatory mark, summit .. | 54 45 16 6 1 0 !

Port Cook, head of the Port, on the S.W. | 54 46 25 64 1 0 !

Cape St. John, eastern extremity ...... | 54 42 50 63 41 25 18’0 E.
Hole in the Wall, on the South side ... | 54 49 20 | 63 53 40
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RIO DE LA PLATA TO CAPE HORN—CONTINUED.

Lat. 8. Long. W. | Var. 1883.
° ’ . * ! .
Good Success Bay, North head ........ 6447 0 85 945 18° 40’ E.
Spanish Harbour, Point Kinnaird...... 54 571 6 85 44 54
Barneveldt Isles, centre .............. 55 48 54 66 41 48
Evout's Island, centre ................ 8533 0 66 42 3
Lennox Harbour, point at North end of
Beach ....... eetesctctertastanasens 6517 4 66 46 3 19° 40’ E.
CAPE HORN, South summit..... [s]] 65 58 41 67 14 15 20° 15’ E.,
8t. Martin's Co:;éll;u;l of it .... ..... 55 gl 6: 67 31 3
Orange Bay, mi ofit....coeenunns 55 30 68 2 23
Iales of Dicgo Ramirez :
South or Isle, summnit. . ........ 56 26 35 68 38 20 20° 50’ E.
Northernmost Rock .... ........... 56 22 25 68 38 45
Isles of St. Ildefonso, southern rock ....| 65 53 30 69 15 15 20° 58’ E.
, highest summit ..| 55 62 30 | 69 16 45
PorT FAMINE, in the Btrait of Magal-
BREDS .......cvune veeneann onnn (4] 6340 0 | 7056 0 | 2050 E.
NOTES.

1. MoxTE ViDEO.—The difference of longitude between Rat Island, Monte Video,
and Vilganhon Island, according to the chronometric measurement of Admiral Fits-
Roy, in the Beagle, is 13° 4’ 24*. The same by Captain Foster, 13° 4’ 456°; by Capt.
King, 13° 4' 27"; by M. Barral, 13° 4’ 217; and in the Beagle, in 1830, 13° 4’ 30°.
The mean of these meridional differences, which so nearly coincide, is 13° 4’ 29*, which
we have taken, and which, added to 43° 9' 0", the longitude of Vilganhon, gives the
longitude as about 56 13’ 30°.

The obeervations that have been made for determining the position astronomically,
also, very nearly agree with this result. One was made by M. Ferrer, from the
passage of Mercury, in 1787, as 56° 13’ 30" ; and a similar observation by Triesneker,
in 1789, made it 56° 12’ 6°, or, as calculated by Ferrer, in 56° 13’ 36'. (See Note 6,
pp. 16—19.)

Captain Mouches, also, in 1861, had several sets of observations to determine its
longitude ; these were referred to the Castomi-house, which is 1' 4 E. from Ratos
Island. Some of these were made in the I’ Entrecasteauz, November and December,
1861, and to these were added those made by the chronometers of the steamer Sasn-
tonge, of the Imperial Mail Packet Service. These chronometers were carried back-
ward and forward in six voyages to Rioc and Buenos Ayres, where they were com-
pared with the excellent astronomical clock at the Observatory of Messrs. Daviet
and Jaggley. The mean of the whole of these series of observations makes the
Custom-house at Monte Video to be in longitude 56* 10° 8°, or Ratos Island,
86" 11° 12.7° W.  As determined by telegraph, ita longitude is about as given in the
Table. (8ee Note 9 in previous Section).

2. STATEN IsLAND.—This island was accurately and completely surveyed by
Lieutenant E. N. Kendall, of H.M.8. Chanticleer, in 1828. The positions are those
of Admiral FitzRoy.

3 Carx Horn.—The longitude of the summit of this Cape is stated in Captain
King’s Tables as 67° 10° 63" (= 67° 14’ 63"), and in Admiral FitsRoy's Tables as
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67 16’ 0" (= 67° 16' 15”), which, as the distance from Port Desire, as run by the
Beagle, in 1832, was found to be 1° 20’ 40.5°, we have placed it in the Table accord-
ing to this result.—(See also Captain King’s Tables, p. xiii.) Baut it may be re-
marked, that taking Port Famine as 4’ more than Captain King’s position (see next
Note), it will still bring it 1’ 22° Fast of Admiral FitzRoy’s. We have not attempted
to reconcile this difference : the remainder of the coasts of Tierra del Fuego are ac-
cording to Captain King’s determination. .

4. Port FaMiNe.—The Observatory at this place is the zero point of the surveys
of Captain King, and which he places in 70° 54° West of Greenwich, assuming Rio
Janeiro to be in 45° 5’ 3* West.—(Sailing Directions for Patagonia, &ec., Introd., p.
vii.) But as we have taken the latter as 3' 57° West of this, it would make it in
70° 57° 57°. Captain King, by several runs, makes the meridional difference between
Monte Video and Port Famine as 14° 44’ 31°; this, added to the longitude of the
former place, would make it 70° 56" 46". Lastly, Admiral FitzRoy makes 5° 2’ 20",
as the difference between it and Port Desire ; this gives 70° 57° 54°. It will, there-
fore, be sufficiently near to assume it as 70° 56’ 0°, which is 2° West of Captain King,
and 15 West of Admiral FitaRoy’s determination. The positions of Tierra del
Fuego are those of Captain King, with the addition of 2’ to the longitude.

V.—COAST AND ISLANDS OF AFRICA, FROM THE RIVER
GALLINAS TO CAPE LOPEZ.

Lat. N. Long. W. | Var. 1883.

River Gallinas, entrance .......... 1}Jj 7 01 : 1138 3 20°0° 'W.
Cape Mount (1,066 ft.), southern peak .. 643 0 | 1121 9
8t. Paul River, entrance .............. 623 0 10 48 45
CAPE MESURADO, lighthouse on extr. .. 619 15 10 49 20
Monrovia, Government house ........ 619 1 10 48 45
Grand Bessa, Agent’s House .......... 5 54 50 10 4 5
River Sestros, or Grand Cestos, Factory

on 8t. George Point ................ 5 26 5 9 34 45
Baffou Point ........... 5 910 9 17 30
Bloo Bars, or Barbarra Factory ...... 4 59 15 9 2 5
Middle Neefoo, or Niffou ............ 445 3 833 2
CAPE PaLMAs, lighthouse ...... Ceiaas 422 9 74416 20°0° W.
Tabou River, Tafou Point ............ 4 24 47 7 21 30
Grand Bereby ...................... 43 3 6 54 30
8t. Andrew’s River, King George’s Town,

within S8warton Corner ............ 4 57 45 6 3 47
River Fresco, or Rio de Lagos, mouth .. 5 6§ 0 5 33 30
Grand Lahou, East end ...... ceeeenes 5 640 4 57 10 19° W,
Jack Jaques .........ccc000000c0000n 511 40 426 8 ’
Assinee River, mouth ................ 5 845 323 7
Apollonia ........ccciviiiiieiiiian 4 58 45 28 5
Axim, Fort 8t. Anthony ............ 4 52 18 2 14 45
Cape Three Points, lighthouse ........ 4 44 50 2 540 | 18°30°' W,
Acquidah .......cccviiiiiis tuann 4 46 27 2 2 8
DIXCOVO covvvvenvnnensaroceansnseann 4 47 45 1 56 40
Elmina, or St. George del Mina ...... 5§ § 0 12015
CAPE COAST CASTLE, lighthouse on

Fort William .........ccc0000e0en 5 6 25 11361 18°10' W,
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COAST AND ISLANDS OF AFRICA—CONTINUED.

Lat. N. Long. W. Var. 1883.
Mauree, or Moree, flagstaff ............ 5 730 11115
Anamaboe, flagstaff ...... Sevssasnsees 510 12 1 630
Cormantine, flagstaff ............... . 511 30 1 456
Taatumyuerry, fl 51315 | 04718
Mamgquady or Devil’s Hill, summit 519 30 0 39 30
Barracoe, point .....cveviieciininannn 523 0 028 15
Accra, light on West bastion of Fort
James ..ottt ieieieieeie, 5 31 83 0 11 30
Long. E.
Ningo, fort................. Verereans 5 44 30 011 48
Volta River, entrance ............. 546 0 04130 | 17°80° W..
Cape St. Paul, near Wyee ..... P 549 45 0 38 30
tte, flagstaff................ ceee..| 65448 0 55 50
Little Popoe, road.................... 6 12 30 13 0
Great Popoe ............ Cecaeenanens 616 0 162 0 17" W.
Whydah, or Ajuda ...... Ceibeenaaaas 619 0 2 430
Appi, or Cutana ............. . 6 21 30 2 25 30
Porto-Novo, Table-top trees .......... 623 0 235 0
Porto-l\'ovo,ml(ll Ceeeeceterecannaans g;g }(6) 2 35 30
Badagry, shorehut .................. 283 &
y e etetesiesentataaanns 623 0 253 0
Lacos R1VER, entrance .............. 626 0 32 0
Benin River, North point ...... ....[2]| 646 0 5§ 30
Rio dos Esclavos, or Escardos, N. point | 5 35 15 5 10 48
Middleton River, entrance ........ 431 0 540 0
Sengana River, entrance .............. 419 0 5 58 30
River Nun, or Quorrs, or Niger, the Bar 416 0 6 430 16°25' W,
Rio Bento, or Brass River, East point .. 417 0 615 0
Rio St. Nicholas, or Third River ...... 418 0 624 0
New Calabar River, Foche Point ...... 4 22 40 7 130
Bonny River, Rough Corner ........ . 4 23 40 7 17380
bo River, West Point South beaco 4 27 22 7 33 21
Old Calabar River, Tom Shot’s Point .. 43 0 820 0 16 45 W.
Backssey Gap, East of the entrance .. .. 429 0 832 0
Cape Bimbia ..............c.0ee.n.. | 867 0 | 91548
Cape Camaroons ........... 3585 0 8 54 30
Camaroons Mountain, peak............ 413 0 912 0
Rumby Mountains, highest peak ...... 457 0 918 0
Qua Mountain ....... ceiees 5§15 0 851 0
Cape St.John ............c.c00nune. 1 940 9 21 65
Corisco Island, N.-W. point ............ | 0 55 5¢ 91945 | 16°30° W.
Cape Esterias........................ 0 37 48 921 O
G&:on River, Cape Joinville or Point
Santa Clara ..........c.c00nvunnnn 0 30 30 9 20 30
Gombé Point, or Round Corner........ 018 & 920 0
Cape Lopes, or Lopo Gongalves........ 0 36 125., 8 43 27 17°0° W.
AFRICAN ISLANDS.
Frawaxnpo Po:
Clarence Peak .......ccccc000nee.. 335 ONJ 84630 | 15550 W.
Cape Bullen, Northern extremity . ... 3 47 45 843 0
Adelaide Islet ..... Ceeins Ceeneeas 8 46 156 8 471 17
Point Fernandina or William, light-ho. | 8 45 20 8 47 38

8. 4. 0. B
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COAST AND ISLANDS OF AFRICA—CosTINUED.

Lat. N. Long. E. Var. 1883.
AFRICAN ISLANDS—continued.
FERNANDO Po—continued.
Cape Horatio, N.E. extremity ...... 348 15 85 0
Cape Vidal, East extremity.......... 3318 8 56 48
Cape Barrow, South Rock .......... 313 0 8 43 30
Cape Eden, 8.W. extremity ........ 319 0 8127 6
Cape ley, West extremity ...... 32112 8 2¢ 42
Charles’ Folly Pta. S. Carlos) ...... 3 28 50 8 29 58
Goat Isle (Isle das Cabras), centre. ... 3 32 50 8 34 36
ILaa po PRrINCIPE, OR PRrINces Is-
LAND:
Ilheo do Diamante ................ 1 40 42 7 27 54 16° 40 W.
Santo Antonio Bay, Fort Sta. Anna .. 139 30 7 26 30
Ponta Piconegro .................. 18210 72425
Pedras Tinhosas, or the Brothers, S. one 12110 717 30
8aN THOME, OR ST. THOMAS ISLAND:
PontadoFigo ............ccuvtnn 024 0 63528 1720 W.
CabrasIsland.............c........ 024 10 6 41 31
Anna de Chaves Bay, Fort 8. Sebastiao 0 20 30 6 42 38
PontadaBalea.................... 0 045 6 29 42
Ponta Furada .................... 0 13 50 6 25 49
Ilheo das Rolas, centre.............. 0 030S; 630 O
Axxo Box:
Ilheo da Tartarugs, or Turtle Island.. 12438 53810 | 18°10' W,
Point Esteves .................... 1 24 50 5 85 85
Fernando Po Rock, off South Point .. 128 35 5 36 45
NOTES.

1. WINDWARD AND GoLD CoasTs.—In a former edition of this work it was en-
deavoured to investigate, by comparison, the longitude of the different points be-
tween Sierra Leone and the Bight of Biafra; which was so far succeseful as to prove
the existence of very material errors in some works of repute then in general use.

In February, 1822, H.M.8. Leven, with the sloop Barracowuta, left England, under
Admiralty orders, for the purpose of surveying the whole of the Eastern and the
greater portion of the Western Coasts of Africa. These vessels proceeded in the first
instance to Rio Janeiro, and there the observations were made which have been
alluded to in the preceding notes. On the 9th of June they left Rio, and thence
proceeded to the survey of the Bays and Cape of Good Hope, and the shores of the
Indian Ocean.

‘The dreadful mortality which subsequently attended this expedition was almost
anprecedented, but the survey was continued with undaunted perseverance; and,
at length, the Eastern Coast of Africa, with the Ethiopian Archipelago, including
Madagascar, having been completed, the ships returned to the Cape of Good Hope
fn November, 13825 : and from this place a ¢rack survey of the Western Coast com-
menced, which terminated at Bierra Leone, and was completed in January, 1826,

. But there still remained for examination a considerable portion of the W indward
snd Gold Coasts ; and this deficiency was in some measure supplied by Captain
Owen's second voyage, in H.M.S. Eden, in 1827, corroborated by remarks made,
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nearly at the same time, in H.M.S. Esk, commanded by Captain Purchas, and which
were, in many instances, accordant, as shown in the Errata and Additions to Captain
Owen'’s Tables, published by authority in 1829.

The survey of the Windward and Gold Coasts was completed by Captain Vidal
and his coadjutors, in H.M.88. Elna and Raren, daring the year 1838, their work
terminating at Corisco Bay, to the South of the Bight of Biafra. A portion of Captain
Vidal's positions is given in the Table. The coast between Cape St. Paul and Cape
Formoso was also surveyed by Captain Denham, R.N., in 1846,

3. RiveR BENIN.—The entrance of this river was surveyed, in 1826, by Captain
Vidal, and the officers of H.M. sloop Barracouta; and hence eastward and south-
ward all the coast has been surveyed by various officers of the Royal Navy.

VI.—THE COAST OF AFRICA, FROM CAPE LOPEZ TO THE
CAPE OF GOOD HOPE, ETC.

Lat. 8. Long. E. Var. 1883.
Cape Lopez, or Lopo Gongalves, North A o ¥
eP;tremi ........................ 0 36 12 8 43 27 17°0' W.
River Mexias, North point of entrance. . 0583 0 851 0
River FernanVas.................... 115 0 9 026
Point Santa Catharina.... ........... 151 0 915 0
River Sette, entrance ................ 2 23 30 9 30 36
Pta.Pedras ............coc000ueennn 248 0 9 57 30
Cape Yumba or Mayumba ............ 315 0 1034 0 17 30° W,
Pomnt Matooti .........coc00vvennnnn 3 22 42 10 37 28
PointBanda .................c0.0.enn 3 55 30 11 1 0
Point Kilongo ...............cc..e0 4 16 30 1121 6
Indian Point ..... eresesasescncnnnns 440 0 11 44 36
Black Point .. ..........cvveenunnnn 449 0 11 48 26
Point Malembe ...................... 5 18 30 12 8 0
Kabenda Bay, Point Palmas, or Kabenda
Hook ..... Cebatteteaeceanteneaans 532 0 12 9 0
Red Point ......cconieviinennnnnans 544 0 12 6 0
ConGo RIVER, Shark Point .......... 6 4 36 12 16 30 18° W.
—————, Cape Padrao ........ .. 6 8 0 12 13 45
Mangal Grande Wood....... cesresane 639 O 12 30 &
Funta Bay, North Point .............. 6 56 30 12 46 26
or Couza River ........... crens 712 0 12 562 30
Ambrizette, factories in Juma Bay ..., 718 0 12 56 30
Aravat Mountains, Granite Pillar...... 7 36 40 13 3 36
Kinsembo or Ambrizette Point ........ 741 0 13 2 0
Ambrizette Villages.................. 744 0 13 3 30
Ambriz Bay, 8trong Corner .......... 763 0 13 725
Masula Bay, Mouth of Onzo River .... 814 0 13 14 50 18° 50' W,
Cape Dandé ................. enanan 828 0 13 17 30
Cape Spilimberta .................... 836 0 | 1318 0
Cape Lighthouse............ 846 0 1317 0
Loanda d, North Point .......... 847 0 13 13 &5
87. PAaUL DE LoANDO, Town flagstaff [1]| 8 48 6 13 12 27 19°5° W,
Point Palmarinhas .................. 9 710 13 2 5
Coanza River, Molli, or North Point .. 920 0 13 12 25
Black Rocky Point ..... B, 93415 1316 0
Cape Ledo, extreme .................. 946 0 13 17 20

-
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THE COAST OF AFRICA—CONTINUED.

Lat. S. Long. E. | Var. 1883.
Cape San Bras, or St. Blaize, extreme . 10 130 | 1321 50
Rio Longo, North Point ....... heaes .| 1019 30 13 34 50
ol Benguela Head....... Ceeeaees ... | 10 47 30 13 44 30
Rio Cubo, entrance 1053 0 13 81 20
NovoRedondo,theFort...... veeees. | 11 8 0 13 54 10
Quiocombo Point ............... 1119 0 13 51 16
Whale’s Head ... 11 36 45 13 49 30
Rio 'l‘apado,or Egito .... 1148 0 1350 0
Rio N Cetesestans 11 59 15 13 47 30
Lobito omt....... 1220 0 1335 0
SaN FELIPPE DE BENGUELA, Fortnag-
staff ..............cciiiiaan, 12 33 55 13 23 42 21°25' W.
St. Plnllpu Bonnet .................. 12 34 24 13 19 30
Point San Joeé ........... Creeeieaan 12 35 50 1314 0
Salinas Point, extremity .............. 12 53 30 12 58 30
Loacho or Luash Harbour ............ 1256 0 13 2 0
Camena or Equimena Bay .......... .| 13 930 12 55 30
Elephant Bay, Friars’ Poiut .......... 1313 0 12 50 15
Cape St. Mary, or Sta. Maria.......... | 13 25 30 12 37 40
Cape St. Martha .........,..........| 1354 0 12 28 30 22° 25’ W,
Das Matilhas Bay........... cerere.s | 14 80 12 25 80
TigerBay ............... cineeriees. | 1411 0 12 24 15
Mount do Velho .......... tereene.e. | 14 26 30 1223 0
Point Sta. Gertruda.................. 14 49 30 12 13 30
Mossamedes Bay, Point Euspa ...... .1 15 6 30 1211 0
Cape Negro, pillar .................. 15 40 30 11 58 50 23° 30" W.
Port Alexander, Sandy Point ........ | 1547 30 1153 0
Point Albina ..........ooouvnenn veeeo | 1564 0 11 47 0
Great Fish Bay, Tiger Point .......... 16 30 0 11 46 10
River Nourse, entrance .............. 1715 0 11 49 45
Cape Frio, extreme ..... Cerireeeaeea. 1824 0 12 2 30 25° W.
Fort Rock Point ..... ietetesianenne 19 6 0 1239 0
Swallow Breakers ..... et eeeieeaes 20 6 0 13 6 0
Cape Cross, or Sierra ................ 21 50 0 13 56 50 26°10° W,
Rocky or Da Serra Bay, Sierra Point . 21 56 30 14 4 0
Walvisch Bay, Pelican Point ...... [3] 22 53 0 14 27 10
B8andwich Harbour, or Porto d'Ilheo,
store-house an Lagoon Point ...... ] 232045 1431 3
Bahia de la Conceigao .............. ..} 24 0 0 14 32 30
Hollam'’s Bird Islet ................ 24 37 30 1432 0 27°25' W.
Spencer Bay, Mercury Island, summxt | 25 42 40 14 51 18
ottentot Bay, Hottentot Pomt . 26 7 0 14 §7 50
Ichaboe Island, North extreme ... .| 2617 0 14 67 25
Marshall ROOKS. .+« v vemeeeennnvnns 26 21 0 1459 0
Angra Pequena ; Dm, or Pedestal Point | 26 37 52 15 7 17 28°6'W.
Elizabeth Point. . Ceeeciienee | 2652 0 1510 0
Bollslet.... ....coiiiiiniiiineenans 27 0 30 1513 0
Possession Island, Sonth Point ....,...| 26 868 30 15 12 27
Whale Bay ....... e eiiae e oo 27 22 30 15 22 30
AngrasJuntas .................. veea | 2747 0 15635 0
Orange, or Gariep River, Dry Bar ..., | 28 38 0 16 27 20 28° 30' W.
Cape Voltas ...... ....... e 243 0 16 32 0
Port Nolloth, South beacon......... .| 2915 50 16 52 20
Buffels or Koussie River .............. 29 40 30 17 3 0
Hondeklip Bay, Dog Stone. ...... ce.nd 301910 17 16 28

-
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THE COAST OF AFRICA—CONTINUED.

Lat. 8. Long. E. Var. 1883.

Roodewall Bay, North Point .......... 30 27 12 17 20 50
Olifant River............covvvevnenn 3142 0 18 11 25
Donkin Bay, 8outh Point ............ 31 56 0 1816 0
Cape Deseada .................. ees | 3219 0 1819 0
8t. Helena Bay, Shell Bay Point ...... | 32 42 12 17 68 0
Castle CBPE ...co.vvvrnennernnnnn 32 49 40 | 17 50 48
Saldanha Bay, North point of entrance.. | 33 3 12 17 54 40
Dassen or Coney Island, centre ...... 23 25 30 18 5 30

Robben Island, Minto Hill lighthouse . 33 48 52 18 22 33
Table Bay, Green Point lighthouse ....| 33 64 § 1824 5
» Cape Town, Castle flagstaff.. | 33 55 12 18 25 53

————, Devil's Berg, the peak ...... 33 57 12 18 25 39
CAPE TOWN Observatory and Time-
ball ........ (ool eeee..| 3356 3 18 28 45 30° 5 W.
———intime 1213250 ..........
——— in Greenwich time, p.m,,
112 46™ 550" .......... Cleeeieneaas
Hout Bay, York Point................ M4 32 1820 0
Care oF Goop Horg, lighthouse. . [4] 342112 | 182930 | 30°15 W.
, Bellows Rock.. 34 23 48 18 29 50
False Bay, Roman Rocks lighthouse. . 34 10 45 18 27 30
—————, Simon’s Bay, time signal .. 34 11 30 18 25 48 ;
Cape Hangklip, or F Ca extreme 34 23 30 18 50 0
_— ypileonhill .......... 34 22 15 18 60 6
Point Mudge, exl:remlty Ceeeera i 34 25 12 19 8 35
Danger Point, South extremity........ 3438 0 1918 0
Dyer Island, centre ..................| 3441 0 19 25 10
Quoin Point, extremity ...... ceieenas 34 46 45 19 38 30
Cape A , lighthouse ............ 34 49 45 20 0 40 80020 W.
8truys Bay, Sh-uys Point, beacon .. .... 34 41 24 20 14 10
Cape Infanta, extremity .......... eeoo | 342765 20 52 12
Kaffir Knyl Bay, Morris Point ........| 34 23 35 21 26 50
.............. ceceeeneees | 3420 12 2155 0
YluhPomt,extremxt ¢ eeerereesess | 3417 50 21 56 50
Cape St. Blaize, lighthouse............ 34 11 10 22 931 30° 5 W.
Knysna River, entrance, Kast point . 34 450 23 4 0
Plettenberg Bay, Delgado or Seal Cape,
extremity ................oi0n .as 31 620 2325 0
Cape 8t. Francis, extreme ............ 34 11 40 24 52 20

Algo. Bay, Cape Recife lighthouse ....| 34 1 43 25 42 12
————, Coega or Kuga Riv., entrance | 33 47 35 2542 0

, 5ta. Cruz 1., k .......... 33 47 50 25 46 30
o Bird lsland, hthouse ... .... 33 650 27 26 17 13
Padrone Point, extreme .............. 33 46 20 26 28 0 29° 30° W.
Port Alfred, Kowie River, entrance,
signal staff............... ........ 3336 9 | 265410
Great Fish Point, extreme ............ 33 31 20 27 70

————— River,mouth .............. 33 29 40 27 8 30
Keiskamma River, 8.W. point of entr... | 33 16 48 27 29 40

NOTES,

1. S1. PAUL UE LoANDA.—The town flagstaff, according to Captain W. Owen, is
612 12° W. from the Devil's Peak, or in long. 13" 14’ 24", Between the same place
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and Ascension the meridian distance is 27° 45’ 48", which will place it in 13° 10’ 30,
a considerable variation from the former one; the mean of them is 13° 12 27°.

2. BENGUELA.—The meridian distance between the fort flagstaff at Benguela and
the Devil's Peak at the Cape of Good Hope, is 5° 1’ 30°, according to the measure-
ment made in & short run in the Leven and Barracouta, in 1825. This will place
Benguela flagstaff in 13° 25° 6°. Captain Heywood measured the meridian distance
between St. Helena and Benguela flagstaff as 19° 6’ 18°, which will place the latter
in 13° 22° 18°. The mean of these two will be 13° 23’ 42, as in the Table, but it is
probably 2’ or 3’ more to the eastward.

3. In 1880 Commander P. Aldrich, H.M.S. Sylcia, determined the longitudes of
the principal anchorages between Walvisch Bay and Orange River, by means of
7 chronometers from the Cape of Good Hope.

4. TaBLE BAY and the Care or Goop Horr.—The Observatory at Cape Town
and the time ball in front of it, are described hereafter. The observations for deter-
mining its position were commencec by the lamented Rev. Mr. Fallows, in 1829-30.
Mr. Henderson, his suocessor, finally determined its longitude, as stated below.
Upon this important place most of the positions on the East and West Coasts of
Africa depend ; and therefore the corrections applied to it have been extended to
those places in connection with it.

Captain Owen, the surveyor of these coasts, said :—* At the Cape of Good Hope
we were first required to exercise that precision and care upon which the whole value
of our future work was to depend. This point was made the first meridian, from
which to date all our longitudes. But even here, perhaps the most frequented and
prominent cape in the world, considerable discrepancies were found to exist in its
reputed situation. Some of the most established auttorities had placed it in a lon-
gitude from 11’ to 8’ eastward of our observations. The most critical remarks of
the late astronomer, the Rev. F. Fallows, had, however, reduced that difference to
8}’ of longitude ; but as our observations agree in every particular with those of the
indefatigable Maskelyne and De la Caille, there is still much reason to place full
tonfidence in our results, as published by the Admiralty,in a Table of Latitudes and
Longitudes determined by Captains Owen and Vidal.”—(Vol. II., p. 377.)

Here we are under the necessity of pointing out that Captain Owen was not so
correct as he imagined. The Observatory has been since finally settled by Mr. T.
Henderson, the resident astronomer, who gave its situation as 33° 56' 3° 8., and
18* 28° 45° E. From this deduct 2° 52" (diff. long.), and it gives the citadel flagstaff
in 18° 25° 53°, or 4’ 53" E. of Captain Owen. This is very nearly the same as we
formerly gave it from Captain Heywood.

»
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SECTION IL.

GENERAL OBSERVATIONS ON THE WINDS, TIDES, AND CUR.
RENTS; AND ON THE DIFFERENT PASSAGES OVER THE
SOUTH ATLANTIC OCEAN.

1.— GENERAL REMARKS ON THE WINDS.

(1.) In order to give a proper account of the meteorology of the South
Adantic Ocean, or of any similar area, it is neceseary to take a wider range to
embrace those natural influences which cause the peculiarities of each region.
Of late years this important subject has received much greater attention, and
more exact observation has been imported into it than in former times, when
vague speculation and inconclusive arguments were deemed sufficient to
determine the practical application of the motions of the aerial and marine
currents to the purposes of navigation.

But even now we cannot affirm that the absolute truth is arrived at, and
very many important points, more interesting to the scientific enquirer than
to the seaman in his vocation, remain totally unsolved. To pursue these en-
quiries, however interesting, would be out of place here. But a few general
remarks on the circulation of the atmosphere may be useful as a preliminary
to the descriptions of the various general and local winds which are met with
in the South Atlantic. This has been done in our volume on the North
Atlantic Ocean; and as it is desired that this work, though supplementary to
that, should be complete in itself, a portion of these remarks are inserted
here. :

(2.) Asabroad and primary principle, it may be affirmed, the complete
circulation of the atmosphere, by which any particle of the air has in its
course passed over every portion of the earth’s surface, is demonstrated by
the fact that the air is composed of precisely the same elementary consti-

/‘
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tuents in every part of the world. This fact was experimentally demonstrated
by the French Academy of Sciences many years since, who had bottles of air
most carefully collected in all regions, and submitted to the most rigid
analysis, which failed to discover any difference whatever. It is manifest in
a natural sense also, by its supporting animal and vegetable life universally in
the same manner. If it were not so, the air which existed over a special
region would, in the course of ages, have become subject to the emanations
and influences of the earth it covered. The same remark holds good, also,
with the water of the ocean, equally universal in its definite characteristics,
and from the same cause, as wlll be shown hereafter. The manner in which
this is carried on is still involved in some mystery, although these difficulties
are disappearing before the rigid investigations which are now pursued and
applied to each new fact as it arises. ' '

(3.) In the year 1686, Edmund Halley® proposed the theory of the Trade
‘Winds and Monsoons, which is now generally received as an approximation
to the true solution. He afterwards altered his views, which were revised and
extended by George Hadley in 1735.f The following is a brief summary of
them :—

(4.) The sun is constantly vertical over some part of the earth between the
tropics, and this zone is consequently maintained at a much higher tempera-
ture than the regions nearer the Poles. This heat on the earth’s surface is
imparted to the air, which is, therefore, displaced and buoyed up from the sur-
face, and the colder, and therefore heavier, air from without glides in, on both
sides, along the surface; while the displaced air, thus raised above its due
level, and unsustained by any lateral pressure, flows over, as it were, and
forms an upper current in the contrary direction, or towards the Poles ; which
being cooled in its course, and also sucked down to supply the deficiency in
the extra-tropical regions, keeps up thus a continual circulation.

Since the kquator revolves much more rapidly than the portions nearer the
Poles, it follows, that a mass of air flowing towards the Equator must be
deficient in rotary velocity, and, therefore, unable to keep up with the speed
of the new surface over which it is brought. Hence these currents from the
North and South must, as they glide along the surface, at the same time lag
or hang back, and drag upon it in the direction opposite to the earth’s rota-
tion, s.e. from East to West. Thus, from simple northerly and southerly
winds, they become permanent north-casterly and south-easterly winds.

The lengths of the diurnal circles increase very slowly near to the Equator,
and for several degrees on each side of it hardly change at all. It follows from
this, then, that as these winds approach the Equator, their easterly tendency
_must diminish : and at the Equator must be expected to lose their easterly
character altogether. And not only this: but the northern and southern
currents, here meeting and opposing, will mutually destroy each other, leaving
only the actions of local causes, which may lie in one region in one way, and

_in another in a different one.

The result of this, then, is the production of two great tropical belts of

north-easterly and south-easterly winds, while the winds in the equatorial

® Philosnphical Transactions, xvi., 163, + Ibid., 1785, p. 88,
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belt which separate the two former should be free from any steady prevalence
of an easterly character, and should also be comparatively calm. All these
eonsequences are agreeable to observed fact, and constitute the system of the
regular frade winds.

(5.) The constant friction of the earth upon the air near the Equator, it
may be objected, would, by degrees, destroy the rotation of the whole mass;
but it is compensated in this manner. The heated equatorial air, rising and
flowing off toward the Poles, carries with it a rotatory velocity much greater
than that of the surface over which it passes in its northward and southward
progress. Hence it will gain more and more on the surface of the earth,
and ussume more and more a westerly relative direction ; and when, at length,
it necessarily returns to the surface in its circulation, which it must do, more
or less, in all its course, it will act on it by its friction as a powerful S.W.
wind in the northern hemisphere, and a N.W. wind in the southern, and thus
restore the equilibrium. This is the origin of the S.W. and westerly gales so
prevalent in our latitudes, and of the almost universal westerly winds in the
North Atlantic.*

(6.) Now it will be seen that, by this theory, the trade winds mee¢ near the
Equator, leaving a belt of calms of various breadth between them. According
to Commander Maury, the winds here being ncutralized rise up and cross
each other ; the wind brought by the S.E. trade passing over the N.E. trade
as a S.W. upper current; and, having passed the calms or variables of the
Tropic of Cancer, it appears as the ordinary anti-trade or S.W. prevalent
wind. The chief physical fact upon which this theory is based is the red
dust, found frequently to fall on vessels near the Cape Verdes, and in the
Mediterranean, where it is called scirocco dust (s coming from the South).
This red dust was found by Ehrenberg to consist of microscopic infusoria and
organizations, whose habitat, as far as twas known, is in- South America.
But this argument may be demurred to from the limited extent of the area
upon which this dust falls compared with the vast area from which it is said
to be derived. ’ ‘

® 8ir John Heorschel gives the following note ia his work upon the origin of storms,
which, as it is most feasible, we give hore ; it must be observed. that it was written before
the views and observations of Rrid, Redfield, and others had been published. We shall
adrert to it hereafter.

* It seems worthy of inquiry, whether hurricanes in tropicul climates may not arise from
portions of the upper currenta prematurely diverted downwarde before their rel:tive velocity
bas been sufficiently reduced by friction on, and gradually mixing with, the lower strata ;
and so dashing upon the earth with that tremendous velocity, which givcs them their
destructive character, and of which hardly any rational account has yet been given. Their
course, ganerally speaking, is in opposition to the regulur trude wind, as it ought to be, in
conformity with this idea.—(Yowng's Lectwres, i. 701.) But it by no means follows that
this must always be the case. In guneral, a rapid transfer, cither way, in latitude, of uny
mass of air which local or temporary causes might carry above the immediate reach of the
Sriction of the earth's surface, would give a fearful exaggcration to its velocity. Wherever
ouch a mass would strike the earth, a hurricane might arise; and should two such masses
encounter in mid-air, a tornado of any drgree of inteusity on record might easily resnlt
from their combination.””—Astronomy, p. 132. The more recent vicws of Sir John
Herschel will be found in their place heioafter.

8. 4. 0. P
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{7.) There is another great difficulty in the reception of the theory that
these currents cross each other, in the great breadth, in some parts, of the
intervening band of ealms. In the eastern part of the Atlantic, it is from
300 to 600 miles in breadth. If this great interchange of directions were
continually going on with such a vast amount of atmosphere, we may safely
conclude that the lower strata would not be characterized by the calms or
¢ doldrums ”’ they are known by.

(8.) The more reasonable argument, in the present state of our knowledge,
is, that the trade winds reaching this belt of calm, by far the greater part of
this indraught will rise on its own side, and revert towards the pole of its own
denomination in a precisely opposite direction to that by which it arrived.
In the parts of the equatorial regions, where this intervening calm belt is
much narrower, as on the East coast of America, this crossing may take place,
and the upper currents pass on towards the Poles of confrary names. At all
events, this view of the circulation of the atmosphere will satisfy our first
proposition—that every particle of air has been so commingled with the rest,
that it produces the universality of character which is demonstrated to exist.
These theories are practically unimportant to the sailor in his profession, but
are highly interesting® to him as a subject of observation and reflection.

It has been held by many that the solar heat, combined with the revolution
of the earth, is sufficient to account for the general phenomena of the winds ;
but there are still some difficulties in the way of accounting for some of the
periodical winds which are found to recur with great regularity. This has
been reasoned for by Mr. Hopkins, who argues that the trade wind at times
blows towards areas of great condensations; in other words, that a great
rain-fall occasions a corresponding indraught.t Another agent in giving the
easterly direction to the trade winds, is suggested by Commander Maury to
be Magnetism ; but this subject, of the magnetism of the air and the influence
of the solar heat on it, is as yet hidden too much in obscurity to draw any
certain deductions therefrom.

It is also contended by some that the lowest stratum of the air, having
its velocity kept down by friction, generally moves from the tropical belts of
high barometer to the regions of low barometer at the Poles and Equator.
Thus, the N.W. and S.W. anti-trades constitute under currents toward the
Poles beneath a topmost current, also toward the Pole and a middle return or
compensating current; and that the crossing of the winds at the tropic is a
physical impossibility.}

® 8ee further on thess subjects, Maury's * Physical Geography of the Sea,” 1860,
pp. 149, 176. 8ir John F. W. Herschel, Ency. Brit., xviii. 577. Captain Basil Hall
 Fragments of Voyages and Travels,” 2nd serios, i. 162.

4+ Mr. Hopkins: *‘ The atmospheric changes that produce Rain snd Wind :” also see
Journal Royal Geog. 8oc., 1856, pp. 158, et seq. See also D. Vaughan, U.8., in British
Assnciation Report, 1860, p. 41. This view of Mr. Hopkins is modified by other observa-
tions which will lead to the inference that currents of air move aromnd areas of high or low
pressure, the condition being that which usually attends the greatest rain-fall.

{1 Seo Professor J. T. Thomson, in Report of British Aseocistion, 1857; and Professor
J. D. Everett, in the same Journal, 1871, p. 4.
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Another view of the cause of atmospheric circulation is that by Professor
Launghton, of Portsmouth, who contends that it is due to aéro-tidal or
mechanical causes.

He supposes that the prevailing westerly wind of high latitudes is caused
by the influence of the moon, and that the modifications of this wind, caused
by the coasts which bound the sea, are the sources of all other winds. For
instance, he says when our westerly wind strikes the coast of Portugal, it will
branch to the North and South as any fluid would do under similar circum-
stances, and that eventually it will recurve to the westward to fill up the space
from which the air forming the original westerly wind, had moved. Thus
eddying, as it were, in two great circuits, and carrying the surface waters
with it, causing the main currents of the ocean.*

There can be no doubt that land frequently offers an obstruction to a
current of air, and diverts its course, but this theory does not take into
account the changes which come with the seasons; they seem to be due to
temperature.

(9.) There is one feature of the atmosphere which has been involved in
some obecurity, or, at least, has been the subject of controversy. It is the
condition of agueous tapour, at all times present in the air. It is a very im-
portant question, as upon this watcr-bearing property of the sir, evaporation,
condensation, and rain depend, and conscquently climate and fertility to the
earth. The doubts may be briefly statcd. The eminent chemist, Dalton,
demonstrated that one gas (and aqueous vapour is such) could permeate or
exist in connexion with another gas without displacing its bulk, and that
water was thus diffused through the atmosphere without increasing its
volume. Therefore, in estimating the height of the barometer, account must
be taken of the amount (or weight), and elasticity (or tension) of the vapour,
and subtracted from the height of the mercury, to give the true weight of the
dry air. With a dew point temperature of 87.35° the pressure of moisture is
equal to the weight of 126 inches of mercury, and must be subtracted from
the height shown by the barometer, as above stated. This was the view
held by Dalton, Ure, Regnault, Daniell, Sir Henry James, Alexander
Buchan, &c.

In opposition to this, Professor Patton, of Bombay, maintzined that moisture
did displace an equal or equivalent volume of air, and that therefore it was
only the difference of their amount which should be applied 2a a correction,
and he estimated the amount of vapour above stated to be equal to a pressure
of only 0-518 of an inch of mercury. But the first theory is thought to be
the most feasible.}

(10.) Leaving the field of conjecture, we come to the actual condition of
the atmoephere which covers the South Atlantic Ocean in particular, and
generally the whole earth. Its clevation or weight is ascertained Ly the

¢ « Physical Geography in its rclation to prevailing Winds and Currents.”

+ Bee ¢ Abstracts of Meteorological Observations by the Royal Engineers, 1853-4," by
Sir Heary James, I{.E., F.R.8.; also, “ The Handy Book of Meteorology,” by Alexander
Buchan, M.A., 1868, pp. 160—162; also the later works of Professor Tyndall.
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barometer, as is well known. According to the decrease in the height of the
mercury on ascending to a great clevation, it is calculated that at 15 miles the
air is rarified to about 25,000 times, and at 80 or 90 miles a perfect vacuum
exists. It presses with a mean force of 14-73 lbs. per square inch, and forms
one 1,125,000th part of the mass of the whole earth. The trade winds do
not reach more than to 3 miles in height, and it is probable that all the
phenomena of clouds and vapours occur beneath the height of 4 to 5 miles.

(11.) If the surface of the earth were evenly covered with land or water, or
a combination of both infinitely intermixed, the phenomena of the trade or
anti-trade winds would form symmetrical zones around the globe; but the
relative proportions are very different in the two hemisplcres, being 100 land
to 150 water in the northern, and 100 to 628 in the southern.} There is a
still greater coutrast, if we take the horizon of London as a great circle
dividing the earth into two hemispheres. It will be then seen, that London is
in the centre of that half which includes all the land, except Australia ; and
the other half all the water of our globe. From this cause the line of meeting
between the N.E. and 8.E. trades is in all seasons northward of the Equator
in the Atlantic ; and, from the land influences on the trade winds to the N.E.
of Africa, there is a wide space of calms, or doldrums, whose base lies against
that continent, and its apex stretching toward the coast of Brasil, as is readily
scen by the illustration of the trade winds diagram, which will explain far
better this peculiarity than a verbal description.

(12.) The force with which the wind blows is the chief consideration of
the sailor, in connexion with the study of the subject. This force is readily
measured in a fixed observatory, or on board a ship at anchor; but not so
when she is under sail, as it is manifest that she is then apparently fecling
less wind than is actually blowing, from being drifted before it. We have
bad some singular accounts of some of the fine clipper ships scudding at an
immense rate before a gale which has been marked as of no extraordinary
violence, while other ships, dull sailers, have been dismasted or disabled by
the fury of the same gale, from their not being able to bear away before its
great velocity. Therefore the recorded force of the winds met with at sca
should be subject to this qualification,—what are the sailing powers of the
ship which has recorded them ? It is manifest that a vessel, and especially a
steam-vessel, will estimate the force of the wind acting on her in exact pro-
portion to the direction she is meeting it or running before it. Thus, a vessel
of good sailing power going before the wind, which, while stationary, she
would estimate as having the force of 4, and running 5 or 6 knots before it, it
will appear only to have a force of a light breeze, or 3 knots; while if a
steamer went 10 knots againgt, it would appear to blow with a force of 7, or
as a fresh treble-reef topsail wind. We have no standard of sea-rates for the
wind as yet. Perhaps it would add to the value of such observations if the
sailing powers of all ships engaged in adding to our knowledge were tested
when both close-bauled and running free upon a wind of known velocity.

+ The dry lund, as far as it is known, is estimated to occupy 49,806,000 square statute
miles. If this is increns:d to 51 millions for the unknown polar regions, it will allow 146
millions of tquaie miles to be covered by the ocean.'’— Sir J. Herselel.
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In former times the vague term of bLreeze, gale, hurricane, &c., sufficed to
describe the relative character of the wind. The late Sir Francis Beaunfort
devised a system of simple notation which more exactly defined these forces,
and which is now in universal use at sca. The figurcs prefixed indicate the
estimated character of the wind : —

(Beaufort Notation.)
0 Calm. 8 Three reefs in topsails.
18t Way. 9 Close reefed topsails and conr»os.
3 Ciean-full from 1 to 2 knots. 1) Close reefed main topsail and reefed
3 v 3 to 4 knots. foresail.
4 5 to 6 knots. i 11 Storm stay sails.

§ With royals (“ close hauled ”).
6 Top gallunt suils over single reefs.
7 Two reefs in topaails.

12 Hurricane.
From 2 to 9 being supposed * close

(13.) The wind over the land is found to be generally of much less force
and velocity thar at sea, so that the Beaufort notation was found inconvenivnt
for land purposes; Mr. Glaisher, thercfore, has proposed another notation for
this use, which is now adopted at Greenwich, Liverpool, and indced at most
of the principal Obscrvatories. It divides the force into the numbers 1 to 6,
which have been proportioned to the Beaufort scalc as follows : —

(Glaisher Notation.)
1. Moderato (Beaufort scnle .... 1—2 4. H-avy .... (Beaufort scale 7—8
8. fresh ., (——-— .... 3--4 5. Vicleot.eeo (————— 9—10
3. Strng., (——— .... 6—6 6. Iremendous ( —— — 11—12

{14.) The actual force and velocity of the wind has been calculated by Sir
W. Snow Harris, by an improvement of Lind's Anemometer, by which he
found air moving 20 feet in a second presses on 1 square foot with a force of
about 13 oz. avoirdupois, or at 50 feet per second it would support a column
of water 1 inch high, the pressure force increasing very nearly with the
square of the velocity. With these data the table on the following page has
been calculated :—

* In addition to the fyures, showing the force of the wind, the ¢tute of the weather is to
be understood by letters, us follows :—

Lett-ys indicating tae state of the wenther  Beaufort Notation).

bt Blue 8ky. m Misty (hazy). u Ugly (threatening) ap-

e Clouds (detached). 0 Overcaat. arauce of Weather.

d Drizzling Ruin. p Pus.ing showers. v Visihility. Objects ut

f Fogpgy. q Sqnally. a distance unusually
Gloom. r Rain. visible.

{ H.il. I s Snow. w Wet (Dew).

1 Lishtning. t Thunder.

Nots.—A bar (—) or dot (.) under any letlers augments its vignificaticn :—thus
{ very foggy, T hcavy rein, ¥ heavy and continuing 1ain, &c., &c.
- - (O]
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TABLE,
Showing the Force and Velocity of the Wind from light Airs to heavy Gales
and Tempests.
Velocity.
Pressure
in he. ou Popular Desariptions.
il Feet per Miles per
Lroot. Second. Hour.
0.6 Gentle airs (unappreciable by guage).
g-ggz }47 1 ’ } (Boaufort Scale, 1.)
0.019 3. 2 Light airs (just :ppreanblo .
0.032 3.9 2.66 would fill the lightest sail of & yu}n‘
0.043 4.5 3 2-
0.066 5.28 3.8
gg;s 6.:7 : 5
X 6. N
0.100 6.98 4.78 Light breeses, ench as would fill the,
0.113 7.34 ] » Jarge ship (2
0.130 7.89 5.38 test mails of a large ship (3).
0.162 8.8 3
0.228 10.4 7
0.260 11 7.6 J
0.291 11.8 8 ]
0.390 16 2.7
g " . Moderate btoe-el, in whieh ships
0.4562 14.7 10 i
0.521 158 10.77 f carry all sail (4)
0.561 16.3 11
0.650 17.68 12 )
0.780 19.3 13 |
ot | 30 T | .
' by h breeses,—topgallant sails and
0.910 20.9 14.25
1.042 22 16 i royuls (6).
1170 23.6 16
m | w ||
}:,‘,72 08 1 } Fresh winds; roefs (G).
.1 27.3 18.
1.630 28 l: } Strong winds ; treble-roefed topeails (7).
1.790 29.35 2
2.084 3115 21.47 }Gnleo close-reefed topsails and reefed
2.60: 86.;: g: © courses (8).
3.12 38. X
3.647 41.83 28.52 Strong gales; close-reefed topeails and
4.168 44.83 30.56 stay sails (9).
4.689 47.44 82.3¢
780 | oi1s H
61.1 4
10.400 70.72 48.2 ‘ Heoavy gales and storms (10).
wem | T | En
X Very gales; groat storms; tom-
26.000 11.74 76.18 }
31.200 12263 8.8 pests ("{
41, 141. . .
53.000 167.98 107.7 : Tornadoes ; cyclones; hurricanes (12),
62.400 173.06 120
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There is no question that the figures in this table may be open to some
doubt, as the subject is a difficult one, and they are given independent of the
different forces exerted by aqueous vapour and by air. Sir Henry James has
also given a table, more complicated, but which does not very materially differ
from the above, which will suffice for the sailor’s use.

(15.) In estimating the diminishing pressure on the barometer during the
progress of a gale, it is rather difficult to understand how the force which
must, in some degree, compress the air, and therefore make it more dense and
heavy, besides the idea that such a force may tend to heap up the atmosphere
in some parts of the area, can show a less weight of air. There is one view
which has not been made prominent—that the Aorizontal force exerted by the
progress of the wind may lessen its downward vertical force or pressure in the
same way that a railway train in quick motion does not deflect a bridge as
the same train would do if going slower; or as a skater can pass swiftly over
ice that would infallibly break with his weight when quiescent; or as the
apparently anomalous loss of gravity in the gyroscope when in motion. How-
ever, these considerations have no effect on the phenomena of a falling
barometer with a rising wind.

(16.) The alternation of the sea and land breeses in warm latitudes is an im-
portant feature in coast navigation. Its cause is generally well understood.
It is owing to the different powers of radiation and absorption of heat pos-
sessed by land and water. So that, generally, when the day temperature is
highest on the land, the strongest will be the alternating breezes. During
the day the radiation of the sun’s heat on the land causes the air to expand
and rise from the surface, and then the sea air rushes in to fill the void. It
frequently occurs that the surface of the soil will show a temperature of 120°
under the meridian sun, and sinks to 50° or 60° during the night; while the
ses, rarely having & higher temperature than 80° and, from being a bad
radiator, fluctuates but very little, it follows that it is alternately warmer and
colder than the land, and hence the phenomena in question. The minimum
temperature of the 24 hours being a little before sunrise, and the maximum
about 2 p.m., the change of these breezes occurs generally at some little time
after those hours.

(17.) The wind decidedly veers round the compass according to the sun’s
motion, s.e., from N. through N.E., East, 8.E. to S., and s0 on, often mkmg
a complete circuit in that direction, or more than one in succession (perhapes
occupying many days in so doing), but it rarely backs, and very rarely or
never makes a complete circle in the contrary direction. This has been shown
by Professor Dové to be the direct consequence of the rotation of the earth;
and, although the observation was recorded by Lord Bacon in 1600, it is now
known as Dov€'s Law of Gyration.*

(18.) Professor Coffin, from his elaborate discussions, thinks himself
suthorized to lay down, as a general description of the winds of the northern
hemisphere,—1st. That from high northern latitudes the winds proceed in a
southerly direction, but veer towards the West as they approach a limit

® When speaking of the wind veering with the sun, of course the shifting of the cyclonig

‘winds in the northern hemisphere is not included.
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ranging from about lat. 56° on the western contiment to about lat. 68° on the
eastern, where they become irregular snd dissppesr. The area of this zone
is about 11,800,000 square miles. 2nd. That farther South there is a belt of
westerly winds, less than 2,000 miles in breadth, entirely encircling the earth,
the westerly direction being clearly defined in the middle of the belt, but
gradually disappearing as we approach the limits on either side. The ares of
this zone is estimated to be about 25,870,000 square miles. 3rd. That South
of the zoné last named the mean direction of the wind is essterly. This ares
is estimated to contain 60,760,000 square miles.* Professor Dové contends
that there are but two Systems, the 1st and 3rd of the foregoing.}

(19.) In the spaces which separate these wind systems those hurricanes,
tornadoes, typhoons, or cyclones occur, which are caused by the action of
currents of air moving in opposite directions; their phenomena are farther
controlled by the influence of the land they approach or pass over. This im-
portant branch of the present subject is fully considered hereafter, but the
occurrence of storms is an exceptional case in the vast system of atmospheric
circulation we have been considering.

(20.) The foregoing will suffice to show the general nature of winds and
their causes, and the reasons of those modifications and derangements, which
are sometimes difficult to explain in detail.

In (11) it is shown that the division between the northern and southern
winds systems is always to the North of the Equator, and therefore the
meteorology of the South Atlantic is more simple than that of the northern
part. But, as will be seen hereafter, the great influence that land has over
the direction and character of the wind currents, forms on the African and
Brasilian coasts, a varying condition, analogous to the well known monsoons
of the eastern seas.

(21.) The wind zones of the South Atlantic may be summarily described as
follows, and they will be subsequently dilated on in the same order.

1. The South-FEast Trade-Wind, blowing from S.E. to N.W. in the open
ocean, between lat. 30° to 25° 8., and lat. 2° S. to 5° N., according
to the scnson. The zone of ealms, or * doldrums,” separating it
from the N.E. trade-wind will also be noticed.

2. The variable winds or monsoons on the Coast of Brasil.
3. The variable winds or monsoons on the African coast.
4. The varinble winds and calms near the Tropic of Capricorn.

8. The Anti-Trade, or Passage Winds, separated by the foregoing from
the 8.E. trades, and blowing, variably, from western quarters.

® * Winds of the Northorn Hemisphere,” by Professor Coffin, A.M., Pennsylvania, U5,
in * Bmithaonian Contribulivns to Knowledge,” vol. vi., 1854.

¢ Boo Roport, Brit. Asso., 1845. Sce also Professor Mitchell, in the American Journal
of Scionce and Arts, vol. xix. p. 264. A great amount of information will be found on the
grneral subjoct in the works of Kiimte and Romme, who have also laboriously studied :und
g-neralised tho phonomena of the winds, and to whose labours much that is hore said is
owing. But by fur thy largest colloction of observations, arranged in order, is contained in
Cupt. Maury's ** Pilot Charts,” before alluded to, which are well known to all sailore.
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( 1)

THE SOUTH-EAST TRADE WIND.

(22.) The area occupied by the S.E. trade-wind is of larger extent than that
over which the N.E. trade blows, for the reason that the intervening calms
occupy a space North of the Equator, while the polar limits are found on
abaut the same parallel in each case. But from this space must be deducted
that portion on the eastern side which lies eastward of a line joining the Cape
of Good Hope and Cape Verde, where the winds blow toward the land from
the southward throughout the year, a deflection of the trade-wind, which thus
assumes the character of a monsoon. On the western side also the American
continent so far deflects it from its normal course, that it blows to the north-
ward of East. In the S.W. portion besides that eastward of Rio Janeiro, the
trade is very variable and uncertain.

(23.) In the central part of the area of the S.E. trade the wind is remark-
ably steady, and of great force, so that for homeward bound ships passing the
Cape of Good Hope there is a long stretch of favourable wind that can always
be reckoned on as far as the Equator. This will be well exemplified by the
illustrative chart, which will explain the relation of this true trade wind with
thoee deflections previously alluded to on either side of it.

(24.) The relative strength of the N.E. and S.E. trades has been the sub-
ject of some controversy. Captain Maury contends that from the difference
of 0-055 inch in the mean barometric pressure, as observed by the Dutch
between the parallels of 5° and 20° in the N.E. and 8.E. trades, being 29-968
for the former, and 30-023 for the latter, that the S.E. trades are propor-
tionately stronger, and finds that the homeward bound vessels (2,235 in
number), with the wind abeam, have an average rate of 5:6 knots an hour,
while in the 8.E. trades, with the wind generally dead aft, their rate is 6 knots.
He contends that if the wind were abeam instead of dead aft, that this rate of
sailing would be increased 2 or 24 knots, which would make the dxﬂ'ercnco
still more manifest.

(25.) This branch of the subject, the relative velocity of the two trade
winds, has been more largely discussed by Lieutenant Brito de Capello, of the
Portuguese navy, and we therefore give the entire essay as follows, which will
clearly express the data and conclusions arrived at.

(26.) Lieutenant Brito de Capello says:—In the following remarks the
strength of the wind is inferred from the rate of sailing per hour of all the
ships during the two epochs, when the N.E. and S.E. trade winds attain their
extreme range ; that is in the months of February arid March, and August and
September. They are illustrated by the diagrams adjoining.

(27.) It is true that, generally speaking, the rate obtained at the two
periods selected may not be critically accurate in respect of the strength of
the wind if we take two consecutive days. This rate will depend on the
variableness of the wind and the different boards the ships are obliged to
make. Nevertheless, in the central districts of the trades, where the direc-
tion of the wind is nearly constant and simultancously favourable to the
route, the rate obtained at the two periods will be a sufficient measure of the
strength of the wind, setting aside the effect of the currents, &c. In the
zones of calms and light airs, for instance, the distance sailed by the ship is

8. 4. 0. a



43 GENERAL OBSERVATIONS ON THE WINDS, ETC.

much less than that gone over in the course of twenty-four hours. Never-
theless, we may here also obtain the strength of the wind from hourly pro-
gress shown by the journals themselves without the result obtained from twe
epochs.

28., In all cases the direction of the wind as respeets the eourse mnst be
eonsidered. It becomes necessary to reduce all these to one single condition:
for instance, to the most favourable point of sailing for all ships, that is with
the wind free, say from nine to ten points. These corrections I have effected
by means of co-efficients, thus approximating to a eorrect rate. The value of
these co-efficients is calculated on the hypothesis that the rate of & ship is
very nearly 0-7 of the rate she would attain under the same condition of wind
when going free; that the rate with the wind aft, and also when within &
point of it, is 0-8 of that when going free; that with the wind at twelve or
foarteen points it is 0-9 of that going free.

Such a proceeding is undoubtedly empirical ; but the mean results appear
to be a very close approximation to the truth, considering the nature of the
inquiry. Again as the various regions in the Atlantic at the two periods are
represented by the deduced rate of similar routes from the same corrections,
sad from the same nations, the relative results are not sensibly altered, and
sre in fact the relative numbers belonging to the two different epochs which
sre under consideration. We have for these two epochs 1,548 tracks—796
Dutceh, 662 American, and 90 Portuguese.

(29.; In order to find the mean hourly rate of sailing for each zone of 5° of
lctnnde throughout the different longitudes, we have added together the
numbers which represent the tracks every day in the same zone of American
and Dutch ships following similar routes. Having taken their mean, and
found the hourly rate of sailing, we have applied to this last the co-efficients
to reduce them to the rate with the wind free. Where the American and
Dutch routes differ in the courses sailed by each, their co-efficients differ also,
and these have been first applied to obtain the figures for each zone, and the
average calculated afterwards.

(30.) The N.E. Trade.—For the N.E. trade at the two epochs under con-
sideration we have 803 routes, viz. : 424 Dutch and 379 American.

The region of the N.E. trade is divided into four portions. 1. The eastern
and most frequented by ships going South and passing to the East of the Cape
Verdes. 2. The mean route of ships going South, passing West of those
islands. 3. The central part of routes to the southward for ships from
Eurcpe and America. 4. The part containing the westernmost American
home return routes.

(31.) February and March.—For the first of the above portions we have
twenty tracks—fifteen Dutch and five Americans. We apply to the hourly
rates the co-efficient 0'9 (as divisor) to correct them for the wind free, this
being generally twelve to fourteen points. The mean rate thus found from
the parallel of 30° N. to 5° N. is 61 miles.

For the second portion we have seventy-one tracks—fifty-four Dutch and
seventeen Americans. The co-efficient 09 is used as far as the parallel of

15° N. for the same reason. The mean rate between the same parallels of
6° and 30° N. is 6'3 miles.
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From the combination -of 165 tracks of Dutch ships and 97 Americans, we
obtain the mean result of the central portion. Here we have used the divisor
08 for all the Dutch tracks, the navigation being generally with the wind at
seven points nearly. The American numbers are not altered. The mean rate
between the parallels of 5° N. and 25° N. is 65 miles.

Finally, in the westernmost portion the strength of the wind is deduced from
forty-four tracks of American ships, with the wind free, from 32° to 33° West
of Greenwich from the Equator to 25° N. Here there are no corrections, and
the mean rate is 6-7 miles.

The mean rate in the whole region of the trades during the months of Feb-
ruary and March is 6-4 miles free.

(82.) August and September.—During the months of August and September
the N.E. trade is weakest, and is in its most northern position of the whole
year. Notwithstanding this, the mean strength of it on the African side
appears to be greater than at the epoch of February and March.

For the two months we extend our enquiry only as far as the parallel of
15° N. on the eastern side, and as far as the parallel of 10° N. on the
western side. To the South of these parallels is the zone of calms and the
8.W. monsoon.

Tlns reglon is again divided into the same four portions, the only difference

in the central portions, which are re-divided, the average rate of
Dutch ships and American being more apart than in the months of Februury
and March.

In the first portion (East of the Cape Verde Isles) the average wind blows
a little stronger than at the epoch already mentioned. The strength of the
winds is deduced from fourteen tracks of the Dutch and four Americans. The
average rate between the parallels of 15° and 35° N. is 6:3—0-2 mile superior
to the corresponding one of February and March. The divisor 09 has
been applied, the direction of the wind being nearly the same as at the other
epoch.

In the tracks West of the Cape Verde Islands the average track of 130
Dutch and 25 American ships is over 65 miles; the divisor is again the same
0-9, and the rate is 02 in excess of the same in February and March.

In the central and western portion a great difference in the intensity of the
wind is observed in comparison with that of February and March. Sixty-nine
Dutch ships homeward give the mean of 5-6 miles in the three sections where
the N.E. trade prevails, having the divisor 0-8 applied, the co-efficient of the
wind at seven points.

Some degrees further to the West, 129 American ships going southward
give the mean of 5°1 miles, with the co-efficient of 0-8 in the first section, 0'9
in the second ; the third section is not altered, the wind being free.

The tracks of thirty-five American ships from the southward for their own
ports leave no doubt of the relative weakness of the wind in parts more and
more to the westward. In these parts the farther West the wind is the more
free. The mean rate between the parallels of 10° and 80° N. is about 48
miles.

The mean rate, running free, in the whole region of the N.E. trade during



“ GENERAL OBSERVATIONS ON THE WINDS, ETGC.

August and September is then 5'7 miles, 0-7 less than in February and
March.

Very great differences may be observed during the two epochs in the cen-
tral and western regions. While in February and March the rates in the central
and western portions exceed respectively by 01 and 0-3 mile the general mean
rate, in the months of August and September we find the contrary—-the two
‘central and western ones are less than the mean general rate by 0-4 and 0-9
respectively.

This last result is well worthy of observation, because it is contrary to the
general belief that the wind gains in strength more and more throughout the
year in proportion as the distance from the African coast is increased.

(83.) The S.E. Trade.—The strength of the S.E. trade, properly called, is
represented at the two epochs from 655 ships—417 Dutch and 238 American.
‘For the region of the S.W. monsoon in the Gulf of Guinea and the sea along
the African coast to the parallel of 15° S. we have the average rate of 90
Portuguese ships. In these last tracks, the wind being generally foul, and
‘under the influence of the current, the hourly rates are deducted direct from
the journals.

‘We have divided the whole extent of ocean from the zone of calms as far as
the southern limit of the S.E. trade into three regions :—

" 1. The northernmost and easternmost, or simply the easternmost, where the
8.W. monsoon almost entirely prevails, and the S.W. wind of the gulf and
near the coasts, is limited by the African shore and the line B A D (see plates).
Herein the strength of the wind, as above mentioned, is obtained from Partu-
guese ships.

- 2. The region we call western is comprised between the coast of Brasil and
the lines B A c. The strength of the wind here is obtained from Dutch and
American s]nps gomg southward.

8. The remmmng region which may be called central and southwa.rd, or
simply central, is bounded by the southern limit of the trade, and the lines
c A p. Here the strength of the wind is obtained from Dutch and American
slups coming from the East Indies.

" The limits of these three regions expand and contract according to tho

seasons.
- (84.) August and September.—In this space the S.E. trade extends to the
parallels of 10°to 15° N., and changing its first direction, and converting
itself even into a S.W. monsoon to the northward of the Equator, from
30° to 35° W. of Greenwich near the African coast.

(85.) Commencing with the eastern part, we have here the mean hourly rate

of progress of fifty-one Portuguese ships, to which we have applied the
above co-efficients to bring them to our condition. The results are shown by
the figures in each of the five compartments along the coast. It is in the
course of these two months that the 5. W. winds of the gulf are the strongest
of the whole year,
. It must nevertheless be observed that the ships from which we have ob-
tained our results were not generally good sailers, being old ; but as some com-
pensation for this, the rates obtained were more correct, being collated from
journals on ‘board and from day to day.
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- The strength of the wind in the central region is represented in these two
months by 124 tracks with the wind aft—eighty-five Dutch and thirty-nine.
- (36.) The mean track of the two groups is from 8° or 5° E. of Greenwich,

in 25° South, to the Equator, in 33° or 21° W. of Greenwich. The tracks
spread more and more in proportion as they approach the Equator. The

mean rate of the Dutch between 25° 8. and the Equator is 5:7 miles with the
wind aft, or 7-1 free. In the westernmost part the American ships appear to-
have the wind strongest, although the difference in the figures may be attri-.
buted to the superiority in the sailing of these ships, or perhaps to some

difference in their having the wind in seme sections, the wind drawing more
to starboard. These tracks continue only to 5° 8. The other sections belong
to the western division. The mean rate of sailing of the American ships ia
nearly 62 miles—perhaps 7-7 free.

* (37.) In the western region South of the Equator we have for the two

months 232 ships—146 Dutch and §6 American. These are divided into twa

groups, following the example of Messrs. Maury and Andrew. The eastern
one is formed of 162 ships—123 Dutch and 39 Americans. The mean track
of these crosses the Equator between 21° and 22° W, and in 20° 8. is in

29°W. The western group includes 70 ships—41 American and 29 Dutch ;

the mean track of which crosses the Equator between 27° and 28° W., and
the parallel of 20° S. in 33° W. The routes of both are nearly the same, and
have the correction of seven points. The mean rate of the eastern is 60

miles, or 7-5 corrected; and that of the seventy ships to the westward 59

miles or 7-4 miles corrected. The difference of 0'1 mile which the western
one shows, arises perhaps from some of their boards made to double Cape St.

Roque and Cape St. Augustine. It is properly in the second section, opposite
the most salient part of the coast of Brasil, that the rate of the western ships

is less than that of the eastern.

(38.) To the northward of the Equator we have only two average northerly
routes as far as the parallel of 5° N. The westernmost is deduced from thirty-
nine ships (American); the average rate in this solitary section is 6-0 miles,
or 7-5 corrected. The eastern one comprises eighty-five Dutch tracks, giving
8 mean of 50 miles, or 6°2 miles corrected. In the second, in consequence
of the uncertainty of the lay, the resulting mean is rejected.

The mean corrected hourly rate of the whole western region, reckoning the
American tracks to the northward, is 7-3 miles.

(39.) February and Masrch.—The divisions are the same as for the former
epoch. The three regions determined are in the same relative positions, ex-
cepting that they are a little moved to the southward.

The western and central regions both reach the Equator, and the eastern
one as far as the parallel of 5° N. on the meridian of 12° W. The southern
limits are 5° further South than those of August and September.

The hourly rates are found from similar tracks and from ships of the same
nations, and consequently the figures undergo the same modifications; that is
to say, the same co-efficients are applied in similar sections, and hence results
are obtained perfectly fit for comparison between the same epochs.

The strength of the wind in the eastern region is represented by the mean
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hourly rate of thirty-nine Portuguese ships. The strength of the wind in the
gulf is considerably lessened, whilst that about the coast to the South of the
Equator is, on the contrary, augmented.

The mean strength of it in the whole eastern region corresponds to the
average rate, corrected, of 4-9 miles.

(40.) In the central region we have the same Dutch and American tracks.
The average rate of 110 Dutch ships from 30° 8. to the Equator is 5-4 miles,
or 68 corrected. The difference between the rates of these two sets in these
two months is 0-7 mile, 0:1 mile more than that of August and September.

In the western region there are the same number of Dutch and American
tracks.

The easternmost, composed of fifty-six Dutch ships and fifteen American,
gives the average rate of 5'7 miles, or 71 scarcely, corrected, from the
Equator to 20° 8.

The tracks further West of fifty-one American and twenty Dutch ships give
the average rate of 58 or 7°2 miles corrected. It may also be observed, that
the western rates are inferior to the eastern only off Capes St. Roque and
8¢t. Augustine. This anomaly may be accounted for in the same manner as for
the former epoch

(41.) The strength of the wind for the whole western region is represented
by the corrected average of 7-0 miles, taking into account the value of 6-0
miles rate of the first section of the American tracks to the northward.

(42.) The difference in the strength of the wind in the whole region of the
S8.W. monsoon in the S.E. trades for the two epochs, is scarcely 0-1 mile in
the average corrected rates.

By not taking the 8.W. monsoon into the calculation, we can compare the
strength of the S.E. trade, properly so called, for the two epochs in considera-
tion. In the months of August and September, the average rate of the S.E.
trade proper is equal to 7°1 miles, corrected ; while in the months of February
and March it is 69 miles, less by 0-2 mile.

- The slight difference in the strength of the S.E. trade, although the
region in which it prevails is subject to great changes from one epoch to the
other, appears to be well marked.

Whatever may be the amount of confidence in the co-efficients employed in
this investigation, as they enter into the identical tracks of the ships of the
same nation, it is certain that the relative value of the corrected rates obtained
cannot be materially altered, and consequently the same may be said of the
relative force of the wind.

The N.E. trade undergoes in the two epochs considerable change of strength.
The difference between the strength of it at the two epochs amounts to 0-7
mile in the wind corresponding to 5:7 corrected rate.

With respect to the two trades, the greatest difference between their inten-
sities is observed at the epochs of August and September—that is, when the
8.E. trade appears to attain its greatest strength, and the N.E. has its least.

Again, as to the 8.E. trade proper, this difference amounts in August and
September to 1-4 miles; that is to say, the strength of the 8.E. trade surpasses

that of the N.E. by an amount capable of adding 1-4 miles to the corrected
rate of 57 miles.
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If, at this same epoch, we compare the N.E. trade with the S.E. trade along
with the 8.W. monsoon, the difference is only 0-7 mile.

During the months of February and March there is an excess in the N.E.
trade over its antagonist, the S.E. with its S.W. monsoon of the gulf; but
there results, on the contrary, an excess of 0-5 mile in the rate of the N.E.
trade when comparing it only with the S.E. proper.

(43.) The charts show the mean direction of the winds and their deviations,
according to the Dutch, of the Meteorological Institute of Utrecht, Maury's
wind charts, Admiral Chabanne’s and the tracks of the Portuguese ships in
the Gulf of Guinea, and they show those regions where the wind, on an
average, blows harder, or with an intensity beyond a certain number of miles
sn hour, corrected.

The limits of these different districts are found by constructing the curves
of progress for each set of routes; on these are shown sections of rates deter-
mined (6-5, 7°0, 75 miles). These sections transferred to their places give
the parabolic and other figures shown in the charts.

The portion of the N.E. trade where the wind is over 6'5 miles, corrected,
assumes a figure, formed in the months of August and September, showing the
greatest intensity is between the meridians of 20° and 25° W.

(44.) The central lines bear figures indicating the zones where the wind
blows the strongest in the whole extent of the regions under consideration.
The lines inclining to the Equator include several degrees, and even change
their direction from one epoch to the other. The extent of these lines is
greater in the N.E. than the 8.E. trade.

Comparative Table of the Strength of the S.E. Trade und S.W. Monsoon in
the Months of August and September, and February and March.

' August | February
.nd'ber and
REGIONS, Erc. Soptember.| March.
Corrected Rates.
8.W. Monsoon, North of the Equator .......... 64
Rastern and
8.W. Monsocn of Gulf of Guinea..... [ 6-0 +7
Northern -
. 8.W. Monsoon of Coasts of Angols, Congo, &o. 45 48
Entire region of BAD ...ceeverecrcncecsccsces 63 49
Central and Dutch Bhips’ tracks ....eoeecoeecssosssescess. 71 68
Southern American 8hips’ trocks ...ccieecienencincns 77 76
Begions. [ prtire Central Rogion «eevees ceeeereennen ... 74 71
Fastern side ....ccoo00v0eee e reerssanaiaes 7-3 71
Western
Begion Westorn side ....oocouvveveneencineceniennnn. 76 7-0
" | Eatire Western Rogion ..o veueveernnnenn | 75 70
General Averages ......... Get etetaessresesensesnnenines 6-4 63

[N
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(45.) Estent.—The limits of the S.E. trade wind are very difficult to define
verbally. The illustrative diagrams will be far more efficient in giving an
idea of its varying extent and borders. On the North it is separated from the
N.E. trade wind by the belt of equatorial calms or doldrums and side mon-
soons, which are more fully described in our North Atlantic Memoir; but a
few words will be given hereafter on this part in connexion with the changing
winds on the African coast.

(46.) Further to the westward, the northern limit of the S.E. trade is found
further to the northward than is marked in the foregoing, the line of separa-
tion running across the ocean in a diagonal direction, generally from W. by N.
to E. by S.; but it would also appear that the calms do not pass South of the
Equator, but this is scarcely the case, for at times the S.E. trade fails in
lat. 6° 8. off the Brasilian coast in the months of February, March, and
April, when the full effect of the vertical sun is limited to the southern
hemisphere. During the rest of the year it is seldom or never lost South of
the Equator. :

(47.) The southern limits are also very indefinite, and much more so on the
western than on the eastern side of the ocean. ¢ The calms of Capricorn,” ds
they have been termed, are also very vague in their extent and limits, but
they are much narrower on the East than on the western side. Here again
the diagrams will be more expressive than a verbal description. But it may
"be observed, that while the belt of calms or varying winds is, or may be, only
‘4 or 5 degrees of latitude in breadth on the eastern meridians, it is seldom
less than two or three times that breadth on the American side. The lines
given on the chart are chiefly derived from Capt. Maury’s observations, but
these are so far imperfect that it is very difficult to define a mean where the
data is so vague. The wavy boundaries thus shown are rather the effects of
this uncertainty of where the trade wind absolutely fails and the calms or
variations sets in.

TABLE, showing the Equinoctial Limits of the N.E. and S.E. Trade Winds,
between the Meridians of 18 and 26 degrees West.

N.E. TRADE WIND. 8.E. TRADE WIND, | Intsava
BETWEEN.
General Probable General Probable Mean

CEASES. Extremes, Mean. Extremes. Mean. Breadth.

In January at ....| 8¢ to 10° N, 6° N. 0} to 4° N, 23 N. egrees.
February...... 2 to 10 — ¢ — 0k to 3 — ] = g ¢ .
March ....../2 to 8 —| 43 — |ofto2g—| 1} — !3
April ...l 23t 9 —| 5 — o wzi-— ¥ — 3 7
May.....oooe/ 4 010 — | 6 — |0 o4 —| 3] — ¢ 7
June.ceeee.en [ Bhto 13 — | 8F — |0 to5 —| 3 — j&p
July ..o 00 8ftold —| 11’ — |1 to6 —| 84 — {7
August ...... 11016 —| 18 — |1 tof — 31 K e
Beptember ....[0 to 14 — | 11} — |1 to6 —| 3 — lgt »
October ...... ftold —1 10 — |1 tob —| 3 — |70 7
November ....[6 o1l —| 8 — |1 to5 —| 3 — | "
Docember ....[3 to 7 —| 6} — |1 to4f— | 33 — 2i .
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(48.) The foregoing table, derived from Captain Horsburgh, has been
usually given to define the extent of the calms between the trade winds, but
it must be remembered that this is only applicable to the limited area over
which ships sailed across the Equator in former years. Now that a much
wider range in longitude is taken, and a much more westerly route is frequently
taken in sailing southward, it becomes necessary to extend the information
which was sufficient in former years. For this see the charts.

(49.) In a previous part (6) to (8), pp. 33—34, it is said that the trade winds
meeting near the Equator become either neutralized, rise up and cross each
other, or that they rise on their own side, and revert towards the pole of
their own denomination ; and that this upper aerial current, reaching the
tropic of Capricorn, descends and forms the source of the anti-trade winds to
the South of it.

(50.) Captain Henry Toynbee, to whom meteorology is much indebted, has
peid much attention to this subject in some recent voyages, and in a commu-
nication to the Royal Society (June, 1865), he gave the result of his barome-
tric observations, which are here quoted from. The original is illustrated by
some interesting diagrams, which are not repeated here.

(51.) Having lately made five voyages to India, leaving England on the
1st of July, and returning early in April, I have observed the recurrence of
certain facts relating to the weight and circulation of the air in the same part
of the world at the same seasons of the year, from personal registration of the
barometer, wet and dry bulb thermometers, direction and force of the wind,
&c., five times daily.

These five voyages have carried us through the Atlantic Oceans from
50°N. to 40°8S. lat. in the months of July and August ; again returning home,
we have passed from 34° 8. lat. to 50° N. lat. during the months of February
and March each year.

(52.) We are told that the Great Sahara Desert being heated by the sun of
the northern summer causes an upward current of air, which draws in the air
from the sea to restore equilibrium, just as the heated lands in India during
the same season cause a 8.W. monsoon in the Bay of Bengal, where a N.E.
trade would otherwise prevail. Our barometer diagrams show this by
being lower near Africa, and gradually rising as the distance from the
demand is decreased. Again, in about 13° N. lat., where the 8.W. monsoon
commences, it is always much more from the West than it is further south-
ward, where the wind draws to the South, and very generally turns into the
8.E. trades without any intervening calm. In fact, this heated part of Africa
seems at this season to have the power of bringing the N.E. trades to an end
in about 17° N. lat. between the islands and the main, instead of 18° N. lat.
outside, and of causing an indraught from the westward; it also gradually
turns the S.E. trade which blows near Africa into a 8.W. wind, which we
may suppose finds its way into the upper stratum of air over this heated land.
Part of this 8.W. monsoon seems to be formed of the damp cloudy air which
exists in the doldrums, whilst the rest is evidently formed of clcarer air—
another evidence that it is part of the S.E. trades.

(53.) Having thus considered the curves of the outward passage from

England with respect to their difference wken further Fast or further West,
S. A 0. H
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we will view them in a North and South direction. It will be noticed that
the lowest barometer occurs in the belt of doldrums, between the trades ; and
by comparing the outward with the homeward route it will be seen, as is well
known, that this belt is further North in July than in March. It is interesting,
however, to see that the lowest barometer travels North or South with the
belt of doldrums, showing that its cause must be sought for there, and not in
centrifugal force, which might be supposed to fix it at the Equator.

(54.) The sailor is naturally led to ask how it is that the barometer is lower
here, a zone towards which two trade winds are pouring in an immense body
of air along the earth’s surface, and in nearly opposite directions; for ncar the
Equator the trades draw more North and South. We suppose there can be
but one answer, viz., that here the air rises, and forms those two upper
currents which rush towards the Poles, above and counter to the trade winds.
Maury tells us that the so-called African dust is really South American, and
that much more falls in the northern than in the southern hemisphere, from
which he argues that the air which formed the S.E. trades, huving traversed
more sea and picked up more moisture, rises in these doldrums, and travels to
the N.E. above the N.E. trades; and vice versa, that the N.E. trades travel
to the S.E. above the S.E. trades. He does not say how they pass each
other, neither can we, but we have strong evidence of a current of air
travelling above and in opposite direction to the trade winds, because we
generally see the high clouds travelling in that direction. 'We have, however,
as it were, even seen the air ascending; for on the 15th of March, 1865, in
4° 18’ N. lat., and 20° 38’ W. long., when we had light fleecy clouds passing
over us from the N.E., and we lay becalmed and roasting, longing for the
trades, my chief officer came and reported to me, with a hopeful countenance,
that he had seen these light fleecy clouds travelling from the N.E. None but
those who have experienced these calms can imagine how anxiously wind is
looked for : to the N.E. of us there was an arch of clouds in the sky extend-
ing from the S.E. to the N.W. points of the horizou, with a calm and low
barometer on the South side of it where we were, and (as we found afterwards)
the N.E. trade and a higher barometer on its North side; therefore the arch
of clouds was probably formed by the condensation of moisture as the air
rose, while we lay becalmed at the foot of the inclined plane of still air, up
which the N.E. trade was just commencing its ascent.

(55.) Travelling South across the Equator, it will be noticed how uniformly
the barometer rises until we arrive at the southern limit of the S.E. trades ;
but on referring to the homeward curves in February, it will be noticed how
much lower the barometer ranged then than in August. The homoward
route through the Atlantic differing much from the outward, does this
difference of barometer arise from difference of seasons or difference of longi-
tude? By comparing the routes near the Equator, where they come very
close to each other, and where difference of height in the quicksilver is as
great as any other part, I am led to think that it depends upon the different
seasons.

(56.) Whilst speaking of the homeward route, it is interesting to remark,
how on leaving the Cape of Good Hope we invariably had a valley, as it were,
in the atmosphere, which quickly rose as we sailed to the N.-W., even though
we may have started in a south-caster, which is the high-barometer wind in
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these latitudes. I had noticed that after rounding Cape Agulhas with a south-
easter and high barometer, the column fell suddenly after rounding the Cape
of Good Hope, though the S.E. wind continued ; and I suppose that the fall
is caused by the air ascending as it comes in contact with the high land: the
curves seem to support this opinion.

{57.) At both seasons of the year there is a heading up of the air at the
polar end of each trade, in the place where Maury tells us that two upper cur-
rents come to the surface of the earth (6); the one we have already alluded
to, which comes from the Equator towards the Pole, moving above the trades,
clouds proving its existence ; the other, Maury tells us, rises at the Pole, and
travels as an upper current, above the strong westerly winds which prevail in
high latitudes, towards the Equator ; it can hardly be expected to have many
clouds, he says, as its moisture must have becn condensed by cold before
rising at the Pole, so that it becomes cold and dry.

We may ask what evidence the sailor can give for theory as deduced from
observation.

(58.) First, then, from these heaps of air he finds two surface winds
blowing in opposite directions; tke one moving towards the Equator is cool,
dry, and heavy, the other moving towards the Pole is warm, damp, and light.
He may well say, if two surface winds blow in opposite directions from this
heap of air, there must be air brought to it by an upper current or currents
to keep up the heaping; but he may naturally ask, how do I know that an
upper current comes from the Pole? First, because the prevailing surface
winds in high latitudes blow towards the Pole, which air must return; and,
secondly, because the trade winds are composed of cool dry air, which could
not have come from the Equator. Here there is pretty good evidence that
two upper currents come to the surface of the earth in these zones where the
air is heaped up, and again, that in dipping to the surface by some unknown
means they cross each other, as Maury conjectured.

(59.) Perhaps a few words may be desirable as to the manner in which the
westerly winds which blow in high latitudes appear to draw the air from the
heaps above mentioned. Here we will refer to our experience in 40° S. lat.,
where the normal circulation of the air is less interfered with by the land.

This parallel of latitude is subject to a series of gales which commence at
North and end at N.E. or W. As the North wind sets in, the barometer
falls, the air becomes warm, damp, and cloudy; the wind gradually draws
round to the N.W,, after a time rain accompanies the wind, the barometer
continues to fall, often fast, until in a heavy shower of rain the wind shifts to
the West, when the barometer immediately rises, generally followed by a
strong breeze from the westward, which decreases as the quicksilver rises,
very often settling down into a calm. After a few hours the North wind sets
in again, with a falling barometer, and a repetition of the whole series takes
place.

(60.) One is naturally led to ask why the trade wind draws air from this
heap in a regular continuous stream, when these gales are fitful. May it not
be because in the direction in which the trade wind moves the meridians
diverge and give plenty of room for the flow, whereas the westerly winds have
converging meridians which seem to check the progress of the air. These
fitful gales bave always led me to think that the air was checked in its course.

,‘
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If further South, say in 50° S. lat., the wind continues steady from the West
(as Maury leads us to suppose is the case), then this zone of 40° seems to act
as & reservoir for the westerly winds, being constantly refilled and steadily drawn
off, only the stream into the reservoir is freer than that which runs out.

(61.) Now, if we consider that these gales are composed of the warm damp
air which comes to this heap from the Equator above the S.E. trades, descending
to the surface of the earth and travelling towards the Pole, their westing is
accounted for by the change in the diameter of the circular route which the
air has to describe in accompanying the earth in its revolution. These gales
changing from N. to N.W. and W. have been treated as the N.E. quarters of
southern hemisphere cyclones ; and we read in the * Nautical Magazine ” of
a ship having hove to, to allow one of them to pass; but if, as we suppose,
they form part of the normal circulation of the air, it seems useless to heave
to, to avoid them. The source of these gnles being to the North of them is a
sufficient reason why the wind does not change to South of West. The Polar
wind gales which are experienced in these high latitudes, seem to derive
their air from that upper current returning from the Pole, part of which
sometimes makes its way downward to the surface in high latitudes, especially
in spring.

(62.) The gales of the southern hemisphere, just remarked upon, have their
exact counterpart in the high latitudes of the northern hemisphere, though I
have not noticed them to be so constant, perhaps on account of there being
much more land in the northern hemisphere. Still all seamen know how,
after getting North of the N.E. trades, we look for the wind to come from
8.,8.W., and W., with warm air and rain.

(68.) These curves, and the arguments deduced from them, seem to favour
Maury’s theory of the circulation of the air; where he supposes two rising
currents we have a low barometer, and where he supposes two descending
currents we find a high barometer; but they are also suggestive, and a series
made with standard instruments for each month in the year might lead to
most useful discoveries as to the normal circulation, and its disturbance by the
effect of land. How strikingly these curves prove the uniform state of the
atmosphere in those parts of the Atlantic between the trades, at the same
seasons of the year! especially in contrast with their sudden distortions on
the Polar side of the trades, where their irregularities resemble the waves of
the sea in the same latitudes, which may in fact be called the resultants of
these distortions.

(64.) Direction.—The principal source from which we can derive a correct
knowledge of the direction and frequency of the winds of the South Atlantic,
is the great mass of material accumulated and arranged in the Pilot Charts of
Captain Maury. But these will not suffice for more than a general con-
clusion, as they are not sufficiently definite to give an exact knowledge. But
this is of minor importance to the sailor ; they will explain almost all that he
requires to know. From the fact that in them the direction of the wind is
only noticed for 16 points of the compass, omitting the * by” points, undue
importance is given to these principal quarters from which the wind blows.
It is therefore futile to attempt to draw more exact conclusions. The force
also, of the wind, an important element, is wanting in these observations, and
can only be arrived at by the proportion of calms encountered.
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(65.) In mid-ocean, or between the meridians of Greenwich, 0°, and 30°
(or 35°) W., and between the Equator and 80° 8., the portion of the ocean
moet free from land influences, it will be seen that the S.E. trade wind blows
with great regularity, as before noticed. But there is this feature which is
much exaggerated on either side of the meridians named—that on the eastern
or African side, the wind blows much more from the southward, and on
the Brasilian side much more from the eastward than the normal direction of
the trade wind, and at its outer limits this S.E. trade wind is so drawn from
its course that it blows at a right angle to its ordinary direction, becoming a
8.8.W. and S.W. wind against the African coast, and a N.E. wind on that of
Brasil. In mid-ocean also there are much fewer calms and light airs than
where the wind is so much interfered with by the heated continents on either
side.

(66.) A steady trade may therefore be reckoned on with much certainty.
in crossing its area, and it is only when the land on either side is approached,
as it must be in crossing the Equator, that the difficulties of contending with
varying and adverse breezes have to be met. In the ensuing paragraphs some
notices of these peculiarities are given.

2. Winds on the Coast of Brasil.

(67.) On the eastern coast of Brasil, between the months of September and
March, the winds generally prevail from N. by E. to N.E. by E.; between
March and September the prevailing winds are from E. by N. to E.S8.E.

The former of these are generally termed the NorTHERLY MoxsooN, and
the latter the southerly one; although there appears, in fact, to be no direct
and opposite change in them on or about the equinoxes, as is generally the
case with the winds so called. These winds are simply a continuation of the
8.E. trade, which changes its direction as above described, and is influenced by
the land on its approach thereto. _

The influence of the land, or rather of its temperature, is more or less
sccording to the action of the sun at the particular seasons of the year. When
the sun is to the northward, no particular difference is observed in the S.E.
trade, but it may be carried within sight of the coast, with scarcely any
deviation ; nevertheless, about both equinoxes, but more especially when the
sun is advancing to the northward, calms and very light winds, with
apparently no settled quarter, will prevail near the coust; and this may be
said to be more particularly the case on that part of it between the Abrolhos
and Cape Frio. As the sun advances to the southward, the trade wind will
gradually come round to the north-eastward, and will have its retrograde move-
ment with the return of the sun to the equinox. At this latter season ships,
on approaching the coast, will begin to observe this northerly inclination of
the S.E. trade within 4° or 5° of it, and which they will find gradually to in-
crease as they incline to the westward. ,

Within a few miles of the coast, and in the different roadsteads and harbours,
the wind generally blows directly upon it; and in the deep harbours, and
upon the shore, this is generally superseded by a land brecze, which some-
times lasts the greater part of the night. About Kio de Janeiro this land
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breeze sometimes extends as far to seaward as Round Island, while at Pernam-
buco it rarely reaches the roadstead.

(68.) The preceding remarks are those of Captain Hewett. Pimentel, and,
after him, M. D’Aprés, has said that the winds of the northerly monsoon,
between September and March, are from N.E. and E.N.E,, or less northerly
than as above ; and that those of the southerly monsoon are from E.S8.E. to
S.8.E., or more southerly.. It may, therefore, be admitted that they do
sometimes prevail more from the South, and that those near the North but
seldom occur.

(69.) Captain Hewett has observed, that the winds off Cape Frio are seldom
found to the southward of East; and in the northern monsoon they m®
generally to the northward of N.E. Heavy and violent squalls are occa-
sionally met with in rounding the cape, to obviate the cffects of which every
precaution is required.

The same officer adds, that at Rio de Janeiro the sea breeze varies in its
commencement from ten to one o’clock in the forenoon, and ceases in the
evening between the hours of seven and eleven. At the full and change of
the moon violent squalls from the N.W., named by the Portuguese * 'l'erre
Altos,” immediately superseded the sea breeze, lasting from four to six hours.

(70.) The Baron Roussin has observed that the general classification of the
winds into two monsoons, according to Pimentel, &c., requires considerable
modification ; for, in his expericnce on the different parts of the coast, he
found the winds very variable in the two scasons. For example, in five months
of a southern monsoon they had not forty days with the wind E.S.E. or §.8.E.,
though, on another coast, easterly winds may more certainly be expected. The
navigators of these coasts reckon much more on easterly winds than any
others in the months of October, November, and December, which may be
considered as intervening months between the monsoons.

In the midst of these varieties we find again certain particular winds; the
one accidental, the others periodical, and which seem to be of a local and
limited nature. Of this class are the S.W. squalls, which come on during the
rainy season, at the times of new and full moon; the Brasilians call them
Rebojos, and they prevail for three or four days; moderate when accompanied
by rain, but with greater strength when the sky is unsettled.

The other accidental winds are of the nature of squalls, and are found prin-
cipally in the environs of the Abrolhos, hence they are called * Abrolhos
Squalls.” They are most frequent in the months of May, June, July, and
August, when the season is very wet, and the general wind from E.S.E. They
proceed, it is said, from small white and round clouds, and with a force that
is irresistible.

(71.) The land breezes on the coast of Brasil are nearly regular, and are
felt at night during the greater part of the year. They are found on all

of the coast between Marunham, in the North, and St. Catherine’s, in

the South, but vary in force and regularity according to the season and place.

On approaching the Equator, the more discernible they become. At Rio

Janeiro they occur daily, and seldom rise before 9" p.m.,and do not finish till

the morning of the following day. Such, too, is the case at Espirito Santo,
Porto Seguro, Bahia, Pernambuco, and other places similarly situated.

During the northern monsoon the land breezes are more regular than in the




WINDS ON THE COAST OF BRASIL. 55

southern monsoon ; they are also stronger, becanse then the volume of wind
comes more direct and beating constantly against the coast, the re-action
causes a freshness in the weather on shore, which produces a more regular and
stronger effect.

In the southern monsoon the winds are more variable to the S. and S.W.;
the land breezes are mixed up with them and are not to be distinguished.

The sea breeze is mostly stronger and broader than the land breeze. This
is the effect of vapour raised from the earth and accumulated in great quantity
during the day; condensed afterward by the coolness of night, it falls and
causes the air to expand with greater force.

(72.) Vessels cannot always be certain of finding the land breezes at a
certain time in meking for the ports of Brasil. Baut, in general, on advancing
southward, following the coast, the winds in the rainy season will be found
between South and West, and between the Alagoa dos Patos and Cape Frio
it sometimes blows violently from between S.E. and S.W ., and from the N.'W.,
at times, there are hurricanes, similar to the Pamperos of the River Plate,
which are dreadful. Of these, the prognostics are the same as of a European
gale. If the sun sets environed with thick clouds, if the land appears very
distinct, and seems to rise up, approaching the observer, you may expect the
winds to blow from South to S.W. till it brightens up. Fortunately these
gales do not long continue ; when furious, they rarely last more than 24 or 30
hours, and their strength and duration diminishes on approaching the
Equator. When the 8.E. or S.W. winds of the southern monsoon are mode-
rate, they come strong from the eastward during the day, and approach the
West during the night.

So soon as the wind approaches the East, the weather always clears up. To
the contrary when it turns toward the West, the mist comes on more and
more thick. The winds are stated to come from the eastward in all their
tropical seas; this is their natural course ; the interruptions or changes which
occur, in advancing to the land, are nothing but the crisis when passing from
one to another. At 20 or 25 miles from the coast the general motions of the
monsoons will be found.

(73.) The seasons of Brasil may be considered as two only—the dry and the
rainy. On all the eastern coast the dry season commences near the end of
September, and continues until February, and during the five months of its
continuance thunder-storms frequently occur, but it seldom rains.

The rest of the year includes the rainy season; though the rains are not so
constant as fully to justify the name. On the eastern coast the only months
which may be thus considered are May, June, July, August, and some-
times a part of September. On the North coast the periods vary, for the
heavy rains there commonly begin in December; although as on the eastern
coast, they include May, June, July, and August.

(74.) Para.—Situate immediately beneath the Equator, the climate of Para
is hot and sultry; the thermometer averaging thoughout the day from
84° to 89° in the shade; and at night oeccasionally falling as low as 75° with
very heavy and copious dews, especially upon the river, wetting the boats as
if a shower of rain had occurred. The river water is warm, generally 84°;
as the air cools in the evening, it chills the surface of the water, and, in
doing eo0, it emits steam or aqueous vapour into the cool atmosphere. Thus
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the fog, or mist, arises from the warm water of the river, and is not a deposit
of dew from the atmosphere upon a surface cooled by radiation. Precisely
similar to what occurs in the colder regions of the North, when water is
rapidly losing its temperature, previous to freezing, it smokes with steam,
and emits a vast volume of vapour, not a drop being deposited on the land ;
and it is to this that we must refer the mists and fogs, rising from the warm
valleys, often before sunset, and not ascribe them to the deposit of dew from
the atmosphere.

There is no difference of temperature throughout the year ; the mean is 84°.
As already shown, there are two seasons, the wet and dry. The wet or rainy
season commencing in the latter end of December, and continuing until July,
raining more or less every day for many hours, without intermission. The
air is sultry and oppressive, with light variable winds, the most awful thunder
and lightning, violent squalls of wind, occasionally from different points of the
compass, and tremendous heavy rain. Ships are often detained several months,
not being able to take in their cargo.

It generally begins to rain at about eleven o’clock in the forenoon, and con-
tinues until nine or ten at night. The early part of the morning from mid-
night is mostly fine. The thunder-storms take place most frequently in the
afternoon, about 2" or 3" p.m. The same circumstance occurs at Rio Janeiro.
The period of the hour of the storms is not confined to this place, but occurs at
many others. The country is flooded in many parts during the rainy season.

The dry season at Para is from July to December. During this period
rain is a frequent occurrence, and thunder-storms likewise in the afternoon.
This is the windy season, it blowing fresh from the N.E. during the day, with
a light breeze only in the evening. Lightning is frequent in the horizon
every night.

Although, from the appearances of the banks of the Rio Para, its muddy
beaches and masscs of filth, it might be supposed to be the “ centre of yellow
fever,” yet those who slecp on the river are generally healthy, and enjoy a
fortunate exemption. Intermittent fevers or agues, however, attack new
comers, and higher up the river they are more common. Those employed
in the gathering of sarsaparilla are very frequently attacked with fever, and
many natives die of it. Dysentery, tetanus, &c., are common. The small-
pox, in 1825, is said to have destroyed 5,000 people, and to have proved the
most destructive scourge they ever experienced. Hydrophobia is almost
unknown.*

(75.) MaraNHAM.—The wet season commences at Maranham in the latter
end of December, or the early part of January, and continues until June or
July ; during the whole of these months an immense quantity of rain falls, the
most awful thunder-storms occur, in which lightning is remarkably vivid. The
weather is oppressively hot, and the wind light and variable, veering all round
the compass in twenty-four hours. The dry season continues from July to
Dccember, in which period there is, generally, a fine fresh breeze from the
N.E.or EN.E. The nights are attended with lightning, but no thunder, and

_a few showers of rain sometimes occur.

® Mr. Webster's Narrutive of the Voyage of the Chanticloer, Appendix, pp. 339—343,
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The climate of Maranham is naturally hot, and, as at Para, there is little
variation of temperature throughout the year, the average being 82°. The
general range of the thermometer is from 76° at night to 86° in the day, even
in the most shady situations. The barometer ranges from 29.92 to 30.1, the
average being 30 inches, and the horary oscillation about the tenth part of an
inch ; it falls from 9 a.m. to 3 p.m., and does not appear to be affected by the
fall of rain.

The climate here is generally regarded as healthy, the most sickly time being
during the transition from the wet to the dry scason, or about July. The wet
season is not considered unhealthy.

In the province of Seara, or Ciara, to the East of Maranham, the droughts
are occasionally severe. A few years ago some thousands of persons perished
from the want of water. Many fled to Rio Janeiro and to Maranham, and the
crops were nearly all destroyed.*

The climate of Fernando Noronka, though abounding in vegetation and
moisture, i8 very healthy. The dry season commences in July, and continues
throughout August, September, October, November, and December. The wet
season is from January to June, inclusive. In the first three months of the
rainy season thunder and lightning are common; and heavy surfs prevail,
especially about Rat Island, at the same period when similar surfs prevail at
Ascension and St. Helena, as shown hereafter, with the wind light and
variable from the N.'W. In the dry season there is, at times, a very scanty
supply of water here, but in the wes season a little deluge.t

(76.) Bamia.—Captain Mouchez, who spent a considerable time on this
coast, has given the following on the winds, &c., here.

On the coast outside Bahia the trade winds generally vary four or five
points in the opposite monsoons. They blow from the East during the months
of February, March, and October ; from 8.E. by E. in April, May, June, July,
August, and September ; and from E.N.E. during November and December.
This is shown in the illustrative chart.

(77.) In the roadstead of Bahia the wind comes between N.E. and S.E. for
the greatest part of the year. During the 8.W. monsoon, in June and July,
there are frequent calms, storms from the N.W., and squalls from the S.W.
This bad weather seldom lasts long, and the wind seldom gets eo strong as to
cause disaster ; they are rather squalls of a few hours’ duration, after which
comes a calm, with the wind from the East. But at the times of the new
and full moon during this season, the southerly winds, which blow sometimes
for two or three days consecutively, send in a very heavy sea into the outer
road, particularly during the ebb tide. These are very troublesome to ship-
ping, and make the communication with the shore difficult. Squalls from
N.W. bring bad weather, with thunder and lightning.

(78.) Storms are exceedingly rare at Bahin, but occur sometimes. That
best remembered occurred on St. Joseph’s day, March 19, 1817, which was a
true hurricane, and caused great disaster to the lower town. These meteors
are very rare‘to the South of the Equator.

® Voynge of the Chanticlesr, Vol. I1., p. 60.
t+ Idem, Vol. 11, p. 26.
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What is called the winter season commences in March, and lasts till
August. It is the rainy season, and that in which the heat is less, but many
days are as hot as the summer time. There is great irregularity in the seasons.

(79.) In the summer the dews are extremely abundant, and give suffici