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FRONTISPIECE TO VOLUMk II

Title page of Sir Henry Mainwaring's treatise on navigation,
presented to George Abbot, Archbishop of Canterbury 1611-1633
The treatise is one of twelve known manuscript copies. It was
compiled about 1623, but was not published until 1644,

Photocopy by courtesy of His Grace the Archbishop of
Canterbury and the Trustees of Lambeth Palace Library
Bibliotheca Lambethana MS 91

I

|
\

OPPOSITE (Fig 2) *

Frontispiece of the Light of Navigation by W J Bleau, Amsterdam
1612 This shows Dutch galleons flying the ensigns of the Dutch
East India Company, (VO C ) In the centre is the masier of a
navigation school, of which many similar examples sprang up in
17th century Amsterdam,These schools advertised widely, often
criticising rival schools and teachers in their publicity.

On the right two mariners sit beside a magnetic compass and a
running glass while examining a mariners astrolabe Charts and
rutters are strewn on the floor Next right iwo mariners are
'pricking a waggoner' or chart book In front of them is a
terrestial globe,and beside it a celestial globe which another
mariner is measuring while the master explains its use Behimd
them two older men examine a chart ,while two men further left
examine the gradations of a cross staff The two young pupils on

!

|

the far left ignore an astronomers astrolabe The range of ages |

shows how widespread was Dutch enthusiasm for these new skills.

Photograph by Richard Nicolson of Chester
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Fig.3. A woodcut map showing Bumma:and East India from a German
edition of Claudii Ptolemei Cosmographia, Leonard Hols, Ulm 1482,
This map shows how difficult it was to interpret . the medieval
travellers' accounts, and reconciliation with classical learning
before Portuguese sailors reached the area by the direct sea route.
Photograph N.M.M.8560, by courtesy of the Trusieee of the National
Maritime Museum. . ' :
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Title-page—from-the-first-of-a-series-—o f-printed-rutters-by-
Mancel de Figuerido, published in Lisbon by Pedro CraeBbeeck.
This one covers the Allantic and the West Indies, but also

' contains an engraved map of the world"in‘two<h9m;qph§:§§ at the

end.Rutters covering Asian waters followed by 1611, .~

- Photocopy taken from the Celebrated v 0 ¢

Southeby's Sale Catalogue ,7 June 1971.Lot:65s pi32. =~ =
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 Fig.16, Map of the East Indies from Giovanni Battista Ramusio's
. :Navigationi et Viaggi ,1550-1559. Ramusio Justified the.
‘three volumes "seeing and considering that the maps of
- Ptolemy's Geographia describing Africa and India were -
very imperfect in respect of the great knowledge we havé
-, of those regions, thought it proper and pérhaps not a
little useful to bring together theé ‘narrations of the :
. writers of our day who have been in the aforesaid'pérts of .
- the world and-spoken of them in detail, so that ' - . Lol
supplémenting them from the descriptions in'Portuguese
nautical charts, other maps could be made to give the - e
greatest satisfaction to those who take pleasure in such
knowledge." . A R
" Ramusio's. publications ,while inspired by humanist
scholarship, were in large measure-the literary execution’
of research by Andrea Navegero(1483-1529),who had bought
~Spanish books on the Indies in Spain.Ramusio supplemented
this through his correspondence with Oveido and Damido de
Gois.The latter supplied Tommaso Giunti, Ramusio's printer, .
with Portuguese descriptions of .the voyage to India,
- includingAlvares's Verdada Info;macgm;_énd,another which
Ramusio acknowledged in a 1etter‘of}14.February'1539.

In-the event Ramusio's cartographic intentions were foiled
by -the fire which swept his printersVShopwin November 1557,
R . The fire destroyed as he says the  Asian maps intended for -
L second ‘volume, Finally published in 1559 this volume had
- ~a good woodcut of the Nile,and four large scale maps of .
parts of ths world .These substitutes were supplied fyom
engravings by Giacomo Gastaldi and based on Spanish maps.
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Planisphere by Joan Martines, a cartographer of Portuguese N -
extraction but working in Messina in-1572. This planisphere ' T
drawn on vellum and completed in yatércolour and ink, shows -
some similarity to the planispheres of his Venetian contemporary
Battista Agnese. National Maritime Museum MS.33/9925.

N.M.M. Neg. 1116.
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about 1623.Bibliotheca Lambethana MS.91, (See Fig.1,)

Title page of Edward Wright's Certaine Errors of Navigation (2nd
edition). The first edition contained some important original ideas
of Edward Wright's, but in large measure it was simply a good
translation of Roderigo Zamorano's manual Compendio del Arte de - :
Navegar.The translation is based on the second edition of Zamorano's :
work printed in Seville in 1588. :

Note the similarity of the title page to that drawn by Sir Henry )
Mainwaring for his navigation treatise presented to George Abbot,
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: + Declination tables from a navigational nogiook Started in 1596 and
. finished in 1616. It contains tracts on pure mathematics and its .
| navigational application, practical guidence on seamanship, sailing

| instructions for the coast from North Foreland to Tilbury, sketches

| of Tilbury (from which point the East India Company Pilot was

U P
<

| responsible for further passage),and dated logs for courses followed

. by the Foresight. Other passages deal with North American and

+ Laritbean giving distances, compass variation, coastal profiles and .

. latitudes, and some details of Drake’'s last voyage.lt also contains Qw

' details of a variant of the Backstaff called the Doble Radius. I
Thg Decllnatlon tables are headed thus:- | 1

This table sheweth the declination of the sune upon every severa1]|
degree of the Eclipticke throughout all the foure quarters of the
| zodiske by which table you may make tryall of the former table of
| declination if you doubt of any parte thereof as followeth, viz,"
- The reference to an earlier set of tables is to those in Edward Wright's:
- Certaine Errors in Mavigation, 19949, and like those these tables
( assume the greatest obligquity of the sun is 23301, It is likely that
Edward Wright was the writer of part of this notebock. Others identifed
as contributing peart are Richard Wright, scrivener and Secretary to
the East India Company,(his signature AppeATrs on the preliminary
binding stub, Audrie Wright who gave a r001ept mentioning Sir Thomas
Smith,(first Governor of the East India Company , and in whose house
hdward Wright lectured on navigation) and the ship Hector used by the
East India Company.Others mentioned in the notebook are Sir William
Romney, {(second Governor of the East India Company),and Mr. Fox,(who
is probably Luke Fox the navigator.

The notebook also contains items which have commercial significance,
like"a Metson for the Agewe", and a .recipe for curing Tobavco. Taken

1 ) " together with other information on the Wright's, this notebook seems

to form part of those official records of the East India Company
recording commercial and navigational matters about which its Court
was so anxious and for which Richard Wright was 1n1t1a11y responsible.
(see Volume Ip.273-4)

Illustrxtlon taken from Thg_&glghxajgﬂ_L;bxgxx of Boies Penrose,
} Southeby's Sale Catalogue (9 November 1971, Lot 294, p.116-T)
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| Fig. 30.
.4‘\\,‘ .

| Methool o using the Instrument |
- Polardlar
fﬁnﬂkéﬁij.

. The traditional use of a kamal demonstrated.by an Arab
- From Congreve, A Biief Notice of some Contrivances practised by the
- native mariners of the Coromandel Coast in navigating, sailing and

repairing their vessels. Madras Journal of Literature & Science,

- xvi, 1850.

mariner,c.1850.,l

il I
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| Fie. 51, |

of Macrobius used to teach cosmography;

- Somninm %@apmgﬁ s@ ﬁ@ :
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' Arabs using (from left to right),a fixed Quadrant, a standing staff,

a water level or sighting level, (centre), and a portable Quadrant

i (right). A European style Carrack lies in the bay near the town
i which is beiang wrecked by an earthquake; Thes men are probably not

local scientists because of their evident detatchment from the fate of .

the town, while the conjunction of symbols for wind, sun, stars, sea,
and the ship suggest the concerns of a mariner. This woodcut was in
fact engraved by Roigny who moved in such circles in Paris and Rouen.
Photocopy from folio (1) of Somnium Scipionis ex Ciceronis Libro de
Republica Sexto Excerptum, Jocodius Badius, Paris,1524.This edition
now in St Chad's College Library, Durham, is typical of many editions




3 “Wm _— . R .
- o - moxa ._umnnum,\; "W. NG

T

Rl

_ Jmanﬁnfﬁ o "“»-,.v_;

——

ll Fig: 32. !

| Part.of 'a chart of the Arabian .coast from the Sea Atlas drawn by [
Martin LLewllyn of London about 1598. The large scale, ‘colours, :
. and.-script- though not so evident in this copy " are the outstanding |
features of this atlas now in Christ Church College Oxford..
Reproduced from The Times, 9 September 1975, Dele '
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land showing clear resemblance to Eredia's charts. This one is

| from Bantam' in, November 1605 'for the Discovery of the land called

— g

!One- ofl‘}threé fragments of a vast chart by Harmem Jansz and Marten {
.Jansz, now preserved in the National Maritime Museum, Greenwich, |
| thought ‘t6 have been made shortly after the Dufkyen was dispatched '

:Nova Cuinea'. " N-32-cc1/P40 <
'N.M.M. Neg. A6788B. . “































i




[,
|
1

A Micronesian navigational aid, popularly known as a 'stick and
stone chart.The purpose of these palm ribs bound with sennuit
was to represent the pattern of the Pacific swells by which these
islanders traditionally navigated. The bonded stones represent
islands and are a distinguishing feature of the Meddo and
Rebbiblib types. (See page 396)
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1 the Wu Pei Chih showing the Stellar

Fig.47. A Chinese navigation diagram fro 1
from Ceylon to Sumatra. } .
|

altitudes to be maintained on a voyage

The necessary altitudes are given in 'chih' (finger breadths). They
l . are shawn in relation to the ship thus: o
Top- The Pole Star to be 1 chih above the horizon,

8 chih. . :
Left- In the North West the 'Pu ssu' stars (the Orion?) showing 4
chih above the horizon. oo -

Bottom Left- In the South Wes

. above the horizon. ‘
' Below- The Southern Cross showing 145
S twin stars Centaurus and showing
Right- In the North East the three stars g,

11 chih above the horizon.

and the Hua Kai

t the 'Pu ssu! stars showing 4 chih

chih above’the horizon. The
15 chih above the horizon. |
and - in Lyra showing |

ei Chih, produced 1621, were subsequently
See Vol.I 'Chinese Interchange' p.447. .
ranslations in J.V.Mills' edition of
Hakluyt Society Extra Series No.42,

These diagrams in the Wu P
presented to the Emperor.

Photograph from collected t
Overall Survey of the Oceans,
Appendix 6. ) S
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. An “anonymoua manuscript map of China identified only by the captlon
"From Madrid A”1609"., It was probably drawn by an English agent in
Madrid, possibly a diplomat.It may well have been based on the atlas
preaented to Phillip II in 1574 by the Governor of the Philippines. ,
This map bears a striking similarity to the first and second editions |
of Huang ming yu t' chi t'u, dated 1531 and 1536 respectively. There !
is also some similarity with Pig. 48, has been preserved in the ?
Archivo de Indias in Seville. .

British Museum Cotton MS. Aug. I, ii, 45

* Photocopy taken from R.A Skelton Explorers Maps, Spring Booka ’ London,.

1970, p.168.
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lMap_from The 'Isolario'of Alonso de Santa Cruz as amﬁknded by
Garcia de Cespedes for Philip III. Reproduced from Plate 103 of
Blaquez's facsimile edition of the Isolario General de Todas las

| Islas del Mundo. Caracas, 1920.
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l. A representation of Western Europe from a Chineae map of 1615

in Thien Wen Lueh of Yang Ma<No (Emmanuel ‘Diaz).. The work also.
| contained diagrams similar to those popularised in -navi
i to explain the ‘apparent movement of the night eky,




- Illustration of an Equatorial sundial from the collection of" Jeauit y

astronomical instruments in the Huang Ch'ao Li Ch'i Thu: Shih ;
sundial has been categorised by Needham as-of Chinese Type ‘B«
Illustration from J, Needham,K Science and Civiliaation in China,
Volume III, p.312.
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Fig.57. ‘Chart by Lopez de' Velasco, c. 1575 from a M.S.’'Demarcacion y . :
. diuision de las Indias, now inthe John Carter Brown Library i
" ‘Providence, Bhode,Island, In-the East ', it draws the Haya or
"+ . "Demarkation line through the Malay Peninsula, placing.the
~ Molluccas in the Spanish sphere. On' the right may be seen the ‘
" Western equivalent -as laid. down in1494. This map also shows |
.. the coursea accross:the Atlantic'and the Pacific Oceans, 1
.- 'including Mendafa's. route.to:the -Solomom Islands in 1567-68.
. It was ‘very similar to the chart which the San Phelipe

"+ ‘would-have carried in 1596.

!

Fig.56.A Japanese chart‘of the Pacific and Atlantic Oceans. compiled
: about 1596. On the bottom left of this chart, (top left is
mounted here), there is an inscription saying it is a copy of
the San Phelipe's navigation chart. It is not a faithful copy
as claimed, for North and South have been reversed here, and
Japan has been moved to the centre, and the main Japanese !
coastal trade routes have been added. This is therefore likely
_ tobe a copy made from another copy of the San Philipe's chart
in Urato. Further points confimming this are the depiction of
land to the North of Honshu labelled "ESO", and further South
the name "Orankai". These -two labels suggest an early 17th.
Century date, for it was only in 1621 that Fr.Girolamo de
- Angelis wrote the first European report on Yezo (Hokkaido).

See Vol.I .'Japanese Interchange' p.505 and Yoshitomo Okamoto,
The Namban Art of Japan p.139 Plate76, and C.R.Boxer Some
" Second Thoughts on the Tragic History of the Sea, Hakluyt
Society Annual Report for 1978 Fig.4.
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Compass Rose from Richard Eden Arte of Navigation(1561 ‘edition)

[ ]

>

ot

~{

>

=

[+}]

3.

i

/4]

)

| o &

| 290

” . »

(o}

" | »

. | M

A A
L ]
"y
~







Fig.60.A very large portable quadrant as drawn by Koh-un Ikeda. Its
Japanese user is shown observing the Polé Star.The drawing
was published in Nagasaki in 1618 in the Genna Kokaisho, this
photocopy is taken from an edition by Saigusa Hiroto in Nihon
Koten Kagaku Zunsho, Vol 12, p.92.: " - o

e T

o

Fig.61.Koh-un Ikeda's instructions for calibrating an astrolabe. Thiév
is significant in the light of his drawing of an uncalibrated
' astrolabe, (see Fig. 62). His method of ctalibration is unlike.
" both Spanish and Portuguese practice, for though it is marked
out symetrically as joined by the horizontal lines shown,1 is
shown at at O : above the horizontal with graduations running
towards 45 .This also makes sense in the Japanese context C
because the Japanese rarely sailed into higher latitudes as -
only the northernmost points of Hokkaido lie above. 45 ¥., but ;
all the Japanese trading intersts at this time lay south of this. .
Such a division would not make comparable sense in Europe. . \
Koh-un Ikeda's astrolabe was not useless above 45'N.because I
numbers begin at 1 and run to 9 starting again at 45'and running
to 90, : - -
The conventions of calibration are- thus more like Spanish than . l
Portuguese practice. 4. Portuguese astrolabe has been recovered . -
"in Japanese waters from the wreck of the Madre de Dios lost i
in1609. This astrolabe recovered in 1928 shows that though taken
the Japanese did not learn how to use astrolabes from the

to Japan ,

: Photocopy shown here as Fig. 61 is taken from Koh-un Ikeda, Genna
! Kokaisho, edited by Saigusa Hiroto in Nihon Koten Kagaku Zunsho,
| Vol 12, p. 91. T T L

Portuguese who invariably used zenith distances in calibration. l‘ S
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'_An ensemble of Rodrigues five panoramic of the coast of Samademga
- (present day Flores Islamd in the Moluaca' 1's), in front of which
|’ 'he has shown".. Ilha de Nuca Raja, (modern Paloe€, or Raja Island).

'prhe village ,tqp left, lies Just of the CompecO1Da nuca Raja.
- corresponds to present day Mausambi.

- To the right of this illustration there is shown a modern chart of .
‘the same coast. From this it is apparent that Rodrigues was making:hwu
| & rutter,and not producing these coastal profiles to a constant
| scale., He has also devoted considerable attention to th plant and
trees, for these were the 'Spice Islands'. These were the very .
parts of the Suma Oriental rarely ,if ever seenioutside .the Armazeng '
in Lisbop before ' Armando Cortesao prepared an edition for the
Hakluyt Society in 1944-5. This illustration is copied from Plate 10
of that edition of ‘the Suma Oriental of Tomé Pires, an account of the

East from the Red Sea to Japan written in Malacca and India in 1512-
1515, and the Book of Francisco Rodrigues, rutter of a voyage in the .1
Red Sea, nautical Rules, almanack and maps, writien and drawn in the
East before 1515. Translated from a Portuguese MS in the Bibliothegue-

de la Chembres des Deputies , , Paris. Hakluyt Society , 2nd Series
L CXXXIXand XC. Cambridge, 1944.




T

)
e

argrm
S

TR
R T e

([ Enéce cefie poincte Se Boufe s gaudeffer pa Seup fieup ;¢
* i entefeaBeupya Hng Bancqui eft fetrancre§es deuyp poictes -
.-+ 2t au Gebiie Bubiic pa Bng rabe. £¢fitu Beulp affer pou{cr ;

: ... OeBane vange fa poincte ebouft.car fantree p oft pree £t fad

- poincte 8e Bouft cfi Bien fapnne Sefors, - HaisGebans ya
Bne pierre. Donne toy garde Sellc quant feras Sebasla poin .
ctede gaubefter. S SRR
De.gaubefter au fout pa fept.Beues ¢ gifent noxnoibeft ¢ fu

o Defqmer.

o Wi YD o

TR T

fppoeft. - . Pclinue

Rl - "
) e’ R T mee,

-

~- : o1

. ‘ . s ¥ ) ‘ l ]
- QL Za pchaine poincre que Boprrae aual e Bouft ceff fa poin
o -;;cpo; piemue, i tu Beulp entver en plemue Ba tout Sroit fe
Lo ue. . - e T
Sttu Beulpalfer ala chenalplatine qui eft Seuere feft a'Pe
Du poinctawp 8e 6aboxt car SeftreBort cft tropfoubme,
8@1'( %y %u ﬁcuf%n ?iﬂ’er afa Bgﬁcnaiﬁoctemﬁxc donne tyn au cap
- oelifte ocuere left et puie Ba auant foubs fa maifon a
.ﬁegtufqueapcfacﬁc‘nal’ouuertc. ’ 5 ' f'? ucﬁgn#
L2t quant aurae(a denal ouuctte Ba fus pa fe meiffeu ; ¢
‘ quantfe poinctaup qui Semenure Seftreort fera aricre Su tray
i g:;ie;%a;uat{amctpatmt_ctirae pres Su faffer qui Semneure -
i o1t : o , o

TR T

TR UGN T T2

. ke

i

i LaplerreSepfemucefta t.r.oy?ueéﬁ,‘ ferves

Pty

13

North European rutters of the same date as Hodrigues rutier were
much cruder in their execution, as this page taken from Le Grant
Routier by Pierre Garcie, 1521 edition Shows. It describes the
feéatures of the sea bed betwemn Plymouth (top Woodcut) and Fowey,
(bottom woodcut). This is reproduced from D.W.Waters, Rutters of
the Sea, p. 32.

The first English rutter to include woodcuts of the coastline was
Robert Normans Safegard of Saylers, , or great Rutter,Containing
the Courses, Depthes, Sounding(s) Floudes, and Ebbes, With the
markes. for the entrings of sundrie Harboroughs both of England,
Fraunce, Spaine, Ireland , Flaunders and_the_Soundes.of Denmarke, ——
with other necessarie Rates of common NavigationsTranslated out of
Dutch into English by Robert Noxman, Hydrographer. John Windet, and

- William Iudso.. .far Richard .Bp.l'l‘ard.,Lo.ndon, 1584,
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Fig.66.

" helmsmen to mark up W

e e .

V

This traverse-board was found in the Islé of Barra in 1844, but

probably dates from -the sixteenth century. It was used by the
hich.course he had steered . For each half

hour run upon one’course 'a, peg was added!on the appropriate wind
rhumb of this board. Multiple entries in\a.ny circle of holes
indicated a change of course. This- travefse board is now in the

National Maritime Museum. |
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