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During the 17th century the quickening pace of commercial
development placed ever greater strains on inadequate
means of transport. From 1663, turnpike trusts were estab-
lished to improve the roads, and from about the same time
numerous private Bills were promoted around the country
for river improvements, for Cambridge, the river Cam had
long been critically important, the town being an inland
commercial centre of national significance. Drainage of the
fens from 1630 was perceived to have had an adverse
impact on navigation on the Ouse and its tributaries,
including the Cam, though the magnitude of any effect on
the Cam is hard to assess. An Act in 1702 established the
Conservators as the body to restore and maintain naviga-
tion from Cambridge to Clai/hithe. Four locks were built
which, following local custom, were called 'sluices'.

Finance was difficult for the Conservators until the early
19th century but there then followed about thirty years of
ample funds, sufficient to replace the four locks with the two
we know today (Jesus Green and Baitsbite). The advent of
the railway locally in 1845 caused a sharp and irreversible
decline in freight revenues and ultimately the reserves
which had been accumulated proved inadequate to sustain
the work of the Conservators. An Act in 1922 recognised the
significance of recreational boating and also provided for
deficit funding by the Corporation (City) of Cambridge, a
fact which helped to delay adjustment to the new economic
realities by about sixty years. The last two decades have seen
a determined effort to restore the long-term financial viabil-
ity of the Conservators to cope with the ending of deficit
funding, which has meant substantial increases in registra-
tion charges for vessels.

The Appendix examines the use of the word 'sluice' in
thefenland context, meaning pound lock. This examination
shows the need to reassess the conflicts between navigation
and drainage interests in the 17th and 18th centuries.

Introduction

The Conservators were established by statute in 1702
as the body responsible for improving and maintain-
ing navigation over a short stretch of the river Cam in
and downstream of Cambridge. Their story is closely
bound up with that of Cambridge itself. It is a story of
restoration and improvement of the navigation in the
18th century; of further improvements about 1830,
during a period of sufficient revenues for the
Conservators; stagnation and decline from the 1850s
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in face of competition from the railways; transforma-
tion from freight to leisure-time uses of the river in the
twentieth century and the struggle by the
Conservators to regain financial viability.

In the absence of locks and weirs, the Cam (Fig. 1)
was tidal all the way to Cambridge. From very early
times, the river was vitally important as the main com-
mercial artery for the town, as symbolised by
Stourbridge Fair, held near the river every September
since 1211. This fair was a trading event of national
and international importance until its decline in the
18th century and conversion solely to amusement
from the early 1800s.1 For fear of an adverse impact on
navigation, the University opposed proposals for
draining the Fens from early in the 17th century. For
example, a 1650 petition by the Town and the
University argued that works intended for draining
the Fens would be calamitous for Cambridge and prej-
udicial to the national interest.2

As the scale and scope of commerce increased with
time, the want of adequate inland transport became an
increasingly pressing national and local problem.
Roads were generally bad and ill-maintained. From
1555 to 1835, with only limited exceptions, roads in
England were the responsibility of parishes, and their
resources and commitment to the task were both in-
sufficient for the growing needs. One solution was the
creation of turnpike trusts. The first such trust in
England was established in 1663 - the Great North
Road in Hertfordshire, Cambridgeshire and
Huntingdonshire, on the line through Royston and
Caxton Gibbet to Papworth Everard. Although it was
thirty-two years before the next turnpike, by the end
of the 18th century some half-dozen additional trusts
had been created in Cambridgeshire.3 In return for
maintaining a passable road, a turnpike trust had the
right to levy tolls on goods and individual travellers.

As the 17th century drew to a close, the need for im-
proved transport became ever more pressing. By com-
parison with road transport, rivers offered many
advantages on account of the economy with which
heavy loads could be carried. However: 'Inland water-
ways had one serious disadvantage: the ease with which ri-
parian land-owners could obstruct traffic, whether by
fish-weirs and other physical obstacles, or by the exaction of
tolls. The attempts of 17th-century governments [in
Europe] to remove or reduce these hindrances to trade, par-
ticularly weirs, had little lasting success'.*
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Figure 1. The river Cam in its regional setting.
Drawn by I Agnew, Department of Geography,
University of Cambridge

That navigation was problematic on the Cam is attest-
ed by a 1639 edict, issued by the Commissioners for
Sewers in Cambridge: all the colleges, and especially
Queens' College, were ordered to scour and deepen
the river to restore access to the grain mills at the head
of navigation in the vicinity of Mill Lane,5 In England,
following the Civil War, the remedy for deficiencies in
river navigation lay with Acts of Parliament, and
there were three periods during which the legislature
was particulary busy in this respect; 1662-65,
1697-1700 and 1719-21."

There was also a specific reason why the percep-
tion grew that something had to be done on the Cam.
It appears that, during the second half of the 17th cen-
tury, the condition of the Cam for the passage of craft

deteriorated. The opinion was widespread that this
was the result of draining the Fens, something which
was regarded as inimical to navigation, primarily on
account of silting and the reduction of water levels in
the rivers following the construction of Denver
Sluice.7 Although the silting problems were most seri-
ous in the Ouse outfall between King's Lynn and
Denver, the Cam was also affected because of reduced
water levels, the loss of tidal high water and of the di-
minished impact of winter flood waters in removing
accumulated silt. The Corporation of Cambridge and
the University were sufficiently concerned that on
more than one occasion they sought to prevent the
draining of the Fens, including an unsuccessful at-
tempt in 1695 to ensure the removal of Denver Sluice.8

From the early 1600s onwards, practical steps were
taken to improve navigation on a number of fenland
rivers, but apparently not on the Cam. As late as 1649,
coastal vessels (keels), probably plying from the
Humber but no doubt from elsewhere as well, could
reach Cambridge. At ordinary neap tides, which are
the lowest high tides that occur twice every lunar
month, they could carry only 40 tons of cargo, instead
of their normal sea-going maximum of some 100 tons.
Partially laden, these vessels drew only about three
feet of water compared with the seven feet required
with a full cargo.' With sea-going craft able to navi-
gate as far as Cambridge until 1649, it is apparent that
any improvements which had been made to the Cam
did not include structures in the river, such as weirs
and locks. The following year, 1650, Denver Sluice
was built and coastal vessels found that working up
the fenland rivers became much more difficult (see
Appendix).

It seems to be equally certain that no such struc-
tures had been erected by 1679. In that year, the
Corporation of Cambridge agreed to join with the
University to procure an Act of Parliament 'for setting
down of Locks, Sasses or Sluces in the River for the better
preserving of navigation between this Town and Lynn'.10

Sasse is an alternative word for Tock'. The phrase 'to
set down' must mean the intention to build for the first
time, not to repair and renovate any existing struc-
tures. However, no action on this agreement was
taken for some twenty years.

The first Act for the improvement of the River Cam,
1702

The first legislation for the improvement of the Cam
was passed in 1702. Subsequently, four further Acts
have had a direct bearing on the duties and powers of
the Conservators as the navigation authority. The full
title of the 1702 Act deserves to be recorded. It reads:
'An Act for making the River Cham alias Grant in the
County of Cambridge more navigable from Clay-Hithe
Ferry to the Queens Mill in the University and Town of
Cambridge'.11
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Reference to 'the University and Town of Cambridge'
draws attention to the fact that, from 1382 to 1856, the
University and the civic authority shared responsibil-
ity for the regulation of trade in the cityI: Conflict over
these matters was common but at least there was
agreement between the University and the Town on
the need for improvements to the commercial artery
on which the whole of Cambridge depended. Mention
of Queens Mill identifies the head of navigation but
may seem confusing, since the names of the water
mills in Cambridge have varied over time. Two mills
formerly stood where Scudamores currently moor
their vessels on the upper river, just above the weir
and mill pond at the end of Mill Lane. The most usual
names for these mills were respectively King's Mill
and Bishop's Mill. They, along with Newnham Mill,
identified the head of navigation, as recognised in the
Act of 1702. Downstream, the limit of the
Conservators' jurisdiction was the ferry point known
as Clayhithe. (See Fig. 2.)

Eleven Conservators were to be appointed, three
by the University, three by the Town and five by the
Justices of the Peace in the County. They were given
the duty to improve navigation and the requisite
power to remove 'all Trees and Roots of Trees Wears or
other Impediments' and authority to carry out necessary
engineering works. The cost of promoting the Bill had
been borne by the Town and the University, to repay
which and to meet on-going costs Conservators were
authorised to levy tolls, principally on the goods
which passed over their waters. The Act specified the
maximum toll charges. Twenty-five categories of
freight (Table 1) were identified, such as:

For every Chalder [36 bushels; 288 gallons] of Coals
Nine pence

Every thousand of bricks One shilling
In addition, 'passage boats' were charged one penny for
each passenger. The primary purpose of the naviga-
tion was to enable the movement of freight, much of
which came up river to meet the needs of Cambridge
and Cambridgeshire, though passenger traffic should
not be ignored. Finally, the Conservators were em-
powered to issue Byelaws for the 'orderly usage of the
river'.

The preamble to the 1702 Act states that: 'Whereas
there was heretofore a navigable passage ...by Length of
Time and for Want of Locks, Sluices and other necessary
Works .,. [it] is much silted and grown up ... [and] is in
Danger of being wholly lost and destroyed'. Conservators
were charged 'to cleanse and open ... the said River and
to cut or dig the Banks thereof and to cut down and remove
all Trees and Roots of Trees Wears or other Impediments
that may hinder the Passage' of vessels 'and also to open
prepare and make all Wears Sasses Locks Pens for Water'.
To assist in financing these works, Conservators were
given the power to borrow money 'for restoring and
continuing the 'Navigation'. From the wording of these
excerpts, in which certain words have been empha-
sised, it is clear that the first task of the Conservators
was to restore the river channel by removing obstruc-
tions.

°ofe

Figure 2. The river Cam in the vicinity of
Cambridge. Drawn by I Agnew, Department of
Geography, University of Cambridge
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Table 1. Commodities traded in Cambridge

Stourbridge Fair, medieval times (VHC62)
Victuals; Fish; Harness; Baltic timber; Italian silks; Spanish iron
'Cloth and fish were the most famous articles of commerce.'

(Pevsner*3)
Cornish tin; Derbyshire lead; Hanseatic timber; Southern wines, silks and velvets; English wool; Flemish linen and other cloth
English wool formed the bulk of sales (exports) and the Flemish linen and other cloth the majority of the purchases (imports)

Stourbridge Fair 1600 (VCH")
Tobacco; Bibles; Woven stockings; Tea

Stourbridge Fair 1724-6 (Daniel Defoe1"5)
The items recorded are too numerous to list. Corn, wool, cloth and hops are given prominence but there were also manufactures
from the Midlands and elsewhere. Defoe said that Stourbridge was 'not only the greatest [fair] in the whole nation, but in the
world'. According to his account, 'all trades that can be named in London' were present.

Stourbridge Fair 1811 (Gooch1*)
All sorts of shop goods; Cheese; Butter; Hops; Horses
The fair lasted two weeks and 'it has been declining for many years'.

Freight on the Cam 1702 (7702 Act)
Coal; Deal boards; Timber; Wheat, rye, mesledine; Oats, barley, malt; Bricks; Tiles; Sedge; Stones, pebbles; Turf; Hay; Seeds; Clay,
sand; Salt fish; Iron, lead; Salt; Wine; Oil, vinegar, pitch, tar, soap; Butter, cheese; Faggots; Billets (probably lengths of round tim-
ber); Hops; Cider; Pales, staves for barrels; Other

Freight on the Cam, 1851 (1851 Act)
Wine, cider, oil, vinegar; Pitch, tar, soap, butter, cheese; Wheat, rye, mesledine, seeds; Oats, barley, malt, hay; Iron, lead, timber,
slate, bricks, tiles, lime; Coal, culm (coal dust, slack), coke, charcoal, or other fuel, road materials, stone, pebbles, sand, clay, ma-
nure, limestone; Sedge, faggots,Jrnllets (probably lengths of round timber); Turf; Pales, staves for barrels; Other

Improving navigation on the Cam, 1702-1813
Once the river channel had been cleared of obstruc-
tions, the Conservators had to address the basic prob-
lem which arose from the construction of Denver
Sluice, the need to create and maintain an adequate
depth of water for vessels. To this end, it was neces-
sary to construct weirs and to provide these structures
with locks for the passage of craft. Although the pre-
cise dates are uncertain, it is clear that four such locks
were built during the first decade of the 18th century.

Minutes of the Conservators' meetings are avail-
able from 1707.13 In the early years, these minutes are
brief and curiously selective in their coverage.
Furthermore, for the entire period up to 1908,
Conservators did not use the term 'lock' but habitual-
ly used 'sluice'. This poses an interesting problem of
interpretation, because in normal English usage a
sluice is an obstruction which does not permit the pas-
sage of vessels. However, that restricted interpretation
is not appropriate in the East Anglian context (see
Appendix).

The earliest clear account in the minutes of lock
structures was in 1750. Four 'sluices' were specifically
identified: Jesus Sluice, Chesterton, Baitsbite and
Clayhithe. There is reference to upper and lower
doors and to slackers, which can only mean the upper
and lower doors of lock pens and the associated guil-
lotine doors incorporated into the vee doors to allow
the lock to be filled and emptied. The minutes also
record that these doors and slackers were in need of
repair or replacement; the upper door at Jesus Sluice

was 'much worn'. Clearly, these structures had been in
existence for some time, and there is no doubt that
they were locks, notwithstanding use of the term
sluice.

Earlier minutes, for 1717, record vessels passing
through Clayhithe Sluice and also note the damage
which had been caused by vessels to the pens at 'the
several sluices' (which implies all four). Since a pen is
an enclosure, the inference is that all the sluices incor-
porated locks, designed to permit the passage of ves-
sels and that as early as 1717 they had all been in
existence for some significant period of time. The ear-
liest mention in the minutes of any sluice is to
Stourbridge Green (Chesterton) Sluice in 1708, a sluice
for which just four years later a pair of new doors was
made. In 1709, the minutes record the appointment of
sluice keepers/toll collectors at Jesus Green Sluice and
at Clayhithe Sluice, respectively the furthest upstream
and downstream in the Conservators' jurisdiction.
The clear inference is that all four sluices or locks ex-
isted in 1709, and possibly in 1708. Completion of
these works would have improved navigation consid-
erably and in 1710 the Conservators were able partial-
ly to repay the Corporation and the University for the
cost of promoting the Bill which became the 1702 Act.
In the same year, the Conservators ordered that a toll
keeper's dwelling at Clayhithe was to be completed;
two year later, they agreed to build stables at
Clayhithe for six horses. Horses were important be-
cause they were used for haling (ie hauling) vessels
along the river.
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From the Conservators' records it is not possible to
be more precise about the construction of the four
locks than to say that they existed in 1709 and proba-
bly in 1708. For greater certainty, resort would be nec-
essary to other sources. That quest has not been
undertaken, except to establish that the first local
newspaper, the Cambridge Journal, did not begin pub-
lication until 1744, too late to be of assistance.

Once the four locks had been built in the first
decade of the 18th century, the basic configuration of
the river remained unchanged for more than one hun-
dred years. However, there is some conflict of testi-
mony regarding the benefits derived from the
Conservators' jurisdiction. Robert Mylne surveyed
the Ouse and Cam from King's Lynn to Cambridge in
1791. Despite noting the existence of the
Conservators' four pound locks, he opined that the
navigation upstream of Clayhithe was 'perhaps the
most defective in the kingdom'.14 However, his account
shows that the problem was the shallowness of the
water below Clayhithe, outside the Conservators' ju-
risdiction. To release grounded vessels, a 'flash' of
water had been generated by opening the sluice gates
at the four locks, but this had seriously lowered the
water upstream to Cambridge. Mylne recommended
the construction of one or two locks downstream from
Clayhithe to create a greater depth of water. However,
the bleak picture he painted was in part based on
soundings at 'dead low water' at the end of
September/early October, coinciding with low high
tides. Consequently, he was describing an extreme sit-
uation, not the normal condition of the river for navi-
gation.

In contrast to Mylne's pessimistic assessment,
Conybeare15 provides a much more optimistic one. He
records that in 1753 a 'passage' or passenger boat
plied twice weekly from Cambridge to Ely, returning
the following day, implying that the service was reli-
able. Support for this inference is provided by anoth-
er document, which records regular passenger
services by river to Ely, Wisbech, Downham and
King's Lynn, at frequencies ranging from daily to
weekly.16

Conybeare also reports that freight carried up-
stream to Cambridge in the mid 18th century was dis-
patched thence by road in a system embracing
sixty-eight destinations, including Bangor, Kendal, St
David's and Launceston. The extent of the inland traf-
fic seems surprising but is confirmed by other evi-
dence. As early as 1748, some 1500 to 2000 firkins of
butter were reported to come up river every week to
be carried onward to London by waggon.17 Since a
firkin of butter is half a kilderkin, or 56 pounds, this
weekly butter traffic alone amounted to some 37.5 to
50 tons. It seems reasonable to suppose that the butter
trade had been established for some considerable time
because the 1702 Act identified butter and cheese as
one of the categories for which a maximum toll was
specified, the rate being one shilling per ton. A butter
market had existed in Cambridge from medieval
times18 and a substantial traffic continued into the 19th
century: 'A great quantity of butter is likewise conveyed

through here [Cambridge], from the Isle of Ely and Norfolk
to London, where it obtained the name of Cambridge
butter'.19

Corn was another commodity of considerable im-
portance. The present-day Corn Exchange in
Cambridge was completed in 1875, replacing an earli-
er building on Downing Street,2" which in turn seems
to have succeeded the long-standing open air corn
market. So important was the corn trade at one time
that: 'Shipped along the county's rivers to Cambridge, com
provided such a flourishing trade that the town was once
the ninth wealthiest in England'.21

To create such wealth, much of the corn must have
been transported from Cambridge overland to impor-
tant urban markets, London included, as with the but-
ter trade.

Some indication of the overall scale of the overland
traffic from Cambridge destined for London is avail-
able for 1813. The London and Cambridge Junction
Canal Co. analysed the volume of traffic which they
might obtain were a canal from Cambridge to Bishops
Stortford and the Lea navigation to be built (it was not
constructed). They estimated that 79,924 tons of regu-
lar horse-drawn waggon freight annually passed
through Trumpington, just south of Cambridge. It is
implicit in the company's study that most, if not all, of
this estimated traffic was agricultural produce des-
tined for the London markets.22 Some of this freight
would have reached Cambridge along the Cam but
we do not know how much.

That the Cam was a satisfactory navigation in the
late 18th and early 19th centuries is confirmed in two
other ways. A study of Commercial End at Swaffham
Bulbeck shows that Barker, Son and Bowyer ran a
thriving trading business between 1789 and 1824.23

Extant letters from 1789 to 1793 show the extent of
their trading contacts. Much of their freight traversed
Swaffham Bulbeck Lode, which joins the Cam down-
stream from Clayhithe, and this artery of trade ap-
pears to have posed few problems.

Perhaps the most convincing evidence that the
Cam navigation was effective and efficient by the
standards of the time is provided by the London and
Cambridge Junction Canal Co for 1813. They com-
pared the cost of moving freight by land and by water,
finding the expected substantial differential in favour
of waterborne commerce. Data are recorded for a
number of navigations, including from King's Lynn to
Cambridge, from which an average cost of fourpence
halfpenny per ton mile was obtained. At seven
shillings per ton for the 75 miles from King's Lynn to
Cambridge, the rate was less than a penny farthing
per ton mile, about one quarter of the average for
water traffic. The navigation all the way downstream
from Cambridge was evidently very economical by
contemporary standards, which implies that the sec-
tion under the jurisdiction of the Conservators must
have been operating effectively.

Radiating from Cambridge, there was an extensive
system of stage waggons, ie waggons which operated
on regular schedules to specified destinations. Such
waggons would have carried general merchandise,
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personal effects and the like, and are probably to be
distinguished from services handling commodities
such as butter for the London market. Cantabrigia
Depicta2* lists stage waggon services to London,
Birmingham, Ipswich and elswhere in 1763. An even
more extensive network of these services from
Cambridge is recorded in another publication of the
same year; Manchester, Wakefield and general desti-
nations north of Derbyshire and Lincolnshire are
identified.25

There seems to be little doubt that Mylne mis-
judged circumstances on the Cam and that trade on
the river and through Cambridge thrived throughout
the 18th century and into the 19th. It does not appear
that the role of Cambridge as a significant inland port
was under threat from deficiencies of navigation. That
being the case, Cambridge was maintaining a pattern
of major inland ports, such as York and Nottingham,
which had been established in medieval times.26

The Act of 1813 (Private Act 53 Geo. 3. c. 214)

This Act was intended to extend and amend the 1702
Act, the title of which is repeated. Specifically, it had
become apparent that the powers conferred by the
previous legislation to levy tolls were 'insufficient to
enforce due payment'. The intention was to strengthen
the powers of enforcement available to the
Conservators, to ensure compliance with the tolls
which they set. By implication, non-compliance and
the loss of revenue must have been serious, with the
hint that the Conservators were finding themselves
short of funds. One feature of the Act is striking,
namely, the absence of revised tolls for the specified
commodities and for passengers; this presumably re-
flects the long-term stability of prices in the 18th cen-
tury.27 On the other hand, the power to make Byelaws
was restricted to the 'good and orderly using' of the
river for freight; there is no mention of passengers.

By the late 1820s, the Conservators were able to
contemplate major improvements. William Chadwell
Mylne, a notable engineer, was appointed by the
Conservators as their engineer in 1830. The previous
year, he had recommended that the river between
Cambridge and Clayhithe should be deepened and
the four locks then existing should be reduced to
two.28 The lock at Clayhithe was to be removed, as also
Chesterton Lock, located on the downstream side of
the Pike and Eel inn (towards the railway bridge
which was constructed later). At Baitsbite, the lock
was to be rebuilt in situ and what is now Jesus Lock
was moved from beside the Fort St George inn (Fig. 3).
Jesus Lock was completed in 1832 and at much the
same time a single-storey lock keeper's cottage was
built, to which a second floor was added in 1885. This
lock, along with the weir, sluice gates and iron pedes-
trian bridge, was listed as a Grade II structure in 1989.

With the completion of these works in the early
1830s, the river as we know it today came into exis-
tence. Those with an interest in rowing will realise
that it was only then that the section of the river now
used for the Bumps and other racing events was cre-
ated.

River Cam Navigation Act 1851 (Local and Personal
Act 14 & 15 Viet. c. xcii)

This Act repealed the two previous Acts, under which
'the navigation of the said River Cham, now called the
River Cam, hath been greatly improved'. To ensure the
maintenance of the improvements, the Act consolidat-
ed and amended the provisions of the previous legis-
lation. The number of Conservators was not changed,
nor was there any change in the numbers appointed
by the three appointing bodies - though by this time
the Town had become a Borough. Conservators re-
tained their jurisdiction from the head of navigation at
King's Mill as it was now called northwards to

:, ;

Figure 3. The Cambridge Sluice and Toll House, 1828. Midsummer Common, (original title). Re-drawn by J Youlden
from the original watercolour. (Cambridgeshie Collection O.For. J28 760)
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Clayhithe. Arrangements were made for the transfer
of assets to the new body of Conservators, these assets
including sasses and locks. Although text from the
1702 Act is included which refers to the removal of im-
pediments, the tenor of the 1851 legislation is that the
major improvements had been completed and the
task was now one of maintenance.

Under the 1851 legislation, the Conservators -were
given two new powers: the power to suspend naviga-
tion so that they could carry out necessary mainte-
nance works; and the power to construct toll houses.
One such toll house was in existence in 1871 at
Clayhithe, immediately fronting the river on the site
now occupied by a workshop adjacent to the slip-
way.29

As with the 1702 Act, provision was made for the
maximum tolls which Conservators could charge.
Table 2 shows that the 1851 maxima were lower than
those set in 1702, even though prices in general had
neither risen nor fallen significantly between the two
dates. We may infer that the lower tolls specified re-
flected two things: the general increase in the efficien-
cy of transport nationally - river improvements,
canals, turnpikes and the railways - and the accumu-
lation by the Conservators of surpluses. Indeed, there
is express provision for the investment of the 'sums of
money which have accrued from surplus revenue'. There is
also provision for the Conservators to suspend tolls if
they should be possessed of adequate funds to main-
tain the navigation, a provision which, with the bene-
fit of hindsight, was optimistic given the fact that
Conservators had already reduced their tolls in an at-
tempt to counter competition from the railways.
Nevertheless, there can be little doubt that, at mid-
century, the Conservators felt themselves to be in a fi-
nancially strong position, a fact of which visible
testimony may be seen at Clayhithe. The present
Conservators' house was built in 1842, an imposing
building which includes a large room in which the
Conservators held banquets.30 Morgan also notes that
an impressive 'State Barge' was built in c. 1851, used

solely for annual inspections of the river by the
Conservators.

Provision was made in the Act to prohibit station-
ary vessels between Queens' College and St John's
College, other than for necessary repair work or for
taking on board or discharging commodities or pas-
sengers. In other words, the University wished to pro-
tect the peace of the Backs, thus continuing a policy
which had ensured that there would be no haling way
(towpath) there. Vessels proceeding along the Backs to
the head of navigation at the mill pond had to be
poled, or hauled by horses wading in the river.
Present-day punters will be familiar with the fact that
most of the bottom along the Backs is firm, reflecting
the fact that gravel was specifically laid to give a
sound footing for the horses and for poling.

An oddity about the 1851 Act is the absence of any
figure for the permissible tolls on passengers.
Notwithstanding that omission, there is reference to
failure to pay tolls or fares for passengers, and also to
the embarkation and disembarkation of passengers
along the Backs. It would seem that passenger tolls
were a minor component of the Conservators' income
in the mid 19th century, as was probably also the case
in 1702.

Competition from the railways
Although a considerable network of canals was con-
structed in England from the 1770s,31 the nearest that
any came to Cambridge was at Bishop's Stortford, the
northernmost point reached along the Stort valley
from the Thames. So it was the advent of the railways
which provided the first major competition for the
Cam navigation, and the first line to connect
Cambridge was the London-Norwich route (via Ely).
This arrived in 1845, six years before the 1851 Act,
with several other lines soon increasing the accessibil-
ity of the town by this new mode of transport. Despite
the introduction of steam tugs in place of horses, river
traffic declined. Greenhough32 claims that this decline
had started well before 1845 but the evidence of the

Table 2. Maximum tolls specified in the Acts of 1702 and 1851 (20 shillings/240 pence to the £sterling)
Note. The commodities identified in this table are those which meet two criteria: that the commodities are comparable;
and that the units of measurement are probably similar if not identical.
Sources. The Acts of 1702 and 1851, see text for the details.

Commodity and (unit)
Butter and cheese (per ton)
Iron and lead (per ton)
Timber (per ton)
Clay and sand (per ton)
Pebbles (per ton)
Salt (per ton)
Wine (per ton)
Pitch, tar and soap (per ton)
Sedge (per 100)
Turf {per 1,000)
Pales, barrel or hogshead staves (per 100)
Faggots and billets (per 100)
Other (per ton)

1702
1 shilling
2 shillings
1 shilling
6 pence
1 shilling
1 shilling
4 shillings
1 shilling
2 pence
2 pence
1 penny
2 pence
1 shilling

1851
9 pence
6 pence
6 pence
3 pence
3 pence
9 pence
9 pence
9 pence
2 pence
2 pence
1 penny
2 pence
9 pence
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Conservators' toll income refutes his assertion. From
1814 to 1844, income fluctuated around £1500 p.a. but
showed no obvious trend.33

Conservators responded to the railway competi-
tion in 1846 by substantially reducing freight tolls,
with effect 1847, but to no avail. Annual revenues
from farming the tolls and toll houses averaged £1377
in the two years 1845 and 1846, whereas the equiva-
lent figure for the subsequent two years was only £750
(Table 3). By 1859, the figure was down to £236 and
thereafter was never higher than £314.

Despite the dramatic loss of freight revenue, the
Conservators' finances remained surprisingly sound
for somewhat over half a century on account of the re-
serves which had been accumulated and for which the
1851 Act provided investment powers. For example,
in 1869/70 toll income amounted to £211, interest
yielded £423 and the total income was £869 (Minutes
1870). For the remainder of the century and into the
early 20th century, ordinary income generally exceed-
ed ordinary expenditure. In 1868, Conservators au-
thorised the expenditure of £2017 to purchase a steam
dredger (Fig. 4) in order to improve navigation on the
Cam, an investment which generated significant in-
come, being hired as far afield as Wisbech (Minutes
1872) and by the Denver Sluice Commissioners
(Minutes 1914).

It was not until 1906 that the financial position
began to give cause for concern. A tabulation pre-
pared by the Conservators of total income and expen-
diture for the twenty years 1886 to 1905 showed an
overall surplus of £2192. However, there had been
deficits in five years: 1893, 1897, 1900, 1901 and 1904
(Minutes 1906). Thereafter, deficits became more fre-
quent and larger, so that the interest bearing reserves
declined from £16,252 in May 1915 to £12,896 at the
end of March 1922. Conservators recognised that the

position was becoming untenable.
The initial reaction was essentially backwards

looking. The Clerk was instructed in 1920 to write to
the Ministry of Transport to ask for the reinstatement
of the freight tolls which had applied before a reduc-
tion had been ordered by the Board of Trade under the
Railway and Canal Navigation Act 1888.34 As Table 3
shows, any increase that might have been possible
was unlikely to generate much extra income. In any
case, the Ministry declined the request and suggested
that the remedy lay in the promotion of a private Bill
in Parliament.

River Cam Conservancy Act 1922 (Local and
Personal Act 12 & 13 Geo. 5 c. Ixxi)

In conjunction with the 1851 Act, the 1922 legislation
remains the statutory basis for the continued existence
of the Conservators. The 1922 Act introduced several
important changes. The first to note is the extension of
the Conservators' jurisdiction from Clayhithe a short
distance downstream to Bottisham Lock, though not
including the lock itself. Visitors to Clayhithe will ob-
serve the small slipway on the property of the
Conservators. This slipway occupies the site of the
berth for the former chain ferry which marked the
downstream limit of the Conservators' jurisdiction
until the 1922 Act extended it to Bottisham Lock. The
curious visitor will also notice that whereas the
Halingway south of the road bridge is on the left or
western bank, progress northwards must be on the
right bank, along the gravel road which separates the
Conservators' house from the river and thence along
the top of the river bank. This downstream section of
the river had originally been under the control of the
South Level Commissioners, a body established in

Table 3. Income from freight tolls, 1841 to 1921/2. Current prices, to the nearest £

Notes. In the period to 1869, the tolls and toll houses were farmed, the annual auction being held in
December for the ensuing year. From 1869/70, the figures are described as tolls, probably including occupa-
tion of the toll houses. However, from 1914/5 the tolls are shown gross and also with the deduction of toll-
keepers' wages; the figures for the period 1914/5 to 1921/2 are the net toll proceeds.
Sources: 1841-1850, Summers gives figures from 1752 to 1850/'71859-1921/2, Minutes of the Conservators
of the River Cam.

Year Income
1912/3 142

Year
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850

1859

Income
1496
1507

1507
1505
1361
1393
805
695
971
367

236

1869/70 211

Year
1870/1
1871/2
1872/3
1873/4
1874/5
1875/6
1876/7
1877/8
1878/9
1879/80
1880/1
1881/2
1882/3
1883/4

Income
207
212
244
221
233
314
314
311
290
266
268
200
200
221

Year Income
1884/5
1885/6
1886/7
1887/8
1888/9
1889/90
1890/1
1891/2
1892/3
1893/4
1894/5
1895/6
1896/7
1897/8

284
284
264
233
227
228
222
148
153
157
103
127
99
102

Year Income
1898/9
1899/00
1900/1
1901/2
1902/3
1903/4
1904/5
1905/6
1906/7
1907/8
1908/9
1909/10
1910/1
1911/2

106
93
115
148
156
155
161
163
163
161
154
153
156
137

1913/4
1914/5
1915/6
1916/7
1917/8
1918/9

134
125
108
101
109
117

1919/20 128
1920/1 109
1921/2 103
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Figure 4. Dredging, 1869. Reproduced from tile
Illustrated London News, 29 May 1869.
(Cambridgeshire Collection W.29 J69 21573)

1663 to undertake land drainage, and then, from 1741,
the Commissioners of the Waterbeach Level. In order
that horses used for haling the boats could cross the
river, there was a second ferry almost exactly where
the road bridge now stands. This bridge, initially a toll
bridge, was built following the passage of the
Clayhithe Bridge Act in 1871.

The second feature of the 1922 Act to note is the in-
crease in the number of Conservators from eleven to
thirteen and the change in the balance of representa-
tion. The University continued with three appoint-
ments; the County Council had one; the Great Ouse
Catchment Board (now the Environment Agency) was
given two; and the Borough of Cambridge a control-
ling interest with seven appointments.

This change in representation reflected the difficult
financial circumstances in which the Conservators
now found themselves. As the preamble to the Act
says: 'the revenues of the existing Conservators derived by
them under the provisions contained in the said Act of 1851
are insufficient to enable them to meet their obligations and
adequately to perform their duties'. To remedy this defi-
ciency, the Act introduced important financial innova-
tions. For any year in which the Conservators' income
was less than expenditure, they were given the right
to claim from the Corporation of Cambridge funds up

to the sum equivalent to the product of a penny rate,
and the Corporation would be obliged to fund the
deficit. In addition, if that funding were inadequate,
the Corporation could, at its discretion, give further
assistance provided the aggregate assistance did not
exceed the deficit for that year. These changes were
made with the prior assent of the Corporation.

Another innovation concerned the sources of rev-
enue. Freight tolls would continue to be regulated by
the Minister of Transport but provision was made for
them to be varied on application by the Conservators.
Tolls for passing through locks and for ferries could be
set by the Conservators under Byelaws, which could
also provide for the registration of pleasure boats and
the sums to be paid for such registration. These provi-
sions clearly recognised the importance of the recre-
ational use of the river, which had been on the
increase since the first Boat Race between Oxford and
Cambridge in 1829. In the clearest possible terms, the
1922 Act signalled that the era of freight traffic on the
river Cam had come to an end and that the main use
of the river was for pleasure purposes. The Act pro-
vided the basis for adjustment to these radically
changed circumstances.

Failure to seize the opportunity
The 1922 Act took effect in January 1923 and it then re-
quired time before Conservators could fully adjust to
the new situation, if only because the formulation and
implementation of new Byelaws could not be done in-
stantaneously. Consequently, up to 1930/31, the full
amount of the penny rate was paid to the
Conservators, but even with this financial support
there were significant annual deficits which were
funded by bank loans. By March 1930, bank debt
amounted to £7426, nearly as much as the value of in-
terest earning investments amounting to £9652. From
the early 1930s, the financial position was stabilised. A
new dredger, purchased in 1923 at a cost of £4125, was
disposed of in 1933. There was some reduction in
staffing and from 1931/32 the Conservators received
an annual grant from the Great Ouse Catchment
Board (GOCB), enabling income and expenditure
to be brought into balance, with the Borough con-
tributing less than the full amount of the penny rate

Table 4. Registration charges, 1924 and 2001/2. £ at current prices: 1924 prices converted to decimal format.
Sources: Byelaws 1924 and the Conservators' schedule of charges for 2001-2002.

Category of vessel
Canoe: up to 5 metres
Dinghy
Scull
Four
Sailing boat: under 3 metres

over 7 metres
Punt: private

commercial
Eight
Steam or motor launch: up to 5 metres

over 20 metres
Houseboat

1924
0.125
0.125
0.125
0.125
0.125
0.200
0.125
0.125
0.125
0.525

1.00
0.525-1.00

2001/2
18.62
22.58
18.62
24.22
18.62
93.13
45.32

203.94
28.56
37.53

449.45
338.97
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product. Grant aid from the Board and the Borough
combined exceeded 50% of total income in 1935/6
and about 80% in the 1950s.

Net toll income from freight declined from £85 in
1923/4 to £10 in 1937/8, after which date this source
of income is not recorded; one of the last regular
freights was the removal of toxic residues from the
Cambridge gasworks. This left lock tolls and registra-
tion charges as the two sources of income from river
users under the direct control of the Conservators,
plus any sums that might be negotiated with the
downstream navigation authority for the transfer of
some part of the registration fees they collected attrib-
utable to vessels using the Conservators' waters. New
Byelaws were issued in 1924, in which lock and regis-
tration charges are set out. Lock charges were set at
the maximum permissible in the Schedule to the 1922
Act for return passages in one day, these charges rang-
ing from 2.5 to 7.5 decimal pence (6d - Is 6d), accord-
ing to the class of vessel. However, the charges set for
unlimited numbers of lock transits in a year were sub-
stantially lower than the maxima allowed, being in
the range of £0.75 to £1.50 compared with permitted
fees of £2.50 to £10. Lock charges were additional to
any freight toll or vessel registration charge.

All manually propelled and sailing pleasure craft
had to be registered at an annual cost of 12.5 decimal
pence; the figure for powered pleasure vessels was
52.5 pence if less than 30 feet in length and £1 if ex-
ceeding 40 feet (Table 4). Since the great majority of
manually propelled pleasure craft did not need to use
the locks, the total annual cost for them was just 12.5
decimal pence. For the purpose of comparison, prices
rose by a factor of about 25 from 1924 to 2001/2, so
that manually propelled craft were registered for a
sum which would be approximately equivalent to
£3.10 today, and the largest powered craft for £25.

Registration revenue was £88 in 1924/5 and had
risen to £150 in 1933, when there were 891 vessels reg-
istered and the total annual income was not much
above £1000 (Minutes 1925 and 1934). Although the
Conservators' finances had stabilised by 1933, their
debts had risen during the 1920s and they continued
to be reliant upon deficit funding. While the minutes
do not record any discussion of the reasons for the
level of lock and registration charges set, they do re-
veal an apparent lack of concern about the annual
deficits. There is no doubt that river users were being
shielded from the need to meet the full cost of main-
taining the facilities which had been paid for by pre-
vious generations through freight tolls, and that a
substantial part of that shielding arose from the deficit
funding provided by the Borough.

An additional reason for the low registration
charges was evident in the late 1970s and early 1980s.
The Conservators' stretch of the Cam is very short and
consequently charges levied by the downstream navi-
gation authority had a powerful impact on the
charges which Conservators could set. Indeed, the
then current Byelaws explicitly pegged registration
charges to those levied by GOCB's successor, the

Anglian Water Authority (AWA). Unlike the
Conservators, the AWA and its successors received
national funds and navigation was a small part of
their operations. Because of this peg to the AWA, the
registration charges set by the Conservators for
1984/5 were still very low; punts and rowing eights,
for example, were charged £1. At that time, there was
no distinction between punts and other vessels which
were privately owned and those that were hired to the
public. Although the AWA applied a multiplier of 3.0
for commercial vessels, the Conservators had chosen
not to follow suit in setting their charges.

Persistence in allowing all craft, powered and un-
powered, to use the Cam if registered with the AWA,
and acceptance of the consequence that only low reg-
istration charges were therefore possible, reflected a
wider and more general failure of the administration.
Management of the affairs of the Conservators was
entirely in the hands of the City Council, the
Conservators' officers being City employees, and with
the cushion of deficit funding little was done to up-
grade the quality of the administration and the quali-
ty of the advice given to Conservators. One example
will suffice to make this point. The minutes for the
December 1984 meeting of the Conservators contain
the following record: "The Treasurer said that, although
the City Council was not required to make good any deficit
to the Conservators, it had become the practice'. The min-
utes do not record any Conservator pointing out that
this advice was wrong under the terms of the 1922
Act.

As the accounts for 1984/5 show, the dependency
culture had become seriously entrenched. Total in-
come and expenditure amounted to £56,474: the con-
tribution from the City was £19,273; and the AWA
provided a further £21,163. In aggregate, these two
sources of income accounted for 72% of the total.

Minutes of the Conservators' meetings in the 1980s
show an increasing awareness of the parlous financial
situation. In 1982, it was decided that steps should be
taken to discontinue the collection of lock tolls, since
the income derived did not justify two employees to
man the two locks. Lock tolls in 1984/5 brought in
£6548, nearly three times the sum derived from regis-
tration charges (£2355). Taking these two sources of
income, plus interchange payments from the AWA of
£2000, river users were meeting only 19% of income
and operating costs. The financial situation was even
worse than is immediately apparent from these fig-
ures, in that the Conservators were not maintaining
their assets properly and funds were not being set
aside for future expenditure on repairs and mainte-
nance. Invested funds were inadequate, amounting to
only £8746 at 31 March 1985.

The seriousness of the situation may be judged
from the following episode. At their June 1984 meet-
ing, Conservators were told by the Clerk that the City
Council was preparing to deposit a draft Bill before
Parliament. He indicated that this would provide the
opportunity to include provision for the Conservators
to be wound up and navigation responsibilities
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transferred to the AWA. City Councillors had not at
that stage considered this possibility but the Clerk
wished to know Conservators' reactions to this sce-
nario. Conservators were unanimous in rejecting the
idea of being wound up. The matter was not pursued
by the City, a fact which was reported to the
December 1984 meeting of Conservators.

There were two or three warnings that the City was
not happy to continue deficit funding. City officers
approached the University, colleges and South
Cambridgeshire District Council in the hope that
these bodies would contribute funding, but nothing
came of these overtures. Thus it was that, in December
1985, Conservators took the first serious steps to im-
prove their financial situation. They decided to seek a
renegotiation with the AWA of the interchange agree-
ment whereby some registration income was trans-
ferred to the Conservators for vessels registered with
the Authority. Second, the decision was taken to
amend the Byelaws, so that, of the vessels registered
with the AWA, only the powered craft could use the
Cam. Although it took some time for the process of
changing the Byelaws to be completed, on account of
the need for public consultation and obtaining
Ministerial assent, the move was of fundamental im-
portance. Once the Byelaws were approved, it would
be possible to set registration charges, in particular for
manually propelled vessels, which would be appro-
priate for the circumstances of this particular stretch
of river. Another step was to apply a multiplier for
commercial vessels, set at 3.0 for 1986/7 even though
the general level of registration charges was then still
pegged at the AWA rates pending revision of the
Byelaws.

Cambridge City Council Act 1985 (Local and
Personal Act Elizabeth II c. xl)

The third occasion on which Conservators were told
about the legislation sponsored by the City was in
December 1985. Minutes for this meeting record the
fact that the Cambridge City Council Act 1985 had re-
ceived the Royal Assent and would become opera-
tional on 1 April 1986. Provision was made for the
City Council to off-set any deficit of the Conservators
to a maximum of the product of half of a decimal
penny rate, if the Council so chose. The right which the
Conservators had hitherto had to claim up to the
product of a penny rate had been withdrawn, without
this intention having been revealed to Conservators as
a body. Although deficit funding of the order of
£25,000 p.a. did continue for a year or two, it had
ceased by 1989/90.

Cessation of deficit funding by the City Council
would have spelled financial ruin for the
Conservators had it not been for the windfall sale of
0.9 hectares of land in Fen Road with planning per-
mission for house building. This sale had been agreed
in principle by Conservators in December 1986 but
had been delayed by the City Council's refusal of
planning permission. After a successful appeal to the

Secretary of State, the transaction was completed in
1988, for the sum of £750,000. It was this windfall
which enabled work to commence on automating the
lock gates at Baitsbite (completed in 1989) and there-
after provided an all-important cushion allowing for
the changes which were needed but which could not
be implemented all at once.

Reform and reorganisation, post-1985
If 1988 was an important year on account of the land
sale at Fen Road, it was also highly significant because
new Byelaws came into effect on 1 April. Powered
vessels registered with the downstream navigation
authority could still use the Conservators' section of
the Cam but henceforth other vessels had to register
with the Conservators. Consequently, steps could
now be taken to raise registration charges to more re-
alistic levels.

With the automation of Baitsbite Lock in 1989, lock
tolls there were abolished and, with the minimal traf-
fic through Jesus Lock, it ceased to be necessary to em-
ploy two lock keepers; both were near retirement and
continued working on a range of duties until they
reached pensionable age. During the 1990s, therefore,
the wage bill was substantially reduced and residen-
tial property released for commercial letting - one of
the cottages at Baitsbite and the lock keeper's cottage
at Jesus Lock. When the protected tenant in the second
cottage at Baitsbite relinquished his tenancy, it was
possible to let all three properties at a full market rent.
As a consequence, income from rents and wayleaves
increased from £3958 in 1988/9 to £45,571 in 2001/02,
that is from 7% to 22% of total income.

By 1991, it was quite clear that the City Council no
longer wished to undertake the Clerkship duties for
the Conservators. It was equally clear that their best
interests would be served by making other arrange-
ments. Thus it was that Archer and Archer, an Ely-
based firm of solicitors, was appointed in 1992. Mr
Richard Bamford has been the firm's partner who has
run the Clerkship ever since. The City Council contin-
ued to provide engineering and daily control services,
under a Service Level Agreement, with Mr Geoff
Facer as the Hon. Engineer, until he retired in 2001.

At the time he took over, Richard Bamford found
that the accounts for the past three years had not been
audited; it then took three years to get matters sorted
out. One reason for these difficulties was the absence
of a separate bank account for the Conservators; all
transactions had passed through the City's financial
system. It also transpired that numerous vessels were
not registered and steps had to be taken to ensure
compliance, including court proceedings in some
cases. Two other matters also occupied the Clerks: ne-
gotiation of sensible Service Level Agreements with
the City and with the National Rivers Authority
(NRA); and renegotiation of the terms whereby the
NRA compensated the Conservators for the presence
on the Cam of vessels registered with the downstream
authority.

These various measures could not all be imple-
mented immediately. However, over a period of about
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one decade they have much improved the financial
situation, while at the same time Conservators have
undertaken some of the necessary long-term work
which had been accumulating, such as installing the
guillotine gate and new vee doors at Baitsbite, the
purchase of a purpose-built weed cutting boat to im-
prove weed management, and pollarding willow trees
along the Halingway.

Table 5 shows that since 1988/9 there have been
more years in which the Conservators have recorded
a deficit than occasions when there was a surplus.
After 1992/3, the deficit was steadily reduced and
small surpluses were achieved towards the end of the
decade. It was therefore disappointing to be back in
deficit in the new millennium. However, this reversal
has been due in part to the adoption in 1999/2000 of
new accounting practices, which make more adequate
provision for long-term expenditure needs by increas-
ing the sums counted for depreciation. It now seems
reasonable to claim that the accounts give a more ac-
curate picture of the financial task which still lies
ahead than was the case a few years ago. Despite all
the pressures, the Conservators still have just under
£500,000 of interest-earning investments (Table 6).

As Table 7 shows, once the guillotine door at
Baitsbite had been installed in 1989, lock tolls became
an insignificant source of revenue and the small resid-
ual income from tolls at Jesus Lock finally ended in
1998/9 with the decision to install a combination lock
to permit authorised persons to operate themselves.
Contributions from the AWA were very small in
1988/9 but agreements for specific work with the suc-
cessor bodies have yielded useful income more re-
cently, though with a tendency to decline since
1995/6. On the other hand, revised interchange
arrangements are yielding substantially larger sums
for the vessels registered with the Environment
Agency (EA) and recorded in the annual boat count as
being on the Cam than used to be the case. Another
welcome feature of recent years has already been
noted, namely the income from commercial lettings,
which account for the greater part of the category
'other' income.

Three factors have contributed to the increase in
the income derived from the registration of vessels:
greater compliance; the introduction in 1986/7 of
a multiplier for commercial vessels, initially set at 3.0
and subsequently raised to 4.5 and, from 2002/3, even
higher; and by increasing the basic rates for registra-
tion substantially more rapidly than inflation has been
occurring. As a consequence, registration income has
risen from 14.5% of total income in 1988/9 to 39% in
2001/2. If we combine registration income, the sum
obtained under the interchange arrangements and the
former lock tolls, river users are now contributing
48% of the Conservators' income compared with 20%
in 1988/9. Table 4 compares registration charges
in 1924 and 2001/2, showing that the greatest increas-
es have been for commercial operators and for large
vessels.

Substantial increases in registration charges have
drawn the ire of some river users, especially the row-

ing interests, some of whom believed in the early
1990s that the Conservators should run down reserves
to the point of bankruptcy. Were that to have occurred,
the Secretary of State would have transferred respon-
sibilities to the Environment Agency. Conservators
were steadfast in resisting such a course of action.
Although it is always painful to be faced with price
rises substantially in excess of inflation, it must be re-
membered that registration charges in the late 1980s
were very low. What has happened since the mid
1980s is the financial adjustment which had been de-
layed for some sixty years since the 1922 Act, very
largely on account of the cushion provided by deficit
funding.

Conclusions
Although much can be said about the general need for
river improvement prior to 1702, relatively little
seems to be known about the specific circumstances
on the river Cam. Similarly, although much is known
regarding changes since the establishment of the
Conservators, there is also much that remains ob-
scure. Four locks were constructed during the first
decade of the 18th century, but we do not know the
precise years of construction. Although the primary
purpose of navigation on the Cam until the arrival of
the railway was for freight, and though we have a rea-
sonable idea concerning the range of commodities
transported, we do not know much about the vol-
umes involved. No doubt there are many more ques-
tions which will have occurred to the reader.

The river as we know it today dates from the early
1830s, when two locks were removed and the other
two rebuilt. It was designed for freight traffic but that
has disappeared and the river is now a major recre-
ational resource for residents and visitors, an amenity
for Cambridge and its environs.

Over their 300 years' existence, the Conservators
have faced substantial financial difficulties for much
of the time. The original powers conferred to enforce
the tolls set proved to be inadequate, a deficiency
which was repaired by the 1813 Act. That Act ushered
in a short golden era, which was cut short by the ar-
rival of the railway in Cambridge in 1845, though it
took more than 50 years before an imminent financial
crisis led to the 1922 Act. By virtue of deficit funding
and annual grants from GOCB, the financial position
was stabilised, but at a relatively low level of activity,
and the Conservators lapsed into a sleepy and ill-
managed state. Removal of the right to deficit funding
by the 1985 Act acted as a spur to press on with poli-
cies which had already been initiated, to improve the
quality of the service provided to river users and to
close the gap between revenue and expenditure - by
making those savings which were practicable and by
increasing revenue. As we have seen, substantial steps
have been taken to reduce the annual deficit. The chal-
lenge which lies ahead is to eliminate the remaining
annual financial shortfall, in order to secure the fourth
century of the Conservators. That target should be
achievable.
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Table 5. Expenditure by the Conservators, years ending March 31
* Accounting procedures were modified to take better account of depreciation.
Source. Audited accounts held by Archer and Archer, Ely, Cambridgeshire. Transfers to reserves represent the surplus
of income over expenditure.

Year
1988/9
1989/90
1990/1
1991/2
1992/3
1993/4
1994/5
1995/6
1996/7
1997/8
1998/9
1999/0*
2000/1
2001/2

Expenditure
including transfers from Reserves

£92,951
£107,415
£117,632
£127,882
£164,073
£166,454
£145,609
£167,491
£175,168
£184,154
£189,518
£193,048
£221,194
£245,867

Transfers to Reserves
(from Reserves)

-
£20,364
£21,814
£42,598

(£44,478)
(£23,463)

(£8,402)
(£11,208)
(£4,270)

£556
£9,582

(£15,646)
(£9,530)

(£42,523)

Table 6. Conservators' interest-earning investments at the year's end, 31 March
Source. Audited accounts held by Archer and Archer, Ely, Cambridgeshire

Year

1988/9
1989/0
1990/1
1991/2
1992/3
1993/4
1994/5
1995/6
1996/7
1997/8
1998/9
1999/0
2000/1
2001/2

Aggregate funds
£719,683
£720,630
£699,162
£787,667
£420,154
£488,412
£501,944
£538,724
£549,671
£563,991
£564,591
£496,809
£477,525
£483,149

Table 7. Sources of Conservators' income, years ending 31 March
* From 1990/1, payments for specified services; * Payments for vessels not registered with the Conservators; * Includes
£5,387 for registrations in the previous year.
Source. Audited accounts held by Archer and Archer, Ely, Cambridgeshire

Year
1988/9
1989/0
1990/1
1991/2
1992/3
1993/4
1994/5
1995/6
1996/7
1997/8
1998/9
IQQQ/nI"""/ U

2000/1
2001/2

Lock
tolls

£4,249
£1,998
£238
£242
£35
£99
£92

£137
£175
£90

-

-

-

Registration
charges
£13,506
£11,364
£23,635*
£24,107
£26,214
£37,799
£34,226
£45,592
£48,579
£54,577
£57,635
£62,910
£78,647
£79,797

Interest
£42,070
£49,634
£89,528
£97,850
£43,355
£36,824
£27 672
£32,712
£29,539
£35,746
£38,568
£23,221
£26,192
£19,108

Payments
by AWA/NRA/EA*

£1,000
£1,000
£14,990
£16,775
£18,061
£21,307
£21,349
£24,893
£24,816
£23,874
£22,050
£20,665
£21,482
£21,547

Interchange*
£1,155
£2,184
£1,480
£2,095
£2,030
£7,000
£12,682
£13,911
£14,155
£12,417
£15,164
£16,112
£16,385
£17,987

Other
£30,971
£61,599
£9,575
£29,411
£29,900
£39,962
£41,186
£39,038
£53,634
£58,006
£65,683
£54,494
£68,958
£64,905

Total
£92,951
£127,779
£139,446
£170,480
£119,595
£142,991
£137,207
£156,283
£1 70,898
£184,710
£199,100
£177,402
£211,664
£203,344
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In the course of this account, it has been necessary
to emphasise what seems to be an East Anglian use of
the word sluice to mean structures which incorporate
locks, whereas in normal English usage sluices are
barriers to navigation. This matter is explored in the
Appendix, where it is shown that our understanding
of the conflict between drainage and navigation inter-
ests in the 17th and 18th centuries in the Fens needs to
be revised. It also appears that the importance of
Cambridge as a trading centre in post-medieval times
was probably greater than is customarily portrayed.

Appendix: of sluices and navigation

Sluices and locks
The primary definition of a sluice is: 'A structure of
wood or masonry, a dam or embankment, for impounding
the water of river, canal, etc., provided with an adjustable
gate or gates by which the volume of water is regulated or
controlled. Also, rarely, the body of water so impounded or
controlled'?5

The numerous subsidiary meanings include a flume, a
gap and a breach. Derivation of the word is attributed
to excludere, a Latin word meaning to exclude. There is
no hint that in the English language a sluice is any-
thing other than an obstruction to navigation.

However, there is clear evidence that, in the Fens and
adjacent areas in the 17th and 18th centuries and later,
the word 'sluice' was widely used for structures
which included locks designed expressly for the pur-
pose of facilitating the passage of vessels. From the
index to Wells36 it is possible to identify 26 structures
under the heading of sluices and tunnels on the
Fenland rivers, many of which are specifically called
sluices. Two of these structures, both sluices, he
records as having existed since 1630. One sluice is
specifically described as being for drainage purposes,
while another is identified as being for navigation and
a third is recorded as a 'navigable sluice'. The others
are not characterised, though the sluices on the Cam
which he records had all been equipped with locks for
many decades at the time he wrote. Four of the other
sluices listed by Wells, including Denver, can readily
be identified as corresponding to structures which
Moore37 records as being sasses, ie locks. Moore's 1684
map of the Fens, at a scale of one inch for half a mile,
shows a total of 14 sasses on the waterways - on main
rivers and on lodes. The symbol he used is identical in
principle to that currently employed by the Ordnance
Survey, being in the form of an arrow head which
symbolises the pairs of gates which control the water.
Whereas the Ordnance Survey now uses just one sym-
bol (<), Moore variously uses one or two pairs - either
« « or just «. Two of the double symbols have the
word sasse alongside, as do five of the single symbols,
from which we may infer that all fourteen represent
locks intended for the passage of boats. Moore also lo-
cates a small number of sluices but these are all on
minor waterways tributary to the main channels; in
accordance with the terminology which he employs, it

seems probable that these sluices did not permit boats
to pass. It seems to be clear that most, if not all, of the
sluices recorded by Wells did include locks.

We can pursue the matter further back in time. In
1637, Charles I granted a Charter of Incorporation to
the Earl of Bedford and others for the Company of
Conservators of the Fens (forerunner of the Bedford
Level Corporation). This Charter, dated 1637, con-
ferred on the Company the power to levy charges or
tolls on boats 'passing through the sluices a-new made and
maintained''.K As part of the deal by which the Fens
were to be drained, the Earl of Bedford had, in 1630,
entered into an agreement with the Commissioners of
Sewers for King's Lynn, known as the 'Law of Lynn'.3'
This agreement specified that the intended drainage
works should be without prejudice to the existing
navigations, including the Cam. Disputes were to be
resolved by a small group of individuals, including
the Mayor of Cambridge and the Vice-Chancellor of
the University, a fact which implies the importance of
commerce along the Cam. Vermuyden himself intend-
ed to preserve and if possible enhance navigation, as
evidenced by the 'Discourse' which he wrote in 1642.10

In that Discourse, he uses the words 'sluice', 'naviga-
ble sluice', 'sasse' and 'lock' in a manner which sug-
gests the interchangeability of the terms, with the
clear implication that a sluice could incorporate a lock
(note that sasse is a word of Dutch origin meaning
'lock'). The need to secure the passage of vessels was
explicitly incorporated in the 1649 Act which was the
precursor to renewed drainage efforts: land drainage
should be 'without prejudice to the navigation in the said
rivers'.

Denver Sluice was constructed in 1650 and is de-
scribed thus : 'The centre of the sluice appears originally
to have been framed with a dam of earth strongly piled, hav-
ing on one side two small brick sluices, for the purpose of
navigation'.*1

That Denver did indeed incorporate one or more
locks is confirmed by Badeslade. For the location we
now know as Denver Sluice, and referring to the time
shortly after it was first constructed in 1650, he refers
to 'a great Sass at Well-Creek End, at Salters-lode, to keep
the Tides out'. He also described this structure as a
sasse or sluice.42 Since a sasse is a lock, there can be no
doubt that Denver was built to permit the passage of
vessels. Moore's 1684 map provides confirmation. The
original Denver Sluice is conventionally portrayed as
being a single structure,43 whereas Moore shows five
separate channels and associated structures. One of
these structures is portrayed by the « symbol and
another by « «; consequently, it is clear that two of
the five structures were sasses or locks. The whole
complex of Denver is labelled by Moore as a dam.

At this point, we need to consider the nature of the
locks which were built in the 17th century. As Rolt
notes: 'In the 17th century the terms "lock", "sluice" and
"turnpike" are loosely used by contemporary writers to de-
scribe both pound locks and flash locks or navigation
weirs'.u A flash lock consists of a weir across a river
which has a section that can be removed temporarily
to allow a rush or 'flash' of water. Vessels wishing to
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proceed downstream shoot the rapid; those heading
upstream must be hauled or winched through the del-
uge. Once the vessels have passed, the removed sec-
tion is replaced, allowing the impounded waters to
regain their former level over a period of time. Flash
locks are clearly hazardous and arduous to use. They
are also extravagant in the use of water, such that ves-
sels may not be able to navigate the upper reach for
some time after the gates have been closed. In con-
trast, a pound lock consists of a pen with gates at both
the upstream and downstream ends. When both pairs
of gates are closed, small guillotine gates or slackers
permit the pen to be filled or emptied, so that vessels
can be transferred from one level to the other. These
locks are much safer to operate than flash locks and
they are also much more economical in the use of
water. For the purpose of facilitating navigation,
pound locks are very much more efficient than flash
locks.

There is no doubt that flash locks or staunches were
constructed on Fenland rivers. Boughey45 refers to the
staunches on the Great Ouse which continued to be
used after six sluices which incorporated pound locks
had been built between 1618 and 1625. McKnight46

mentions staunches on the river Nene and fenland
tributaries of the Great Ouse, 'dating in some instances
from the early 17th century'. The visible remnants of
flash locks have been reported on Bottisham Lode, the
river Lark, at Castle Mill on the Great Ouse and on the
Nene.47

However, there are reasons for believing that from
1630, and even earlier, the new sluices constructed on
the main fenland navigations incorporated pound
locks. The first pound locks to be built in England
were on the Exeter Canal, 1564-6, but thereafter it was
upon rivers that such locks were constructed until the
18th-century era of canal building. Pound locks were
constructed during the reign of Elizabeth I on the
Trent and Lea and became the normal feature of river
improvement schemes, of which the six on the Great
Ouse mentioned above are but examples.48 Summers
is explicit that, on the river Ouse from 1617, the sluices
which were constructed were normally pound locks
and only occasionally staunches or flash locks: 'the
sluices, contrary to general belief, were pound locks'.49

The Dutch were the European leaders in the use of
pound locks, the first having been constructed in 1373.
So far advanced were they in the European context
that it used to be thought that the technology was
their invention,50 notwithstanding that the concept
and practice was of earlier Chinese origin. It was the
Dutch lead in water management which caused the
Earl of Bedford and his co-Adventurers to hire
Vermuyden and other Dutch engineers to undertake
the draining of the Fens. Given his background, given
the existence of pound locks on the Ouse and given
the obligation to maintain existing navigations, it
seems inconceivable that Vermuyden would have
contemplated constructing flash locks on the main
navigable waterways. And the volume of trade which
used the fenland system after 1650 testifies to the im-
probaility that flash locks were constructed. Indeed,

the probability must be that existing flash locks on
rivers such as the Ouse were progressively converted
to pound locks.

This line of reasoning is consistent with the role of
Dutch engineers and practice in East Anglia and the
widespread use of the word 'sluice' in the area. In the
Dutch language, the primary word for a lock, mean-
ing a pound lock, is sluis, though it is also used in the
English sense to denote a weir which is a barrier to
vessels. Spufford51 confirms that the modern Dutch
usage was well established by 1700.

Further confirmation is found in the use of the
word sasse, which is derived from the Dutch word sas
and specifically means a lock. In Dutch, a sas is de-
fined in terms of sluis, ie as a pound lock. This allows
one to use Moore's 1684 map in the following way. He
identifies 14 sasses, of which seven are specifically la-
belled while the other seven are marked solely by the
symbols which he uses. At Denver, the word sasse is
absent but on one channel there is the symbol « «
and on another «. Given the large tidal range at
Denver and the volume of upland water to be dis-
charged, it would be impractical to construct and op-
erate a flash lock. For this reason, we may be confident
that both symbols at Denver signify pound locks,
which is consistent with Badeslade's description. As
both symbols at Denver must denote pound locks, it
seems reasonable to suppose that the same is true for
the other thirteen sasses which Moore locates. As of
1684, therefore, the main fenland navigations were
equipped with pound locks, though some older flash
locks may have remained in use.

Although neither Johnson's 1755 dictionary nor the
1771 edition of the Encyclopaedia Britannica give pound
locks as a meaning for the word 'sluice', the some-
what later Cyclopaedia compiled by Rees (1779) specif-
ically recognises this usage.52 In the light of all the
other evidence mentioned above it is clear that, from
the mid 17th century onwards in the Fens, and fol-
lowing Dutch custom, structures described as sluices
on the navigable waterways were pound locks, in-
tended to facilitate navigation.

Finally, more recent uses of the word 'sluice' are
worth noting. There are two early 19th-century maps
for Cambridge and its environs which show sluices on
the river Cam at locations which by then had long in-
corporated locks; these maps are an Ordnance Survey
manuscript survey map and a map by R G Baker,
dated 1808 and 1821 respectively (they are in the col-
lection of Cambridge University Library). Fig. 4
shows the Fort St George inn as it was in 1828,
fronting the 'sluice' which was about to be moved to
the present lock site on Jesus Green. And the
Conservators themselves habitually used the term
sluice instead of lock up to 1908, and even, on occa-
sion, more recently. In so doing, they maintained a
usage which appears to have been widespread, had
long antecedents and continues today with Denver
Sluice.
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The conflict between navigation and drainage interests in
the fens
Despite the fact that pound locks were incorporated
into sluices constructed when the Fens were drained,
there are many reports that navigation was rendered
more difficult and that there was conflict between
trading and land drainage interests. Important trade
and navigation interests were opposed to the drainage
scheme initiated in 1630 and there was continuing
conflict between them and the promoters of land im-
provement.3 But why should this have been so?

The locks constructed at Denver Sluice were, it
appears, too small for the traditional coasting vessels.
However, the water control part of the sluice was con-
structed so that large doors would automatically open
and close with the tides. When the tidal waters stood
above the inland fresh water, the influx forced the
gates shut and so prevented the tidal flood from mov-
ing upstream. As the tidal waters fell below the fresh
water impounded by the sluice, this fresh water
forced the gates open and the fenland waters dis-
charged to the sea. For short periods during each
cycle, the gates would be open and the flow of water
relatively gentle, thereby providing windows of
opportunity for coasters to pass into and out of the
fenland river system. However, under certain condi-
tions of flood, tide and storm, the large gates could re-
main closed for days or even weeks, entirely
preventing the passage of large boats. In addition,
construction of Denver Sluice impacted on the river
regimes and it appears that silting of the channels im-
peded the passage of the seagoing craft which did
pass through Denver. As a result of these various cir-
cumstances, the number of round trips which a coast-
er could make into the fenland rivers each year was
roughly halved.54 However, this disadvantage would
apply only in respect of those rivers up which the
large coasters could penetrate, ie rivers without old
flash locks or the newer pound locks. The lower Ouse
and the Cam were two principal rivers on which there
were no such structures in the 17th century but the
Ouse above Earith would have been impassable to
coasters on account of the locks which had been con-
structed. There can be no doubt that some shipping
and commercial interests were adversely affected be-
cause Denver Sluice made it difficult for coasters to
pass but the direct impact was limited to certain parts
of the river system.

Adjusting to the new situation created by the con-
struction of Denver Sluice, the fenland lighter, which
could pass through the Denver locks, came into its
own. This unique design of vessel was based on the
Viking tradition of shipbuilding. Some 40-50 feet long
and drawing about 3.5 feet, these craft could carry
about 25 tons, compared with the 40 tons which the
coasters previously could ship to Cambridge.55 To
compensate for the smaller payload, lighters were
usually operated in gangs of five. King's Lynn played
an important role as the point of transhipment be-
tween sea-going and river craft; in 1682, over 40,000
tons of Newcastle coal were so handled. This adjust-
ment in the design and operation of vessels enabled

river traffic to thrive.
From the petitions recorded by Badeslade,5" it

seems clear that there were three issues of main con-
cern for navigation: the reduction in the level of water
in the rivers; the loss of the benefit of the regularly re-
curring high waters occasioned by the daily tides; and
silting. Of particular concern for Cambridge was the
diversion of water from the Ouse at Earith along the
new cuts, the effect being lower water levels in the old
river, creating difficulties of access to and along the
Cam. The fundamental problem was that for land
drainage it was desirable to maintain low water lev-
els, which had the further benefit of providing greater
storage in the river channels for flood waters, thereby
reducing the risk of the land being inundated. There is
also little doubt that interference with the river and
tidal regimes led to serious problems of silting, partic-
ularly below Denver Sluice but not only there. These
problems reflected, at least in part, the lack of knowl-
edge about river and marine hydraulics, and in par-
ticular about the transport of silt and sand. On the
other hand, the navigation interests were faced with
the difficulty of proving that the problems which they
alleged to have been caused by drainage were in fact
derived from that origin and not from seasonal or an-
nual variations in rainfall or other causes. Some de-
gree of caution is needed regarding the scale of the
detriment to shipping which occurred and for how
long it lasted, since riverborne commerce did contin-
ue on a substantial scale.

Viewed with the detachment of hindsight, one
could say that an option for resolving the conflict be-
tween navigation and land drainage would have been
improvements in the science of hydraulics, in the art
of constructing sluices and other structures and, con-
sequentially, better water management, so that the
problems of water depth and silting could be amelio-
rated and, with larger locks, the passage of bigger ves-
sels could be permitted. But that was not a realistic
option and therefore it is not surprising that the navi-
gation interests which were adversely affected fo-
cused on the removal of the sluices and the restoration
of the 'natural' river courses as the solution to their
problems.

However, conflict between drainage and naviga-
tion interests must be viewed in a wider context. Land
drainage was intended to create opportunities for
commercial grazing and farming, which implies the
need for transport within the Fens. Draining the land
would have yielded no profit in the absence of pass-
able waters. Consequently, the land drainage interests
could not be blind to the needs of navigation. Another
issue is that raised by Finch,57 who points out that land
drainage in the Fens was 'made the subject of political
capital in the struggle between King and Parliament'.
Consequently, it may be that contemporary reports
about navigation difficulties, the issuing of petitions
against drainage etc, should be interpreted cautiously,
as reflecting the wider political battles and not just the
realities of local circumstances. Indeed, over the seven
decades from the end of the Civil War to Defoe's tour
in 1724-6, the length of navigable waterways in the
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fenland area increased by 69%, from 685 miles to 1160
miles.58 Finch is emphatic that the truly effective use of
the fenland waterways for navigation is to be attrib-
uted to the drainage schemes, and in particular to
Vermuyden. There is clear evidence that riverborne
commerce flourished during the 17th and 18th cen-
turies, as noted by Rich and Wilson,5" which implies
that whatever detriments to navigation there may
have been were off-set by continuing improvements
to the rivers and/or by appropriate adjustments in the
type of vessel operating over the waterway system.

It appears that some scholars have failed to appre-
ciate the full meaning of the word 'sluice' as used in
the 17th and 18th centuries in East Anglia. For exam-
ple, Summers,™ despite her recognition of the role of
pound locks on the river Ouse, gives a curiously mis-
leading impression of Denver Sluice. She notes that
the doors could remain closed for long periods,
whereby vessels had to be unloaded and 'carried over
the Dam'. When the large gates for water control were
closed, coasters would be unable to pass. But these
vessels were too large to be carried over the embank-
ment of the sluice. An empty lighter would be a prac-
tical proposition but the locks would normally allow
them to pass. It seems likely that Summers must have
been referring to rather exceptional circumstances, not
the normal situation. Darby also seems to have missed
the significance of the locks at Denver. When the
sluice was partially destroyed by natural causes in
1713, he says that 'the obstruction to navigation was de-
molished''."A point of some interest is that in neither of
Darby's books does the index contain an entry for
locks.

The interplay between navigation and drainage in
the 17th and 18th centuries was exceedingly complex
and it appears that understanding of this complexity
has been partially obscured by the failure to realise
that the Dutch influence in East Anglia extended be-
yond drainage works and commerce to include an im-
pact on the very language of England. Once one
realises that the word 'sluice' is to be understood in its
Dutch meaning, new light is thrown on the impact of
the drainers in building fenland sluices in the 17th
and 18th centuries. The presumption is that the sluices
built on the main navigations after 1630 incorporated
pound locks.

Note. The author has been a Conservator since 1979 and
Chairman since 1991. Opinions expressed in this paper are
the author's and do not necessarily represent those of the
Conservators as a body.
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