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T
H E comparatively recent growth of interest in deserted medieval village
sites has opened up new prospects in the rather neglected field of medieval
archaeology. Prompted by the useful results achieved by Dr. Steensberg in

excavating such sites in Denmark, I the Deserted Medieval Village Research Group
has addressed itself to the problem in this country, recording and surveying
numerous examples in the midland and eastern counties and supplementing
such results by the detailed excavation of the Yorkshire village ofWharram Percy."
Amid all this activity it is well to remember that Lincolnshire figured prominently
in some of the earliest work on the subject: the late Canon C. W. Foster listed
most of the sites in the county as long ago as 1924,3 while an excellent air-photo
graph of the village of Gainsthorpe was published in 1925.4 Indeed, Lincolnshire
offers an excellent field for investigation both because it contains many sites of
deserted medieval villages and because the rapid succession of geological forma
tions from west to east across the county shows consequent effects on siting,
building material, and so on.

The present paper deals with a hitherto unrecorded site of such a village at
Riseholme, near Lincoln (FIG. 29). Though somewhat obscured by trees (PL. XIX),
it presented all the characteristics of a typical deserted village site: the sunken
village street, low banks defining the foundations of the houses which once stood
on either side of the street, and further banks indicating the boundaries of the
tofts and crofts attached to these houses. In order to learn something of this history
of the village and, in particular, the approximate date of its abandonment, the
Lincoln Archaeological Research Committee undertook a sketch survey of the
site (FIG. 30), and two short seasons of excavation in 1954 and 1955 under my
direction.?

I A. Steensberg, Farms and Water-mills in Denmark during 2,000 years (Copenhagen, 1952).
I R. L. S. Bruce-Mitford (ed.), Recent Archaeological Excavations in Britain (1956), pp. 271-3; Med.

Archaeol.,1 (1957), 165 ff., II (1958), 209 ff., III (1959), 324.
3 Lincolns. Record Soc., XIX (1924).
4 Antiq. J., v (1925), 432 and pl. I.
5 Unfortunately, my departure from Lincoln brought the work to a premature conclusion. Sincere

thanks are due to members of the Research Committee and other volunteers who assisted, and in particular
to Mr. Michael Needham for valuable help in preparing the sketch survey; also to Lindsey County
Council (the governing body of Riseholme Farm Institute which farms the land) for permission to carry
out the work, and to Mr. P. S. Marsden, the Principal of the Institute, for arranging fencing of the site and
filling-in.
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96 MEDIEVAL ARCHAEOLOGY

The Site (PL. XIX and FIGS. 29-30)

The village site now occupies two fields of permanent pasture and is bounded
on the north by Riseholme lake, an artificial creation in the park attached to
Riseholme Hall, on the south by the road running from Ermine Street (on the
west) to the village of Nettleham (on the east), and on the east by the side-road
leading to Riseholme Church (FIG. 30). Riseholme itself, with the extra-parochial
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FIG. 29

RISEHOLME, LINCS.
Maps showing the position of the deserted medieval village (p. 95)

district of Grange-de-Lings, is the first parish north of Lincoln city boundary, and in
the middle ages the village must have been the first to be passed by the traveller
going north from Lincoln along Ermine Street. The area is composed of gently
undulating ground lying between 130 and 200 ft. above sea-level and resting on
the eastern shoulder of the ridge ofJurassic limestone extending from Lincoln to
the Humber. This limestone normally produces a very permeable soil, but at the
site of the village, local deposits of Kirton Cementstone, thinly bedded limestone
beneath a stiff grey clay, prevent any spring or surface water from escaping too
rapidly. Riseholme Lake itself was formed by damming a small stream flowing
south from Grange-de-Lings which then leaves the lake at its eastern end to flow
on to Nettleham. It was this stream which, no doubt, attracted the earliest settlers
to the site and influenced them greatly in siting their village here. A similar nexus
between water-supply and settlement can be detected along the western side of
the Jurassic ridge: there the villages lie well down the scarp, where the limestone
meets the impervious Lias clay, giving rise to springs.
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98 MEDIEVAL ARCHAEOLOGY

The value of a complete survey of a deserted village site, even if the measure
ments are not absolutely precise, is that it can give, under favourable conditions,
a reasonably clear picture of the original layout of the village. If enough surveys
from different areas can be collected, it may well be possible to make comparisons
between them and arrive at certain conclusions about housing patterns on a
regional basis (even if the conclusions be only negative). Some attempt in this
direction has been made by W. G. Hoskins in his publication of the plans of seven
sites in Leicestershire." A study of the plans of these villages, mostly situated on the
Liassic clay uplands, suggests that there was a marked preference for a nucleated
plan, with houses compactly grouped along the main street and side-lanes.

The Riseholme site, on the other hand, displays a linear pattern, with houses
bordering the village street for nearly a quarter of a mile (the complex of earth
works at the east end of the site has been ignored, since their detached appearance
suggests that they are of a different date and purpose from that of the main site).
How far this pattern is typical of deserted villages along this limestone ridge it is
not possible to say until other sites have been planned; for what it is worth, the
Gainsthorpe site presents a nucleated appearance, so both types are evidently
present. Of the individual houses at Riseholme, little can be determined from a
study of the plan except that they are apparently rectangular, with the long axis
generally parallel to the line of the street. One house gives an impression of
greater size and complexity, with associated outbuildings grouped round a central
yard, with a well in the centre (for the partial excavation of this, see below, p. 104).
To the south of it, and on the other side of the boundary bank defining the limits
of the crofts, a circular building can be distinguished, possibly a dove-cote.

THE DOCUMENTARY EVIDENCE7

There is a temptation, in collecting the documentary references relating to a
deserted medieval village, to spread the net too widely and to digress into the
details of land tenure which form most of its recorded history. The primary need
is to obtain some idea when the village was founded and when it was abandoned,
though it may happen that details of land ownership may have some secondary
value where they suggest possible reasons for desertion.

One point deserving preliminary attention is the name 'Riseholme' itself of
which the '-holme' ending carries a suggestion of a Scandinavian origin. But, as so
often happens, the earliest records of the name show it in a rather different and
less corrupt form. In Domesday Book and the Lindsey Survey of 1086 and I I 15
respectively, it appears as 'Risun', and in the Valuation of Norwich of 1254 as
'Risum', The derivation, according to Ekwall," is from the Old English word
'hris' = 'brushwood', which in the dative plural appears as 'hrisum', Thus, a
Saxon origin seems probable and, in addition, one gets more than a hint of the
natural scene at the time of the original settlement.

6 Trans. Leicesters. Archaeol. Soc., XXXII (1956), 36-51.
7 I am indebted to Mrs. Dorothy Owen, for help with this section, though she does not necessarily

share my conclusions.
8 Oxford Dictionary of English Place-Names, p. 370.
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The earliest mention of Riseholme is apparently in connexion with a grant of
half a carucate ofland there to Peterborough abbey before the Norman conquest."
A more detailed picture emerges from the Domesday Book of 1086: IO the Peter
borough abbey holding has passed to one Colsuain, together with land formerly
belonging to two individuals named Alsi and Lepsi; he is also cited as the tenant
of land held by Gilbert de Gand; only Agemund the priest seems to have retained
his pre-Conquest holding under the new dispensation. Colsuain then, a man
whose name suggests native descent, emerges as a landowner of note in 1086,
though there is no indication that he held any land at the time of the Conquest.
It may well be, as Sir Francis Hill has suggested, II that he collaborated with the
Norman invaders, and received substantial gifts of land as a reward for services
rendered.

Apart from Colsuain and Agemund, Domesday mentions Matthew,
Colsuain's man, and a total of 3 bordars and 7 villeins. As well as the normal
ploughland, meadows and woodland are noted, together with the presence of
two mills. All the evidence points to the conclusion that Riseholme had been
securely established before the Conquest, though probably only on quite a small
scale.

The first statement that Riseholme had been abandoned as a village occurs
in a report on the state of the church there in 1602 :12

'S' John Hird parson of Risolme wthin this deanerye and vicar of Bishopp
Norton wthin the iurisdic'on of the deane and chapter of Lincoln and there
resident, hee hath no Curate at Rysolme, for the Church wth the whole
towne savinge one howse is ruinated and down.'
The condition of the church is more fully described as follows:
'Riseholme-here the churche ys vtterly ruinated and the chauncelllykewise,
wth all the bells and ornamente and bookes. There is lyttle hope to have the
churche reedified for that there is not aboue one parishioner. Sr George S'
Pole knight ys owner of all the towne. The parson ys wyllinge to repayre or
reedifie the chauncell vppon the reedifieing of the church.i'"

But these statements, however unequivocal, only give a terminus ante quem
for the abandonment of Riseholme. It is also more than probable that the church
was the last structure to fall into decay. The process seems to have begun early in
the sixteenth century, though it is clear that the building was still serviceable.
A diocesan visitation of Riseholme in 1519 reported 'omnia bene'. Nevertheless
there must have been some deterioration already, since Dame Margaret Sutton
of Burton, in her will dated 1525, left 'to the repair of Saxilby church, Broxholm
church and Ryson church xijd apiece,"! while in the following year Thomas
Cartewryght of Woodhall included among his bequests 'to the church warke off

9 Dugdale, Monasticon Anglicanum, I, 386.
r o Op. cit. in note 3, passim.
r r Medieval Lincoln, (1948), p. 48.
U Lincolns. Record Soc., XXIII (1926), 243.
'3 Ibid., 235.
'4 Id., X (1918), 18.
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Ryson xijd', 15 though such benefactions do not necessarily indicate that the
church was going into permanent decay, since they could have been intended
for merely normal repairs. By 1575, however, there seem to have been no facilities
for burial, since the parish registers of St. Margaret at Lincoln record that 'there
was a poor woman buried that came from Reisome the xiiij of]ulie."6 Between
1526 and 1575, then, something intervened to prevent the maintenance of the
church, and what more probably than the Reformation? But if so, it implies a
monastic connexion, as indeed there proves to be when the earlier history of the
manor of Riseholme is investigated.

This is of the highest importance in establishing the reason or reasons for the
desertion of Riseholme. But before this aspect is considered in detail, it is best to
know what documentary evidence there may be for the date when the village was
in decline. The most pertinent is the assessment for subsidy of 1428 when
Riseholme along with six other villages in the neighbourhood of Lincoln was
excused payment by virtue of having less than ten householders." Unfortunately,
it is not possible to get any clear idea from this of when the process of desertion
may have ended, but, when set side by side with the reference for 1602, it does offer
a somewhat clearer picture.

If we now examine monastic lands in Riseholme, the picture becomes clearer
still. The Kirkstead Cartulary records a gift by Hugh Bardolf to the abbey in 1166
of half a carucate of land in the 'Breures' or heath at Riseholme together with
pasturage for 600 sheep." A contemporary charter records donations to Barlings
abbey of one carucate of land and pasturage for 600 sheep again, together with
half a bovate of land from another source.'? By the time of the Reformation the
Kirkstead holding has disappeared and Barlings appears as sole owner, holding
Riseholme itself and farms at Grange-de-Lings and at Riseholme Grange (respect
ively north and south of the village site today};" Presumably, Kirkstead and
Barlings had come to an arrangement at some previous date whereby the former
ceded its share in the manor to the latter for some consideration. The use of land
at Riseholme for pasturage of sheep by both monasteries in the twelfth century
suggests that the process may have been intensified by Barlings when it became
sole owner, with a consequent reduction in arable and so ofthe peasant population.
By 1428 the population had fallen to a low level and it seems probable that
depopulation was in process during the fourteenth century. This hypothesis can
be considered in the light of the excavation results, now to be described.

THE EXCAVATION

The ground survey of the village (FIG. 30), made it plain that the original
houses varied in size and complexity. In view of the lack of excavation reports

'5 Id., V (1914), 186.
,6 Id., (Parish Register Section), II (1912), 5'
'7 Feudal Aids, III, 329.
'8 MS. Cotto Vesp. E XVIII, fol. 100, ix-xiii.
'9 Op. cit. in note 9, VI, pt. ii, 916.
ao Ibid., 9 I 8.
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dealing with comparable sites, it seemed wiser to choose for investigation a house
of simple plan. That at the west end of the village on the north side of the village
street (House I) was rejected because it was felt that its position was perhaps the
result of expansion at a later date. For this reason House 4 was preferred; on the
ground it took the form of a simple rectangle set in the angle of its attached toft.
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RISEHOLME, LINeS.
House 4: excavation plan (p. 101)

The presence of a well had also been noted on the south side of the village
street, set in what was apparently a yard surrounded by buildings. It was hoped
that its filling might yield enough material to date the abandonment of this
important group of structures, although it was realized that the creation of
Riseholme lake might have artificially raised the local water-table, as indeed
proved to be the case.

HOUSE 4 (PLS. XX-XXI, FIGS. 3I-32)

Within a rectangle, 48 ft. by 36 ft., enclosing the site of the house, two smaller
rectangles (designated 4 Wand 4E), each 20 ft. by 32 ft. and separated by a 4 ft.
baulk, were laid out. The removal of turf from both rectangles disclosed a con
tinuous wall running from west to east along the south side (PL. XX, A). On the
east side two banks of rubble running parallel from north to south were noted,
indicating that the east wall had been seriously robbed. Mixed with this limestone
rubble were fragments of red roofing-tiles, apparently of the plain rectangular
variety. The south wall, 2tft. wide, was eventually isolated from the surrounding
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B

rubble. At its western end and to the south the original street surface oflimestone
chips and slabbing was exposed; on this were found sherds of seventeenth-century
salt-glazed pottery and a farthing of Charles II, dated 1675. Meanwhile clearance
of rubble in 4E revealed the north and east walls of the house (PLS. xx, B, XXI, A),

giving an internal width of 14 ft.; the north-east corner was also exposed and
proved to have a rounded external face (PL. XXI, A). The north wall was built
up on its outer face with projecting slabs oflimestone as if to compensate for the
slope of the ground, which here fell fairly sharply to the north. There was also a

A
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LIMESTONE

FIG. 32

RISEHOLME, LINCS.
House 4: section A, B, C (p. 103)

hint of a change of direction in the north wall at the point where it entered the
central baulk; in order to verify whether this represented the junction of an
internal wall, a length of the baulk was removed but no trace of such a feature was
found. However, the north wall stopped abruptly in line with the west face of the
baulk and no trace of masonry was found as far down as the natural grey clay.
Trowelling against the north face of the wall and removal of part of the slabbing
w hich supported it showed an underlying layer of brown soil which ran beneath
the wall. From this was recovered a fairly large group of pottery (including FIG.

35, nos II-IZ), of thirteenth-century date, which suggests a date for the construc
tion of this length of wall.

In 4W a short section was cut from north to south across the assumed line of
the north wall (Trench I) which was here found to exist in the form of a robber
trench. At the north end of the section a stone-built drain was located, running
parallel to the north wall and approximately 5 ft. from its outer face. The only
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other feature noted in this area was the face of a roughly-built wall running north
from the north wall, but apparently subsequent to the robbing.

Clearance of the south wall at the supposed point of junction revealed a few
stones of the lowest course of the west wall, with no trace of bonding between the
two (PL. XXI, B). In addition to this actual stub of wall, the robber-trench denoting
its original position was located at the west end of Trench 2. The wall itself had
been set into a clayey brown soil which in turn rested on the natural grey clay
beneath. In the clay a small circular pit and, south of it, a square post hole were
noted, both perhaps to be connected with an earlier timber building.

Trench 2 was eventually extended along the whole length of the building as
an axial section. This elicited some details of earlier occupation, and also added
to our knowledge of the stone building already traced. It showed the house to
consist of two rooms of unequal size. The western room was 23 ft. in length and the
eastern r z ft., both having, ofcourse, the same width 0£I1 ft. The flooring material
differed in each-a fairly hard mortar, showing signs of renewal, in the western
room, and stone slabbing, laid partly on pitching, in the eastern room. The
partition wall, as defined by the junction of the two floors, was apparently of
timber; no trace of this survived, but in section (FIG. 32), a shallow trench filled
with fine black soil indicated its original position. The layer beneath the mortar
floor was a brown clayey soil, whereas beneath the stone slabbing it was a dark
brown to black soil. Displaced rubble to the west of and going deeper than the
partition wall (FIG. 32), suggested that there may once have been a stone wall at
this point. It may be that the western room formed the original house and that
subsequently it was enlarged by the addition of the eastern room, which involved
the demolition of the east-wall and its replacement by the timber partition. Such
a development would account for the renewal of the mortar floor, though this
might be explicable on other grounds. However, the finds from the soil layers
beneath the floors of the two rooms had a very similar complexion and it is
doubtful whether any substantial difference in date can be detected. Bronze
buckles were recovered from beneath the stone floor of the smaller room (FIG. 31,
no. I), and from beneath the mortar floor of the larger room (FIG. 31, no. 2);
both probably belong to the thirteenth century, as does the pottery associated
with them (FIG. 35, nos. 4-IO). The pottery from the soil layer beneath the east
wall has a similar complexion (FIG. 35, nos. 2-3).

Trench 2 also revealed a circular hearth.tr-r., XXII, A), centrally placed in the
larger room and presumably communicating with the outer atmosphere by a
hole in the roof. It consisted of a central depression, I ft. 9 in. in diameter, filled
with compact ash, which was surrounded by a clay kerb, 5-6 in. in width and 3 in.
in height. It was the last of a series of such hearths and removal of successive thin
clay and ash layers indicated that it had been renewed four times (PL. XXII, B).

From the soil and debris covering this hearth was recovered a silver penny of
Edward I, Canterbury mint; it can be assigned to Group X, of 1302-7." In itself
this is not definite evidence for the abandonment of the house, but is suggestive,
particularly in the absence of late medieval pottery from the upper levels.

ar I am indebted to Mr. R. H. M. Dolley for confirming this identification.

8
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Of occupation earlier than the stone house, little can be said. The pit and
post-hole cut into natural subsoil beneath the line of the west wall have already
been mentioned; a thick black layer on the natural grey clay just to the east of
this produced potsherds, including a rim, datable to the twelfth century (FIG. 35,
no. I). Just west of the partition wall, the natural grey clay had been penetrated
down to the underlying limestone to form a narrow trench (FIG. 32), but the
function of it was not clear. The filling of the robber-trench of the north wall
encountered in Trench I produced a small sherd of glazed Stamford ware,?
presumably of twelfth-century date.

In its final stage, then, this was a rectangular building measuring 36 ft. by
14ft. internally and with its long axis lying from east to west, parallel to the village
street. Its walls were of coursed limestone slabs set in a clean sandy soil, presum
ably decayed mortar; the east wall proved to be the best preserved, measured 2! ft.
in width with a 3-in. offset externally at foundation level, and had neat internal
and external faces (PL. XXII, c). The house was actually set in the south-west corner
of its attached toft and the south and west walls coincided with the toft boundary
walls. The only unattached corner, at the north-east angle was rounded. Intern
ally, the house was divided by a partition wall, probably of timber, into two
rooms, 22 ft. by 14 ft. and r z ft. by 14 ft. respectively. The larger had a mortar
floor and central open heath and was no doubt the living room; the smaller was
floored with stone slabs and may have. been used for cattle. Ifso, there is a distinct
comparison with the Welsh longhouse which is interesting in view of E. M. Jape's
recently advanced thesis that there is nothing specifically Celtic about this type of
house-plan." It is possible that the smaller room was an extension to a house which
originally consisted of one room, but the pottery did not suggest any substantial
difference in date and both probably belonged to the first half of the thirteenth
century. The floors of both rooms sealed an earlier occupation layer yielding
twelfth-century pottery, but it was not possible to obtain any structural evidence
beyond a single post-hole beneath the west wall. The date of abandonment of
House 4 is not easy to ascertain; the penny of Edward I, dated 1302-1307, in the
soil above the hearth and the absence of any specifically late medieval pottery
indicate the fourteenth century and a date c.1350 is suggested.

THE WELL (FIG. 33)

The turf was carefully stripped from a cutting 6 ft. square around the mouth
of the well in the hope of obtaining some evidence (e.g. post-holes) for a well-cover
and winding mechanism, but nothing of this nature was found. The mouth was
circular with a diameter of 2k ft. and was composed oflarge blocks of limestone
(PL. XXII, D). Below this it widened, gradually at first and then more sharply, until
it encountered the natural rock at a depth of 6ft. below the surface. The steining
was of small limestone slabs, 2-3 in. thick, which had been carefully laid so as to
produce not only the widening already mentioned but also a 4t ft. square hori
zontal section at the point where the rock began. Water was- encountered at a

" Proc. Cambridges. Antiquar. Soc., XLIX (1956), 47-8.
'3 Med. Archaeol., II (1958), 122.
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depth of 8 feet. Since this depended on the level of the lake to the north, it was not
thought practicable to go deeper, even with pumping, and further excavation was
abandoned. The filling yielded fragments of medieval pottery, none apparently

PLAN AT SURFACE

A B

FHT

o

FIG. 33

RISEHOLME, LiNeS.
Plans and section of medieval well (p. 104)

1954

later than the fourteenth century, roofing tiles of the simple rectangular type with
two perforations at one narrow end for peg-holes, fragments of moulded stone, an
iron hook and nail, a fragment of bronze sheet, animal bones and mussel shells,
all presumably debris from the house which it served. This dating evidence does
not conflict with that from House 4.
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THE FINDS
COINS

I. Silver penny of Edward I; Group X, 1302-7; Canterbury mint. From soil
above hearth, House 4.

Obv. +EDWA R ANGL DNS HYB
Rev. CIVITAS CANTOR

2. Copper farthing of Charles II, 1675. From street surface S. of House 4.
Obv. CAROLVS A CAROLO
Rev. BRITANNIA. 1675.

[::)3
2

4

5
FIG. 34

RISEHOLME, LINCS.
Objects ofmetal (nos. 1-3) andstone (nos. 4-5 ) from House 4 (p. 106)

Sc. 1-3, 1; 4, 5, ~-

METAL (FIG. 34)
1. Bronze buckle; 13th century'", From soil layer beneath stone floor, House 4.
2. Bronze buckle with incised chevron decoration; 13th century.w From soil layer

beneath mortar floor, House 4.
3. Bronze strap-end; perhaps 13th century. From filling of robber trench of

W. wall, House 4.
'4 Dated thus on the evidence of associated pottery.
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STONE25 (FIG. 34)
4. Fragment of whetstone, identified as semi-schist (quartz-mica-granulitej.s"

House 4, unstratified.
5. Fragment of ?whetstone, identified as a buff sandstone." House 4, unstratified.

A fragment of a quem-stone (not illustrated) was found built into the N. wall
of House 4 and identified as a flaggy buff sandstone.i"
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RISEHOLME, LINCS.

Pottery from House 4. Sc, !- (p. 108)

'5 I am indebted to Mr. S. E. Ellis, Dept. of Mineralogy, British Museum (Natural History) for
petrological identifications.

,6 Presumably an import from the Dalradian (late pre-Cambrian) of SW. Aberdeenshire; cf. Proc.
Yorks. Ceol. Soc., XXIX (1953-4), 141-8.

'7 Feldspathic sandstones with a limonitic cement, characteristic of the Millstone Grit and Coal
Measures of the Yorkshire and Lancashire area; not necessarily imports however, since these Carboniferous
sandstones are extremely common in the boulder clays of eastern England.
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POTTERY (FIG. 35)
I. Cooking-pot rim, reddish-brown shelly ware; probably second half of reth

century. House 4, Trench 2, earliest occupation on natural grey clay.
2. Cooking-pot rim, reddish-brown shelly ware, late r eth or 13th century.

House 4, Trench 2, dark brown soil below footings of E. wall.
3. Lower part of small bowl, hard pink ware with patch of glaze on body.

Find-spot as for no. 2.
4-7. Group of cooking-pot rims, reddish-brown shelly ware; probably late rzth or

early rgth century. House 4, Trench 2, brown soil below stone floor (associated
with sherds from glazed jugs, including thumbed bases).

8. Wall of jug, hard grey ware with light pink surface and thick green-brown
glaze; applied strips with notches at intervals; probably early 13th century.
House 4, Trench 2, brown soil below mortar floor.

9-10. Cooking-pot rims, reddish-brown shelly ware; probably late rsth or early
13th century. Find-spot as for no. 8.

I I. Sherd fromj ug, hard grey ware with thick green glaze; applied-strip decora
tion, in stylized plant form; 13th century''", House 4, brown soil above natural
grey clay N. of N. wall (it underlay, and is earlier than the wall).

12. Upper part of baluster jug, hard pink ware with thick green-brown glaze;
13th century. Find-spot as for no. I I.

13. Cooking-pot rim, smooth hard pink ware; probably 14th century. House 4,
Trench 2, soil above mortar floor.

,8 cr. G. C. Dunning' Medieval pottery,' in K. M. Kenyon, Excavations at theJewry Wall Site, Leicester
(Res. Report Soc. Antiq., xv, 1948), pp. 236 et seq.

NOTE
The Society is much indebted to the Council for British Archaeology for a grant
towards the cost ofpublishing this paper.




