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The Octagonal Stone Sundial from Fort Prince of Wales
by John D. Light

During the restoration of Fort Prince of Wales (1740-1782) near Churchill,
Manitoba, in 1958, a surface collection of artifacts was made by Douglas Leechman.
One of his discoveries was a remarkable carved octagonal stone (Fig. 1) which he
discovered in the SE bastion of the Fort. It originally appeared to Leechman to be a
sundial, but he made enquiries which dissuaded him from this hypothesis.

Photographs of this mysterious object were sent to the Nation-
al Maritime Museum in Greenwich and the people there con-
sulted a specialist in sundials at the Science Museum in
London, who give it as his opinion that it was not a sundial, nor
could it possibly be used as one. Nevertheless, it did appear to
have something to do with the passing of time or with
calculations of some sort.!

Fourteen years after Leechman, the only other researcher to have worked on
the stone, Lester A. Ross, also made enquiries at the National Maritime Museum.
This time, however, the stone was identified as a sundial although, because of the
lack of gnomons or gnomon sockets, it was regarded as an unfinished dial, designed
for use in high northern latitudes.2 Leechman noted that the geological provenance
of the stone was not the Churchill area3 and Ross, who identified the stone as a
"sandstone bordering on a metaquarzite"# proffers the opinion, based on suggestions
from the Maritime Museum about the style of the object itself and the lettering on it,
that its origin was 18th century Scotland.? Recently, additional research has been
done on the stone, and although many details remain to be explained, it is now
possible to make some definitive statements about the object. The discovery of an
unusual wrought iron "frame" in the artifact assemblage from the SE bastion of the
Fort has been tentatively connected to the stone and has led to an hypothesis
concerning the designer's conception (See Fig. 3). There is no doubt that the stone
was intended as a sundial. The horizontal face HO (See Table 2) is an ordinary
horizontal dial designed for a latitude at which the sun, on June 21, rises before 3
a.m. and sets after 9 p.m.

It is possible to calculate the latitude of intended use for any existing horizontal
plane surface dial by using the formula:

sin 0- 22

Where @ is the latitude of the dial's station.
7Y is the angle of the hour line with the noon line (substyle) in
the plane of the dial.
h is the sun's hour angle, ie. the angular distance of the sun
from the local meridian (the sun moves 15°/hr.)6

The results of these calculations are given in Table 1.
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TABLE 1
Calculation of Intended Latitude for Sundial Found at
Fort Prince of Wales’

tan’y
Hour h Y tan h tan Y tan h Mean
VIl 75 73 3.7321 3.271 .876 .817
VIII 60 57 1.7321 1.540 .889 . 849
IX 45 42 1.0 .900 .900 .870

X 30 27 5774 .510 .882 .854
XI 15 14 .2679 .249 .931 845

X 0 0 - - - -

1 15 11.5 .2679 .204 .760 .845
II 30 25.5 5774 U477 .826 .854
11 45 40 1.0 .8339 .339 .870
IAY 60 54.5 1.7321 1.402 .809 .849
Vv 75 70.5 3.7321 2.824 757 .817

If sin @ is taken as the average of .849-.870-.854-.845, then
@ is 58.7156° = 58° 42'56" N.

From this calculation, it magy be seen that the latitude of intended use for this dial is

between 58° and 59° N. lat.

There is an error to be expected between the conception of the designer and the
execution of that concept by the stone carver. This error has been compounded
slightly by the fact that, as the stone was returned to the Fort from Ottawa in 1981,
we have had to work from a model cast from the stone. When these limitations are
considered, an error of 1° in the calculation for @ is not unreasonable. Yet various
ways of averaging give results within 1° of the archaeological provenance of the
stone at 58° 47'47.371" N., indeed the value for @ given above is only about 5 nautical
miles from the Fort. There is little doubt that the stone was designed specifically for
use at the Fort.

Although it was clearly designed for use at the Fort, it is not clear where it was
made. There are several possibilities:

1. The stone was shipped, uncarved, to the Fort as ballast. Although this is
possible, it is highly unlikely. Ballast often served as dunnage, and a stone such
as this which weighed several cwt. would have been unwieldy. In addition,
Hudson's Bay Company ships usually made the passage from Britain fully laden,
and would have had no use for such cumbersome ballast (Robert Grenier and
Jim Ringer, 1984: pers. com.).

25 A more likely possibility is that the stone, fully carved, was shipped to the Fort
at the request of someone there. If this was the case, then both the geological
and manufacturing provenance of the stone are likely to have been in Scotland,
and the stone came as cargo. Since HBC shipping records are extraordinarily
complete, it may be that a reference to the stone will be found in the HBC
Archives. This search has yet to be undertaken, though it is planned. Also
planned is an analysis of the rock to see if its geological source can be
determined. This is indeed crucial if the sundial is ever to be explained fully.
Without such a study, and in the absence of documents which refer to it
directly, there will always be nagging doubts about the dial's origin.



3. Even though it may have been made in Scotland, it appears most probable that
the stone was carved at the site from stone found in Canada. Firstly, as
Leechman noted?, there were competent masons at the Fort who could have
done such work. Secondly, notwithstanding Leechman's observation that the
dial was not made from the two predominant kinds of local stone, it may have
been quarried elsewhere in the region or been brought by the ice. Again, a
study of geolocial provenance is needed. Thirdly, there is nothing about the
stone which would have made it impossible to construct it at the Fort. When
one considers the value of cargo space on supply ships, the difficulty of
overseeing such a project at a distance and the necessity for diversion for those
living at the Fort, the possibility of doing the work there becomes rather the
desirability of doing the work on site.

If the supposition that the stone was carved at the Fort is correct, then there are a

number of possible designers. One of the prime candidates would have to be William

Wales.

William Wales, who, together with Joseph Dymond, spent over a year at the
Fort in 1768-1769, was an astronomer with a keen interest in navigational problems
and mathematics. He sailed with James Cook in 1772 and on his return to England in
1775 was appointed master of the mathematical school at Christ's Hospital, where he
taught navigation. He was elected F.R. S. in November 1776.10

Wales and Dymond had been sent to Fort Prince of Wales by the Royal Society
to observe the transit of Venus which occurred on June 3, 1769. By August 1768,
their observatory had been installed in the SE bastion, and they were left with little
to do until June 1769 except take thrice daily climatic observations and eat at the
factor's table. The Hudson's Bay Company had issued an order that the two men were
to be forbidden "to have the least insight into the Company Trade or any other of Our
Concerns",11 so they were undoubtedly bored, and no doubt felt constrained to create
their own diversions to alleviate the tedium. Given Wales' interest in mathematics,
astronomy and navigation, the designing of this peculair sundial was "just the sort of
thing that he would do".12 Unfortunately, Wales does not appear to have mentioned
the dial in his writings, so ascribing it to him is, at this point, pure conjecture. There
are also others such as Dymond, Captain Christopher Middleton and perhaps James
Isham or Samuel Hearne, who could have designed the dial, but none of them had
Wales' abiding interest in the sciences.

The Prince of Wales dial is unique in both its form and its conception,13 but the
motivation of the designer appears to have been more aesthetic than scientific
(fig. 2). There is nothing in any of the individual plane surface dials that is new to
the 18th century; however, the idea of combining as many different kinds of plane
surface dials as possible in one form that is highly reminiscent of some Ch'ien Lung
porcelainl# appears to be unique and this, in turn, makes for a very strong
mathematical aesthetic. Plane surface dials may be horizontal, vertical or reclining
(anything other than horizontal or vertical). On vertical or reclining dials, the hour
lines may, depending on the orientation of the face, be read in either in ascending arc
(inclining) or a descending arc (declining). By creating an octagonal, vase-shaped
sundial, the designer has allowed for the inclusion of every one of these possibilities.
Furthermore, by having the dial face the eight points of the compass, the designer
has made visible the symmetry of the passage of time. For example, the
complementary NE and NW faces show six hours each; the E and W faces, 10 hours
each; and the SE and SW faces show twelve hours. The septentrional and meridional
faces are bi-laterally symmetrical. Even the blank faces contribute to this
symmetry. Since all styles on any sundial must be parallel to the earth's axis (point
approximately to the pole star), the styles on faces E3 and W3 would have to be flush
with the face. They would therefore cast no shadow. On faces E4 and W4, a shadow
would appear, but as these faces only recline -10° from the vertical, the shadow



Details of Faces and Dials

Inclinations from

vertical (in degrees) Hour Lines
Orientation in + (positive) Marked on
the Horizontal Values indicate Dial
Face Plane Facing Up Type of Dial A.M./P.M.
HO Nil +90 Horizontal 3-12/1-9
NI N(Septentrional) -25 Blank Nil
N2 N +25 Reclining/Inclining 3-6/6-9
N3 N 0 Vertical/Inclining 3-6/6-9
N4 N -10 Reclining/Inclining 3-6/6-9
N5 N -25 Blank Nil
NE1 NE -25 Blank Nil
NE2 NE +25 Reclining/Inclining 3-8/
NE3 NE 0 Vertical/Inclining 3-8/
NE4 NE -10 Blank Nil
NES5 NE -25 Blank Nil
El E(Oriental) -25 Reclining/Declining 3-12/
E2 E +25 Reclining/Inclining 3-12/
E3 B 0 Blank Nil
E4 £ -10 Blank Nil
E5 E -25 Reclining/Declining 3-12/
SE1 SE -25 Reclining/Declining 4-12/1-3
SE2 SE +25 Blank Nil
SE3 SE 0 Vertical/Declining 4-12/1-3
SE4 SE -10 Reclining/Declining 4-12/1-3
SE5 SE -23 Reclining/Declining 4-12/1-3
St S(Meridional) - Missing, probably prob.
reclining/Declining 6-12/1-6
52 S -25 Blank Nil
53 S 0 Vertical/Declining 6-12/1-6
S4 S -10 Reclining/Declining 6-12/1-6
S5 S -23 Reclining/Declining 6-12/1-6
SW1 SwW -25 Reclining/Declining (9-11)12/1-8
Sw2 SwW =27 Blank Nil
SW3 SW -2 Reclining/Declining 9-12/1-8
SW4 Sw -5 Reclining/Declining 9-12/1-4
SW5 Sw -23 Reclining/Declining 9-12/1-8
Wi W(Occidental) -25 Reclining/Declining 12 /1-5(6-9)
w2 W +25 Reclining/Inclining 12/1-9
W3 W 0 Blank Nil
W4 W -10 Blank Nil
w5 w -25 Reclining/Declining 12 / 1-9
NW1 NW -25 Blank Nil
NWw2 NW +25 Reclining/Inclining f4-9
NW3 NW 0 Vertical/Inclining [4-9
NW4 NW -10 Blank Nil
NW5 NW -25 Blank Nil
Hé Nil -90 Horizontal/Blank Nil




would be minimal and therefore useless. Similar considerations apply to all the blank
faces on the dial, and taken together, the blanks form a symmetrical pattern around
the eight sides of the stone.

There is one exception to this symmetry. Face SW#4 displays only eight marked
hour lines instead of twelve, but the problem can be traced to a stone carver's error.
It is not a design flaw. Whereas face SW3 should have been vertical and face SW4
-10° from vertical, the actual measurements are -2° and -5° respectively. The 3°
difference between SW3 and SW4 has rendered face SW4 useless. The mistake was
probably noticed during the carving and face SW4 was left unfinished. This fact,
incidentally, makes it more probable that the dial was carved on site.

It is not known if the dial was ever used. It may be, as Lester Ross suggests,
that the dial is an unfinished one. Certainly, the lack of gnomon sockets points
strongly to this conclusion.

A style need not, however, be affixed to the surface of a dial. The line of the
style must begin at the point of intersection of the hour lines and run parallel to the
earth's axis, but its point of suspension may be off the dial's surface. To set a style in
this manner would be highly unusual but possible. Since everything about this dial
(except the horizontal face) is peculiar, an unusual method of setting styles is not an
untoward possibility.

A large unidentified metal object (Fig. 3, 4) was found in the SE bastion by
Leechman along with the sundial. The proximity of the iron object to the stone
sundial, together with its size and the fact that it is obviously intended both to
support something on its base (the pin) and suspend something from the threaded hole
at the top, has given rise to the following hypothesis:

It was never the intention of the designer to affix gnomons to the dial. Because
of the urn shape of the dial, the point of intersection of the style and substyle would
in each case have been on or very near the dividing line between the individual faces.
Instead, it was the designer's intention to suspend the styles from a point above the
dials. This could be accomplished by creating a kind of brass birdcage to surround the
dial. Since it is important for the style to remain immobile, it had to be well
supported both at the bottom and the top. A brass plate could be set on the pin of
the frame and the stone placed on the plate. When the birdcage is brazed to the
plate, joined together at the top and further secured with a threaded bolt to the
frame, it would be immobile. Styles for all twenty-six dials could then be brazed to
the cage. (See Fig. 5).

Much remains to be done on the Fort Prince of Wales sundial. We do not know
the origin of the stone, who designed it, where it was made, and whether or not it was
ever in operation at the Fort. We do, however, know that it was a sundial and that
the designer had an aesthetic and inventive turn of mind.

The author is in debt to Dr. Peter Millman of the Herzberg Institute of
Astrophysics in Ottawa for his friendly advice about the dial and assistance on this
paper, which is, as the title of this series implies, a bulletin of research in progress.
It is hoped that a more complete study of the artifact can be published when most or
all of the above difficulties can be solved.
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"In conclusion, it is now suggested that the primitive computer from Fort
Prince of Wales reported by Douglas Leechman in 1966 could have been an early
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Dial. London: John Baker, 1969, p. 97.

A normal pocket calculator will automatically give answers to four decimal
points, but such precision is unwarranted for this dial. The figures have
therefore been rounded off to three decimal points in the table. It should be
noted that the values for ¥ for the morning hours are always larger than they
should be, while the afternoon values for Y are always smaller. (The correct
angles for ¥V are given in: Ibid., p. 98.). There may be numerous reasons why
this is so. The point of intersection of the style and substyle may have been
miscalculated either by the carver or myself or both. The consistency of the
error, however, should produce a fairly accurate reading for . More accurate
measurements will have to be taken from the dial itself.

Only one value for @ has been given. Again, though the calculator gave answers
in four figures, these have been rounded off. (See: Note 7.). Other values for
¢ranged from 57°53'13" to 59°4'14",
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Ball, Timothy and David Dyck. "Observations of the Transit of Venus at Prince
of Wales' Fort in 1769.", The Beaver. Outfit 315:2, Autumn 1984, p. 53.
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Three is one other dial with multiple plane surfaces. Interestingly, it too was
designed in the 18th century. The Mont Saint-Odile dial, however, has no
horizontal face, is shaped like a twenty-six sided cube (there are twenty-four
dials) and tells time at twenty-four different places on the surface of the globe.
(Rohr, René R.J. Sundials. Toronto: University of Toronto Press 1970, p. 94).
The Prince of Wales dial, on the other hand, has one horizontal face, is urn
shaped with twenty-five (probably twenty-six) dials, and tells only local time.
See, eg. Savage, George and Harold Newman. An Illustrated Dctionary of
Ceramics. NewYork: van Nostrand Reinhold Company, 1974, p. 175. or
Lunsingh Scheurleer, D.F. Chinese Export Porcelain. London: Pitman Publishing
Corporation, 1974, Fig. 99.




Figure 1.  Octagonal stone sundial from Ft. Prince of Wales. (Photo by G. Vander-
viugt).



Figure 2. The constituent elements of the sundial, 2K1A10-14. (Drawing by
D. Kappler).



Figure 3.  Wrought iron "frame", 2K1A5-47, from the SE Bastion of Ft. Prince of
Wales, the same provenance as the sundial. (Photo by R. Chan).
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Figure 4.  Drawing of wrought iron frame as it would have appeared after manu-
facture. (Drawing by D. Kappler).
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Figure 5.
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If the hypothesized relationship between the wrought iron frame and the
sundial is correct, then the vertical arm of the frame must have been to
the north of the dial, because in that position only would the shadow cast
by the vertical arm not interfere with the shadows cast by the styles.
The dial and frame are drawn to the same scale. (Drawing by
D. Kappler).
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