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Abstract
Archaeological investigations were conducted at the upper terrace of Shalamar
Gardens, Lahore, as part of the 2003 UNESCO conservation project, to
determine whether the present charbagh layout dividing the terrace into four
quadrants represents the garden’s original Mughal-period design, or whether a
secondary subdivision into sixteen quadrants was introduced at a later stage.
Three exploratory trenches (A, B, and C) were excavated at carefully selected
bisecting points across the southwestern and southeastern lawns. The
investigations exposed a well-organised network of narrow irrigation drains
constructed in country brick set in kankar lime mortar, reflecting the original
Mughal hydraulic engineering. Critically, no evidence of water channels,
walkways, or structural features consistent with a sixteen-quadrant subdivision
was encountered in any of the three trenches. These findings are consistent with
earlier investigations conducted by the Department of Archaeology and
Museums and confirm that the upper terrace of Shalamar Gardens was laid out
in the charbagh pattern of four quadrants during the reign of Emperor Shah
Jahan, and was never formally subdivided into sixteen plots.
Keywords: Shalamar Gardens; Lahore; Mughal garden architecture; charbagh;
archaeological excavation; UNESCO; hydraulic system; irrigation drains; Shah
Jahan

1. Archaeological Investigation
Archaeological investigations in the upper terrace were carried out to ascertain
whether the present landscaping division into four quadrants represents the
original Mughal-period feature, or whether it is the result of subsequent
development or changes introduced after the reign of Emperor Shah Jahan. Such
investigation was necessitated because in recent years, certain scholars have
advanced a theory that the landscaping of the upper terrace originally consisted
of sixteen quadrants, on the pattern of the landscaping divisions found in the
gardens attached to the Tomb of Jahangir and the Taj Mahal. For determining
the factual position it was essential to carry out systematic archaeological
investigations.
After extensive discussions and deliberations with various heritage experts, it
was decided that three trenches should be excavated: one in the southwestern
lawn at the middle point of the southern walkway, designated as Trench A; a
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second at the middle point of the western walkway, designated as Trench B; and
a third at the middle point of the eastern walkway of the southeastern lawn,
designated as Trench C.

These trench locations were selected because, if any further sub-division
of the lawns existed, structural remains of a bisecting channel or walkway would
necessarily have to be present at these points. The selection of the midpoints of
the respective walkways was made in accordance with the general architectural
and landscaping principles of Mughal garden design, since any systematic sub-
division of the garden plots must conform to the principles of symmetry,
proportion, and balance that govern Mughal garden architecture.

1.1 Trench A
Trench A is located at the midpoint
along the southern walkway of the
southwestern lawn. As noted above,
this point was selected to determine
whether any remains of a walkway
or water channel might confirm the
sub-division of the terrace into
sixteen quadrants (Fig. 1). The
trench measures 6 × 3.5 metres and
was excavated to a depth of five feet.
During excavation, following the
removal of disturbed mixed light
brownish soil in Layer 1, a narrow
drain originally covered with bricks
and brickbats was encountered at a
depth of six inches. Layer 1 comprises light brownish soil mixed with fragments
of lime mortar, terracotta pipe, and brickbats — material evidently disturbed
from the drain, most probably during lawn levelling and manuring operations.
The covered drain along the southern side continues into the western section of
the trench, necessitating a small extension trench to the west. This extension
confirmed that the drain continues for a distance of 22 feet before terminating
abruptly. The presence of embedded terracotta pipe fragments indicates that
terracotta piping was used to supply water to these narrow distribution drains.
The country bricks measure 8 × 5.6 × 1 inches and are laid in kankar lime mortar.
The southern drain is approximately six inches deep and twelve inches wide,
exposed through eight masonry courses, with its foundation resting on compact
yellow clay.

Plate 1. Trench A showing the foundation
of the northern and southern drains
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Along the northern section of the trench, a
second drain was exposed running
approximately parallel to the southern drain at
a distance of approximately five feet. The
flooring of the northern drain, comparatively
well-preserved, was executed in the terraced
flooring technique. Disturbance to both drains
is attributed to subsequent gardening activities.
Stratigraphic analysis confirms that the
southern drain pre-dates the northern drain.
The southern drain, founded on the
undisturbed yellow clay (Layer 3), was
constructed with country brick laid in hydraulic
lime mortar across eight courses. When this
drain became choked, a connection was
subsequently established to the northern drain,
which was built with country brick in mud
mortar. The accumulation of approximately
two inches of deposit resting against the
southern drain indicates it is at least 150–200
years earlier than the northern drain. Trace
evidence of the connecting link between the
two drains was recorded, although it could not
be fully exposed.
Most significantly, no evidence whatsoever of a
water channel or walkway that would indicate
the sub-division of the upper terrace into
sixteen quadrants was encountered in Trench A.

1.2 Trench B
To corroborate the results of Trench A, a
second trench designated Trench B was
excavated at the midpoint of the western
walkway of the southwestern lawn. Trench
B measures 35 feet in length and 9 feet in
width, later extended to 12 feet on the
southern half to investigate an east–west
drain feature.
In Trench B, an interesting network of
drains constructed in country brick set in
kankar lime mortar was exposed at various
levels. Immediately below the surface, at
approximately six inches depth, an open
supply drain running in a west–east
direction was encountered. This drain
issues just below the western walkway,
covered by a red sandstone slab at the
point where it leaves the walkway; it
measures 5’-6” × 6” × 4”. Its flooring is
paved in kankar lime mortar and its

Fig. 1. Plan showing the
location of Trenches A, B, and
C in the upper terrace of
Shalamar Gardens

Plate 2. Trench B showing the
network of drainage features..
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sidewalls are lime-plastered. The narrow gorge profile of this drain at the issue
point — 9 inches deep and 5 inches wide — was designed to sustain water
pressure and regulate flow.

Near the midpoint of the east–west supply drain, two further drains
branch off to the north and south. The southern drain, measuring 14’-9” × 10” ×
10”, is covered with bricks and brickbats; its southern terminal connection to the
supply drain, while probable, has been obliterated, though a red sandstone slab
positioned irregularly beneath the walkway and over the drain may indicate this
former junction. The northern drain, measuring 7’ × 10” × 10”, is open and
executes a turn in a north-eastern direction, connecting with another supply
point beneath the western walkway. Near the issue point a short section is
covered with red sandstone slab. As with Trench A, no evidence of a water
channel, walkway, or structural feature consistent with a sixteen-quadrant sub-
division was recorded in Trench B.

1.3 Trench C
Following the strategy applied in Trenches
A and B, Trench C was laid at the
midpoint of the eastern walkway of the
southeastern lawn. To identify any sub-
division of the landscaping, evidence of a
water channel or walkway would
necessarily have to be encountered at the
bisecting point of the lawn. As in the
earlier trenches, excavation revealed an
essentially identical drainage system
executed in the same mode of masonry.
Immediately below the surface, an open
drain measuring 5’ × 10” × 5” with its
flooring paved in kankar lime mortar was
exposed. A further drain, 29 feet in length
and running in a south–north direction, was also exposed; originally fully
covered, disturbance has left the southern end open, while the remainder is
sealed beneath a six-inch-thick kankar lime plaster covering.

A distinctive feature of Trench C not encountered in the earlier trenches is
the presence of a deposit of waste and refuse material fragments and slabs of red
sandstone, some in a worked condition in the immediate vicinity of the drain
system. This material most likely represents packing or fill used during repairs to
the eastern walkway at some point in the past.

Once again, no evidence of channels, walkways, or any structural
subdivision consistent with a sixteen-quadrant layout was recorded.

2. Discussion and Conclusions
2.1 The Sixteen-Quadrant Theory: Review of Arguments
The debate concerning the layout of Shalamar Gardens’ upper terrace was
initiated principally by Sajjad Kausar, who proposed, in his contribution to the
volume Shalamar Garden Lahore: Landscape, Form and Meaning (Department
of Archaeology and Museums, Karachi, 1990), that the present charbagh pattern
of the upper and lower terraces does not represent the original design, and that
both terraces were in fact further sub-divided into sixteen quadrants. Kausar

Plate 3. Trench C showing
drainage features and waste
material deposit.
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based this argument on the visual resemblance between the garden plan and the
Royal Paradise Carpet of Shah Abbas of Persia, and on comparisons with the
gardens of the Taj Mahal and the Red Fort in Delhi.

The archaeological evidence recovered from the present investigation,
however, does not support this contention. Before examining the specific
arguments in detail, it is instructive to note the observation of Michael Brand
regarding the fundamental design concept of Mughal gardens:

“Part of the power of Shalamar Garden in Lahore lies in the decision
taken by its designer to construct, against all odds, a single-axis terraced
garden on the flat plains of the Punjab.” Michael Brand, 1990

This observation highlights a fundamental characteristic of Shalamar
Gardens that distinguishes it from the formal square charbaghs of Agra and
Delhi: its elongated single-axis terraced design, conceived as a bold architectural
response to the flat topography of the Punjab plains by exploiting the eroded
bank of the dried bed of the River Ravi. This fundamental design concept a
single-axis terraced garden is inconsistent with the elaborate secondary
subdivision into sixteen quadrants proposed by Kausar.

2.2 Assessment of the Drainage Evidence
The drainage features exposed in Trenches A, B, and C provide direct evidence
for the original hydraulic system of the upper terrace. The drains are narrow,
functionally efficient irrigation conduits designed to distribute water evenly
across the large lawn areas of the charbagh. Their layout, supply connections,
and construction methodology are entirely consistent with the irrigation of large
open lawns rather than with the maintenance of formally subdivided garden
plots.

The stratigraphic sequence in Trench A is particularly informative. The
southern drain, constructed in country brick laid in kankar hydraulic lime
mortar across eight courses and founded on undisturbed yellow clay, belongs to
the earliest phase of garden construction during the reign of Shah Jahan. When
this drain became choked most probably during the turbulent period following
the death of Emperor Aurangzeb in 1707 CE, when Shalamar Gardens suffered
severe neglect under Sikh governors a secondary northern drain was constructed
in mud mortar to restore water distribution. The restoration of the main
hydraulic system, including remedial repairs to the garden, is credited to
Maharaja Ranjit Singh.

The evidence of terracotta pipe fragments embedded within and adjacent
to the southern drain further corroborates this chronological sequence,
suggesting that the original supply connection from the main hydraulic network
was carried in terracotta pipe, subsequently disrupted by modifications
associated with Major Macgregor’s alterations to the garden boundary during the
British period, including the creation of the present main entrance gate.

2.3 Refutation of the Sixteen-Quadrant Theory
The present investigations, in conjunction with earlier archaeological trenches
excavated by retired engineer M. A. Majeed of the Department of Archaeology
and Museums in eight locations across the upper and lower terraces, provide
conclusive evidence against the sixteen-quadrant hypothesis. In none of these
investigations has any evidence of walkways, water channels, or structural
features consistent with a formal subdivision into sixteen plots been encountered.
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Several specific weaknesses in the arguments for the sixteen-quadrant theory
should be noted. First, the comparison with the Royal Paradise Carpet of Shah
Abbas of Persia provides an insufficient foundation for inferring the actual layout
of Shalamar Gardens. Carpet designs are artistic representations governed by
aesthetic conventions, not architectural plans. Second, the evidence cited in
support of the theory kacha (earthen) canals visible in the lower terrace is more
plausibly interpreted as a later modification introduced during the period of Sikh
administration or during the subsequent use of the gardens for agricultural
purposes, rather than a feature of the original Mughal design. These kacha
canals are irregular in alignment and lack the characteristic brick construction of
Mughal hydraulic features. Third, the inference that because the garden of the
Taj Mahal incorporates a sixteen-quadrant plan, the upper terrace of Shalamar
Gardens must have done likewise is not methodologically sound: the two gardens
differ fundamentally in their purpose, plan type, and topographic setting.

The architects of Shah Jahan were celebrated for the refinement and
precision of their design sensibility. The clumsy, irregular kacha canals of the
lower terrace are entirely inconsistent with the standards of Mughal garden
engineering and cannot be attributed to the builders of monuments of the calibre
of the Taj Mahal. The probability that such features represent the intended
design of the upper terrace is vanishingly small.

Furthermore, from a functional and aesthetic standpoint, Shalamar
Gardens was conceived as a garden of festivity, music, and courtly pleasure a
purpose served by the spacious, open lawns of the charbagh layout. The
introduction of sixteen small sub-plots would have fragmented the visual unity
and spatial quality of the garden in a manner entirely at odds with the design
philosophy evident in its architecture.

2.4 Summary of Findings
The objective of the archaeological investigations conducted in Trenches A, B,
and C has been fully achieved. The theory of the further subdivision of the upper
terrace lawns into sixteen quadrants is conclusively falsified by the complete
absence of any structural evidence channels, walkways, or tanks that would be
required by such a layout. The present charbagh division of the upper terrace of
Shalamar Gardens into four quadrants represents the original design of Emperor
Shah Jahan, and no formal subdivision into sixteen plots was ever constructed.
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Fig. 2; Layout Plan of Shalamar Garden
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Fig. 3; Comparison of (a) Shalamar Garden (b) Taj Mahal and (c)
Red Fort, Delhi (Scale Varies)
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