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  Some Anomalies in a Spanish Chart 
of Vancouver Island–1791 

Nicholas A. Doe 

Background 
The mountainous, rain-forested coasts of British 
Columbia’s Vancouver Island and the adjacent mainland 
have been inhabited for thousands of years by people 
skilled in the art of coastal navigation, but it was officers of 
the Spanish navy who were the first to use precision 
surveying instruments to compile a comprehensive chart of 
the area. The work of the Spanish began in the summer of 
1789 and was completed three years later when Dionisio 
Alcalá Galiano and Cayetano Valdés made the first 
uninterrupted circumnavigation by Europeans of 
Vancouver Island.1 The newly-arrived British captain, 
George Vancouver, with a little chagrin, but with due 
acknowledgment, included much of the Spanish work in 
his own chart which would otherwise have been bereft of 
detail except for the continental shore which he was 
meticulously surveying in the hope of finding a northwest 
passage to the Atlantic Ocean.2 

Prior to the arrival of the Malaspina expedition in August 
1791, the Spanish surveys were directed by the 
commandant of the naval post at Nootka, a position held by 
Estéban José Martínez until he was replaced by Francisco 
de Eliza following the famous international incident at 
Nootka in 1789.3 Martínez was an enthusiastic advocate 
for the exploration of the waters around Vancouver Island, 
even claiming that he had been the first to discover, or 
perhaps we should say rediscover, the Juan de Fuca Strait 
in 1774.4 

The principal surveying expeditions were commanded by 
José María Narváez (1789), Manuel Quimper (1790), and 
Eliza (1791).  When Captain Alejandro Malaspina arrived 
at Nootka in August 1791 on his Captain-Cook-style, 
around-the-world expedition, he spent time exploring and 
charting the environs of Nootka, and assigned to Galiano 
and Valdés the task of completing the work the following 
year. 

The charting began with Narváez taking the small schooner 
SANTA GERTRUDIS LA MAGNA5 (32 tons) down the outer 
coast of Vancouver Island from Nootka as far as Port San 
Juan, confirming the reports of the fur traders of the 
presence of a large passage to the east. The following year, 
Quimper with Gonzalo López de Haro and Juan Carrasco 
in the sloop PRINCESA REAL6 (65 tons) explored both 
shores of the Juan de Fuca Strait as far as the San Juan 
Islands. And in 1791, an expedition led by Eliza with José 
Antonio Verdía and Juan Pantoja y Arriaga in the cargo 
ship SAN CARLOS (196 tons), and Narváez and Carrasco in 
the schooner SANTA SATURNINA7 (32 tons) explored what 
is now called the Strait of Georgia, sailing as far north as 

Texada Island and within sight of Discovery Passage and 
the islands of Desolation Sound.8 

The chart that details... dated 1791 
The results of the several surveys prior to the major 
Spanish and British expeditions of 1792 were compiled at 
Nootka into a chart Carta Que Comprehende... [Chart that 
details...]. This chart is variously known as the Eliza chart 
(because he was the commandant and it has his name on 
it),9 the Carrasco chart (because he may have done most of 
the drafting),10 or the Narváez chart (because he added the 
part of most interest to the present-day inhabitants of the 
Vancouver area of British Columbia). The chart is 
identified by the historian Henry Wagner11 as #779 and a 
particularly good reproduction of it can be found in a 
publication by the Naval Museum in Madrid.12 Most 
book-sized, black-and-white reproductions, including the 
one shown here as Figure 1, give a poor indication of the 
work that must have gone into compiling the chart, or of 
the fascinating detail that it contains. 

There are of course some noticeable differences between 
the Spanish and modern charts of the area, shown here in 
Figure 2. Most, but not all of the coastal trends are rotated 
up to 10° counterclockwise in the early chart so the 
direction of the axis of the main island tends to be more W-
E than the NW-SE it actually is;13 the chart of the San 
Juan Islands is understandably, given the limited time and 
resources of the Spanish expeditions and the number of 
islands in the archipelago, somewhat confused; the 
southern portion of the east coast of the main island is 
delimited by the Gulf Islands, a detail that remained 
uncorrected until the canoeing expedition of Governor 
James Douglas in 1852;14 and there are much-commented-
upon errors in the vicinity of the present city of Vancouver, 
where Point Roberts (Sp. Isla de Zepeda)15 and Point 
Grey (Sp. one of the Islas de Lángara) are depicted as 
islands with a large stretch of water between them and the 
mainland to the east.16,17 There is also a conspicuous 
engraving error on the longitude scale of the Madrid copy 
of the chart, but not on others, which has all points east of 
18°W (San Blas) marked 30' too far west.  

Identifying the unidentified 
One of the frustrations of students of the brief Spanish 
history of Vancouver Island is the relative scarcity of 
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 records left by the first Europeans to visit the coast. In part 
this was due to the long-established reluctance of the 
Spanish Government to release information for fear that it 
would attract attention to a region which, in the 
imperialistic fashion of the time, they claimed, but could 
not control. It was also probably in part, as the British 
Columbian historian Tomás Bartroli has suggested, due to 
the fact that most people aboard the Spanish ships were 
illiterate. Although factions in the British establishment 
were also in favour of secrecy, the British nevertheless 
brought the northwest coast to the world’s attention 
through the published 
writings of Captains Cook 
and Vancouver and those 
that sailed with them.18 

Some brief narratives of 
the surveying expeditions 
that were engaged in 
charting Vancouver Island 
prior to 1792 have 
survived, but particularly 
disappointing is the lack of 
any firsthand account of 
the voyage made by 
Narváez with Carrasco and 
Verdía into the Strait of 
Georgia (Sp. Gran Canal 
de Nuestra Señora del 
Rosario la Marinera) in 
1791. This historic voyage 
was evidently made under 
poor sailing conditions in 
the schooner SANTA 
SATURNINA and the 
expedition’s longboat.  
According to Pantoja who 
stayed behind with Eliza in 

the SAN CARLOS, the larger vessel towed the smaller 
whenever the wind was good, but when the wind failed the 
schooner had to be towed by oarsmen in the longboat.19 
The precise route that Narváez took is unknown and charts 
like the Carta Que Comprehende..., the Plano reducido... 
of Gonzalo López de Haro [Wagner #813], and sketches 
by Eliza [Wagner #784] and Pantoja [Wagner #796] are all 
that we have to go on.11 Several locations on these charts 
cannot now be identified with any certainty. 



 

Lighthouse:  Edition 56, Fall 1997 9 

A speculation by the author some years ago was that by 
using a computer to correct the cartographic errors, it 
might be possible to use identifiable locations to give more 
precise coordinates for unidentified locations than has been 
done in the past. The general idea was that by “morphing” 
the chart from its original form to the modern equivalent, 
unidentified points would be carried along with known 
points to their correct position. One could think of the 
process as putting the old chart (Figure 1) on a rubber 
sheet, stretching it here and there until the identifiable 
locations are brought to their correct positions as indicated 
by a modern chart (Figure 2), and then looking to see what 
the distortions to the sheet had done to locations on the old 
chart which are difficult to identify. As it turned out, this 
idea was a little too optimistic, but in making the attempt 
some interesting discoveries were made about the chart and 
the methods of the Spanish cartographers that assembled it. 

Surveying errors 
The errors that might be expected in a chart of this type can 
best be described by outlining the (probable) coastal 
surveying methods that were used in the late-18th century. 
The basic technique was for the ship to take up a position 
(station) and take the compass bearings of prominent 
features. The ship would then move along the coast to a 
new station, and again take the bearings of the prominent 
features identified at the first station. The line joining the 
two stations constituted a baseline, and if its length and 
orientation were known, the intersections of the bearings 
taken at the two ends of the baseline were sufficient for the 
features to be plotted on the chart. This is the process 
known to surveyors as triangulation, and there are many 
variants of this basic technique.20 The errors that occur in 
charts constructed by triangulation can be put into four 
categories, namely, errors of scale, triangulation errors, 
errors of orientation, and errors in geographic location.    

Errors of scale:  In the 18th century, the accurate 
measurement of distance at sea was difficult. If a ship was 
conducting the survey alone, the length of the baseline had 
to be determined from measurements of the ship’s speed, 
and the time it took to move from one station to another. 
When the wind was variable, or there was an appreciable 
tidal current, measurements of speed were difficult to make 
and it is conceivable that when time was short and 
conditions were bad, the surveyors simply resorted to using 
their considerable skill at judging the distance by eye. If 
two ships were involved, one at each station, there were 
tricks that could be employed such as measuring the angle 
subtended by the other ship’s mast with a sextant, or firing 
a gun and measuring the time between the flash and the 
report. None of these techniques, however, were 
particularly accurate. 

Errors in the length of the baseline were directly reflected 
in errors in the scale of the chart. If a single baseline was 
used, as was often the case for harbour surveys for 
example, all distances on the chart would tend to be either 
over- or underestimated, but the shape of the surveyed 

region would not be distorted. However, if a running 
survey was made, one would expect fluctuations in scaling 
errors as one proceeded from one baseline to the next 
down the coast. Scaling errors in running-surveys are a lot 
harder to identify than in fixed surveys, particularly if the 
locations of the original baselines are not known.  
Apparent scaling errors can also easily be generated by 
other types of error.  

Triangulation errors:  This kind of error is the result 
of a compass-bearing measurement error.  The bearing 
could be that of a feature being charted, or that of the other 
end of a baseline. If a single ship was conducting the 
survey, measuring the bearing of one station from another 
had all the attendant difficulties of measuring their distance 
apart. 

Triangulation errors tend to be random in nature and are 
virtually impossible to correct in any systematic fashion. 
Errors in bearing measurements were probably controlled 
by taking more than the bare minimum number of bearings 
so that they could be checked for mutual consistency. 
Although not intended primarily as a surveying instrument, 
sextants held horizontally are first-class instruments for 
measuring relative bearings and they were certainly used 
for this purpose. Because relative bearings could be 
measured very accurately, they can give important clues as 
to the identity of locations that have been mischarted 
because of faulty distance estimates or compass directions.  

Errors of orientation:  All bearings were measured 
with respect to compass north and the determination of 
variation, which is the difference between compass north 
and geographic north, was an important activity of the 
surveying teams. The result of an incorrect determination 
of variation was an otherwise undistorted rotation of the 
chart segment when it was incorporated into a larger chart 
which had geographic north as its reference. Chart 
orientation errors of more than a degree or two as a result 
of an incorrect determination of variation are relatively rare 
in professionally surveyed charts of the period. Parts of the 
Carta Que Comprehende... have serious orientation errors, 
but, as we shall see, for the most part these are the 
secondary effect of another type of error. 

Errors in location:   These are errors in latitude and 
longitude. Although the determination of latitude was a 
routine operation for 18th-century navigators, the 
determination of longitude was a much more complicated 
and time-consuming business. The usual practice for charts 
of small areas was to establish the latitude and longitude of 
just one point on the chart and then to construct latitude 
and longitude scales based on distance measurements from 
that point. Of course, charts of larger areas, 
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 such as that covered by the Carta Que Comprehende..., 
were composite charts, and the various independently-
surveyed segments could only be accurately juxtaposed if 
their latitude and longitude scales were correct, which 
commonly was not the case. 

The prime meridian for longitudes in the Carta Que 
Comprehende... is the meridian of the Contadoría of the 
Spanish naval base at San Blas in Mexico. The outpost at 
Nootka was, with unusual accuracy for longitude 
measurements, located correctly at 21°20' W of this 
meridian by Alejandro Malaspina.21 The latitude of 
Nootka is marked as 49°34'N, which is just 1.5 nautical 
miles south of its correct value, a fairly typical latitude 
error at that time. 

Analysing the chart—the method 
The first approach to analysing the chart was to make a 
map of error vectors, that is a map showing at as many 
points as practical the direction and magnitude of the 
difference between the positions plotted by the Spanish and 
the corresponding positions on a modern chart. Without the 
aid of sophisticated professional cartographic software, or 
an advanced degree in topological analysis, this was 
proving for the author to be a very time-consuming and not 
very enlightening procedure until, eventually, a more 
mangeable approach suggested itself. The essence of this 
approach was to examine the longitude and latitude errors 
independently, thereby rendering one complicated two-
dimensional problem into two much simpler one-
dimensional ones. 

Figure 3A shows a plot of the longitude error22 relative to 
that of Nootka in the Carta Que Comprehende... of points 
along the west coast of Vancouver Island starting at 
Nootka, the graph origin, on the left and ending near 
Gonzales Point at the southern tip of the island on the right.  
Because this stretch of coastline tends SE, a left-to-right 
movement in this graph  corresponds both to a west-to-east 
and to a north-to-south movement; however, in Figure 3A, 
only the west-to-east movement is relevant.         

 
Starting at about Estevan Point west (and north) of Flores 
Island, an easterly longitude error rises sharply and linearly 
as one progresses down the coast (left to right on the 
graph) to just beyond Pachena Point. At Pachena Point, the 
easterly-error trend abruptly stops but resumes at San Juan 
Point and continues, although at a different rate from the 
more northern section, to Gonzales Point in the south (top 
right). Although not readily apparent because it occurs 
along a relatively featureless part of the coast, a few miles 
of coastline between Pachena and San Juan Points has 
actually gone “missing” from the chart, or is at least 
severely squashed. 

 
Figure 3B shows a plot of the latitude error for the same 
stretch of coastline as in Figure 3A, and now it is possible 
to think primarily in terms of north-to-south movement. In 

sharp contrast to the plot of the longitude error, the latitude 
error is dominated by randomly distributed position errors. 
There is only a small, barely discernible, progressive error 
as the coast is followed from north to south (left to right); 
nevertheless, the distinctiveness of the error curve for 
places north (left) of Pachena Point and south (right) of 
San Juan Point can still be seen. Note that the x-axis to 
y-axis ratio is the same in all the graphs in this paper so 
that scaling errors, indicated by the slope of the dotted 
trend lines, can readily be compared; a positive (upward) 
slope indicates that the coastline has been drawn too big, a 
negative (downward) slope that it has been drawn too 
small. 

 
Figures 3A and 3B taken together suggested that the chart 
might be made up of segments, all the points of each 
segment being subject to the same independent longitude 
and latitude (linear) scaling errors, indicated by the dotted 
trend lines, and the same independent longitude and 
latitude offset errors, indicated by the intersection of the 
trend lines with the vertical axis through zero on the left. If 
true, it appeared that correcting the chart would be a simple 
matter of removing the offsets, and restoring for each 
segment the correct longitude and latitude scales, leaving 
only the random position errors that scatter the points 
about the trend lines. 
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It is important to note here that while the random errors 
usually amount to no more than two or three nautical miles, 
the scaling errors are serious. In Figure 3A for example, in 
order to remove the errors, the longitude scale needs to be 
reduced by 28% for the western (northern) segment on 
the left, and 21% for the eastern (southern) segment on 
the right, and the most serious errors resulting from 
incorrect scaling exceed 35 nautical miles. Note also 
that the choice of scaling unfortunately sometimes 
exaggerates the relative importance of the random 
triangulation errors, as in Figure 3B. For the purposes 
of this paper, these should be ignored. 

A number of pairs of plots similar to Figures 3A and 
3B were made, the most important of which will be 
described below, and these enabled the chart to be 
broken up into about 18 segments. [Not shown for 
space reasons.] Because of the statistical nature of the 
analysis it is quite possible that some points have been 
assigned to the wrong segment, and that the number of 
segments is not correct; nevertheless, the author 
believes that this disassembly of the chart reflects 
moderately accurately the way it was put together.   

The Spanish method? 
Before directing attention to the segmentation process, 
we should perhaps pause briefly to consider what the 
successful correction procedure tell us about the 
techniques of the Spanish cartographers. What the 
cartographers appear to have done is to assign geographic 
coordinates (longitude and latitude) to two points within 
each segment, and then stretch or shrink the segment as 
required, independently, in the x (longitude) and y 
(latitude) directions, until the two points are at their 
assigned positions.23 In theory, except in special cases, 
this procedure is not correct as the following sketches may 
help make clear.  

In the first of the two sketches in Figure 4, a symbolic chart 
segment (top left), representing a segment that requires 
correction, has been transformed by scaling and rotating 
(top right). This type of correcting transformation is an 
idealized version of what one would expect to be required 
for chart segments that had been incorrectly scaled and 
oriented. 

In the second (lower) sketch in Figure 4, the correcting 
transformation has been made by independently changing 
the x-axis and y-axis scales of the figure on the left until 
the baseline A''B'' has exactly the same length and 
orientation as the baseline A'B' shown in the first (upper) 
transformation. Clearly, although as far as the baseline is 
concerned the transformations are the same, they are not so 
for the rest of the segment; the second transformation does 
not preserve the shape of the figure, as it should, whilst the 
first transformation does.  

For chart segments that are almost straight lines, there is, in 
practice, not much difference between the two 
transformations and it may well be that the Spanish 

cartographers knew this and, because they were in a hurry 
to complete the chart, they used the computationally-much-
simpler second transformation rather than the first. 

Whatever the case, the author’s assumption is that, because 
independence of the longitude and latitude errors is such a 
common characteristic of the chart, the second 
transformation is the one that the Spanish cartographers 
actually used.24 

Segmenting the chart—the results 
Some of the most important results of the search for 
segments are illustrated in the following four pairs of 
graphs. 

Figure 5A shows a plot of the longitude error for points 
along the east coast of the island, starting at Cape Lazo 
near the present-day Comox on the left, and finishing at the 
southern end of Saturna Island in the Canadian Gulf 
Islands on the right. The characteristics of this plot are very 
different from those for the west side of the island shown in 
Figure 3A. Here, there is no appreciable longitude error 
down the length of the east coast, other than the fact that 
the whole coastline is shown about 33 nautical miles too 
far east. 

Figure 5B shows a plot of the latitude error for the east 
coast.  This graph completes the contrast between the east 
and west coasts by showing that whereas there are few 
latitude errors along the west coast as shown in Figure 3B, 
the east coast shows a progressive latitude error from north 
to south (left to right) as one progresses down the 
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 coast. The longitude scaling error on the west coast, and 
the latitude scaling error on the east coast complement each 
other and give the depicted coastline of Vancouver Island 
its counterclockwise tilt. One can conclude from Figures 
5A and 5B that, unlike the west coast, the east coast 
constitutes just one segment of the chart, except perhaps 
for the portion around Cape Lazo at the northern end of the 
charted coastline (far left of the graphs). 

Figure 6A shows the longitude error plot for the east 
mainland coast from Admiralty Head in Washington State 
to Point Grey in Vancouver, British Columbia. Because 
this coastline runs north-south, it is difficult to accurately 
identify the trend line, but any doubt that the mainland 
coast and the Fraser estuary region from Point Roberts to 
Point Grey are different segments is removed by Figure 
6B. Figure 6B also identifies the coastline between 
Deception Pass and Admiralty Head (top righthand corner 
of the graph) as part of another segment. 

Figure 7A shows the longitude error for the coastline 
between Point Roberts and the northern end of Texada 
Island on the left. The plot confirms the visual impression 
that Howe Sound has been severely “squashed” in the 
longitude direction as indicated by the downward sloping 
trend line; this segment is also quite clearly separate from 
that for the Fraser estuary which in contrast has been 

“stretched” in the longitude direction. Once north (west 
and left) of Gower Point, the error characteristic is similar 
to that of the east coast of Vancouver Island shown in 
Figure 5A. Note that Lasqueti Island appears to be a few 
miles misplaced relative to the larger Texada Island. Figure 
7B shows the latitude error which is again similar in nature 
to that for the east coast of Vancouver Island shown in 
Figure 5B. 

The final pair of plots, Figures 8A and 8B, show the errors 
for the Olympic Peninsula on the south side of the Juan de 
Fuca Strait. Because of the predominately east-west trend 
of this coast, the latitude scaling error in Figure 8B is 
difficult to determine; however, the two figures do suggest 
that the south mainland coast is part of the same segment as 
the south end of the west coast of Vancouver Island shown 
in Figures 3A and 3B. Note also in both Figure 8A and 8B 
the probable separateness of the small segment of coast 
between Admiralty Head and Deception Pass, as was noted 
in Figure 6B. 

The final product 
In all 18 segments were identified, some of which were 
small. In each case a linear regression analysis of the 
relationship between the old and modern longitudes and 
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 latitudes was made to determine how to correct the scaling 
and positioning of the segments.25 After rescaling and 
repositioning, each segment was checked for an orientation 
error which was determined by rotating the segment about 
the corrected mean longitude and latitude of the segment 
until the sum of the squared distances between the selected 
points and their actual locations was as small as possible. 
In nearly all cases no significant improvement could be had 
by rotating segments once their longitude and latitude 
scales were correct, the exceptions being Howe Sound and 
Burrard Inlet as will be discussed below.   

The final result is shown in Figure 9. In several cases, a 
corrected segment does not join smoothly with the adjacent 
segment, but these disconnections, which are in no case 
very serious, have been left uncorrected in order not to 
introduce subjective “fiddling” into the correction 
procedure. The only exception to this was the nudging of 
Texada Island a mile or so to the north to prevent it 
“colliding” with Lasqueti Island. The Spanish clearly 
observed the Sabine Channel between the two islands, 
though the lack of cartographic detail in the channel 
suggests that they did not pass through it; only local errors 
in the shape of the two islands causes the segment 
corrections to close the channel. 

Comparing Figure 9 with Figures 1 and 2, it seems fair to 
say that the correction procedure, although relatively 
simple, goes some way towards transforming the Spanish 
chart to its modern equivalent. Improvements are 
particularly noticeable along the east mainland coast which 
is characterized in the original by a steadily increasing 
northerly error as the present-day boundary between 
Canada and the United States is approached. This 
distortion is most conspicuous at the northern end where 
the coastline is depicted as cutting deeply into the present-
day Delta and Surrey area of British Columbia. The most 
noticable longitude error is in the Padilla Bay area of 
Washington State, which is shown considerably larger than 
it should be as a result of its eastern shore being shown too 
far east relative to the remainder of the coastline. 

One noticeable flaw in the original chart was the relative 
sizes of Lasqueti and Texada Islands and it is interesting to 
note that the correction procedure has emphasized the 
incorrect charting of the NE coast of Texada Island.   

Having achieved some success in analysing the errors in 
the chart, the next step was to look at areas where the 
original chart is difficult to interpret to see if the corrected 
chart makes interpretation any easier. Two areas were 
looked at in detail and a description of the findings 
follows. 
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The Vancouver area—a modern 
reconstruction 
Figures 10 and 11 show respectively the chart of the 
lower mainland area of British Columbia in its original 
form and in its reconstructed form. 

Figure 10, which is an often-reproduced segment of the 
Carta Que Comprehende... , appears to contain, what 
must seem to anyone not familiar with the countryside 
around the Fraser estuary, an appalling error in that it 
shows a large, non-existent body of water stretching 
northwards from between Point Roberts (Sp. Isla de 
Zepeda) and Kwomais Point in Surrey (Sp. Punta de 
San Rafael) towards the Burrard Inlet. In fact, this is a 
perfectly understandable mistake by Narváez. The land 
between the north arm of the Fraser and Boundary Bay 
is delta land laid down since the end of the last ice age 
and is still just a few feet above sea level. Now 
agricultural land, but formerly wet meadows and 
marshes, this land is difficult to see from any distance 
away from the shoreline in Boundary Bay. 
Explanations for Narváez’s error include the lowland 
around Point Roberts being flooded by the Fraser, 
being below the horizon, being shrouded in low-lying 

mist, or, the author’s suggestion, being obscured by 
refraction caused by the sun drying out and heating up the 
air above the mudflats at low tide.
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All of these phenomena, except flooding which is 
prevented by modern dykes, often give the high ground at 
Point Roberts, quite strikingly, the appearance of an island, 
which undoubtedly it was just a few thousand years ago. 

The second feature of interest in Figure 10 is the apparent 
continuation of the shoreline from Boundary Bay almost all 
the way through to the Indian Arm of Burrard Inlet (about 
where it says Boca de Florida Blanca). This distortion led 
one well-known, but incautious Vancouver city archivist 
Major J.S. Mathews to go as far as to assert that the 
Spanish probably made an overland expedition to the 
Fraser River.26  This assertion is still occasionally 
repeated as fact in local history publications and 
pamphlets, but there is no hint that this might be true in any 
of the Spanish records. As Figure 11 shows, the extended 
coastline actually represents the border between the 300-
feet (90-m) high Sunshine Heights (or Hills) in the District 
of Delta and the adjacent Fraser lowland, a natural 
boundary to suppose that existed between the land and the 
sea when seen from a distance to the south in a small boat. 

The third feature of interest is the rather peculiar 
representation of the Burrard Inlet and the identity of 
Punta de la Bodega. The contending schools of thought are 
that the point is Point Atkinson in West Vancouver, or that 
it is somewhere in Stanley Park, Point Ferguson, for 
example.27 Henry Wagner, the historian who gave a lot of 
thought to such matters was an advocate for the Point 
Atkinson solution based on the proximity of the point to 
Point Grey, 
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 and the fact that Native habitations were located on the 
chart on the east side of the point.28 It would have been 
difficult for somebody to observe a village on the east side 
of Stanley Park without that somebody also noticing that 
Point Grey is not a small island (Punta de Lángara as it 
was later to become, not, as marked on the 1791 chart, as 
Isla de Lángara or one of the Islas de Lángara). 
Unfortunately the cartographic evidence does not support 
the historian’s choice; even in the uncorrected version of 
the chart the bearing of the Punta from the expedition’s 
marked anchorage off Point Grey of 67º is seriously at 
odds with the true bearing of 15º. In contrast the bearing 
from the anchorage to, for example, Cape Roger Curtis at 
the south of Bowen island is almost exactly correct. 
Correcting the segment of the chart showing the north 
shore of Burrard Inlet unfortunately proved not to be 
straightforward. Associating the segment with either the 
adjacent Howe Sound segment to the west, or with the 
Fraser estuary segment to the south, and correcting 
accordingly produced a nonsensical result. The author was 
therefore forced to make an exception to the general 
procedure, which was otherwise rigorously applied, for 
correcting the chart. What has been done to the north shore 
segment is, for reasons explained below, to leave its scale 
unchanged, but to rotate it 20° clockwise. This very neatly 
slides Punta de la Bodega into Stanley Park with the tip of 
the point close to the entrance to False Creek as shown in 
Figure 11. The eastward trending shoreline must have been 
deduced from the line of the North Shore Mountains which 

are visible from anywhere along the coast of the lower 
mainland south of Burrard Inlet.29     
The reason for suspecting that the orientation of the north 
shore segment might be wrong is as follows. Firstly, the 
Fraser estuary segment, as can be seen in Figure 10, has a 
definite counterclockwise rotation to it compared to a 
modern chart. The independent longitude and latitude 
corrections that have been applied are in fact 
approximately equivalent to a 7% increase in the distance 
between Point Roberts and Point Grey together with a 
20.5º clockwise rotation. Such a rotation is almost exactly 
what would be required if the whole stretch of coast had 
been charted with respect to magnetic north and not true 
north. The current (1996) variation in Boundary Bay is 
about 20°00'E and Captain Vancouver reported it to be 
19°30'E in Birch Bay in 1792. That there may have been a 
mistake in the orientation of this segment of the chart is 
also suggested by the inscription inserted in nearby 
Boundary Bay which reads Declin.on Observ.a N.E. 
12°30'.30 This figure is quite wrong. Although the 
compass variation, or declination as it is called here, does 
vary by a few degrees over long periods of time, there is no 
evidence that in historical times it fell to as little as 
12°30'E. This mistake possibly indicates some confusion 
over orientations for the Boundary Bay and Fraser estuary 
region, and possibly also, as suggested above, for the north 
shore of Burrard Inlet. 
Why Narváez failed to observe, or why he rendered 

unrecognizable, Jericho and Kitsalano beaches 
east of Point Grey and on the south side of 
English Bay to the west of Stanley Park is a 
mystery that unfortunately even a mathematician 
is unlikely to be able to solve. 

The north end of the Strait of 
Georgia—a modern 
reconstruction 
The second area studied in detail was the north 
end of Georgia Stait, shown in Figure 12.31 The 
chart’s toponyms on the Vancouver Island side 
of the strait are generally agreed—Punta de 
Lazo de la Vega (Cape Lazo), Punta de Araus 
(somewhere on Denman Island), Bocas de 
Valdés (Baynes Sound), and Islas de Lerana 
(Hornby and close-by islands)—but what of Isla 
de Campo Alange, Punta de San Luis, Punta de 
Romay, Punta de Camino, and the Boca de 
Flórez between Alange and San Luis on Haro’s 
version of the chart [Wagner #813]? Even 
Galiano may have been puzzled as to the 
identity of these places when he revisited the 
area in 1792 because none of these names 
appear on his charts.   
What is certain is that the expedition travelled 
up the east side of Texada Island at least as far 
as Cape Cockburn (Sp. Punta Arze) a few 
nautical miles south of the Jervis Inlet, 
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 which was missed. They then, it is conjectured, 
turned back, rounded the south side of Texada 
Island, and again travelled NW. In order to be 
able to distinguish Harwood Island from Texada 
Island they must have reached the 124º38'W 
meridian, and they must also have crossed the 
line between Favada Point and Cape Lazo for 
they saw correctly that Texada was an island. A 
good possible reason for the poor positioning of 
Harwood Island and also Savary Island is that 
they did not travel far enough north to get 
effectively more than one compass bearing on 
each of these islands. The poor charting of the 
northern tip of Texada Island, especially on the 
eastern side, also suggests that they did not 
progress much further north than Favada Point 
(latitude 49°44'N, 10 nautical miles or so north 
of Nootka). From there they presumably 
proceeded SE, not passing too close to Hornby 
Island which is scarcely recognizable on the 
chart as such, and then south to the western end 
of Qualicum Beach on Vancouver Island, a 
place called Punta de Leonardo possibly just to 
the east of the present-day mouth of the Little 
Qualicum River where there is a small anchor 
marked. From there southward, the charting is 
detailed and fairly accurate. 
As did the north shore of Burrard Inlet, the 

segment depicting the northern part of the strait 
presented some problems in that the segment did not 
seem to belong to either the segment containing Texada 
Island and the northern part of the mainland coast, or to 
the eastern side of Vancouver Island; corrections based 
on either of these segments produced unintelligible 
results. The correction to the segment actually used has 
been based on an analysis, using the same principles as 
applied everywhere else except Burrard Inlet, which 
uses the known positions of Cape Lazo, Cape 
Cockburn, Baynes Sound (Mapleguard Point), and the 
northern part of Texada Island. 
The result neatly identifies Isla de Campo Alange as 
being either Mitlenatch Island, or, supposing a faulty 
distance estimate, Cape Mudge.33 Haro’s version of 
the chart [Wagner #813] gives weak support to the 
Mitlenatch Island theory by showing Campo Alange to 
be a small island, although Mitlenatch is even smaller 
than shown.34 Cape Mudge is scarcely visible in poor 
conditions from the latitude of Cape Lazo, yet it cannot 
be discounted as being the Isla. To Commander 
Richard Mayne in 1860 “... Cape Mudge appear(ed) as 
an island in the middle of the Gulf, presenting a high 
steep face to the southward (actually SE)”35, exactly as 
shown by the Spanish chart. 

Punta de San Luis is, according to Figure 12, probably 
Hernando Island, Punta de Romay is probably Savary 
Island, and Punta de Camino is probably Harwood 

Island. These correlations would make Boca de Flórez a 
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 toponym for the Sutil Channel between Quadra and Cortes 
Island, particularly if observed from near the coast of 
Texada Island. This channel often has the appearance of 
being significant when seen from the south because the 
unbroken background of mountains is further away in this 
direction, and hence less clearly seen through the haze that 
is always present in any but perfectly clear weather.36 

Figure 13 provides an interesting historical footnote to the 
question of the identity of Isla de Campo Alange. This 
sketch is a draft (#228) of Lieutenant Joseph Baker’s. 
Baker sailed with Captain Vancouver and the draft shows 
areas of Vancouver Island surveyed by Peter Puget and 
Joseph Whidbey in the summer of 1792, and to the south 
and west, marked in red on the original, areas surveyed by 
the Spanish. The Spanish information given to the British 
can only have been gathered by the Narváez expedition of 
1791, yet the depiction of the coastlines is somewhat 
different in detail from that of the Carta Que 
Comprehende.... Baker’s demarcation line south of Willow 
Point is at the northern point of a double-entranced inlet 
(later changed to a bight), a feature that along this low and 
featureless stretch of coast, if it represents anything at all, 
can only indicate the area around the estuary of the Oyster 
River and perhaps the nearby lagoon on Kuhushan Point. 
The sketch is too poor to provide any direct help in 
interpreting the Carta Que Comprehende...; however, if the 
Spanish did indeed reach as far north as Kuhushan Point 
(latitude 49°53'N), albeit in poor weather and without 
being able to conduct a survey, then it becomes more likely 
that they would have seen the white, sandy cliffs of Cape 
Mudge and more likely that it is this cape that they named 
Isla de Campo Alange. 

Conclusions  
The author would be the first to agree that this analysis of 
the errors in the 1791 chart is not perfect, nor is it entirely 
objective in spite of the use of a computer to compile the 
corrected chart. The original objective of using known 
locations to help locate unknown ones has only partially be 
achieved because, as was discovered in the course of the 
analysis, errors of a particular type tend to be confined to 
segments and unknown locations tend to be in segments of 
their own. Nevertheless, the author would contend that 
progress has been made, particularly through the 
introduction of numerical analysis. It has also been 
interesting to have gained some insight into what the 
navigators must have been up to in the busy days of the fall 
of 1791 at Nootka as they prepared the chart for delivery to 
their superiors in Mexico before the onset of winter.  
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End Notes and References 
1.  Vancouver Island is about 250 nautical miles long from 
southeast to northwest but because of the large number of 
islands and deep inlets, the shoreline is much longer. This 
is typical for the province as a whole. British Columbia 
probably has as much as 15,000 nautical miles of shoreline, 
even though the northern and southern coastal borders are 
only 520 nautical miles apart. 

2.  The complement was returned; Galiano’s 1792 chart of 
Vancouver Island includes details of Admiralty Inlet, Puget 
Sound, and other mainland inlets never visited by the 
Spanish, particularly on the north side of Queen Charlotte 
Strait. 

3.  Martínez, it may be recalled, seized several “foreign” 
vessels for illegal trading, an impertinence that almost 
caused a full-scale war between Britain and Spain. See, 
Cook, Warren L., “Flood Tide of Empire–Spain and the 
Pacific Northwest 1543–1819”, pp.146–270, Yale 
University Press, 1973. Also Bartroli, Tomàs, “The 
Spanish Presence on the Northwest Coast”, B.C. Historical 
News, Vol.4 No.2, pp.11–22, Feb. 1971.  

4.  The strait was allegedly first discovered by Juan de 
Fuca, born Apóstolos Valerianos, in 1592, but the truth of 
this claim is disputed. The single piece of evidence 
supporting the claim is a report by Michael Lok of a 
conversation Lok had with the elderly Greek pilot in 
Venice, published in 1625. Cook, Ibid 3, pp.539–543. 

5.  The SANTA GERTRUDIS LA MAGNA may have been the 
repaired and renamed NORTH WEST AMERICA built at 
Nootka by John Meares in 1788 and seized by Martínez 
from Meares’ associate Robert Funter in 1789. The 
Spanish claim however was that the NORTH WEST 
AMERICA had been abandoned by the traders and was an 
almost worthless wreck. 

6.  The PRINCESS ROYAL (Sp. PRINCESA REAL) was seized 
from the British trader James Colnett by Martínez and 
taken to San Blas. The ship had been brought back to 
Nootka following loud noises of protest from London with 
the intention of returning it to its owner, but since Colnett 
was not there, Eliza decided to borrow it. 

7.  The possible relationship between the SANTA 
SATURNINA, SANTA GERTRUDIS LA MAGNA, and NORTH 
WEST AMERICA ranges all the way from them being the 
same vessel, albeit disassembled and later reassembled, to 
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them being three entirely separate vessels. See Pethwick, 
Derek, “First Approaches to the North-West Coast”, p.215, 
Douglas & McIntyre, Vancouver, 1976. 

8.  Wagner, Henry R., “Spanish Explorations in the Strait 
of Juan de Fuca”, Fine Arts Press, Santa Ana, California, 
1933. 

9.  A common view of commentators is that Eliza scarcely 
deserves the honour as all of the work appears to have been 
done by his pilots. 

10.  This is the opinion of the respected historian Wagner; 
however, Pantoja himself reported that he worked on the 
charts at Nootka in the late summer of 1791 with Narváez 
and Verdía while Carrasco returned to San Blas in the 
SANTA SATURNINA. See Wagner, “Spanish Explorations 
...”, pp.152–153 and pp.194–195. 

11.  Wagner, Henry R., “The Cartography of the Northwest 
Coast of America to the Year 1800”, 2 vols. Berkeley, 
California, 1937. 

12.  Higueras Rodriguez, Maria Dolores, “Northwest Coast 
of America–Iconographic Album of the Malaspina 
Expedition”, pp.28–29, Museo Naval de Madrid, 1991. 
The Naval Museum has two copies which differ slightly 
(Higueras Rodriguez, Catálog crítico de los documentos 
de la Expedición Malaspina del Museo Naval, 1985-1990, 
Ref: III.E [1 bis] #1739). 

13.  Galiano, who arguably was the most competent 
surveyor on the coast in this period, noted this error in the 
chart along the west coast of Vancouver Island in a report 
to the viceroy in Mexico. It was also probably Galiano who 
reported, correctly, that the cause of the error was a 38' 
mistake in the longitude of the Spanish outpost of Nuña 
Gaona (Neah Bay) relative to that of Nootka. Ibid 8, p.210. 

14.  Douglas, James, “Report of a Canoe Expedition along 
the East Coast of Vancouver Island”, Journal of the Royal 
Geographical Society, 24, pp.245–248, 1854.  

15.  Isla (island) is the modern spelling of Ysla, often 
abbreviated on 18th-century Spanish charts to Ya. 
Similarly, Islas (islands) appears as Ys, Punta (Point) as 
Pta, and Puerto (Port) as Pto.  Boca (mouth) is the 
entrance to an inlet, or the estuary of a río (river).     

16.  Matthews, J.S., “Narvaez 1791–Discoverer of the 
Boca de Florida Blanca (Mouth of the Fraser River)”, 
Vancouver Historical Journal, 4, January 1961. The Delta 
area of Greater Vancouver was undoubtedly flooded 
annually by the Fraser River before it was dyked, but I 
think widespread encroachment by the sea ceased long 
before the end of the 18th century. 

17.  Bartroli, Tomás, “Genesis of Vancouver City–
Explorations of its site 1791, 1792 & 1808”, pp.13–22, 
1992. Published by the author.  

18.  An additional factor is that many records of the 
Spanish expeditions, including the Journals of Malaspina, 
remain untranslated into English to this day. See Higueras 
Rodriguez, Maria Dolores, “Sources for Assessing the 

Contribution of the Malaspina Expedition to the History of 
the Northwest Coast”, pp.53–59, in “Spain and the North 
Pacific Coast”, Inglis R. (ed.), Vancouver Maritime 
Museum, 1992. 

19.  Ibid 8, pp.173–174. 

20.  For a good review of late 18th-century coastal survey 
techniques see David, Andrew, “Vancouver’s Survey 
Methods and Surveys”, in “From Maps to Metaphors”, 
Fisher R. and Johnston H. (ed.), University of British 
Columbia Press, pp.51–69, 291–293, 303–305, 1992. The 
techniques used by the Spanish would have been very 
similiar to those described by David; however, in general 
the Spanish surveys were conducted with considerably less 
man-power than those of the British, and consequently the 
Spanish may not so often have had the time to accurately 
measure the lengths of their baselines. 

21.  The correct value for the longitude of the observatory 
tent at Friendly Cove on Nootka Island is 20°20.6'W (San 
Blas) which is 126°37.1'W (Greenwich). Both Cook 
(1778) and Vancouver (1792) made many astronomical 
observations at Nootka Sound, but because they relied 
solely for their longitude determinations on tables in the 
British Nautical Almanac which were faulty, both failed to 
match the accuracy of the Spanish. 

22.  For the purposes of analysis “nautical miles east” were 
taken to be minutes of arc of longitude east multiplied by 
0.66. This is a flat-earth assumption that is only strictly true 
at latitude arccos(0.66) = 48°42'. It makes no practical 
difference to the results.  

23.  Malaspina specifically mentions this technique in his 
instructions to José Espinosa y Tello at the start of a survey 
of the Nootka Sound region in 1791. See Cutter, Donald 
C., “Malaspina and Galiano–Spanish Voyages to the 
Northwest Coast 1791 & 1792”, p.84, Douglas & 
McIntyre, University of Washington State, 1991. 
Longitudes must have been determined by dead reckoning 
from an established position, it being quite impractical, 
without a modern GPS, to make a series of accurate, 
independent determinations of longitude as a survey 
progresses. Latitudes would have been determined in the 
same way, although latitude is relatively easy to measure 
directly by astronomical observation and so it would have 
been possible for the surveyors to occasionally check their 
dead-reckoning estimates.  

24.  Although it is not possible to correct the chart in a 
scrupulously accurate manner because we do not know 
what the original scales of the chart segments were, the 
author’s research has shown that after correcting the 
longitude and latitude scales, very little further 
improvement in the match between the chart segments and 
the corresponding segments of modern charts can be 
effected by arbitrarily scaling and rotating the segments. 
This observation is perhaps a consequence of the fact that 
so many of the chart segments are fairly linear pieces of 
coastline for which the second transformation, correctly 
applied, is almost as good as the first. 
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25. 
 
Vancouver 
Island 

      

Segment 
number 

long. lat. orient lat./long. lat. × long.  

 3. 0.99 0.92 -0.2° 0.9 0.9 Cape Cook, Brooks Peninsula 
 1. 0.84 1.14  0.0° 1.4 1.0 Bunsby Islands to Esperanza 
 2. 0.85 1.02  3.2° 1.2 0.9 Nootka Island inner coast 
 4. 0.62 0.93 -0.4° 1.5 0.6 West coast - north 
15. 1.43 2.09 -1.0° 1.5 3.0 West coast - small middle segment 
 5. 0.79 0.79 -0.4° 1.0 0.6 West coast - south 
 9. 0.84 0.77 -1.8° 0.9 0.7 Gulf/San Juan Islands 
14. 0.95 1.40 -0.6° 1.5 1.3 East coast 
10. 0.78 0.78 -3.2° 1.0 0.6 East coast - northern tip 
       
17. 0.79 0.95  0.6° 1.2 0.8 North Strait of Georgia 
       
Mainland       
Segment 
number 

long. lat. orient lat./long. lat. × long.  

16. 0.92 1.11 -0.6° 1.2 1.0 Lasqueti Island 
13. 0.99 1.55 -0.4° 1.6 1.5 North coast & Texada Island 
12. 1.65 1.13 -10.2° 0.7 1.9 Howe Sound 
18. 1.00 1.00 -20.0° 1.0 1.0 Burrard Inlet 
11. 0.64 1.39  0.8° 2.2 0.9 Fraser estuary 
 7. 0.60 0.67  0.2° 1.1 0.4 East coast 
 8. 0.44 0.63 -1.2° 1.4 0.3 East coast - Padilla Bay 
 6. 0.81 0.85  0.8° 1.1 0.7 Olympic Peninsula 
       
 

Table 1:  Chart Correction Details 
 

Each chart segment, with arbitrarily assigned segment 
number in column 1, has had its original longitude 
(horizontal) and latitude (vertical) distances corrected by 
multiplying them by the factors given in columns 2 and 3. 
Column 4 (orient) gives the angle through which the 
“corrected” segment has subsequently been rotated (CCW 
positive). Column 5 (lat./long.) is the aspect ratio of the 
scaling factors (>1 indicates “stretched” vertically and/or 
“squashed” horizontally). Column 6 (lat. × long.) gives the 
area correction (>1 indicates area increase compared with 
the original chart). 

Except on the equator a degree of latitude represents a 
greater distance over the surface of the Earth than does a 
degree of longitude; hence, the result of drawing a chart 
which afforded to degrees of latitude only the same weight 
as degrees of longitude is a chart which would require a 
lat./long. aspect ratio correction at the latitude of 
Vancouver Island of about 1.5. Interestingly, 10 of the 18 
lat./long. ratio corrections in the table above are in the 
expected range 1.0 ±0.2, but another 6 are in the range 1.5 
±0.1. Does this perhaps indicate that in their haste to 
complete the chart there was sometimes some fundamental 

confusion on the part of the Spanish cartographers over 
scales?  

26.  Matthews, Ibid 16, pp.29–40. For a considerably more 
conservative interpretation of the evidence, see Bartroli, 
Tomás, “Discovery of the Site of Vancouver City by José 
María Narváez in 1791”, pp.15–17, University of B.C. 
Library Special Collections, Revised version: October 
1986. 

27.  Matthews, Ibid 16, pp.58–88. Major Matthews’ 
account of the exploration of English Bay in 1791, 
although highly readable, is mostly conjecture (“incidents 
presumed to have occurred” in his words). The Carta Que 
Comprehende.... is the only primary source of information 
that there is. 

28.  There were Native villages on the east side of 
practically all of the possible sites for Punta de la Bodega. 
The one in Stanley Park was called Khwaykhway (Whoi-
whoi in earlier texts) and was destroyed in 1888 when the 
park was created and many of the inhabitants had 
contracted smallpox. Another contending village, 
Wh'mullutsthun (Homulchesun in earlier texts) was located 
on the east bank of the Capilano River. See Macdonald, 
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Bruce, “Vancouver–A Visual History”, pp.10–11, 
Talonbooks, Vancouver B.C., 1992. 

29.  The Boca de Florida Blanca is a fanciful 
representation of the supposed mouth of the Fraser River at 
the end of Burrard Inlet. The identification seems to be a 
matter of either disagreement or confusion between the 
expeditionary members. Pantoja, who did not travel with 
Narváez into the Georgia Strait but who was a member of 
the Eliza expedition, in one of the few written accounts 
writes correctly that near to Isla de Zepeda (Point Roberts) 
there must be a copious river on account of the freshness 
(sweetness) of the water, Ibid 8, p.186; however, Pantoja’s 
commander Eliza writing to the Viceroy of New Spain 
(Mexico) in almost the same words says quite wrongly that 
the river was located between Bocas del Carmelo (Howe 
Sound) and Punta de la Bodega, i.e. in Burrard Inlet, Ibid 
8, p.151. In Haro’s version of the chart [Wagner #813] 
probably drawn with Carrasco and Pantoja’s help32, Boca 
de Florida Blanca is disassociated from the river by calling 
it Boca de la Bodega; it is also shown thus in Pantoja’s 
sketch [Wagner #796]. It would be interesting to know 
what Narváez thought, but we have no record of his 
opinion. Possibly the misidentification of the estuary was 
all the commander Eliza’s fault. 

30.  The usual navigational term for the difference in 
azimuth between compass north and geographic north is 
variation (Sp. variación), and this term is used everywhere 
on the chart except Boundary Bay. Declination (Sp. 
declinación) is the term usually used by scientists for the 
same quantity, suggesting that the annotations on the chart 
regarding the direction of magnetic north were not all made 
by the same person. 

31.  Note that parts of the coast that are shown as 
featureless lines and were clearly not surveyed or even 
observed in this area of the chart are shown dotted. These 
lines were omitted in Haro’s version of the chart [Wagner 
#813] drawn in San Blas in January 1792, quite possibly in 
direct consultation with the two expeditionary members 
who had sailed south in 1791.32  

32.  After completion of the survey in August 1791, 
Carrasco sailed directly to San Blas from the Juan de Fuca 
Strait in the SANTA SATURNINA. Pantoja sailed for San 
Blas from Nootka in October 1791 with Ramon Antonio 
Saavedra y Giraldes in the SAN CARLOS. Eliza remained at 
Nootka until July 1792, when he also left for San Blas in 
his frigate NUESTRA SEÑORA DE LA CONCEPCIÓN, 
presumably in the company of the pilot Narváez who had 
been assigned to this vessel. Ibid 8, p.181. The movements 
of Verdía after he assisted in preparation of the chart at 
Nootka in 1791 are not known to the author. 

33.  Wagner identifies Isla de Campo Alange as being 
without doubt Hernando Island. Ibid 8, p.39. This certainly 
looks possible on the uncorrected chart, but the judgement 
ignores the displacement and scaling errors of the closely 
associated mainland coast. 

34.  If Mitlenatch Island is Isla de Campo Alange, its 
smallness is a characteristic that might not have been 
appreciated by the marqués del Campo de Alange who was 
Spanish ambassador to London at the time.  

35.  Mayne, Richard Charles, “Four Years in British 
Columbia and Vancouver Island”, p.176, John Murray, 
London, 1862. 

36.  The author made a visit recently to Cape Lazo and 
took the ferry across to Powell River to check the 
appearance of the various islands in the northern part of the 
Strait of Georgia when viewed from a distance in hazy 
weather. Mitlenatch Island was obviously an island and, 
although less than a mile across, was conspicuous on 
account of its pale brown and treeless rocks; Hernando 
could be seen, though it was no more obviously an Isla 
than other islands that have been identified as Puntas; 
Savary was very conspicuous on account of its high, white 
cliffs; and it was difficult to see how anyone could fail to 
identify Harwood as an island, although its dark-green 
trees nowadays stand out against the background of the 
pulp-mill town of Powell River in a way that it clearly 
would not have in the late-18th century. Cape Mudge, 
which just might be Isla de Campo Alange, was scarcely 
visible from this far south. All of the more distant skyline 
is dominated by hills and mountains, some high, and it 
would be well nigh impossible to discern anything of the 
topography of the Desolation Sound and the Discovery 
Passage area from the Cape Lazo latitude.    ◊ 
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