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FHONTISPIECE TO VOLaML I I 

T i t l e page of S i r Henry Mainwaring's t r e a t i s e on navigation, 
presented to George Abbot, Archbishop of Canterbury I 6 I I - I 6 3 3 
The t r e a t i s e i s one of twelve known manuscript copies. I t was 
compiled about l623a but was not published i m t i l 1644« 

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

OPPOSITE (Pig 2) 

Frontispiece of th» Light of Navigation by W J Bleau, Amsterdam 
1612 This shows Dutch gedleons f l y i n g the ensigns of the Dutch 
East India Company, (V 0 C ) In the centre i s the master of a 
navigation school» of which many s i m i l a r examples sprang up i n 
17th century Amsterdam,These schools advertised widely, often 
c r i t i c i s i n g r i v a l schools and teachers i n t h e i r p u b l i c i t y . 

On the r i g ^ t two mariners s i t beside a magnetic compass and a 
running glass while examining a mariners astrolabe Charts and 
rut t e r s are strewn on the fl o o r Next right two mariners aire 
'pricking a waggoner' or chart book I n front of them i s a 
t e r r e s t l a l ^obe,and beside i t a c e l e s t i a l globe which another 
mariner i s measuring while the master explains i t s use Behind 
them two older men examine a chart ,while two men further l e f t 
examine the gradations of a cross s t a f f The two young pupils on 
the f a r l e f t Ignore an astronomers astrolabe The range of ages 
shows how widespread was Dutch enthusiasm for these new s k i l l s . 

Photograph by Richard Nicolson of Chester 
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F i g . 3. A woodcut map showing Burma and Eaat India freni a Gezman 
edition of Claudii Ptolemei Cosmographia. Leonard Hols, ULm 1482, 
This map shows how d i f f i c u l t i t was to interpret the medieval 
t r a v e l l e r s ' accounts, and reco n c i l i a t i o n with, c l a s s i c a l learning 
befoire Portuguese s a i l o r s reached the area by the dire c t sea route. 
Photograph NJI.M.8360, by courtesy of the Trustees of t^e National 
Naritlme Museum. 

Pig. 3. 
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Pig. 5. 

Representations o f the A f r i c a n coast 

Pig.4 . The woodcut map o f A f r i c a which formed p a r t o f the t i t l e page 
o f ftacanzano de Montalboddo's f i r s t L a t i n e d i t i o n o f Paesi Nouamenti 
Ret r o u v a t i . t r a n s l a t e d by A. Madriganus, and published i n Milan (J.A. 
Scinzenzler) i n I5O8. The book contained d e t a i l s o f e a r l y I b e r i a n 
voyages i n c l u d i n g Columbus' f i r s t three voyages, Vespucci's t h i r d 
voyage, and voyages by Alv i s e da Cadamo8to,de S i n t r a , Pinzon, Cabral, 
Vasco da Gama and others. 

For t h i s e d i t i o n 'Arabicus' was s u b s t i t u t e d for'Persicus' i n 
the Red Sea area, but otherwise t h i s i s i d e n t i c a l w i t h the f i r s t 
p r i n t e d map o f the A f r i c a n coast to be compiled i n the l i g h t o f Vasco 
da Gama'8 voyage. 

Photocopy from The Celebrated L i b r a r y o f Boies Penrose, Southebys 
Sale Catalogue, .9 th Nov. 1971 , l o t172 

F i g . 5 . Chart o f the A t l a n t i c signeil by 'Baatiajn Lopes'(Sebastao Lopes) 
who made i t i n November 1558. Note the great improvement o f the 
alignment o f A f r i c a ' s coaats, but the p e r s i s t e n t misalignment o f North 
America's due to the f a c t t h a t magnetic v a r i a t i o n there had not been 
determined there w i t h the care shown by D. Joab de Castro f o r the 
A f r i c a n coast. 

B r i t i s h Museum Add. MS. 27503 
Photograph from P.M.C. VolIV. p l a t e 39O. 



r 

Pig. 6. 

This a s t r o l a b e dates from 1555» I t s scale i s grsiduated i n 
ze n i t h distances i n d i c a t i n g Portuguese manufacture. 
The f i v e t i n y c i r c l e s on the base were Lopo Homem's marks. 
The X cut on the aldade was probably t o ensure t h a t the 
same arm was always used, thereby a v o i d i n g the e r r o r s o f 
ecc e n t r i c mounting. On the reverse i t bears the crude stamp 
of a Dundee shipmaster "ANDROW SMim 1688". I t now belongs 
t o Dundee Museum. 

Diameter 222mm« 
Thickness l6mm. 
We i ^ t 2900gms, 
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World Atlas by Diogo Homem, c,1558. B.M. Add. M.S. 5415. ^ol ' l^v-IO. ^ ^ ^ ' ^ V 
Diogo Homen, son of Lopo Homem. 



Pig. 8. 

Fig.B. Use of the Astrolabe. I l l u s t r a t i o n taken txom Ptdzo de Medina' 
HefdJilento de Mavegaclon. S e v i l l e 1552. 
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Conservatoire National des Arts et Metiers 

This astrolabe "has degree markings for a l t i t a d e h e i s t s 
indicating i t s Spanish origin. I t bears two marks, probably 
those of the Casa de l a Contrataoi6n of S e v i l l e , and the date 
1563. I t i s now i n P a r i s . 

Diameter 197 mm* 
Thickness 13-15 mm* 
¥Bifi^t 2945 grams. 

fig, 
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Fig. 10. I 

" ' T i t l e Page o f M a r t i n Cortes's navi g a t i o n manual, 1551' 
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Pig. 12, 

Pig.12, Engraved Map of the Guadalquivir Estuary and Cadiz, dated 
1579, This was the work of Jeronimo Chaves, Gosmographer Major of 
the Casa de Contratacion, S e v i l l e , 
Reproduction by Richard Nicolson of Chester, 



Pig. 13. 

Fig.13. Plan o f S e v i l l e ' s c i t y centre showing;(151) the Casa de 
Oontratacion, ( House o f CoBmerce); ( l 5 0)the Alcazar 
s h o w i n g p a r t o f the r o y a l palace;(1 5 2)the Market Place, 

(154) the Custom House; ( I 6 1 ) the C i t y H a l l ; (^56) the 
b u i l d i n g s occupied by the o i l warehouses, the spinners, 
and the Archive de I n d i a s since 1556 , The Cathedral(147) . 
i s shown w i t h Giralda topped by a dome as i t was u n t i l 
1560 when a b e l f r y was added. 



R O T E I 'A O 

i E : N A V E G A C , A O 
DAS I N D I A S OCCIDENTAIS 

I L H AS, A N T I L H A S D O M A R . 
Occano Occidental,com fuas derro-

ca.s,Tondas, fundos, & 
, . . / conheccncas. 

1:^0 r j M E N T E 
\ Jegundo os Tilotos Jntlgos,Moder»»s,por Mis 
i noel de Figneiredo , que [true it (_ofmo-
\ ^̂ •ii/'/jio Mor^for vijndado de fua Ma-
3 . geflade nejlcs %e:ynos,efenho• 
\ rios de Portugal, 

I d I R I G I D O a D O M C A R L O S D E 
S Borga,Gondc do Ficalho,do Conceiho 
1̂ • ^ doEftadodefuaMagcftadc. ' 
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Com /iV<n{.i da SM!l:t In./ai_|;r.io , if ia Cor.{ilhi do PJ;C. P 
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n M S B d A_,_Por_Pcd^ CrasbcccK. 

Pig..-14. 

T-i-tle-page-f rom-the-f-i re t o f - a-ae r i e B-0 f-printed-ruttexB--by 
Manoel de Piguerido, published i n Lisbon by Pedro Cra/sbeeck. 
This one covers the A i l a n t i c and the West Indies, but also 
contains an engraved map of the world i n two hemispjfiieres at the 
ehd.fiutters covering Asian waters followed by 1611. 
Photocopy taken from the Celebrated Library of yoies Penrose 
Southeby's Sale Catalogue ,7. June 1971.Lpt;^5,i p.3?. 
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OnentaJ i Occidental JNTautica' 

PerezFeltpede^uiimmSenorJe Caja 
deQuiimm ,Du^uecieM.eiknadetasTor. 
j res, 'MatyuesJe TomliMonaSlerto, Conde 

[deVkldepenas,0ran Canctllerdelas In 
duu.liftjrero^eneml detaCoronadeAra 
^on, iConfeJodeJlatui, Cc^ttan delas am 
iijosdaj^o dela^iumla de la^eaJper: ^ 

^^Jona iSumitterde Corps, 
Por el LioenaacloAtitonjbtiel/ecm 

Keiafordel kS'upremoiffeal 
Con5«)oc^ JasJfldias: 

CmPnuile^t'o. 
En lAadrtd, Pof luan Qmzalez^. 

T i t l e page of the f i r s t bibliography of travel to be published, 
Antonio de Leon Pinelo'a Epitome<de l a Biblioteca Oriental i 
Occidental, Nautica i Geografioa, f i r s t published i n Madrid by luan 
Gonzalez i n 1629. Note i n pa r t i c u l a r ths aub^aots shotm on the 
i l l u s t r a t e d book spines . 
Heduced reproduction from the Calabratad Library of Boiaa Penrose -
Southeby's Sale Catalogue, 7 June 1971, Lot 158 ,p'97. 

Pig. 15. 



Fig.16. Map o f the E a s t I n d i e s from Giovanni B a t t i s t a Ramusio's 
Navi g a t i o n ! e t Viaggi ,1550-1559. Hamusio j u s t i f i e d the 

' three volumes "se e i n g and c o n s i d e r i n g t h a t the maps of 
. Ptolemy's Geographia d e s c r i b i n g A f r i c a and I n d i a were 

very imperfect i n r e s p e c t of the g r e a t knowledge we have 
o f those regions, thought i t proper and perhaps not a 
l i t t l e u s e f u l to b r i n g together the n a r r a t i o n s of the 

^ w r i t e r s o f our day who have been i n the a f o r e s a i d p a r t s of 
the world and spoken o f them i n d e t a i l , so t h a t • 
supplementing them from the d e s c r i p t i o n s i n Portuguese 
n a u t i c a l c h a r t s , o t h e r maps could be made to give the f, 
g r e a t e s t s a t i s f a c t i o n to those who take p l e a s u r e i n such 
knowledge." 
Ramusio's.publications ,while i n s p i r e d by humanist 
s c h o l a r s h i p , were i n l a r g e measure the l i t e r a r y execution 
o f r e s e a r c h by Andrea iMavegero(l483-1529),who had bought 
Spanish books on the I n d i e s i n Spain.Hamusio supplemented 
t h i s through h i s correspondence with Oveido and Damiao de 
Gois.The l a t t e r s u pplied Tommaso G i u n t i , Hamusio's p r i n t e r ^ 

^ with Portuguese d e s c r i p t i o n s of the voyage to India,, 
- I h c l u d i n g A l v a r e s ' s Verdada Infomacain, arid another which 

Ramusio acknowledged i n a l e t t e r oi^, 14 February 1539. 

I n the event Hamusio's cartog r a p h i c i n t e n t i o n s were f o i l e d 
by the f i r e which swept h i s p r i n t e r s shop i n November •1557» 
The f i r e destroyed as he s a y s the Asian maps intended f o r 
second volime. F i n a l l y published i n 1-559 t h i s volume had 
a good woodcut of the Nile,and four l a r g e s c a l e maps of 
p a r t s of the world ,'l^ese s u b s t i t u t e s .Were supplied fivm 
engravings by Giacqmo G a s t a l d i and based on Spanish maps. 
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F i g . 17. 

.The Ambassadors by Hans Holbein the Younger. Holbein painted Jean 
de L i n t e v i l l e ( l e f t ) and Georges de Selve ( r i g h t ) i n London i n 1536. 
On the table(top l e f t ) there i s a cel e s t i a l globe,in front of i t a 
c y l i n d r i c a l sun d i a l , (next l e f t ) i s a fixed quadrant,and behind that 
a portable quadrant,a book and a polyhedral sundial, and(top r i g h t ) 
a torquetun. Below i s a t a r r e a t i a l globe with the l i g h t f a l l i n g . 
mainly on Europe and Africa.To the r i g h t of t h i s there l i e s a pair oi 
compasses, a l u t e and some music books and rolla.Whilst these men 
and the associated items symbolise the la t e s t s c i e n t i f i c and 
humanist learning, Georges de Selves was also able to pursue a 
successful diplomatic and ecclesiastical career. Such diplomatic 
careers i n the sixteenth century came to involve appreciation of 
such instruments as shown here and the use of others, especially 
charts,in navigation,for i n the next twenty years diplomats were 
to be involved i n matters fozmally connected with navigation or 
i n commercial espionage i n t h i s area. 



F i g . 18. 

Sebastian Cabot . This engraving by S.Bawle was prepared as a copy 
of another p o r t r a i t by Holbein i n 1824. The o r i g i n a l p o r t r a i t waa 
l o s t i n the great f i r e at Pittsburgh i n 1845, though a poor copy 
painted about 1841 aurvivee i n the New York H i s t o r i c a l Society. 
N.M.M. Heg. 1970 



P i g . 19. 

O i l painting a f t e r Hans Bworth of P h i l l i p and Mary painted i n 
1555t auggesting through the riverine vHoAxma v i s i b l e through 
the window the economic background to the diplomatic alliance 
of t h e i r marriage which did much to f a c i l i t a t e the transfer 
of navigational from Spain to England* 
30- x 39- N.M.M .Neg,1441. 
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, Planisphere by Joan Martines, a cartographer of Portuguese 
extraction but working i n Messina i n 1572. This planisphere ' 

j dravm on vellum and completed i n watiercolour and ink, shows 
} some s i m i l a r i t y to the planispheres of his Venetian contemporary I 

B a t t i s t a Agnese. National Maritime Museum MS.33/9925. . ' 
N.M.M. Neg. 1116. 

F i g . 20. 



Mariners using astrolabes both i n the bow and stem , and two 
others each holding a cross-staff p r i o r to use ,perhaps as a 
check on observations with the astrolabes,It was f a r less s t r a i n 
to use these instruments at night f o r t h i s avoided the problems 
of observing a brig^it sun,but i t needed a good c e l e s t i a l knowledge. 
I l l u s t r a t i o n from a book w r i t t e n by the French Cosmographer Hoyal, 
Andre Thevet, L a Cosmographie Univerbelle, P, H u l l i e r , Paris, 1575. 

Pig. 21. 

Photograph by Liverpool City Libraries. 
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Pig. 22. 

Abraham Ortelius from Theatrum Orbis Tcrrarum. 1579 edition. 
T h i s e d i t i o n contained 110 maps o f the world.Published by 
C. P l a n t i n i n Antwerp. 
l^epl•oductio^ by ilichard Nicolson of Chester. 
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Map of the Par East fi-om Ortt^liua'y 'Pheatrum Orbi.s Terraruni ,1584. F i g . 23, 
Plate 119 engraved by Aegidus Coppens Diesth 
H,M,M,Neg. 3980, 
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H V I G H E N 
LIXSCHOTEN. hi5 Diicout;5 of Voyap:cs 

Indies 

Pnnted at Lotidon hj 
J o h n .Wolfe 

vnTitertoy MonotMe Citbe> o, 
a 

Fig. 24. 

T i t l e page (reduced) from Jan Van Llnschoten's his Mscours of 
Voyages into ye Easte &west Indies. Translated into English by 
William P h i l l i p i n 1598. This t i t l e page was engraved specially 
by William Hogers of London , though he has included,like the 
the two Dutch editions which prece^ded i t , European features l i k e 
the crest of the City of London and a carrack, but alongside are 
depicted Asian craft,but note the hybrid Indonesian r i g with 
European s t y l e Sprit s a i l and bow-sprit added. 



Pig, 25. 

Part of the Chart of the East Indies from Linschoten's Heyghascruft 
1595. This chart engraved i n Holland was based on Portuguese charts. 
Just o ff the top of t h i s copy i s a scale i n both Spanish and Germsui 
leagues. I t i s suggested that Linschoten suborned Bartholomeo Lasso 
i n Goa to get the original map farom which Van Langre*» engraved t h i s 
chart. Photocopy from H.A.Skelton, Explorers Maps, Spring Books, 
Hong Kong, I97O, p.145. 
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F i g . 26. 
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F i g . 27. ; 

T i t l e page of Edward Wright's Certaine Errors of Navigation (2nd 
e d i t i o n ) . The f i r s t edition contained some important o r i g i n a l ideas 
of Edward Wright's, but i n large measure i t was simply a good 
translation of Roderigo Zamorano's manual Compendio del Arte de 
Nave^ar.The translation i s based on the second edition of Zamorano's 
w o p r i n t e d i n S e v i l l e i n 158B. 
Note the s i m i l a r i t y of the t i t l e page to that drawn by S i r Henry 
Mainwaring for h i s navigation t r e a t i s e presented to GeOrge Abbot, 
about . l623.Bibliotheca Lambethana MS.9I. (See F i g . 1 . ) 

I-
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Pig. 28. 

I t a l i a n Mariner's Compass a t the National Maritime Museum,(c.82/52-126) 
probably made about 1580. I t shows a 32 p o i n t compass, but i s probably 
o f higher q u a l i t y than usual f o r i t i s mounted i n an i v o r y case,where 
normally manuals describe wooden boxes as standard. 

Edward Wright i n Certaine Errors o f Navigation,(shown opposite) i n 
Chapter 1? describes a wooden box w i t h i n two hoops o f brass "fastened 
w i t h i n a square box...in the midst o f the pup(Poop) o f the ship where 
the b i t t a c l e steindeth".Wright continues to say "And alwaies i n guiding 
the shippe, you must take heed th a t the saidpoint be c o n t i n u a l l y 
ioyned w i t h the winde o f the rose towards which you intend your course! 

Size ;diameter lOScms. 
N.M.M.Neg. A1765a 
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The notebook a l s o c o n t a i n s items which have commercial s i g n i f i c a n c e , 
l i k e " a Metson f o r the Agewe", and a .recipe f o r c u r i n g Tobacco. Taken 
together with other information on the Wright's, t h i s notebook seems 
to form p a r t of those o f f i c i a l records' of the E a s t I n d i a Company 
r e c o r d i n g commercial and n a v i g a t i o n a l matters about which i t s Court 
was so anxious and f o r which Richard Wright was i n i t i a l l y r e s p o n s i b l e , 
( s e e Volume Ip.273-4) 

I l l u s t r a t i o n taken from The Celebrated L i b r a r y o f B o i e s Penrose. 
Southeby's Sale Catalogue (9 November V T I , Lot 29-1, p. 116-7) 

t 

D e c l i n a t i o n t a b l e s from a n a v i g a t i o n a l not^ook s t a r t e d i n 1596 and . j 
f i n i s h e d i n 1616. I t c o n t a i n s t r a c t s on pure mathematics and i t s | 
n a v i g a t i o n a l a p p l i c a t i o n , p r a c t i c a l guidence on seamanship, s a i l i n g } 
i n s t r u c t i o n s f o r the c o a s t from North Foreland to T i l b u r y , s k e t c h e s • 
of T i l b u r y (from which point the E a s t I n d i a Company P i l o t was ! 
r e s p o n s i b l e f o r f u r t h e r passage),and dated lo g s f o r courses followed 
by the F o r e s i g h t . Other passages deal with North American and | 
'-'aribbean g i v i n g d i s t a n c e s , compass variation', c o a s t a l p r o f i l e s and j 
l a t i t u d e s , and some d e t a i l s of Brake's la.st voyage.It a l s o c o n t a i n s ; J, 
d e t a i l s of a v a r i a n t of the B a c k s t a f f c a l l e d the Doble Radius. j 

r 

L 
Th^ Declina.tion t a b l e s a.re headed thus:- ; \̂  

• T h i s t a b l e sheweth the d e c l i n a t i o n of the sune upon ever>- s e v e r a l ] t . 
degree o f the E c l i p t i c k e throughout a l l thv fourc q u a r t e r s o f the 
7.odir-ike by which t;i.blp '̂ou may irial.e t r y n l l of tlie former t a b l e of ! 
d e c l i n a t i o n i f you doubt of any p a r t e t h e r e o f as f o l l o w e t h , v i z , " ; 

The r e f e r e n c e to an e a r l i e r s e t of tabler. i s to tho.se i n Edward Wright'*^ < 
• C e r t a i n e E r r o r s i n Mavigatlon. 1599. fnd, l i k e those these t a b l e s 

I assume the g r e a t e s t o b l i q u i t y of the si.tn i,<~ 25 - 3 0 ' . I t i s l i k e l y t h a t 
Edward Wright was the w r i t e r o f p a r t o f t h i s noiebook. Others i d e n t i f e d 
as c o n t r i b u t i n g peart are Richard Wright, s c r i v e n e r and S e c r e t a r y to | 
the E a s t I n d i a Company,(his s i g n a t u r e appears on the p r e l i m i n a r y 
b i n d i n g stub, Audrie Wright who gave a, recie^pt mentioning S i r Thomas ; 
S m i t h , ( f i T s t Covernor of the E a s t I n d i a Companr , and i n whose house • 

1 Edward Wright l e c t u r e d on n a v i g a t i o n ) and the s h i p Hector used by the i ;. 
i E a s t I n d i a Company.Others mentioned i n the notebook are S i r W i l l i a m -, 
I Romney, (second Governor of the E a s t I n d i a Company),and Mr. Fox,(who 
' t i s probably Luke Fox the n a v i g a t o r . ' 1 
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J'ig. 30. 

Polar Star 

The t r a d i t i o n a l use o f a kamal demonstrated by an Arab mariner,c.1850. 
ifrom Congreve.A Briaf Notice o f some Contrivances p r a c t i s e d by the 
nat i v e mariners o f the Coromandel Coast i n n a v i g a t i n g , s a i l i n g and 
r e p a i r i n g t h e i r vessels. Madras Journal o f L i t e r a t u r e & S c i e n c e , 
x v i , 1850. ' 



F i g . 31. 

1/ CICERONIS LIBRO DE REPVBLICA 5EXTO EXCERPTVM. ' 

-̂'.'v, JOS 

1 

Arabs using (from l e f t to r i ^ t ) , a f i x e d Quadrant, a standing s t a f f , 
a water l e v e l o r s i g h t i n g l e v e l , ( c e n t r e ) , and a portable Qiiadrant 
( r i g h t ) . A European s t y l e Carrack l i e s i n the bay near the town 
which i s being wrecked by an earthquake; Thes men are probably not 
l o c a l s c i e n t i s t s because o f t h e i r evident detatchment from the f a t e o f 
the town, while the conjunction o f symbols f o r wind, sun, s t a r s , sea, 
and the ship suggest the concerns o f a mariner. This woodcut was i n 
f a c t engraved by Hoigny who moved i n such c i r c l e s i n Paris and Rouen. 
Photocopy from f o l i o ( l ) o f Somnium Sclp i o n i s ex Ciceronis Llbro de 
Republica Sexto Excerptum, Jooodius Badius, Paris,1524.This e d i t i o n 
now i n St Ghsid's Ctollege L i b r a r y , Durham, i s t y p i c a l o f many e d i t i o n s 
o f Macrobius used t o teach cosmography. 
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Pig. 32. i 

1 P a r t o f a cha r t o f the Arabian, coast from the Sea A t l a s drawn by 
M a r t i n LLewllyn o f London about 1598 , l!he lat g e ; peale, c o i o i i r s , 
aiid s c r i p t thoU(g^ n o t so evident i n this'oopy ara the outstanding 
fe a t u r e s o f t h i s a t l a s now i n C h r i s t Church College Oxford, 
Reproduced from The Times, 9 September 1975, p,1. 



1 

K£rR/tro:D£:£MAT4V£L:GODlN]iyi 

S e l f - p o r t r a i t of Manuel 9odixiM_dmJtJ^±^.^ Photograph fxam POI.C. 
Vol IV. p40. ' 

J 

—v 

ncQbC 

Pig.34. Chart o f Java Minor from an a t l a s prepared by Manuel 
Godinho D* Eredia i n 1613-l6l5,FoL64r. The cartouche 
reveals he was appointed discoverer o f Java Minor by 
the Viceroy Aires de Saldanha,and. given the t i t l e o f 
Ad m i n i s t r a t o r on 26 A p r i l 1601. 

Photograph fromP^.M.C.Vol. IV, Plate 419. 



F i g . 35. 

m 

One o f three fragments o f a vast chart by Harmein Jansz and Marten i 
jJansz, now preserved I n the National Maritime Museum, Greenwich, ' 
land showing c l e a r resemblance t o Efedla's c h a r t s . This one l e 
(thought ito have been made s h o r t l y a f t e r the Lufkyen was dispatched | 
'from Bantam i n Novembmc I605 ' f o r the Discovery o f the land c a l l e d : 
;Nova Guinea'. N32-OCI/P4O 
N.M.M. Neg. A67e8B. , 



P i g . i'b. 

The Capture of Bantam by the Dutch I n 1597* 19 1618 the 
Dutch IwdLlt a hydrographio o f f i c e f or the Dutota Saat I n d l * 
Conpany on t h i s waterfront, but atiortly aftexiMueda t l i l a 
o f f i c e was aoved to Batavia. 
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Map by W.J. Bleau showing Asian waters fron h i s atla s of 
1631 .FrQml65^ as Hydrographer to th« Dutch East India 
Company, he O f r i e i a l l y received charts and Asian data froa 
the Batavlan Office, His Interes t i n Asian subjects i s 
shown by these v i g n e t t e s o f Asian peoples and the vlees of 
Cajidy,Calicut,Goa, Damascus, Jerusalem, Ormuz, Bantam, Aden 
and Macao, fieproduction by Hichaid Nicolson of Chester. 
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Fig. 39. 

Chart by Vaz Dourado of the Stradts-of Magellan, ( f o l . 3) of 
U n i v e r s a l i s e t I n t e g r a totius orbis. Hidrographia ad varissiiuM 
Luzitajiorum t r a d i t l o n e m d e s c r i p t o Fernando VSi, I t was probably 
made i n Lisbon by Vaz Bourado on a v i s i t to Lisbon i n 1575* 
On the f l y - l e a f o f t h i s a t l a s i s w r i t t e n } - " This book of charts 
which i s the property o f the Board o f Admiralty of Great B r i t a i n 
which was purchased from Mr. Henry Chapman on 10th A p r i l 1792." 
Henry Chapman had probably acquired i n the chaOB following the 

Lisbon earthquake o f 1755. 
Now i n the B r i t i s h Museum, A d d i t i o n a l Manuscript 31317. 
Photocopy taken from S i r Francis Drake, An E x h i b i t i o n to.commemorate 
Francis Drake's Voyage around the World. 1S77-8Q. B r i t i s h MuseuB 
P u b l i c a t i o n s , London 1977. E x h i b i t 13 , page 26. 



J i g . 40. 

I 

S I A M 

Chart of the East of Asia by Vaz Dourado fron an a t l a s made i n 1570. 
Note also the d i s t i n c t i v e 'Lobster shaped 'representation of Japan, 
also evident i n the a t l a s described I n Fi g 3 8 .Similar representations 
were used by Lasaro Luis and supercede the fozn adopted by Lopo and 
Diogo Hoaem. 
This a t l a s i s now i n the Huntington Library, San Marino, H.M. 42 . 
This photogzaph of f o l i o 12 i s taken from F J l . C . V o l I I I , Plate 270. 



Chart engraved by Jodocus Hondius showing the Courses taken by Drake . 
and Cavendish on t h e i r circumnavigations o f the wo r l d . This world 
chart was, f i r s t published about 1595, a i ^ added to 
Hakluyt's P r i n c i p a l Navigations i n 1599. Sometimes known as the 
'HondiuS Broadside on account o f the accompanying Dutch t e x t s . 
This t e x t i s based on Hakluyt's P r i n c i p a l l Navigations o f 1589, 
but Hondius has i n f a c t m i s i n t e r p r a t e d Hakluyt on the raspectlve 
courses o f Drake and Cavendish,Hondius's I n f o r m a t i o n should not 
have been i n e r r o r becaUse he had access t o sources o f such data 
d u r i n g h i s sojourn i n London from 1583-4 to 1593,The f a c t Hondius 
made e r r o r s not seen on the Molyneux globes o f 1592 s-uggiestsit was 
Molyneux,not Hondius who took the copper p l a t e engravings t o the 

NetherlsuidB,the removal t a k i n g place about 1596-7, 
B r i t i s h Musuem, M,T, 6.a ,2, 
Size 21^" X 15, 
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H g . 41. 

, Double p o r t r a i t o f G. Mercator and J.Hondtus from Volume I o f 
Mercator's A t l a s as published i n I638. 

rERA T O T I V S E X P E O I T I O N I S NAVTICA." 

Pig^;42. I 
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Oi\ painting bv Marcus Ghceraerts the Younger 
' (fl, M6I, d, i f i ; 0 

Pointed in M91 

jccd without the pt-rmission nt the Trustees ot 
itimc Museum 

Primed in (ireat Britain for the T r i | 
Her Maicst\'s Statmncrv OiHce hy 
>Xisbcch Dd. 12^504 
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A Mlcronesian n a v i g a t i o n a l a i d , p o p u l a r l y known as a ' s t i c k and 
stone chart .The purpose o f these palm r i b s bound w i t h sennuit 
was to represent the p a t t e r n o f the P a c i f i c swel l s by which these 
i s l a n d e r s t r a d i t i o n a d l y nav iga ted . The bonded stones represent 
i s l a n d s and are a d i s t i n g u i s h i n g f ea tu re o f the Meddo and 
R e b b i b l i b types . (See page 596) 
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P i g . 45. 

A Ohineae mar ine rb compass i n a red lacquered wooden box aade 0.176O. 
This f o l l o w s the t r a d i t i o n a l p a t t e r n of design and shove 24 d i v i B i o n a . 
I t i s 4.35" I n diameter and makes in teres t ing coapariaon with the 

compasses shown i n F i g s . 28 and 55. This one comes f rom the Gabb 
c o l l e c t i o n a t the Na t iona l Mar i t ime Museum, (Nav 37/-37C) 
N.M.M.Neg,4158. 
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Fig. a. S^^<Sa^^i>in 
' F i g . 47. [ 

F i g . 
Al. A Chinese n a v i g a t i o n diagram f rom the Wu P e l Chih showing the S t e l l a r 

a l t i t u d e s t o be mainta ined on a voyage f rom Ceylon to Sumatra, 

The necessary a l t i t u d e s are g iven i n ' c h i h ' ( f i n g e r b r ead ths ) . They 
are shavm i n r e l a t i o n to the sh ip thus : 

Top- The Pole S t a r to be 1 c h i h above the h o r i z o n , and the Hua Ka i 

8 c h i h . 
L e f t - I n the Nor th West the 'Pu ssu ' s t a r s ( t he Orion?) showing 4 

c h i h above the h o r i z o n . . -
Bottom L e f t - I n the South West the 'Pu ssu ' s t a r s showing 4 ch ih 

above the h o r i z o n . 
Below- The Southern Cross showing I42 ch ih above the h o r i z o n . The 

t w i n s t a r s Centaurus and showing 15 c h i h above the h o r i z o n . 
R i g h t - I n the Nor th East the th ree s t a r s and • i n Lyra showing 

11 c h i h above the h o r i z o n . 
These diagrams i n the Wu Pei Chih, produced 1621, were subsequently 
presented to the Emperor. See V o l . 1 'Chinese In terchange ' p.447. . 
Photograph f r o m c o l l e c t e d t r a n s l a t i o n s i n J . V . M i l l s ' e d i t i o n o f r 
O v e r a l l Survey o f the Oceans, Hakluy t Soc ie ty E x t r a Series No.42, 
Appendix 6. 
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Two pages f rom Kuaiig Yui Thu (Enlarged T e r r e B t l a l A t l a s , 
begun by Chu Ssu-Pen about 1315 aiul en larged by Lo Hungr 
Hsien c . 1535^ general aap of China has a g r i d scale 
o f 400 l i t o the d i v i s i o n . The b l ack band i n the Nor th West 
represents the Gobi Deser t , A map d e r i v i n g f rom t h i s was 
p r i n t e d by Purchas.(See F i g . 49• ) 
Photocopy o f Fig .231 i n J . Needham Science and e i v i l i s a t i o n 
i n China. V o l . I I I . 
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.Map o f China engraved f o r Purchaa His P i lg r imes a f t e r a map b r o u ^ t 
t o England by Captain S a r i g , . who obta ined the o r i g i n a l map a t Bantam 
i n 1614 f r om a Chinese. Purchas .sa id o f the o r i g i n a l map " i t was above 
f o u r f o o t one way,and almost f i v e f o o t the o ther 'Vse t out on a g r i d . 
I t appears t h a t the maps shown i n F i g . 4 8 . mig^t have been the map 
OB which formed the model f o r the l a r g e scale one obtained by S a r i s . 
The map as reproduced here was placed a t pages 4OO-4OI o f Purchas JJia 
P i l g r i m e s ,Book I I I , Par t 2, as publ ished i n l 6 2 f . 



F i g . 50. 

.... 

An s*anDnymou8 manuscript map o f China i d e n t i f i e d o n l y by the c a p t i o n 
"Prom M j i d r i d A''I609". I t was probably drawn by an E n g l i s h agent i n 
Madr id , p o s s i b l y a d i p l o m a t . l t may w e l l have been based on the a t l a s 
presented to P h i l l i p I I i n 1574 by the Ctovemor o f the P h i l i p p i n e s . 
Th i s map bears a s t r i k i n g s i m i l a r i t y t o the f i r s t and second e d i t i o n s i 
o f Huang ming yu t* c h i t ' . u , dated 1531 and 1536 r e s p e c t i v e l y . There ; 
i s a lso some s i m i l a r i t y w i t h KLg, has been preserved i n the 
Archive de I n d i a s i n S e v i l l e . 
B r i t i s h Museum Cotton MS. Aug, I , i i , 4 5 
Photocopy taken f rom R .A .Ske l ton .Explorers^ Maps, Sp r ing Books , London,' , 
1970, p .168 . 

rl 



F i g . 51. 

•1 

l l i l p i B 

M a i Map f rom The ' I s o l a r i o ' o f Alonso de Santa Cruz as ammpnded by 
Garcia de Cespedes f o r P h i l i p I I I . Reproduced f rom Pla te 103 o f 
Blaquez 's f a c s i m i l e e d i t i o n o f the I s o l a r i o General de Todas l a s 
I a l a s de l Mundo. Caracas, 1920. 



F i g . 52. 

I'LAI I', XXI 

Hodrigues char t o f the Canton i i i v e r , c . 1515. ( f o l . 40) . This char t 
does not show the c i t y a t Cajiton, but c a r r i e s a schematic plan o f 
the I m p e r i a l c i t y o f Peking. 
Reproduced f rom the Suma O r i e n t a l o f Tome Pi res i n the Hakluyt 
Socie ty e d i t i o n ed i t ed and t r a n s l a t e d by A. Cortesao, 2nd Series 
cxxx ix , Cambridge, 1944. Opposite page 14O. 



F i g . 53. 

A r ep re sen t a t i on o f Western Europe facon^ a Chinese map o f 1615 
i n Thien Wen Lueh o f Yang Mar;No (Emmanuel Diaa) . T^^ yozk a lso . t 
conta ined diagrams s i m i l a r toi those popi i l a r i sed In^ n^ipuals 
to e x p l a i n the appairent movement o f the n i g j i t sky . 
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F i g . 54. ' 

I l l u s t r a t i o n o f M I E q u a t o r i a l s u n d i a l f rom the c o l l e o t i o p o f J e s u i t 
as t ronomica l ins t ruments i n the Huang Ch'ao L i DhJ1 Thu Shlh . gh l s 

j s und ia l has been ca tegor i sed by Needham as o f Chinese Type B . 
{ I l l u a t r a t i o n f rom J . Needham.Science and C i v i l i s a t i o n i n China. 
I Volume I I I , p .312. > 



J i g . 55. 

A tradit ional type of ivory scaphe dial froa Japan e. 1879« * ^ 
24 compass divisions and i t s small s l M 1.6iî :5*5 X 0.8 inoteSt I ' ^ 
wa8 made fo r use i n latitude 37**^35'-15'*. ( ^ i * * • i» lUIni 81«»). 
Nov I n the Natioi»l Maritime Museum's Astzonovy oolleoUon 37/1480* 
Photograph from H.M.M.Neg. A516I. 
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ng. 57. 

C C i -

Pi« .57* Chart by Lopez de Velasco, c . 1575 f r om a M.S.'Demarcacion y 
d i u i s l o r i de i a s Indias ' , now i n the John Car ter Brown L i b r a r y 
Providencb, BhpdevIsland, I n the East , i t draws the Raya o r 
Lemarieatipri l i n e t h r o u f ^ the Malay Peninsula, p l a c i n g , the 
Molluccas i n the Spanish sphere. On the r i g h t may be seen the 
Western (equivalent as l a i d down i f t 1494« This map a lso shows 
the courses accxoss : the A t l a n t i c ahci the. Pac i ' f i c Oceans, 
i n c l u d i n g Mendana's r o u t e to the Solomon Is lands i n 1567-68. 
I t was V e r y s i m i l a r to the cha r t which the San Phelipe 
iwould have c a r r i e d i n 1596. 

Pig .56 .A Japanese char t o f the P a c i f i c and A t l a n t i c Oceans compiled 
about 1596. On the bottom l e f t o f t h i s cha r t , ( top l e f t i s 
mounted h e r e ) , there i s an i n s c r i p t i o n saying i t i s a copy o f 
the San P h e l i p e ' s n a v i g a t i o n c h a r t . I t i s not a f a i t h f u l copy 
as c la imed, f o r North and South have been reversed here , and 
Japan has been moved to the cen t re , and the main Japanese 
coas ta l t rade routes have been added. This i s therefore, l i k e l y 
tobe a copy made f rom another copy o f the San P h i l i p e ' a cha r t 
i n Ura te . Fur the r p o i n t s c o n f i r m i n g t h i s are the d e p i c t i o n o f 
l and to the Nor th o f Honshu l a b e l l e d "ESO", and f u r t h e r South 
the name. "Orankai" , These two l a b e l s suggest an e a r l y l 7 t h . 
Century da te , f o r i t was o n l y i n 162I t h a t Pr.Girolamo de 
Ange l i s wrote the f i r s t European r e p o r t on Yezo (Hokkaido)' . 

See V o l , I .'Japanese In te rchange ' p,505 and Yoshitomo Okamoto, 
The Mamban A r t a f Japan p,139 P I ate? 6, and C.R.Boxer Some 
Second Thoughts' on the Trag ic H i s t o r y o f the Sea, J t ak iuy t 

- Soc ie ty Annual Report f o r 1978 P i g , 4 . 



P i g , 58. 

Compasa xoM titm Koh-un Ik«da's Genna Kokaliho ahovinc tiM f l i m i p i 
styla division o f ttao oompaBS rose in to 32 po in t s .Heprod i^ t l t l l 
from Nihon Kagaku Koten Zunsho, (fifi. BtltWW Bixoto)* !ill.i.tt« 
Date of the o r i g i n a l drawing i s about l620,tiatod with m i « r 
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Fig . 59. 

S3-/A 

Compass Rose from Richard Eden Arte o f Navigation(l$61 ed i t ion) 
Part I I , opposite Fo l . l i v . 
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F i g . 60. 



Fig.60.A very large portable quadrant as dravm by Koh-un Ikeda. I t s 
Japanese user i s shown observing the Pole Star.The drawing 
was published i n Nagasaki i n 16I8 i n the Genna Kokaisho. Hi i s 
photocopy i s taken from an ed i t ion by Saigusa Hiroto i n Nihon 
Koten Kagaku Ziinsho, Vol 12, p.92.: 

Fig,61.Koh-un Ikeda's ins t ruc t ions f o r ca l ib ra t ing an astrolabe. This 
i s s i g n i f i c a n t i n the l i g h t of his drawing of an uncalibrated 
astrolabe, (see F i g . 62). His method of ca l ib ra t ion i s unlike 
both Spanish and Portuguese pract ice, f o r though i t i s marked 
out symetr ical ly as joined by the horizontal l ines shown,1 i s 
shown at at 0 'above the horizontal wi th graduations running 
towards 45 .This also mai^fis sense i n the Japanese context 
because the Japanese rare ly sailed in to higher la t i tudes as 
only the northernmost points of Hokkaido l i e above/.45"N., but 
a l l the Japanese t rading in t e r s t s at t h i s time lay south of t h i s . 
Such a d i v i s i o n would not make comparable sense i n Europe. 
Koh-un Ikeda.'s astrolabe was not useless above 45*N.because 
numbrrs begin at 1 and run to 9 s t a r t i ng again at 45'and running 
to 90'. 
The conventions of ca l ib ra t ion are thus more l i k e Spanish than 
Portiiguese prac t ice . A Portuguese astrolabe has been recovered 
i n Japanese waters from the wreck o f the Madre de Dios l o s t 
inl609. This astrolabe recovered i n 1928 shows that though taken 
to Japan , the Japanese did not learn how to use astrolabes from 
Portuguese who invar iab ly used zenith distances i n ca l i b r a t i on . 

Photocopy shown here as F i g . 61 i s taken from Koh-un Ikeda, Genna 
Kokaisho. edited by Saigusa Hiroto i n Nihon Koten Kagaku Zunsho. 
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Pig . 62 . 

Fig .62 . This mariner's astrolabe i s depicted i n the Genna Kokaisho,16I8 
A mariner' s as t ro labe as depicted i n -the Genha Kokaisho, I 6 I 8 . I t i s 
i n t e r e s t i n g because of i t s s i m i l a r i t y to the Astrolabe shown opposite. 
Note the close resemblance of the p in ion heads, alidades, the design o f 
the top r i n g mounting,and the f a c t both astrolabes have no numbered 
calibrations.Koh-un Ikeda therefore was able to see an astrolabe 
almost ce r t a in ly from the same place o f o r i g i n as the one shown 
opposite which was found on Valencia Is land , o f f south west I r e l and . 
Yet another astrolabe , now very worn, but o f the same thickness,and 
only ^ " larger i n diameter was recovered during I968 _ from the wreck 
of the Armada galleass Girona,whicii bicke up near the Giants Causeway, 
Northern I re land on 26th October 1588. This taken together wi th tiie 
references made by Koh-un Ikeda to Captain Gonsalves,the Spanish captain 
who taught him to navigate,suggests a Spanish provenance f o r a l l three 
astrolabes. 
The f i n d i n g o f two uncalibrated astrolabes without the t r a d i t i o n a l 
stampings o f the Cosmographer Major, suggests the growth o f an 
u n o f f i c i a l trade i n unfinished astrolabes f o r export, despite rules 
requi r ing the inspection and stamping o f astrolabes by the Cosmographer 
Major i n S e v i l l e . 
Though an as t ro labe was the t^pc o f ins t rument which could be used f o r 
many years a f t e r manufacture, Koh-un Ikeda's drawing o f one so s i m i l a r 
to ones i n use t h i r t y ye.trs be fo re i n Europe , i s suggestive o f a growing 
conservatism..in some asnects of Spanish navigational prac t ice . 
The astrolabe shown as F i g . 62 . i s reproduced from an ed i t ion o f the 
Genna Kokaisho,edited by Saigusa Hiroto i n the Nihon Koten Kagaku Zunsho , 
Vo l . 12. p . 93 . 



Pig.63. This mariner's astrolabe i s now i n the National Maritime Museiut, 
and noimfLlly on show i n the Navigation Gallexy was found under a 
stone on Valencia Island , south vest Ireland i n 1945* site 
o f i t s discovery was near the Blasquet Island wrecks o f Axmada 
ships i n 1588.It has been assumed'tfiat the astrolabe came from on* 
of these ships, but i n ItHl Fathom Five» Colin Martin has shown 

that some Armada p i l o t s aere already f a m i l i a r wi th that normally 
safe haven, while the Carew MSS. suggest a continuing Spanish 
f a m i l i a r i t y wi th that coast, culminating i n the Kinsale venture o f 
1598. 
Diameter 178mm. 
Thi ckness 14-16ram. 
Weight 2270gms. 

Fig, 63* 
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An ensemble of Hodriguee f i v e panoramic_pf the coast o f Samadsmga 
(present day Plores Islamd i n the MoluocaVa), i n f r o n t o f which 
he has shown . I l h a de Nuca Raja, (modern Paloe, o r Raja I s l a n d ) , 
The v i l l a g e , top l e f t , l i e s j u s t o f the Compecpi Da nuca Raja, 
corresponds, to present day Mausambii 

To the r i g h t o f t h i s i l l u s t r a t i o n there i s shown a modem chart o f 
the same coast. Prom t h i s i t i s apparent tha t Rodrigues was making, . . ;i 
a ru t te r ,and not producing these coastal p r o f i l e s to a constant 
scale. He has also devoted considerable a t t e n t i o n to t h p lan t and. 
t rees, f o r these were the 'Spice I s l a n d s ' , These were the very 
parts o f the Suma Or ien ta l r a r e l y . , i f . ever seenuoutside ..the Armazew? 
'i,n Lisboo before ' ' Armando Cortesao prepared an e d i t i o n f o r the 
Hakluyt Society i n 1944-5. This i l l u s t r a t i o n i s copied from Plate 10 
o f that e d i t i o n o f lihe Suma Orienta l o f Tome Pi res . an account o f the 

Blast from the Red Sea to Japan w r i t t e n i n Malacca and Ind ia i n 1*̂ 12-
1 ^15f and the Book o f Frsincisco Rodriguee, r u t t e r o f a voyage i n the , 
ried Sea, naut ica l Rules, almanack and maps, w r i t t e n and drawn i n the ' 
East before 1515. Translated from a Portuguese MS i n the Bibl iotheque 
de l a Chambres des Deputies , Par i s . Hakluyt Society , 2nd Series 
C U I i X and XC. C ia^ i lge , 1944. 
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••^iDe'famct-. 

; cntre fee Seu(p pa 15itg 6aiicqui efi fc (raucre See &eu(p pokCee 
V j£t au 6cS^6 8u 6ac pa &ig iraSe, i!3t ft (u Sruf^ after poujct 
• .SeSane tangc fa potttcCe Se6ouft.car fantree p cf! pice & i fad 

poiiicte8e6ouftcf56icf)fapnne8c^oi6, 4^016 ScSaneptg 
v^ne ptcrrc. tDonne (op ja^Scffe quant fcrqe 5c5a6 fa pptii 
J;/fteScgau8eflcr. * 

iDe gau8c|let au fout pa feptSeuce (i gifcnC noie twi5e/l (i f i i 
\^fpioe(l, |>cfrnuc 

^ l a ;pc5aincpomctcque$opjrtteauaf8e6ouftccflfa potii 
etc U piemue. tu Scufpcnttereijpfemue 5a toutSwitfc 
icapfue, 

tu Seuf^ affer a fa ĉ enaf pfatine qui e/i Seuere fe/i $a pe 
8upoinctau^8e6a6oitcar8eftce6o2tcfitropfbu0nie. 
^ §p tu ficufp offer a fa c ^ o f 8octciii6ic Sonne rpij au cap 
8e f([t'e Seuere fefi et puieiia auant fou55 fa imifoi) au ĉ enof 
fiec lufquc ape f a ĉ cnaf ouucrte, 
i2t quant aurae fa ĉ enaf ouuerfe Sq fue par fe mciffeu. 
quantfepoinctflu^D qui 8emeHrc8eflre0o:t/era aricrc 8u 
uereSa auat fninct patrot et irae 8u fa/fer qui Sernintre 

aplerreSe pfemucffl a (wpefieueeSe imti 

North European ru t te r s of the sane date as Rodrigues ru t t e r were 
much cruder i n t h e i r execution, as t h i s page taken from Le Grant 
Routier by Pierre Garcie, I521 ed i t ion Shows. I t describes the 
features of the sea bed between Plymouth (top Woodcut) and Fowey, 
(bottom woodcut). This i s reproduced from D.W.Waters, Rutters. o f 
the Sea, p . 32. 
The f i r s t English r u t t e r to include woodcuts of the coastline was 
Robert Norman's Safegard of Saylers, , or great flutter, Conjairjtng 
the Courses, Depthes, Sounding(s) Floudfls. and Ebbes. With.the 
markes. f o r the entringe o f sundrie Harboroughs both of England. 
Fraunce. Spaine, Ireland . Flaund,ej:8_and-JAie_.SoAmdes-oiLDapmarkeT— 
wi th other necessarie Rates o f common NayigationtTranslated out of 
Dutch in to English by Robert Noiman, Hydrographer. John Windet, tmd 
Will iam ludso. f o r Richard BfiOlard, London, 1584. 
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This traverse-board was found i n the I s l e of Barra i n 1844. but 
^ b a W y dates from the sixteenth century. I t was used by the 
Erimsmen to mark up which course he had s tee^d . For each ha l f 
hour run upon one'course a peg was added 

National Maritime Museum. 

on the appropriate wind 
any c i r c l e of holes 


