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Abstract

The design of the south magazine evolved out of a proposal to provide the
Citadel with subterranean casemated magazines first advanced in 1832. Although
the story of the evolution of the design is quite complicated, the magazine as
finally constructed in the mid-1840s was little altered subsequently. It is, in
fact, one of the best preserved buildings in the Citadel. The present paper

discusses the evolution of the design and describes the structure as built.



Introduction

The present Citadel has had three main magazines. All three figure in this
paper. The first (built in 1812 and demolished in 1847) is included largely
for academic interest. The other two were, in the design stage at least,
entirely identical. Although differences crept in in the course of construction,
they remained virtually identical until one (the north magazine) was partially
demolished and converted into a canteen in 1901. With these magazines we are
therefore dealing with near-identical twins, and in the narrative section of
this paper the plural is most frequently used. All facts supplied for the
magazines in the pre-1901 period apply to both unless otherwise specified.
Occasionally, in fact, the author has been unable to determine which magazine
is being discussed in a document.

This paper is divided into two chapters. In the first, the story of the
Citadel magazines is treated as a narrative from the construction of the
earliest magazine in 1812 until the conversion of the surviving magazine into
an art gallery in 1966-67. In the second chapter, the structure of the south
magazine is analysed.

The purpose of the first chapter is threefold. It explains the reasons
why the identical-twin magazines were felt necessary, describes at length the
evolution of the structures after construction with special reference to the
south magazine. As this last involves a lot of conjecture, the author has
included his reasoning behind each conjecture in the narrative. The author has
let the original documents speak for themselves as much as possible. This
accounts for the lengthy and admittedly boring but - indispensable - quotations.

In the second chapter, a structural analysis of the magazine, area, retain-
ing wall and shifting room is provided. This chapter is extensively sub-divided
for reference purposes and the table of contents provides the best guide for
its use.

A number of difficulties had to be overcome in the preparation of this

manuscript. These problems, involving research documentation, are treated



in the first chapter. These aside, one of the major problems was the lack
of any as-found drawings of the magazine, at the time of writing. As is
noted in the second chapter, it is virtually impossible to do a thorough
examination of the building interior until the art gallery is removed.

The author did his own amateur as-founds of the exterior. These proved
of some use in the writing of this report but were not useful enough to

warrant inclusion in the illustrations.



A Brief History

The first stone magazine to be erected on Citadel Hill was built by Captain
Gustavus Nicolls RE in 1812.l As Nicolls later incorporated this magazine
into his design for the present Citadel, as it stood on the site until 1847
and as the design of this building sheds some light on magazine construction
in the early nineteenth century, this early magazine is of some interest. It
was a simple arched gable-roofed structure aligned on a (roughly) north-west
south-east axis behind the north end of the east curtain of Straton's third
citadel (in the vicinity of the re-entrant angle where the south east salient
meets the redan in the present fort). The dimensions were as follows:

Exterior: 62 feet X 30 feet

Interior: 50 feet X 16 feet

Arch thickness: 3 feet
The whole was built of rough rubble masonry with a brick arch.3

The two most interesting features of the building were the means of access

and the arrangement of the powder barrels in it. The only access was in the
south end of the building. Here a double door led from a porch into the magazine.
A small window on each side of the porch and a somewhat larger one in the north
end provided light and ventilation. Additional ventilation was provided by
double shafts broken by two masonry pillars in the middle of the side walls.
The powder was arranged on either side of a 3 foot 10 inch aisle running the
length of the magazine. A second small aisle ran across the middle of the
building. The barrels were stacked three deep and seven high. It is clear
from plans that the racks employed to hold the barrels were considerably
simpler than the ones used in the present magazine, but it is not entirely
clear exactly how they were constructed. It appears that the barrels rested
on the four sleepers and were held in place by uprights at approximately 12 foot
intervals. The total capacity was 1344 barrels.

This magazine lasted far longer than the fort it was built to supply.



As early as 1814, the fort was reported incapable "of making any defence":
the magazine being "in perfect good order."5 And so it was reported year
after year,6 When Nicolls, by then a Colonel, set about designing the present
Citadel in the autumn of 1825, his old magazine was still in fine condition
and he incorporated it into the new design.7

While it must have been perfectly obvious to Nicolls that the old magaz-
ine was of questionable utility in the new work, he carefully refrained from
pointing out its deficiencies to his supervisors in London. There were three
principal faults: the old magazine was inconveniently sited; it was too small
(each of the two magazines which replaced it had a larger capacity); finally,
it was the highest object in the fort. This last arose from the fact that
Nicolls proposed to cut down the crest of the hill in the interior of the
new fort, leaving the old magazine a full ten feet higher than the level of the
new parade and the ridge of the magazine roof marginally higher than the top
of the parapet of the east curtain ramparts next to it.8 Although all these
faults were easily spotted - the more so as the plans Nicolls despatched with
his estimates clearly illustrated two of them - no one is London remarked upon
them, and Nicolls' plan was approved in July 1828.9

Nothing further was heard on the subject of magazines until Colonel Boteler
arrived on the scene in 1831. By then the work was in serious difficulties
owing to the failures of Nicolls' escarp walls and, Roteler, appalled by the
mess he had inhereted, immediately set about outlining the problems in a series
of letters to his superiors in London. In one of the first of these, the
magazine was noted in passing as a comparatively minor source of difficulties.
The Citadel, Boteler noted, had no "other magazinc than the one built in 1812
for 1344 barrels of Gunpowder, but now standing on ground 10% feet above the
level of the interior of the fort". This was not, Boteler admitted, a problem

of importance.

Sir Alexander Bryce (the Inspector General of Fortifications) misunderstood -
perhaps willfully (he had been Deputy Inspector General when Nicolls' plan had
been approved) - Boteler's objection to the old magazine. He observed, in his

report on Boteler's letter written for the Master General, that Boteler had



"an impression that the Magazine built in 1812, before the Fort was erecting
was planned, will have to be removed to admit of further casemated accommodation
for the troops.” A little later in the same letter, Sir Alexander expressed
his opinion that many of Boteler's difficulties could be solved by the use of
casemates.ll The letter sent to Halifax in reply to Boteler's report was
more explicit on this point:

Sir A. Bryce wishes you also to consider and report

whether you can by [casemating] ... provide add-

itional magazine accommodation under the Ramparts in

situations capable of thorough ventilation.12

Sir Alexander's suggestion was directly responsible for the design of
the two Citadel powder magazines, although Sir Alexander (who died in 1833)
would probably have been surprised at the result. It is obvious from the
correspondence that he did not consider the magazine problem as being very
serious and that his suggested casemates were intended primarily to relieve
the loading pressure on the escarp walls and only secondarily for any other
purpose. It is clear, in addition, that he intended any magazine space thus
erected as auxiliary to the 1812 magazine.

As Bryce (probably willfully) misunderstood Boteler, so Boteler (probably
willfully) misunderstood Bryce. While Bryce was telling his superiors that
nothing serious was wrong and requesting inexpensive (and cosmetic) solutions
from Boteler, the latter was drawing up two full scale estimates for the
completion of the Citadel: estimates in which the original cost was greatly
exceeded. In both of these, Boteler made provision for subterranean magazines
in both west demi-bastions. The magazines were each to consist of two case-
mates, each 18 feet wide, covered by 3 foot, 120° segment brick arch.

Access to the magazines was provided by an arched passage along each side
which may also have doubled as a lamp passage (the surviving plans are unclear
on this point). Each casemate and adjacent passage shared a masonry dos d'ane,
while a gutter ran down the valley between the two casemates. The cost for
each magazine was estimated at & 3128.2.5%. The total cost of the proposal

was thus &+ 6256.4.11.13



Each of Boteler's magazines was intended to hold 1500 barrels of powder.
Although it is nowhere explicitly stated and although Boteler did not pro-
vide an estimate of the demolition cost of the 1812 magazine, it is clear
that Boteler's magazines were intended to entirely supercede the 1812 magaz-
ine.14 That this was not immediately apparent and commented upon was due to
the circumstances which attended the presentation of Boteler's estimates.
Boteler had intended to present them in person. He drowned en route to
London early in 1833.15 When London finally saw Boteler's Proposals, they
were included in an enormous mass of paper dispatched by Boteler's interim
successor, Captain Loyalty Peake, in June 1833. Boteler's propdsals were,
in consequence, never closely examined by the authorities in London. They
did, however, exert a considerable influence over Lt. Col. Rice Jones, the
officer sent out from England to replace Boteler.

Part of the enormous mass of paper dispatched by Captain Peake was a
setof his own estimates for the completion of the Citadel. These had not
been requested by London and were largely ignored. These are interesting
in the present context solely because they represented the last attempt to
salvage the 1812 magazine for the new fort. Peake, like Nicolls, considered
the prominence of the old magazine to be a comparatively trivial problem. He
considered that all that was required was a retaining wall to secure the drop
between the level of the magazine and the level of the new parade square.16

In March 1834, Lt. Col. Jones submitted his estimate for completing the
Citadel. This combined elements of both Boteler's estimates and carried over
long stretches of Boteler's calculations almost verbatim. One item repeated
Boteler's proposal for casemated magazines in each of the western demi-
bastions. The basic structure was identical to that proposed by Boteler
although Jones had managed to pare a few pounds off the cost; he estimated
£ 6154.11.2 for both.l7

Jones was somewhat more explicit than Boteler on the necessity of
building new magazines:

...no provision was made in the original Estimate for

Magazines in lieu of the present one which it is essent-

ial should be removed being most inconveniently placed



encumbering the Interior, above the level of which

1ts floor is 10 feet high and its roof exposed 4 feet

above the Parapet, whilst the brickwork of the arches

is no more than 2 feet 6 inches in thickness,* and the

masonry not of the best description.18
Nor with Bryce dead, was anyone in the Inspector General's office about to
quibble with Jones' description. The new Inspector General (Robert Pilkington)
did, however, have some objections:

I do not approve of placing the Magazines in the body

of the Rampart as shown in Plan No. 1 and Item 111 of

the Estimate, because there is so much difficulty in

affording them sufficent ventilation unless the pass-

ages are a ciel ouvert, so that I have to recommend that

they be left open.1

Jones, obliged to act on Pilkington's suggestions, used it as an excuse
to completely redesign the magazines. He probably considered that Boteler's
design was unsuitable for a free standing structure. His own design called
for two large, arched, free-standing buildings, each consisting of a single
room, entered by a door in the north end. It was proposed to locate the
magazine in spaces excavated from the gorges of both of the western demi-
bastions: one magazine in each. In both cases, it was proposed to separate
the magazines from the ramparts by means of a retaining wall. On the east
side of each magazine, a free-standing perimeter wall was proposed to separate
the magazine from the parade square.20

In designing the magazines, Jones followed Vauban in providing the build-
ings with external buttresses. When his estimate arrived in London, one of
the first persons to examine it was Edward Fanshawe, the Assistant Inspector
General of Fortifications. Fanshawe had a number of peculiarities, one of
which became sufficiently famous to merit a mention in the official Aide-
Memoire, published in the following decade. "Major-General Fanshawe," the

*according to the 1811 plan, the arch was supposed to be 3 feet thick

See above.



editor noted, "appears not to approve of Vauban's or Muller's external buttres-
ses, but would prefer having the external lines free from corners." 21 It is
not too surprising, that one of the few quibbles London had with the revised
estimate concerned the buttresses:

In respect to the plans, Section etc., the Inspector General

considers it will be better to do away with Buttresses to

the Magazines, and to make a corresponding addition to the

thickness of the abutment."
The Inspector General?

Once again, Jones revised his estimate and submitted it. The magazine
buttresses were dispensed with: 8 inches were added to each of the pier walls
and some alteration (it is not clear exactly what) was made in the boundary
wall. 23 In a balance sheet submitted at about this time, Jones demonstrated
that the substitution of free-standing buildings for subterranean ones
would result in a saving of & 338.12.8%. This saving wAas, however, partly
illusory as, in an earlier item, an additional expense of & 152.12.10.3/4
was estimated for the construction of the rampart retaining wall around the
magazines.

In memorandum on the revised (1836) version of Jones' estimate, the
Surveyor of the Ordnance deplored the lack of detail in the information Jones
had provided:

The Plans and Reports on the several Items of the Estimate

do not afford the information required by the reoulations,

nor do they contain sufficient to enable an examination

of all the details .... 23
In fact, the Surveyor was rather better off than the modern historian in
that several of the plans drawn for Jones' estimate - notably a ground plan
of the fort - are no longer available. It is thus difficult to be precise
about all parts of Jones' proposals for the magazines. As most parts of the
magazines and surrounding retaining walls were built to Jones' specifications
this is in some ways unfortunate. It is quite clear, however, what in a

general way Jones intended.



As designed by Jones, each of the two magazine areas consisted of three
main elements: the magazine itself, the boundary wall separating it from the
parade square and the retaining wall holding back the ramparts. The last
presents the most problems for a structural historian as it is no where explic-
itly mentioned in the estimate. Instead, a single brief item covers the
estimated expenses for all retaining walls in the north, west and south fronts.26
In addition to this, we possess two (contradictory) sections of the retaining
wall as proposed behind the magazines. Finally, it would appear from later
correspondence, that the rounded angles of the west side of the area wall as
it now stands were not proposed until later. In Col. Jones' design, the
area was probably rectangular and the two angles in question were probably
right angles.

The lack of hard information on the retaining wall is further complicated
by the fact that it was one of the items which Jones adopted from Boteler and
later changed at the request of the Inspector General. As Boteler had orig-
inally designed it, the retaining wall was to have been a thick stone wall
buttressed in the rear. 43 Jones carried over the idea, into the first version
of his estimate but modified it by reducing the size of the buttresses and
arching over the intervening space. 30 The Inspector General, however, felt
that a more efficient use of the same basic method was possible:

In this case, if the Arches be worked through the Front and
the walls of each cell built at their Rear, each of these
Cells would become a material aid towards becoming splinter
Proof covers.
And thus was born the structures known subsequently and variously as cells,
recesses, or demi-casemates.

While the revised versions of Jones' estimate is reasonably explicit
about the manner in which he proposed to erect the retaining wall, there are
anomalies in the plans of the magazine and area, which may or may not have
been draughtsman's errors. In the plans drawn for the items dealing with
the retaining wall, the wall itself is shown as being a uniform 3 feet thick
(except that portion above the level of the terreplein which was only 2 feet

6 inches thick): the pier walls as being a uniform 2 feet 6 inches thick and
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placed a uniform 11 feet 6 inches apart (centre to centre); the whole resting
on foundations 6 inches wider than the wall above and between 5 and 6 feet
deep. The demi-casemates were all shown as being 9 feet across by 7 feet
deep and unfloored.32 The two sections accompanying the magazine portion of
the estimate, however, tell another story. 1In one, the demi-casemate is shown
in section as having a masonry floor, but no rear wall. In the other, an end
wall is shown as well as a masonry floor, and the depth is given as 7 feet
6 inches. e
Faced with this rather confusing situation, one can only echo the
Surveyor of the Ordnance in wishing that Jones had been more explicit in
providing details. The two variant sections included with the magazine sections
are probably draughtsman's errors. As far as is known no demi-casemates in the
south magazine area have masonry floors (some, however, do have concrete ones),
and all have end walls. It should be noted, however, that although all demi-
casemates in the Citadel appear similar in most particulars, there are many
minor variations, some of which may go back to their initial construction and that,
in the absence of explicit information, any idiosyncrasy discovered in a demi-
casemate ought not to cause surprise.
As for Jones' magazine itself, this appears to have been intended to be
a slightly larger version of Nicolls' 1812 building. The dimensions were
as follows:
Exterior: 68 feet X 42 feet 4 inches.
Interior: 60 feet X 25 feet.
Arch thickness:3 feet.
The magazine was entered by a double door in the south end. Flanking the
door were two small windows for light and ventilation. This north end wall
was entirely blank and this was, in fact, the only major difference between
Jones' and Nicolls' designs. There may have been other minor differences, but
there is insufficient evidence.
It would appear that the construction of the magazines had still not
commenced when Jones was replaced by Lt. Col. Patrick Calder in 1842. Calder

quickly came to the opinion that the unexpected portions of Jones' revised
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estimate could do with some improvement and, in Januarv 1843, he made a number
of suggestions to the Inspector General. Two of these concerned the magazines:

... it does not appear that the doors of the magazines are

to be protected by porches, nor is any provision made for

shifting the powder or coopering the barrels: considering both

essentially necessary I have shown ... how they may be pro-

vided ... I beg also to submit, whether for the greater

security and better ventilation of the magazines, it would

not be advisable to do away with the windows ... and const-

ruct a doorway on the opposite end of the building ...34

Before deciding on Calder's proposals, the Inspector General submitted them

to Jones for an opinion. While in agreement with many of Calder's suggestions,
Jones did not think much of his plans for the magazines:

I am not aware of the necessity of Porches to the magazines,

but should they be essential, I would recommend a portion

of the interior space adjoining the doorway being built up

for the purpose, rather than erecting exterior porches, in

order that the whole may be under one unbroken roof which is

best adapted for preventing snow and consequent damp. Shifting

rooms may be rapidly built as proposed if required: or some

of the archways in the surrounding walls (?) [sic] might be

adapted to the purpose without adding to the expense. -

... Windows are proposed to be placed in the magazine towards

the South for the benefit of getting the greatest light and

warmth and I consider them preferable to Doors to the North

which is the aspect to be most avoided in that climate.

Confronted with Jones' objections, the Inspector General temporized:

The Inspector General acquiesces in shifting rooms being

provided for the Magazines in the manner you propose subjecting

to your confirming upon this point and, in respect to the

Magazine Porches and Doors, with the Commanding Officer of

Artillery and the Ordnance Storekeeper.

If his colleagues agreed, Calder was instructed to include the magazine porches
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in a general estimate.36

Calder had his submission ready within weeks of receiving authorization.
In the course of consulting with his colleagues, his ideas on useful additions
to the magazine and area reached their final form:

... Of the shifting rooms and porches for the magazines...

I have conferred with the Commanding Officer of Royal
Artillery and the Ordnance Storekeeper who are of opinion

they should be constructed without the magazines as suggested,
and with reference to Lieut. Col. Jones' objections to the
formation of doors in the North ends of these buildings.

I beg to state that all the magazines at Halifax stand North

& South and each of them have doors in both ends. I beg
further to submit for your approval the construction of a
small window (say 3.0 X 2.6) in each end of the magazine,
above the porches, to admit light when the men are at work

in them these windows to be secured by strong shutters covered
with copper.

... I propose to round the angles of the area wall next the
Bastions in order to facilitate the communicapion along the
ramparts by increasing the distance between its parapet and
that of the area of the Casemates of defence to 20 feet, which
alteration will not be attended with additional expense.

Although it was not explicitly stated, the change in the shape of the area
wall probably was in response to Col. Jones' objections to another of Calder's
proposals: the substitution of ramps for steps as access to the ramparts on the
west front. Jones had considered ramps "objectionable from interfering with
and curtailing the breadth of the Rampart at the flanks." i Eventually,
the matter of access to the ramparts was settled with a compromise: Calder
built his ramp in the south west demi-bastion and the steps remained in the
north west demi-bastion.

The estimate which Calder prepared to accompany this submission contained

three items which related to the magazines:one for the shifting rooms, one for






