






































































































































































































































APPBNDIX VIlI 

TIDE AND MOON PH.ASES PREDICTIONS 
FOR DRAKES B.lIY, 1579 

The following is a c6pyof a letter [rom ]'..11'. Robert W. Knox .. Di
rector of the U. S. Coast and Geodetic Survey, Viashington, D. C., to the' 
Supervisor, Western District, relative to a requesf by Captain l'l. S. Oko 
of the Drake Navigators Guild for tidal data for Drakes yea, 157,). 

TO: . Sllpervisor, Western District 
U. S. Coast and Geodetic Survey 
Hoom 121 Customhouse 
San Francisco 26, Caiifornia 

SUBJECT: Tidal Data for the YE:ar 1578 

This is in reply to your letter of 4. May 1953 rel::ttive to a menJO· 
randunJ entitled "Drake and the Tides--1579" from thE Drake Navigaton: 
Guild, Point Reyes, California, 

The conversion of dates from the Jdiiln to the Gregorian calendar 
needs darificatio.J. It is true that the Gregorian calendar was adopted by 
Engiand ill 1752 and that eleven days were eliminated by the change. In 
1570, however, the change would involv'" 1.he elimination of only 10 days. 
The conversion of the dates in question, therefore, is as follov/E;: 

A. ,TuliclTI (oldstyle)· 

June 5 
.Tune 17 
June 21 
July 23 

1579 
B.Gregorian (present dates) 

.June 15 
,Tune 2'1 

. July 1 
August 2 

Due to the diurnal inequality in the tide il1 the vicinity of Drakes 
Bay the largest tides are associ.sted with the declination of th2 
m.lon to a greater extent than with nev.· and full El0on, and moon in peri·· 
gee. Because of the conlple-xity of the vari2tiol1s \ve have cOlnpuLed the 
ticle8 for the perind in ql1cstion and are enclosing a cOfyfor use in the 
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studies of the Dr'ak~ Navigator's Gulla. ·It is bs:-~li.evccl tbat most of '·he 
quesL:;.o~lS Can be :.1ns1.vered ·bcst·by rl.::ference to these prf:!r1ic!:ion.s.· 

1.'he titles at the entrance to Drakes EstCl'o·8re about tric S~~i .. n·e ;;l,S 

in Drakes Bay, bl:.t inside Drakes Estero they al'e probably sonKwhat 
bter and smaller. 

vVe Tegr'et th.at ·we hC:J."I.~e no observational ddia relo.iive 1:0 the cu(
rents In Drakes Bay~ It is e3tinJated J ·ho"lNt:,ver, that except for the e1'1"M 

trance to Drakes Estero UlI:'! currents arc weak 

The approximate dates (new sty~.e) ?f the phaGes of the mOOE for 
the peri.od specified in .1. ti79 are 8.S follovrs: n(;'k 1110011 JUll-:~ 7, fi."['sl: quar
ter .TUlle 14, fn11 moon J'une 21, last ql,artel' .Tune 28, new moon .July 6, 
full moon .July 20, new moon August 5. If [my additional informatio'] ]'el. 
8tiv2 to the moon ]8 required reference should be made to the ]\fFixtical 
A lm8.nac. UrEes, U. S. Navnl ()bservntory~ Vi8shington 25, Da C, 

J\ ci;bg DirectoJ' 

Enc]osure 

I\iote: In the following table, [he ti.des are gh'cn according to the en" 
gOrian calendar (n8N style). Ed. 



l'J DE li[(EO lI:TIONS 

[inAK£S fi,'IY, CAl IFO!('\P •• 1579 

~~F"~~"'~'--~~"'-'~~'-""=~" --.- - .c. 

T".:~"""""""'''' I,,~d e'.il. Tb~ l,,~, ... nt the 4.y.roo "IJ,,.I,,·t\·,1 ='-*<'CUtivdy rro, ... , O' (",lo1..,i~hl) 1<) 23" (11:00 p.m.). 12\1<1 I>OOll. 
.\)J ~.':r, '1,,'~"r II, .. " 17.,·· '" t!,~ 1<11"'''''" ... 11' ,,,.). 

H,;;:!. .. t .......... k""w rrum the ""("" .. e;f ""'UHU",,. ~ ~hc Iuj:, .. t o<&Ie elw1Jl uI. U.e L.c,uil)' ... h:ch u :;,:,.. ,;;.'_n, .. "," 

h<4,.,..". I'C<::n ~":;:;"':; .... ;;;' 

t~'rn' 1(11 fT' Ji.--:«! by _. _~ __ ---- -,.,;_._-- ,.rlIJ l'I,Ul"'ll""~ 
ro.' ...... T"r ... '~ •• ". 

l'>'-.{"_".r')..-'H .. ~"'''' 
..... ,~ ... 1"\ 
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CLIIVIf\TOLOGIC,'lL DATA 

Extracts from the United States COafJ! Pilot, Pacific Coast, California, 
Oregon, ~md WashingtOn~ U.S. "Departm-ent of Commerc:e;- Coast and-
Geodetic Survey. 

Ninth (1963) Edition, pp. 88-91 

"General. - The Pacific cOasb 1 regibn of the United States and thc 
adjacent ocean areas are located along the eastern portion of the Pacific 
high pressure system. This HIGH, when well developed, forms the prin
cipal circulation control forcing most of the LOWS that develop to follow 
a course northward of the United States. This action damps out weather 
changes that might otherwise occur and bring to"the weather along the 
cOast a stability factor that would not otherwise exist. Air which reaches 
the coast as a result of the prevailing westerly winds has acquired much 
water vapor during its passage over the ocean with resultant high huniidi
ties over the coastal regions. The marine influence is also evidenced in 
a cooling effect in summer and warming influence in winter. 

"Pressure and annual changes in weather pattern. - During the sum
mer the North Pacific IUGH :;'eaches its greatest development. In July the 
center, with highest pressure about 1,025 millibars, is located in the lati
tude of San Francisco near 1500 W. Average pressure in excess of 1,015 
millibars prevails over most of the ocean area north of 200 N. almost to 
Alaska and west from the Pacific Coast to about 1600 E. At this season of 
the year the /,leutian LOW is almost nonexistent. 

"By October the lIIGH has contracted, particularly on the north in 
thc direction of the A leutian LOW which has formed over A laska and the 
Bedng Sea with pressure of 1,002.5 millibars and below prevailing over 
southwestern Alaska i.ncluding the Aleutian Ishmds. This low-pressure 
area which appears as a permanent system on the charts is actually the 
resuLt of frequent migratory lows that move through the area during the 
winter season. 

"In October, the Pacific HIGH extends from the U. S. coast across 
the Pacific Ocean and into the A siatic Continent and reaches a maximum 
of1, 020 millibars in the vicinity of 300 - 350 N.and 135 0 - 1400 W. 
Weakening of the HIGH continues with the approach of the winter season 
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CLIlVLiiTOLOGICAL DATA 

and by November it is little more than a weak belt of high pressure lying 
between the Aleutian LOW and the equatorial belt of low pressure. Low;; 
continue to form along the polar front and tend to make their path through 
the area covered by the A leutian LOW. In winter these tra veli.ng depres
sions moving eastward cause considerable day-to-day variation in pres
sure, particularly in the area north of 400 N. 

"During the spring months there is a gradual return to the summer 
pattern wi.th the HIGH spreading northward and the LOW becoming f1.1rthc1' 
contracted. Migratory LOWS become less frequent and enter the contin
ent farther north. Day-to-day fluctuations in pressure are much smaller 
than in the winter mcnths. 

IIWinds. - Over the northern portion of the Pacific HIGH north of 
400 N., and including the Oregon and Washington coasts, the prevailing 
direction of the wind is westerly. There is a tendency for the winds to 
shift to the north of west during the summer when pressure over the Uni
ted States is lower than that over the Pacific Ocean, and to the south of 
west during winter when pressure over the continent is higher than it is 
over the ocean. These prevailing westerly winds north of the HIGH ex
tend westward across the .entire North Pacific and reach northward 
throughout the area of this summary and on toward the Arctic Circle. 

"Alongthe California coast south of 40° N. the prevailing wind dur
ing the greater part of the year is from the northwest, a direction that 
brings it nearly parallel to the coast. The average velocity of these winds 
off the ocean is generally low during the greater part of the year. There 
are, however, occasions when warm dry descending winds from the north
east and east come roaring through the major passes of the coastal moun
tains. These winds, often accompanied by desiccating temperatures, may 
exceed 45 knots and at times carry considerable dust. 

"Gales. - There is· considerable difference in frequency of gales be
tween the northern and southern portions of the coast. Gales are most 
frequent in the winter, averaging 5 to 8 percent of observations along the 
Washhgton coast and only about 1 percent along the southern California 
coast. In summer, the coastal area of Vvashington averages less than One 
percent of observations with gales while the coast of Oregon southward to 
central California averages 1 to 2 percent. Galesare very infrequent along 
the southern California coast in summer. 
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CLJ.T\1tl 'l'OLOClC t, L D1\ Til 

"Tile direction fron1 \vhich gales blo\v sho\ys a rnarked season:::!1 
variation. In y{inter they nl8.,)t occur frorI1 any direction but more blov/ 
from the southeast, south, or southwest than all other directions com
bined. Few or none come from the ;loriheas+ or east. In summer gales 
are almost exclusively from the nOi'tllwest an(' north. 

"Along the coast of 'Washington (4;:)0 to 500 N.) the season of maxi
mum gales extends from early October until A pril. This is the period 
when differing ail' masses and fronts address the C03st. The fact that 
most gales during this period are from the southeast, south 01' south
west indicates that they occur in the warrn sector of the LOW. During 
.. Tune ... IulYJ and August; gales fron) ally direction are rare. FrOID nor
thern Oregon to Northern California (40 0 to .15 0 N.) the season of maxi.
mum gales along the coast lasts from November through February. DUl'
ing these months most of the gales blow from the southeast and south 
with a few from the north and northwest, March and October are trans
ition months. From April through September gales are fewer and those 
that do occur are usually from the northwest or nortli. 

"Farther south along the California coast (35 0 to 400 N.), north
west gales are more fn;qucnt and occur at. all seasons although they are 
most frequent from March through July. Northwest gales are as fre
quent or more frequent than gales from any other direction in all moeths. 
There is a secondary maximum oj' southeast and south gales from Novem
bel' through Ma reh. 

"Fog. - Both summcl'- and winter-type fogs are common along the 
Pacific coast, with the Sllmmer type being more frequent and extensive. 
The generally light anticyclonic winds which prevail during the \Ysrm 
months, when the North Pacific HIGH remains stable, arc conducive to 
both the formation and maintenance of fog. 

"During most of the year the temperature of the water off the coast 
is lower than that of the ocean farther to the west, the greatest differe,1ces 
occurring in July, August, and September. The cooling effect of these 
coasb'.l waters upon the easterly movir.g air above it is a prirnar,Y factor 
in the prevalence of summer fogs. UEder these cO[lditions t\',e warm, 
moist air from the westward easily attcdns its dewpo'jnt and~he resulting 
fog drifts toward the coast and moves inl.and. 

.1 



CLIMIITOLOGIC'IIL DATil 

"In winter fog is muell ices prevalent 1::13n during the summer. It 
is more local in character o.nd J although jt rnay extend over a corisider
able range in latitude, it seldom extends ·c'ny great distance to sea. How
ever, when the so-ea lled summer or advection type of fog, which may 
also occur in winter, unites with fog which has formed over the land, a 
sheet of fog may extend a considerable distance to sea. 

"The seaward extent of fog varies greatly. The band of densest and 
most frequent fog occurs over the narrow stream of colder water just off 
the coast and is frequently limited to a band of 50 miles or less. At other 
times fog covers large areas both in latitude and in longitude, and may 
ext.end for hundreds of miles to sea. 

"The months of maximum occurrence of fog off the Pacific coast 
vary somewhat with the different localities and, of course, with thc indi
vidual year •... Along the coast proper, from Tato06h Island to the 
lower California coasl, the period of most frequent fog is from J111y to 
October, and that of least frequent from December to M8Y. 

"The maximum frequency of fog along the coast of W8shington and 
Oregon is 16 percent at Tatoosh Island, occurring in August. B0tween 
'1'atoosh Island and BrOOkings, Oreg., Where 14.5 percent of obi3ervatiolls 
in July record fog, smaller frequencies are encountered. From Brook
ings to north of the Golden Gate the maximum percentage frequency is 
reached near Blunts ReeL In the vicinity of Eureka, where there are 
coastal plains, maximum frequency of fog is in the fall, and is of the ra
diation type. Humboldt Bay, the harbor of Eureka, however, is an area 
of dense sea fog, and the shoals near there arc cl8ugerous to vesselu in 
thick weather. Between Blunts Reef and San Francisco are two of the 
nnst foggy spots on the Pacific coast: Point ll.rena and Point neyes. 
Point Reyes is often spoken of as being the actual center of hea vies, and 
rrDst frequent .fogs on the Pacific coast; this is true \vhen an 8vcrage over 
along period of re.cord is considered. Owing to th8 persisleney of th:2 

fog cover, through which it is said the sun's rays sometimes fail to pene
trate for 3 or even 4 weeks at·a time, Point Reyes has close to the lowest 
mi.dsummer temperature of any observing station in the lTnit,d States. 

"GOlden Gate, the entrance to San Francisco Bay, is a region of 
frequent fog, and shipwrecks have been numerous there. Often a sheet 
of fog forms in early forenoon off the bold headlands on either side of the 
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C LllVLA T OLOC;I('A L D/\ 'L.', 

Golden Gate and becomes more formidable in size as the day weal'S on. 
A s the temperature rises in the wa1'm inland valleys, a steadily increas
ing indraft takes place. Then the fog, perhaps-t;500 01' more feet in 
height, approaches the shore and enshrouds a good portion of all of San 
Francisco Bay. Under favorable temperature conditions, .the fog will 
overspread the shore and rise up the more than half-mile height of 
Mount Tam;'llpais. 

"rI'here are several well-marked types of fog in the vicinity of SaY! 
Fnll1cisco. First and most prominent is the summer afternoon sea fe;g 
described above which moves inland at an average rate of 14 knots. The,' 
second type, a low-lying dense land or river fog, forms during ',duter 
nDrnings and drains slowly seaward at the rate of perhaps a knot. It ic 
essentially a valley fog and is most marked in the lowiands, .... 

"In summer the afternoon sea fog varies in depth from 100 to abelOt 
1,500 feet, the depth decreasing as the distance inland increa,;es, On 
summer afternoons the velocity of the wind at San Francif;co ',,,ith a1mO": 
clocklike regularity rises to over 19 knots, and a solid wall of fog comes 
through the Golden Gate, causing a fall in temperature. 

"Precipitation. - A long the Pacific coast of the United StatE's most 
of the precipitation falls during the winter with the summer being gene
raUy dry. While this paft0-rn prevails alor,g the entire coast the aElOtm; 
of rainfall and the length of the season increases gradually from south to 
north. . . . 11 

V~:::ather, San Francisco Bay, p. 126. 

"In common with. the more northerly section of the Pclcific coast of 
the United States, the San Francisco Bay entrance expel'iet'ces ft)g mOre' 
frequently during the summer than during other seasons. Fog is gener-' 
ally brought iri from seaward by \vesterly winds ahoutsu2Jdown, and ord5.
r.arily continues until about noon of the following day. In winte-~, nF)rning 
01' tule fogs frequently occur, these forming over the lowlands of the ,·,c,,_· 
tra 1 va Hey and ovor the bay. 

"During summer the fog often drifts in only as far as tho Golden 
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CLIlV.tATOLOGICAL DATA 

Gate, partially obscui'ing the bridge and shoreline, while the remaind,:.r 
of the bay is comparitively elear. Sausalito and Richardson Bay have 
much less fog than-the Golden Gate. 

"Westerly winds prevail in this section of the Pacifi.c coaot thrQugh
out the greater part of the year; northerly winds are most prevalont dur
ing December and January. Southerly ga le;;; occur in the v;,rintr~r. 'rile 
wind normally attains its greatest velocity about 4:30 p. m. and its least 
velocity about 6 a. m. 

"Duri.ng certail'l times of the year ... espec-ially in ]\1a::/ 8nd-J11ne .. the 
northwesterly \vinds attain high velocity. This is 81so true regarding the 
north'-northeasterly winds of Novemlwr, December, and occasionally 
January. In the winter the most prevale,1t high wind j.s fr,,;:1) the south .. ' 
ea3i and is followed by a southwesterly wind. 

liThe San Fr'sYlciSco Bay region has cor:npaJ. ... aCively Ie\V stb:crrlf:. 
Except "in ~:hc \'linter, very fevt low-pressure areas nl0~'e fran) the ciccan 
across California; nearly all the st.orrns that enter the Unit'e-d States fr'om 
the 'ii/Cst pass fRr nort.hv'!2rd of cenir3.1 Californ1.8. 11 

The tahles of weather dat« on the follo\¥ifit:; pages for the months of 
June and July, compiled by ihe U; S.Weather Bureau, were extractE:d from 
the Thil"d Edition (1917) of the n, S. C'J:l:,t Pilar, P3cific Coast, as it in·· 
eludes Point Heyes 'as well as other f'Xaifol{;-oll the co,.st~ Point Heyes is 
not listed in later editions. 
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CLIMATOLOGIC.AL DATil_ 

MONTH OF .JUNE 

--_.-. __ ._----_.--._--

l~_ir tell:1p8ratnr2 in degrees F. 
Mean for lTIonth 
M,ean, maximum 
J>.A.can, Ininirnnm 
Highest 
l,owest 

Average relative humidity, % 
Average alnount of clouds, 0 .. .\ 0 
Precipitation 

Average fall 
Numbe,. of dol's O. Oli"c'h or lTIOre 
Maximum fall in 24 hours 

Wind 
Average velocity in statute rniles 
Highest velocity' ill statute miles 
A.verage number of timeR (observct.tions 
at 8 a. m. and 8 p. lTI. ) from: 

N 
NE 
E 
SF; 

sw 
W 
NW 
CALM 

Number of days vlith \vind 40 lniles O~· ove!" 
Nl1mber of days with dense fog 

e<: 
~-l:-
I-!~ 
e<:U 
~~ rtlrr: 
~ 'f 

. --i t-z-
~ >7 
~-, f-I 

,..:Jfi! 
0 
0 

:-;5. 0 
59. 5 
50.S 
96 
44 
86 

7 

1.71 
14 

1. 76 

16. 6 
74 

4 
1 
2 
5 ,. 
J 

5 
6 

3Z 
0 
3 
2 

<i; 
~ 
>iI 
I'!~ 
~ 
[,,1 ----

54. 6 
59. 1 
49.8 
85 
40 
86 

5 

1. 06 
6 
1. 99 

8. 0 
47 

18 
2 
1 
5 
't 
7 
(, 

1(, 

1 
a 
3 

'" North Head (Col"mbia River Entrance), Washington. 
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0 
U 

[f) [f) 
>iI H 

l>< U 

~ 
Z 
~ 
e<: 

f-J r'l 
Z 
H ?; 
0 ~ 11; V'J 

52.8 57.0 
57.9 65. 0 
47.7 52. 0 
87 100 
38 46 
85 80 

5 4 

.26 1-' . ( 

1 Z 

1. 53 1. 23 

26. 9 12. 9 
94 48 

4 0 
0 a 
0 0 
0 0 
2 2 

2 H 
1 38 

21 5 
() 

J (, 0 
13 1 



CLlMATOLOGICil.L DATA 

MONTH OF JD LY 

--------.---.-------------------.---------.--~ .. 

}\ir ter.flIJeTatur8 i.n degJ'ees 

lv1ean for Il"lonih 
lAean~ Inax:'lTIUn-:.. 

lvtc ;]XJ, mininlUITl 

Highest 
Lo'\ves t 

F" 

Ave.l.·(Jt:;2 reJative hirnit1ity, % 
J.L\ve:c.::~ge aZYlount of clouds, 0 - 10 
Prccipii.:ation 

Avera.ge fall 
Nurnber of dctys 0.01 inch or rnore 
lvlaxily!tirn :fc:~Jl i.n 24 hour s 

Wind 
AVBrage velocity in statute miles 
I-lighcst velccity j:':l statute rniles 
P .... verage number of tinles (observations 
at 8 a. 1D. and 8 p. Tn. ) £ronl~ 

N 
1'-JE 
E 
SE 
S 
SW 
W 
N'"¥l 
CALM 

l'TuLdbcr of days "\vith ,\t,'-ill.d 40 ITliles or over 
r~ulnber of days '\vith de.nse fog 
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po; 
"1 
>-H rI~ 
P:;o 
;::;Z 

~~ <r!' , 
, E-! ~ 
oZ "1 
...:l r,1 po; 
0 :::> 
0 "1 

57.7 53.3 
62.2 59. 8 
53.4 51. 5 

97 T' .j 

46 43 
38 88 

6 6 

.54 .11 
8 ~ ,-

; 82, • 75 

15. 8 6.4 
62 47 

6 15 
0 2 
1 1 
3 2 
(, 6 
3 9 
4 "I 

39 ' 0 , , 
0 ! 
1 0 
6 8 

0 
0 

Ul Ul 
(,1 H 

;" 0 
f.:'l Z 
po; <: 

po; 
E-! 
Z 

~ 
H Z 
0 < p., Ul 

--------. 

5:>. 5 57. 3 
58. S 64. 5 
43.3 52. 5 
91 98 
40 47 
88 8'1 

7 4 

. I t: . 01 
(i 1 
.39 .23 

22. 0 13.4 
90 41 

6 0 
0 0 
0 0 
::J 0 
3 1 
2 19 
1 41 

19 1 
0 0 

10 0 
23 3 



APPENDIX X 

A Sll!'.fMARY OF' STATEMENTS (;ONTAINED IN 
THE SOURCE ACCOUNTS RELATIVE TO DRAKE 

ON THE NORTHWEST COAST 

cll 
,0' 

H-~gheGt point reached: 42 0 

43 0 

44 0 

450 

460 

47 0 

480 

Yariation 80 East 
J\ bay, bad 
A. bay, fair and good, 
A bay 
A< comrilodious rode 
/\. Flarborow 

etc. 

A convenient and fit ha..l'borough 

,,-
..... 
<Xl 

'" 

1 r Hughes ar;.no.ta.tion, 1595, See p. 12,{q ~~~. 
2. Shov;rE on Dudley! s n1ap3. 
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SUMMARY OF STATEl\'LENTS 

n Porr.) BonisS1n10 (very best of ports) 
Porto eli Nuova Albion 
Portus Novae Albionis 
D~plh3 of water ill port shown 
California (CaliphUl',.1ia) 
Ship's Land 
On the backside of Newfoundland 
On the backside of Labrador 
Nova Albion 
Alb'ion 
New England 
Limits of Nova Albion defined 
Spaniards not in Nova Albion 
June 5, conrse changed and made 

landfall 
Jun.e 1O, iurned south 
June 1 7, arrived Nova Albion 
June 21, ship moved nearer to shore 
June 26, many Indians visit 

encampment 
July 23, departed Nova Albion 
July 25, departed Nova Albion 

I 
I IT-l U) 

'" ,,". en 
~ 

-, 
OJ 
U) 

U 

~ I ' ~ '" '" <"< U) ro -, 

'" '" ~ 

~ :- c" t- .ci' t- 'M '<I' OJ 
U) 

., ,,". oJ OJ U) U (1) '" 'II ~ 00 U) "0 '" III .... .... '<I' 
H co N U") ~ 'M 0 III 

U) '" H OJ .... (1) {J) U) '" ro 
Ul ro ~ U) H 

~, Cl) "0 .... <"< 01 H .... t-
{J) Z .... 

>- ru ro a- a- S '" ['-,1 P'. >- 0 U) a- i J, Ul - H " (1) 0 
N 

H OJ 
U) 

U) o '" '<I' 
~ ::l " <"< ro .!< .!< :> '" .... 0" .... H lJ ~ ,0 

'" ru 'M U) CQ .... U) .... 
" r:: .... 

0 '" ~ Q ro ro .... 'M .... .:-'H a H H {J) Ul :> ;;. H J"1 .: 0 ,c x Q Q ::l ~ OJ CJ H >. >- u ~ .. 
H " "0 0 

" .<' 0 0 'M "0 {J) "0 (1) 
C C "0 CQ :r: .... '" ...., u "0 r:: <=! S ~ C 'M S C 

.... 
'" 

0 " ...., 
.<' .<' r:: ::l :> H "0 .... ~ H ::J '" 0 0 ro 0 0 .... ro '" " " 

0 0 ::J 
Il. '" Q ~ '" 

...., :r: CQ Q u Q Q ~ ?; Q t-, t-, U) 

-I-' I-
- ~-r----l- -I~ 1-- 12'c 

-~--Et= --r-1-~ I~ --"'-
x 

---- -
~~I--- --e-- - . _ .. - . - --~ 

~ 

x x ---~ -- --- - - -

- --- --
y 

'- '---'-- ~ --- -- -. - -- - ---

~--- - x .-----r-~~~---- ----

x x x - -;;-j x ;;-- x;;~--~ 
-- - --- --- -- - ~ - - -

x x ---- -- -- - - --,~- -'-- -
x __ I'~ __ _____ _ __ 

- _. x 
- ~ ,- ~--I---- - ~ -- -1=' 

_._.- -- _ -- 2'c _ ---- :_-"'-1-"'- __ ><:_ ~ --, 

,,- - -- x - - t -,,--,,-1-1 

.-- - --- ~?I~~I= ~t~ - .-.. -~ -]-1j x 

- --Tn -I-t --Illt
l 

--.- tI-1tj-B:t:-- ~ L L . ___ d =1..1..__ LLJ_l":L_ 

L Shown all New York Pllblic Library copy, a revised edition. 
2. In California exce;rpt of Farnous Voyage, see p.127, ~upra. 
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End of Au.gust, c1epartc0, Nova 
Albion 

H.enw.ined monih a.nd a ha..H 
July 24, 2S, at Isles of St. JcU1·l.CS 

Stol'~ns at. Sl'o 

C]oucl~~ at sec... 

lvfists Cl.t S(':J. 

Colel ;'.1 sea 
Cold a.t ]\i'ova AlbIO!) 
Fog aJullg .:::;h'::1"(, 

Fog 21 NOVc:L .t\.lbio~ 

No sigh~. of s:;n in 14 da·ys. 
Novel Jtlh·1.on 

Snow ;:dong ShOl"C 

North winds a1: Nv-,r,;,. j~lbicJn 
N()r~hv.'(~s t. wind.:; a.t Nova. Albion 
Norihw"e:::;t. wind::: at se.]. 
Sailir:g on the bowline (-;::J.osC:laxled) 
Good wind to enter a bay 
lndii..!.ns seck shelter Unclel" lee bank 
Temperate clilnate, more colel 

than hot 
Grounded Gold"'~n }'Iinrl for rcp?!.1rs, 

etc. 
Brea~ .. ncd C'.)l(~.',~.L Hind 

Graved C;nlden Iliad 

_____ x. 
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Repaired Sioldcn Hind 
Caulked Golden Hind .. --

SUMMA.RY or STATEiVIJ.<;NTS 

G~'avcd and Triinl11cd GDlc1en -HiL1d -----
TrirrlITled' Golden Hind 
Leak at SC~ 
Sought water 
Watered ship 
Landed men and provisions 
Took in wood 
Two vesscIs at Nova Albion 
Fort 
Bulwar'k.s 1 aIso field. works;' etc-. 
Fenced place 
Walls of slone 
Huts 
Tents 
Isi""ds off shore 
St. Bartholomew, Island of 
St. Jalnes l I::.land of 
N..,)va Albion, a.n Islalld 
Isles of St. James not far without 
\Vhiie ba'1ks and c1i:Lfs 
Cliffs 

1. Implied in two ilJusil'a tions in text. 
2. In text on border 5 of ma.p. 

lI'l 
cr--
lI'l 
~ 

0 

'" cr-- P-lI'l oJ 
~ 

~" 

I I 
co 
N 

'" 

r 
I 

III 
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Iv1 Ollr ... ta i TiS 

LUlls 
lr;.dians at top of hill 
Fort, or ::ents, at foot of hH! 
Indians C,Jrnc clowll frorn hill 

S.:1\FlliJT~e2's 0: country 
Dal'l'enJV;8S r:f. cQnr:t!-y 

Face 0'£ e8.1'1:h appeared deiorn1ed 
'Il't;;C::: V,,·':'tb0Ut leaves 
Ground v~ithou.t greenness 
Birds E,t~.,y·c:d iu nests 
Jourl1E:'Y up irlto landJ or con:ltry 
Upli:-,-,nd CGuI"b-i(: s 
lr~land feU diffe'<ent frorn sh0re 
Goodly ccunt'"'y and. frn-i_tful- soil 
Riches ?_nd ire-asure in uplai:d 

cC'u:t;tyics 
lnd~,an VitlJ..[:;C: 3/4 lYli~l-; a'1.-ay 
Sevcra.~ Ir:c~j an. vi] I. 2.g I::'-S see . .-] 

IrJc~,ln i;(iuses c1t.:5c~:iocd 

Gi [t s to In d i 3. ns 
Indians re~'_un gift8 
Ir.dt::tn \/,.)1':.15 'l'Jo1.ed 
S;;I,crjfices 

J~lJians I unl~.su2..1 strength 

1. In text on borders 01 n"lap. 
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Plate, la .. nd chl..irn 
P12-te of L,an, la"d claim 
Plate of bra:ss, land claim 
Nailed coin to, post, or faste:i1ed, etc. 
Coin b ole in plate 

.A,CC0111'l.t seell and co!"rc'c:tcd by 
Drake 

1. In text on borders of E)a.p. 
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COJVTPldUSON OF' LATITUDES RECOHDElJ m /\CCOUN'T'S 
OF' DHlIKF'S VOYAGE OF cmClJ.lVv,\,\VW(ITION 

In the listing that follow,o; this commentary, lalitmles of various 
places visited on Drak'c' s voyage of circumnavigation are extracted 
from Y:'_ClEld EncOlo'passed and other accounts and compared with the 
true laUtudes of those places as near as they can be ascertai<led to com·· 
pare their degree Gf accuracy. In the absence of bis log". there is no 
way of knowing how many aI' which of tbe stated latitudes were computed 
by Drake; but it is prooable that most given in World EncompaE:sec1 wcre 
his. Latitudes given by Edward Cliffe and John Cooke, both of wilom rc
turned to England in the Elizabeth, may be from their own nEvigalion or 
the log of the Elizabeth. ------

The latitudes of Cape Kantin and Mogador, and possibly also Cape 
Blanco, on the west coast of Africa may have been derived from charts 
or a rutter used by Drake. This part of the African coast was knoVin 
to him and other English navigators and had been long known to the Por-· 
tuguese~ Mogador "was desi"gnatcd as a rendezvous for Drake's fleet in 
case of separati.on and its latitude undoubtedly known; Maio Island's 
latitude in the Cape Verde Islands may also have been taken fl'om charts. 
Drake had been in these islands in 1567 in the erYlploy of the Hawkins 
brothers. These are given here, hovrever, because they i.llustrate the 
dcgr8e of accuracy that could he attnin ed in the last quarter of the six
teenth century. 

After Jeaving the' Cape Verde ISlands it is most: probable t
'
1"t 

Dral,e ycrified charted positions by his own observations, as Nuf;o d2 
Silva recorded -thRl liRe causea a chart ·-bf the coast 07 i-3razil to be b_~anEi-
18.ted into English from the Portuguese, and as we went a long tlw coast 
he kept on verifying it down to 240 which is as far as the Purtuguese 
charts rea8h~ 11 

Many latitudes in the Enst Indies are given in ,\forld Encornpass",c', 
and most of them could not have come from charts. One-posSible ~xcep
tion may he the Island of Ternate whose latitude in the accolmt shows a 
relatively large err:or oJ 21.5 minutes where one might expect a small 
error. The position of this island would certainly have been s1:0'Nn on 
the large chart of the world that Drake had made in Lisbon before, start
ing the voynge as the Portuguese had long had a special interest in the 
rjoluccas. With the exceptio;} of Terna1.e and Java, the latitudes given 
for' this part of the vOY8ge are necessarily compared with latitudes de
ri\'ec1 from a l'econsiruciion of Drake's track in the East Indies. 
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Consi.deration IllUSt be given to several circumst8Dces when COJ1.1-· 
paring the latitudes from the Drake accounts. The first of these: is 
whether the observations were made on shipboard or at sea or whether 
they were made on shore. Latitudes obtained at sea were apt to be less 
accurate than those obtained on shore because of the errors introduced 
by ship's motion, particularly when using an astrolabe. For that rea
son, when it was important to establish an accurate gec;graphical posi
tion, the observation for latitude was made on shore whenever possib ' (. 

Secondly, it is important to consider by what instrument the 0])" 

servations were made, as the errors resulting from them could be diY" 
ferent. In the latter half of the sixteenth century the instruments used 
for measuring the height of the sun Or Sial'S (usually the pole f:tar) for 
determination of latitude were the astrolabe and cross -staff. The asl1'o
lab8 consisted of a heavy brass ring six or seven inches in diametel', 
gl'arlwlted i.ll degrees on the perimetcr and provided with analidac1c; pi" 
voted at the center. On each side of the center of the alidade, sighl v::tnc's 
wen, provided,and at the out.er ends a pointer i.ndicated the angle bei.ng 
measured in degrees. 1:1 use, it was necessary to suspend the <:8tro, 
hbe by a ring so that the 900 point would align by gravity to the true v',c)'
tical, Or' the zenith point of the heav8HS, At sea the astrolabe eouid only 
be hqnd,held to keep it st.eady, and 8.1. the same time, for observations 
of tlw sun, it W:1S necessary topass a ray through a pin hole in the 'upper 
sigll; vane of the alidade into a hole in the lower sight vane (stars V,el'e 
sigh1.c,d through the peep holes by an aSSistant), It was necessary to COI)

tinpe lhis procedure for a number of minutes until the highest altitude 
\1',,8 }.'cached at transit, after which the altitude decreased. It n1:1.y be 
reEl c;j.l.y Hpnrcciated that this was not an easily accomplished feat whpn 
complicated by shi.p's motion. 

The cross-staff worked all an entirely different principle; inst"8cl 
of mCPsllring the angle subtended betwecn a celestial body and the true 
\'u.'ii,cal or horizontal, the cross-staff measured the angle subtendecl be
twecn the body and the hori.zon which for practical purposes was assumed 
to be a true horizontal plane though in reality it is not. The instrument 
conf'ist(:d simply of a straight, squared wood staff and a sliding cross
piece. In '.lse, one end of the ;:;taff was held 8.t the corner or the eye while 
the user slid the cross toward or a way from him until he sighted the low
er edge of the cross on the hori~wn and,simultaneously, the center of the 
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C01\U'!,mSON C'.,' L,;TITUDES 

sun at the upper edge of the cross. (1) The degrees of arc ,mblcilded 
were then read cfi a scale O~l one edge of the staff [It the point whr.I'C the 
cros,~ intersected it. Wi.th [ll"actiee u!1d skill the cross-staH eliminat\,d 
the difficulty of attempting to stabili2e the astrolabe at sea while me,,·, 
suring the altitude of celestial bodies, but it too had its limitations. It,; 
i-;r~lduations ended at 200 and therefore it could not be uSl"d for altitudes 
lower than that. Then, although it \"las graduated to DOo, it W8S p:wsi
ca lly impractical, if not impossible, to use it for altitudes much over 
COo, W:"ltel's points out that roughly between 200 N and-20o S, the c"os~,
staff could not be used at any season of the year because the Still' s 2l~::l

tude is too great between those latitudes. (2) 

In <,ddition to the problems entailed in its use, the cross-staff in
troduced a parallax error caused by the impossibility of making the 
sighting end of the staff, or apex of the altitude angle subtended by the 
cross-Ataff, coincide v;ith the center of the eye's lens through which the 
DIU.tude \vas observed. This error varied from on8 h1di~lidua1. to f,nothcr 
and occurred no lTJatter how carefully the end of the staff was posi.tioned 
in relation to the eye. Edward Wright, in the latter part of the si.xteenth 
centll:i:'y~ reckoned that.-this l1"light cause an 8rror o,r fl'ODl 10' to"nl~l'e 
tkon 10 , partIcularly for high altitudes and small staffs. (3) Further, it 
5s very unlikely that a correction for dip of the horizon was applied to 
aH.ihl,,:1E::S obtained with the cross-staff at the time of Dr81':.e's voyage, 
snd this omissi.on introduced a~1 orror of 4' to 5', depending on the height 
or the ship's deck froIl1 v-Illich the altitude was taken. Thus, '-co!1sid~::rJ.ng 
cases where ths cross·'·staff vIas prc1bably used at sea by Drake, .those 
latitudes freque~Jtly show errors of 20' to 30 1

• 

It must be considered also th"i, with either instrument, observa
tians were taken by open sight methods, as the telescope was not devel
oped l;ntil 1608. Angular calibrati.on of the astrolabe and the staff ap
pe:))':? to h"vc been limited to even dogl'(:::~8, and fractiOns thereof de
pended on interpolation, th2 accuracy ()f v.'hieh depended 11pOll the judge-

1. See William Bourne's instructions for the cross-staff (c. 157·1) ill 
E. G. R. Taylor, cd., A Regiment for tbe Sea, pp .. 207 -208. 

2. See D. W. Waters, TJ:.~ An of ~avigat{on, pp~~4-55. 
3. ~biE" p. 222. 
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COMPARISON OF LlITITUDES 

ment: of the individual navigator as there were no verniers. 

Corrections for atmosphedc refraction and Pal'a llax of ihe sun, 
which are taken into account in modern navigation, are l'elative1y in8,[p:
nifitant. For an altitude of 200 the combined correction is on the O}'clel' 
of 2' 31" and decreases to 0' at 900

• These corrections are applicable 
to either the astrolabe or cross -staff. 

Another source of error that must be taken into consideraUon, 
whether with respect to ,the astrolabe or the cross-staff, is thc decli
nation of the celestial body observed. Declination is the angular distance 
of the body north or south of the equator or equinoct.iai,and this,comb:i.nod 
with the altitude of the body at the time of transit,gives latitude. From 
tables of declination of the sun for each day or the year, one can deter
mine approximately what the altitude was for c&ch of Dr&ke's latitudes, 
assumingthat they were based on sun sights. With the best na vigators 
of the time, Drake probably used an almanac for the sun with four de· 
clination tables to take account of leap years. Waters states that the 
order of accu:cacy of theseta'bles was within 5' to 10', which for prac" 
tical purposes was quite sufficient. (1) 

A fm'ther source of error resulting from the declination t<}bles 
was the correction for longitude. The tabul<ltions werc madefor decli
nation at the time of h:ansit of the prime mericiian, which at this time 
in England was that which passed through the Azores and for all other 
meridians an interpolation correction had to be made for whether the sun 
transited east or west of the prime meridian. For the ordinary na vigs ,. 
Hon on the European &nd- West A frican coasts and even as far as the 
West Indies the correction could be ignored for practical purposes. FOr 
places more than sixhours east or west of the prime meridian ,; signifi
cant error could result when the daily rate of change was as much as 
23'. In turn, the accuracy of the correction depended npon the accuracy 
of the longitude, though generally the errors resulting from longitude 
errors would be Gm&H. 

With respect to the declination tables, we are faced with the ques
tion of how Drake handled the dates and longitude correction in the 
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COJvIP1~mSON OF LATITUDES 

WICstE,rn Pacific and the East Indies and the effect that his manner of 
USing the tables had on his latitudes. Sailing west across the 180 0 

meridian, the date mlJst be advanced one day. Drake evidently did not 
take this principle into account, as his shipboard date was one day be
hind upon his retul-n to Plymouth. 'the latitudes in the Far East sug
gest that some correCtion was made, but at the same tiTIle there seems 
to be a small error that is common to most of them. In that region, all 
of the latitudes were necessarily obtained from observations made with 
the astrolabe because of the high altitude of the sun. 

In the listing below, the latitudes of places visited by Drake are 
derived from charts, sailing directions, or maritime positions listed il1 
A l11erican Practical Naviga tor: Bowditch, published by the Hydrogra phic 
OfHce, U. S. Navy Department. -To simplify comparison, seconds of 
latitude arc rounded off to the nearest minute, and quoted references to 
latitudes are converted to the modern equivalent of degrees and minutes. 

25 DI~cember, 1577 
--~- -------
Cape Kanii.n, West Coast of Africa. 

VitTorld EnC i)111p3DSed 
ciI1Te- acc:ounC---' 

Latitude 

32° 32' N 
320 30' N 
32° 30' N 

Difference 

2' 

The CCipe was sighted in the rX1orning; no landing is Hlentioned. 

2() -31 Decem02r, 15'17 
.~---.~----.-----.----

J\1ogador Island, West Coast of Africa 

W_o..r.~~ ~nco~~passed 
Cliffe aecol1l1i 

31 0 30' N 
31 0 40' N 
31 0 30' N 

Drake landed on the island and set l1p a pinnace. 

7 January, l57~ 
Cape GhirJ Vlest Coast of ..:~friea. 

World EnC0111paSsed, " C8.pC De Gucrre." 
Cliffe account 

300 38' N 
300 N 
300 N 

10' 
o 

38' 
38' 

No landing is mentioned. \Vorld Encompassed leaves the position 
open, it being given as "30 deg-:-[ ] min. ", as though the figure 
\vas unco111pletcd or -uncertain. 
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COMPAl{ISOI~ OF'L.I\TlTUDES 

Latitude Difference 
1G Janu:uy, 1578 
Cape-:glanco-;-v\,csi Coast of Africa. 

Wodel Encomp3sscd 
Cliffe account 

200 46' N 
200 30' N 
200 30' N 

1G' 
16' 

World Encompasscd indicates that the Cape was reached at night 
ail~(j-:!:""eference to the Crosiers) or Southern Cross" in this acco.unt 
:md in Cliffe's makes it evident that the latitude was obtained 
from an observation of this constellation. Cliffe gives the methDci 

of calculation in detail which reads in part: "And the Crociers, 
bei.ng the guards of the South pole, he raised 9 degrees ,;0 min. 
The said Croders be four starres, representing the form oLa 
crossc, and be 30 degrees in latitude from the Souih pole: and 
the lowest starre of the sayd Crodel's i.s tobe taken when it is 
directly under the uppermost; and being so taken; as many degree!3 
as it wanteth of 30, so many you are to the Northwards of the 
Equinoctiall." Thus, 300 minus gO 30' equals 200 30' N. Latitude. 

The rule of thumb was certain to' be inexact, and its application 
in other inst:mces in low northern latitudes and southern latitudes' 
rnay have contributed to large errors. 

28 -30 January, 1578 
r;-raio Island, Cape Verde Isle,nds. 

World .Encompassed 
Cliffe account 

15 0 14' N 
15 0 0' N 
15 0 0' 

14' 
14' 

Drake anchored at a landing on thc west Po.lde of the island and 
spent some time ashore here. 

31 January, 1578 
J.'ogo -Island {center}, C. Vey'de Islandf .. 

,~Vorld Encompassed 
14 0 53' N 
14° 30' N 

This island was observer! in passing and the position given is 
prouablyestimated. 
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COlviP!,RISON OF LATITUDES 

14 II pril, 1578 
Lobos Island (Punta del Este) Rio de la Plata. 

World Encompassed 
Cliffe account 

Latitude 

350 02' 8 
350 - 8 
350 - 8 

Difference 

2' 
2' 

World Encompassed mentions only the Cape ("Cape 8aint Mary") 
attl-;8 mouth of the river, but Cliffe specifically desc~ibes the 
island and locates it "being in 35 degrees of 80utherly latitude," 
Drake landed a few leagues -within the estuary and remained two 
days, during which time he probably verified his latitude from 
an observation ashore. 

26 i\J?E!l, 1578 
Point Meclano, East Coast of 8. A medca, 

World :e;ncompassc.?. 
36 0 53' 8 
36° 20' 8 33' 

The accounts do not name this point, but positive identificaUoll 
can be made fronrthc descriptions gixen in World Encompassed 
and by Cliffe ,- The 18titude given in World Encc;rr:]passed is given 
as an approximation as "about 36 deg, 20min. and somewhat 
beller South latitude." /, sho"l is mentioned lying three or four 
leagues off the point, which would be Medano Bank, 

12 ~!~~~_Y!.._ 15 7~ 
CFlbo }ilanco .. East Coast of S. I';.Hlerica. 47 0 12' 8 

'Vorld EnconJpasscd 470 - S 12' 
cfffre ;;r:c-(iuiit----- 47° - 8 12' 
Coolc--~ a::C:O~lnt 470 04' 8 8' 

Dnlke spent f\ couple of days here in a small cove on the south 
side of the Cape and spent some time ash:)re. He g'ave the name 
"Cape Hope" to this Cape. 

17 May - 3 June, 1578 
Bahia de los Nodales, East C08i3l of 8. America. 
assumed nnchorage, 47 0 57' 8 

lVorl9 Encompassed 47 0 3~' 8 27' 

World Encompassed indicates that the anchorage was found in 
-- -- ~ 11 fI 
the northern part of the bay, l1amed by Drake 8eal Bay, and 
som;:! timc spent 8.f'hore on a sl1n11 island close by the mainland. 
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CO!IIPAHIS01'l f~Jif' LNJ'l'L lIDES 

The SV.:3tlne v,ras l!1.'()~;.en up and bll}:'l1t here [01' ir'Of},.\r(irk :1nd 
fjn;\~()o;:L-

17··1B .lIJi1E;., 1573 
-----------.. 
Porto Santa Cruz {entranceL E8.st COHst ()f 

Scuth A rnerica 
V,'0E~~l ~2:'compa~(c(~ 

Latitude 

50 0 08' S 
500 20' S 

Temporary anchorage was made in the bay outside the mouth of' 
the river here, l,vhic1l is alluded to by Fletcher in his account, 
but i.n ~~orld EncoTl:pc:.::.se? only the outer bay is mentioned. 

20 ;rune .. 17 August, 15'18 
]?ol-t·St.·JuTia~':-·Bast Coast of South America 

\V:"::E 1d E;~c:?rn passed 
eli.Hc <".rcount 

49 0 17' S 
490 30' S 
490 30' S 

13' 
13' 

The tI'Lle latitude given here is for the island on· which Drake 
encamped. It should he n()~ed that the time of year is the dead 
of w:hrter, and the cdtitude of the sun would have been in the 
neighboJ'boocl of 20 0 • 

20 AllgUSt~ 1578 
St!'''~'i of-Magellan, easlern entrance (center) 

~y?~~~ Encompa"ssc9_ 
Cliffe Account 

52° 27' S 
520 - S 
520 30' S 

World Encompassed qua lified this and 1he following latitudes 

27' 
3' 

-_._- , 
relative to the Eltrait that they were concluded 'by all our men's 
obseruations. II 

L~l-.£l..~~ s t '}2~~ 
Ca pc Frowa l'd, Strait cf Mage Hall 
(middle of strait) 

Wor!~ Encomp8s:'::,('-c!. 
Cliffe account 

53 0 56' S 
53 0 15' S 
53 0 20' S 

41 ' 
:>6' 

y.:?rld Encomp3sscc1 gave 1hc btitude for the "middest" part of the 
strait, but Cliffe nlukes it clear that what he considered to be 
!'i."jef~l"(; <lboui: the nJid[~tll \V~.1p, lhl?- bend ai. Cape Froward. 
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G Seple~l1LeJ:') 1~)78 

Stl'aLt of lVTage]YFltl,.vestel'l1 entrance (centc1') 

~Vo.!:j~ !'2~:~~.':l2.r.~1Ssec:Jc 

Latitude 

f)2 0 3','! S 

52° 30' S 7' 

Drake had i.ntended to 12nd on Cape Deseado to set up " monument 
for Eliz8Dctil but could not because of the foY'cc of the wind. 

24-28 October, 1578 -------_._-----
Cape, Horn 

Vi'orld F.ncomp8sE1ed 
550 58' S 
56 0 0' S 2' 

Thol1gh there are some who dispute whether Dl.·ake saw Cape Horn, 
the weight of evidence is in favor of the prDbabiEty that he did. 
He spent a eouple of dayf1 in the region, went ashore, and was 
blessed with fair weather. The Eme of year was approaching 
summer, and the nights were but two hours long. 

5 Decembcl', 1578 
------------
Valp81'aiso, West Coast South Amedea. 

World Encompasse(~ 
33 0 02' S 
35 0 40' S 

This latiturl(e in World Encomp~ssed may be a typographical error 
as Drake had come south from a bay only 6 leagues distant which 
the aceo\ltll placed in "32 deg. or thereabout, " possibly Quintero 
Bay. The position should probably re~,d 32 0 40'. 

J 8-20 December, 1578 
PorCile;r8dura,-1f;estCo~ist of South America 

World E~colOl?assed 
29 0 57' S 
29 0 30' S 27' 

A landing party wel,t ashore here for \Vater in the morning of the 
19th, but the English were discovered by the Spani::lrds and 
driven off in the afternoon. Drake apparently did not go ashore 
himself. 

2". Dec., 1578 - 19 Jan., 1579 
S~dada Bay (careenagc"), West 'Coast of 
South A. medca. 

World Encompassed 
Nurio da Silva t s -log 

27 0 41' S 
27° 55' S 
28 0 10' S 

14' 
JD 29' 
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CONtPflHISON OF L!\TITUl.iQ>; 

The Golden Hind \V28 careened here} probably in. the cove ill.si.-:!e 
Pt.a, Cachos., Chasc:o Cove, and a pinn3ce V/.J.S asscnlblc::]. NUllO 
da Silva's log records that he observc:d the :-::l1D J J::"{D. 8n<.1 fO~lll~l 
29 1/6 degrees of latitude. The sun's altitude in this period was 
over 800 , which makes a difficult observation. 

-)",. J 1-79 _~_~ ____ c~i1l\ary, ::> 
B~lbia de 1\lejillones~ West Coast of 
South America. 

W?_~~~ Ei1c:ompass~<:l. 
23 0 06' S 
22 0 30' S 36' 

Anchor W8.S cast off an Indian fishing tOlVn here called 11 Mormorena" 
in '.Yodel Encompassed probably corresponding to the present town 
of i\ii:ejiTIo11es. ThelatJtude was probnbly not tnken on shore here_ 

7 Fet:i~uary, 1.'5.79 
·.A rica .. West Coast of South -.[~ 11lerica. 

World Encornpas.~ec1 

The very lzirgc dii'ferE:ncc from the (rue latitude here and the cont..,,,, 
in which it \vas used in V/()rld Encompasserl"rnakes it seem unlikely 
that the positi~n vias dCl'iv2d"fronl Drake's-navigation~ 

!5-16 Fehruary, 1579 
Callao de Lima, WeRt Coast of South Amedea. 12° 04' S 

:E<:)L~~ Encompassed 12° 30' S 2G' 

Drake entered the roadstead of Callao at night and departed in the 
nl0ruing. 

_? '~E~ e 0- 'J a '.::Y,-~ b 19 
P8itR J Vlest CO:Jst of Sonth i\rneric-a. 

\Vo J~_1,0 E 12 ~~~~ y.~ .. ~_~ .:::_~~ 
50 05' S 
4° 40' S 

The, accol'r,l F:,crcly states that Drake "fell" with this port. 
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Latitude Difference 
1 l\1arch .. lG'79 
---"'-~---'--~.~ 

C;:-IP(! S:::H1 F:t'8ncisco, Pta. Golera, West Coast 
of SOUl h A rn c'l'ica. 

W(~}~~11i_~1C'on1paSf.1C~ 

0° 51' N 
1° - N 9' 

" •.. the fired of ML,rch wee fell with cape Francisco.." At mid
day the Cacafuego 'vvas sighted. The sun would have been nearly 
over'head-hcr':;-:--

1 (j -24 lVfarch, 1579 
r,iland-of cairo. West Coast of Central America. 

R. Hakhlyt, Voyages, 1600 edition. 
70 43' N 
80 - N 17' 

A position for this island is given on~ by Hakhlyt in his special 
account of Drake in California. A Spanish prisoner of Drake's 
related that at departure, Drake "went to the Island of Cano, 
where, with the compass, he took observations of the land and 
ihe sun, wrote notes and took his course; towards Cabo Blanco." 
See Nuttall, New Light.~ Drake, p. 186. 

13-·16 April, 1579 
C;'U[,;ttl],CO; West- Coast of lVlexico. 

~Y.c:~::J ~nc.~passed 
11<, kh'yt .. Voyage:.;:, 1600 edition. 

15°45' N 
15 0 40' N 
15 0 50' N 

The town vvas taken 3!lCl held by the English during the entire 
sta)!' here e 

(?) June, 1579 
~-.--.. 
Co.pe IVIendocino J coast of Crllifcrnl.a. 

Bl.undeville: aCCO'c1111: 

Dudley account 

40° 2(;' N 
400 - N 

N 
26' 
26' 

Dudley stated that Drake and the Spcll1ish pilots f0\md Cape 
Mendocino at 400 • It waS probably only seen in passing at sea as 
no landings were said to have been made by Drake. 
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