
THE BlRDCOMBE MESOLITHIC S ITE, WRAXALL 

BY c. M. SYKES and s. L. WHITTLE 

The Birdcombe Mesolithic Site lies at the foot of a slope facing 
South across the valley of the River Land Yeo at a height of 30 to 
50 feet above Ordnance Datum and may, perhaps, extend at a lower 
elevation below the present marshy floor of the valley. The National 
Grid Reference is ST /4757 I 8. 
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ABBREVIATIONS USED IN THE TEXT. M uch repetition of matter 
al ready avai lable in prin t can be a voided by referring readers to 
W. F. Ran kine's The M esolithic of Southern England, published by 
the Surrey Archaeological Society as a Research Paper in 1956 and 
referred to as M.S.E. This Paper gives brief descriptions of a ll sites 
d isco vered by that date, with p ublicatio n references tha t can be 
followed up by students. The techn ique of Mesolithic flint-knapping 
and tool-making is described with illustrations. 

P.P. S. ..... Proceedings of the Prehistoric Society. 

U. 8. S.S. Proceedings of the University of Bristol Spelaeological 
Society. 

D ISCOVERY 
Wo rked flints were first found in 1952 after ploughing. Others 

came from test holes and from a tria l trench. This preliminary work 
showed that the fl ints had reached the surface as a result of inserting 
mode rn land-dra ins, a nd that elsewhere they lay undisturbed at an 
a verage de pth of 25 inches. 

Attention was next turned to the smaller of two springs which 
rise at the foot of the slope. The temperature of th.is water stays 
consta nt a nd even the hardest frosts do not a ffect it. Water rises 
gent ly through a mi xture of sand a nd gravel. This mixture was 

106 



The Birdcombe Mesolithic Site, Wraxa/1 107 

examined by spreading a shovel-full a t a time on to the surface of 
a flat stone and then "washing" it very much in the manner used 
by prospectors. By this means were retrieved: 

Many hundreds of flint chippings, mostly minute, o f which only 
6 were fire-crack led. 

2 sma ll cores of fl in t. 

I large core of cretaceous che rt. 

1 broken scraper. 

2 small blades showing signs of use. 

I small serrated blade. 

21 M icroliths, of which 2 were fragmentary and 1 apparently 
unfinished. 

Most of these flints had a slight brown s taining imposed on the 
normal white patination. The microliths included two small rod-li ke 
types (Fig. 3. Nos. 36-7) not found elsewhere on the s ite. 

EXCAVATION 

Having found that the "scatter" of fl in ts extended along the 
slope for over 100 yards, the writers began a search early in 1955 for 
the a rea of greatest concentration, using a manua lly-operated post
hole digger, shaped li ke a giant gimlet, with which soil from the 
lower levels could be lifted out o n to the s urface. owhere is the 
site as prolific as those of the Weald ; not more than ten funts were 
fou nd in any one o f these holes. 

This probing finally led to the place where it was decided to take 
out a series of sma ll tria l-trenches, 3 feet apart, a nd each measuring 
4 feet by 2. These trenches are shown on the si te-plan (Fig. 5); 
the figures show the number of flints found in each. The origina l 
E.-W. line of eight trenches was supplemented by digging two mo re 
trenches N. and S. of that showing the greatest number of finds. 
A lmost all the flints were found 26-28 inches down. Below t his depth 
they became much rarer, a nd below 33 inches, where the reddish
brown soil gave way to a purplish c lay, none were found. 

Our hope throughout this work was that we might fin d the flint
level dipping suddenly and would thus locate a dwelling-pit simila r 
to those found in the past in Surrey and Sussex (M.S.E. pp. 25, 28 
and 29). In fact, in the a rea of the main excavation the level rose 
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abruptly to 20 inches, where the flints rested on a dark, hard layer, 
I inch thick, that s loped downwards to the North. From this 
moment our a im was to uncover this da rk layer (which we shall 
refer to as the " floor") and to determine its relation to the occu
pation-layer found at a lower level outside it. 

A ll work immediately above and down to the floor was carried 
o ut with small trowels, so that nearly a ll the flints were fou nd in situ ; 
almost a ll of them lay flat , a few were on edge, but none lay point 
upwards. All either rested on the floor or were embedded in its 
surface. Except at the Eastern end, a ll the flints were at a higher level 
than those found outside. The layer of flints at 26-28 inches did not 
extend beneath the floor. 

The positions of a ll implements were recorded as they were found 
and rough drawings were made o n the spo t. 

THE FINDS 

The followi ng flints were found on the floor: 
450 (approx.) waste fragments , some very small. 

I Primary Flake Fig. J, No. l2. 
I Notched intermediate 13. 
8 Cores (not illustrated) 
I F li nt Scrape r 
2 Chert Scrapers 
I FI int Scraper with steep retouch 
I Conical Scraper made on a 

small core 
I Large Flake with faceted butt 
I End Scraper in black flint 
I Thick Flake with used notch 
2 Used Flakes (1 illustrated) 

* I Small Punch 
I Saw 
I Small Graver 
I Core Graver 
3 Micro-burins ( 1 i llustrated) 
3 Microliths 
5 Broken M icroliths 

,, 

,, 
,, 

2 1. 
22 & 23. 
27. 

10. 
26. 
18. 
24. 
14. 
11. 
19. 
20. 
25. 

9. 
I , 2 &4. 
3, 5, 6, 7 & 8. 

• For a description of these tools see W. F. Ranki ne's Oakhanger Report 
(P.P.S. Vol. XV Ill Pt. J , p. 33). 
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This assortment of tools, too few in number to indicate more 
than a brief occupation, does none the less represent a reasonably 
complete Mesolithic kit. Jn contrast, the part of the excavation out
side the floor produced no such variety of tools; apart from waste 
chippings, it yielded 12 Microliths and the a ll-important sharpening
flake from a tranchet-axe (Fig. 4, No . 3). 

Wooo-T AR. A small fragment of this material was fou nd on the 
floor a nd was identified by Dr. I. W. Cornwall of the Institute of 
Archaeology. Wood-tar was prepared by Mesol ithic folk by heating 
ro lls of birch-bark. One of its uses was to fix microlithic barbs on 
their shafts (See Sta r Carr, P.P.S. Vol. XVl ( 1950) P late IX). 

SOIL ANAL YS.IS 
Soil samples from all levels were exam ined by Dr. Cornwall and 

served chiefly to confirm that the soil is too acid for anything 
organic, such as bone, wood or vegeta ble matter, to have survived. 

Dr. Cornwall 's report on the material of the floor itself proved 
it t o be " hard pan", which is fo rmed as the resul t of certain mineral 
salts being washed down through the soil and re-deposited at a lower 
level; soils in which it occu rs (often as the result of prolonged 
c ul t ivation) are described as having a podsol profi le. 

It had then to be considered why this phenomenon appea red at 
on ly o ne of a number of places examined and why it should occur 
in an a rea where the reddish, hillside soil has what is called a "brown 
earth" profile. The explanation was given by Dr. Herbert Taylor 
when he vis ited the site. He pointed out that the old land surface 
beneath certai n Mend ip round barrows is defined by a layer of hard 
pan as muc h as 4 inches thick (See Tyning's Farm Barrows, U. B.S.S. 
Vol. 6, No. 2, p. l 36). In the case of our Mesolithic floor, minerals 
washed downwards may have been arrested when they reached a 
level hardened by trampling and perhaps covered by occupational 
rubbish, such as wood-ash, which acted as a chemical trigger. 
(Dr. Cornwall 's analysis showed that a few sma ll grains of cha rcoal 
were found at floor level; the upper levels co ntained even less). 

Cultivation, with a resultant down-wash of hillside soil , does not 
seem to have started before the 14th century, since scraps of both 
medieval and Roma no-British pottery were found, only 2 to 3 inches 
a bove the highest Mesolithic level. The presence of eit her need not 
cause surprise. Birdcombe Co urt dates from early Norman times, 
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and Romano-Bri tish sherds can be found on both sides of the valley; 
a Roman vi lla was fo und on the Sout hern slope in I 949 . 

Sections were cut through the floor at A-Al and B- Bl (Fig. 5). 
No fli nts were found below it, a nd barren purplish clay was en
countered at 33 inches. 

IMPLEMENTS OF FLINT 

The following is an analysis of the Microli ths found on a ll parts 
of the site: 

Type Description No. Reference to Jl/11stratio11 

IA Obliquely blunted points 12 Fig. 3. Nos. 1-9 

IB Points trimmed on both sides 8 LJ-20 
2A Blades blunted on one side 13 2 1-32 

2B Blades blunted on both sides 10 ,, 33-41 

4A Triangles 3 ,, 45, 46 &48 

5A Crescent with blunted arc 44 

6A Elongated Triangles 14 ,, 49-53 

6C Obliquely blunted at both ends 4 42-3 

6G Rhomboid (va riant) I 47 
Fragmentary 28 
Not classifiable 13 
Micro-burins 16 

T his classification is recommended by Dr. J. G . D. Clark (P.P.S. 
Vol. XXI, p. 16), who has also urged that the term Tardenoisian, 
previously used to describe industries where geometric fonns ofmicro
li ths occur, should now be discarded in favour of "Sauveterria n". 

Although classification by type is a convenient way of sorting 
material, it rells us nothing about the purpose of microliths. Jn most 
cases the point or points, to which a blade was trimmed, were 
clearly of more importance than any cutting edge that may have 
been left on it. The t iny, rod-like microliths (Fig. 3, Nos. 36-7) and 
other minute forms have so far res isted all attempts to identify 
their purpose. 

T his report does not enumerate objects such as cores, core
trimmings and primary blades, since most of them come from very 
poor quality gravel-flint, and it is not always possible, for example, 
t o say whether a fragment is a core or merely a piece of flint from 
which a few flakes have been detached. A few of the best cores and 
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FIG. 2 

2 3 
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CORES, BEADLES, SCRAPERS AND GRAVERS 

(½ Nat. size) 

a core-trimming are illustrated (Fig. 2, Nos. l - 5 and 10), but, in 
general, the industry is notable for an exceptionally high percentage 
of shapeless waste material. The two primary blades (Fig. 2, Nos. 7 
and 8) in good flint a nd a larger blade showing signs of use (Fig. 2, 
No. 6) are outstanding, as are a lso two large gravers (Fig. 2, Nos. 12 
and 13). The small gravers shown in F ig. 2, · No. 14 and Fig. I , 
Nos. 20 and 25, are not so easily recognisable. 
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Of intermediate forms - that is, blades which have been blunted, 
but from which the micro-b urin has not become detached - o nly 
two were fo und (Fig. I, No. 13 and Fig. 3, No. 10). 

Of the scrapers, only two sma ll steeply trimmed specimens 
(Fig. 2, Nos. 16- 17) can be regarded as typically Mesolithic, together 
with a sma ll pyramida l core showing signs of use on the edges 
(Fig. I, No. 10). Others (Fig. 2, No. 11 a nd Fig. I, Nos. 2 1-3 a nd 27) 
appear to have been improvised o n chance fo rms. Fig. 2, No. 11 
can be described either as a concave scraper or as a fla ke with a 
used notc h ; a s imilar notch occurs o n a specimen fro m the fl oor 
(Fig. I, No. 24). 

F IG . 3 
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Only two serrated blades were fo und, one on the floor (Fig. I, 
No. 19) and a sma ller o ne in the spring. 
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A very small percentage of cretaceous chert occurs throughout 
the site. All the material has a white patination, with the exception 
of a few implements made of black flint (Fig. I, No. 18) which does 
not pa tinate. 

T wo specimens call fo r specia l notice, beca use they suggest some 
link with the Wealden Mesolithic. F irst, t he small punch found in 
the floor (Fig. I, No. I I). Implements of this kind were first found 
in a defini te Mesolit hic context at Oakhanger, Surrey (P.P.S. 
Vol. XVIIl Part I, p. 33). If found on the surface they would pass 
as Neolithic "fabricators". Secondly, the trimming- or sha rpening
fla ke from a tranchet axe. (Fig. 4, No. 3). Tranchet axes are regarded 
as typical of the Wealden or Ho rsham industries, and do not occur 
on sites now described by Cla rk as Sauveterrian. 

NON-FLI NT IM PLEM ENTS 

Fig. 4, No. l is a kni fe-like implement made of shale, which 
perhaps comes from the O ld Red Sandstone; it has slight t races o f 
abrasion on t he butt end . T here is a lso a m icro-core of white lias 
(not illustrated). 

F ig. 4, No. 4 is a q uartz pebble which has been roughly trimmed 
and subsequently blunted by use at both ends. F ig. 4, No. 2 is of 
Old Red Sandstone and shows signs of use as a whetstone; this 
object is not datable, but we have no reason to think it in trusive. 

A ll four implements are of materia l that can be fou nd within a 
few miles of t he site. The use of shale a nd w hite lias was probably 
experimental, since both these mater ials, though easy to work, 
wou ld quickly lose t heir sharp edges. 

OT HE R FIN DS I N THE D ISTRICT 

A number of hilltop fi nds ofmicroliths come fro m within a short 
distance of Birdcombe. T hey were. found in past years by A . Selley 
of Bristol and R. E. R ogers of Portishead, and a re now in Bristol and 

• Taunton Museums respectively. Despite brief wri tten records, the 
find-spots cannot be located precisely, but, as they appear to be 
casua l losses, this is of no great importance. We may also include 
in the Mesolithic the qua rtzite pebble with hour-glass perforation 
found many years ago at East Clevedon and now in Taunton 
Museum. 
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The most promising site found in recent years is at Charlcombe 
Bay (N.G.R. ST/433751), 50-100 feet above 0 . D. This also is based 
on a spring, but most of the fl ints are of Neolithic/Bronze Age date. 
Mesolithic types include one obliquely-blunted point, one broken 
microlith, several small cores and a multi-faceted graver. 

FIG. 4 
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NON-FLINT TOOLS 

( ½ Nat. size) 

Another m ixed site was found in 1934, below high-water mark 
half a mile south-west of Clevedon Old Church (U.B.S.S. Vol. 5, 
No. I , 1938) . Several of the larger tools, especia lly one identified by 
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the Abbe Breuil as a Gravette blade, were suggest ive of the Cres
wellian . There were a lso Neolithic/Bronze Age tools. 

OTH ER SITES IN SOUTH-WEST ENGLAND 

It is customary for writers, when discussing this subject, to sum 
up by stating that the distribution of the Mesolith ic in the South
West is mai nly coastal, and to prove this statement by means of a 
distribution map. Such maps show little more tha n the distributio n 
of flin t-collectors in the last century! The earl ier collectors were 
content to add " pygmy" flints to their knives, scrapers and arrow
heads without enquiring into their s ignificance. In these days, 
collectors tend to be yo ung, enthusiastic and well-informed, but it 
is still hard for them to identify unusual implements, such as gravers, 
or even micro-burins which do not come up to text-book sta ndards. 
On the credit side, it is no longer possible for a tranchet axe to lie 
unidentified in what we may politely call the reserve collection of 
a large museum. 

Present-day flint-hunte rs, however, are ra rely men with unlimited 
leisure; so they sti ll freq uent the coast- li ne, where such agencies as 
erosion, cliff-falls, the cutting of cliff pa ths and the shifting of sand
dunes make their efforts more rewarding. 1 n inland d istricts, search 
is more likely to be successful on exposed hilltops tha n in the va lleys, 
where the old land-surface may often lie buried at much greater 
depth t han a t Birdcombe. 

DISCUSSION 

DATING. Sites such as Birdcombe, where geometr ic forms of 
microliths predominate, are regarded as belonging to o ne of two 
cultures. These are: 

I. The Sa uveterrian. 

2. The Horsham or Wealden, which is usua lly d istinguished by 
the presence of tranchet axes and a variable percentage o f 
ho llow-based points. 

ln East A nglia and on the Pennines certain Sauveterrian sites 
have been shown by pollen analysis to belong to la te Boreal times 
(P.P.S. Vol. XXl ( I 955), p . 19). At Oakhanger in Surrey the second 
of three Wealden occupation-levels has, by radio-carbon tests of 
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charred hazel-nut shells, been fixed at approximately 4,000 B.C. in 
the early Atlantic climatic phase (P.P.S. XXIV (1958) p. 313). 

At Birdcombe, the absence of precise dating material leaves us 
free to indulge in pleasant, if unscientific, conjecture. 

Birdcombe is purely Mesolithic and we must reject the theory 
that all Mesolithic finds in the Bristol-Mendip area are vestig ial and 
a re contemporary with the microliths found in a Beaker context at 
Gorsey-Bigbury (U.B.S.S. Vol. 5, No. I, 1938). It is tempting to 
suggest that the Birdcombe flints are not all co nte mporary a nd that 
some of the material , including the two large gravers, may be 
C reswellian, but this theory is not supported by stratigraphy. 

Birdcombe shows some affinity with the Wealden industries, 
even though it comple tely lacks their rich a bunda nce of materia l. 
Tenta tively, on the strength of the not whol ly satisfacto ry evidence 
of soil-analysis, it may be placed in the advanced Atlantic climatic 
phase. The matrix of the flints a nd the soil for o ver 15 inches below 
the floor contains almost 50 pe r cent of silt, which is more suggestive 
o f the wet Atla ntic climate tha n o f Bo real or even early Atla ntic 
times. (Many of the Wealden sites are buried in wind-blown sa nd). 

THE FLOOR. Mesolithic dwel lings so fa r discovered a re of two 
kinds: * 

I. Those sun k into the ground, as at Farnham , Abinger Com
mon and Selmesto n. (M.S.E. pp. 25, 27 a nd 28). 

2. Those raised a bove ground-level. These are on wet sites; only 
o ne, that a t Star Carr, has so far been found in Britain. Like 
its European parallels, it was a ' 'pla tform" of brushwood and 
branches; its limits do not appear to have been determined 
by excavation, but European examples were roughly rect
angular a nd sometimes of considerable size. 

Dwelling-pits fit well into the W ealden context of wind-blown 
sa nd and drier climatic conditions. On the other ha nd, the Atlantic 
climate was even wetter than that of present times, so tha t dwelling-

* Ina paper published since this repo rt was written, Mr. Eric S. Higgs describes 
a Mesolithic site excavated at Downton, near Salisbury, where a group of 
pointed stakeho les was discovered. Mr. Higgs says, "There is no suggestion 
whatever that these shelters were dugouts or in any way below ground as with 
those at F arnham or Selmeston". (P.P.S. Vol. XXV, p. 231 ). 
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pi ts dug into low-lying ground a t t he foot of a hillside, as at Bird
combe, would serve only as traps for water, as indeed happened 
more tha n once during the excavation. 

At Birdcombe, a ra ised floor would have been useful. In o utline, 
though o n a sma ller scale, it has a ma rked resemblance to a type of 
dwell ing, whic h persisted in pa rts o f Russia from la te Palaeoli thic 
to Bronze Age times, but these Russian dwellings were semi
subterranean a nd had central hearths (P.P. S. Vol. XXIV, p. 149). 

DURATION OF OCCU PATION. The flint tools fo und o n the fl oor, 
a ltho ugh varied , cannot reflect mo re tha n a very brief occupa tion 
by a few people - a mere bivouac, perhaps wi th a semi-temporary 
shelter or windbrea k represented by the gullies, which interrupt the 
floo r. Most of the chipping seems to have been done o uts ide, and 
most of the microliths were lost there. 

T he spread of worked flints and chipp ings for over 100 yards 
a long the valley, and perhaps much further West on ground tha t is 
now too overgrown to be examined, suggests tha t the site a ttracted 
sma ll bands o f wandering food-gatherers over a long period. T he 
attraction would be threefold - fresh water, fli nt fo r tool-ma king 
a nd game or wild-fowl, and possibly fi sh. T he microliths found on 
the neighbouring hills northwards to the Bristol Channel may be 
hunt ing losses. If so, they tend to d iscredit the theory tha t t he w ho le 
countryside was covered with dense, impenetrable forest. (This is 
true a lso of Neolithic/Bronze Age times. T here a re indeed very few 
p laces in this district where flint tools and waste chippings may not 
turn up. An examination of Selley's maps, now a t Bristol Museum, 
will confi rm this statement, wh.ich is also based o n the writers' 
experience). 

PROVENANCE OF THE FLINTS. Those implements o bviously of 
good q uali ty fli nt were probably brought from a distance, or a l least 
made on the site from fl in t cores brought from elsewhere. But by 
far the greater a mount, both of implements a nd of waste ma teria l, 
is of poor qua lity gravel flint that cou ld certainly have come fro m 
the lower hillside slopes from o ne to three miles further west, a t 
20 to 50 feet a bove 0.D. A lternatively, the flint may have come fro m 
the river-bed at Birdcombe, which has since been covered by marshy 
ground of unknown dept h. 

FOLK MOVEMENTS. T his q uestion is also discussed at some length 
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in Ran kine's The Mesolithic of Southern England. It is sufficient here 
to rem ind readers that food-gathering people did not usua lly stay 
in one place and tha t in their yearly wanderi ngs they covered 
considerable dista nces. Jt is, therefore, not surprising th<1.t Ranki ne 
has fo und o n his Oakhaoger site siltstone pebbles that pro ba bly 
came from Cornwall (P.P.S. Vol. XVIJI Pt. 1 (1952) pp. 34-5). 

TYPOLOGY. The classification ofm icroliths is obviously of greatest 
use to a rchaeologists o n s ites where the finds run into thousands. 
O n sma ller sites, so me sign ificance may be attached to the predomin
ance of certa in types. The types of implements made on any Palaeo
lithic or Mesolithic site depended entirely on the needs of the 
moment - hun ting, wild-fowling, fishing or, perhaps, root-grubbing. 
Conseq uently, if o n two sites perhaps 200 m iles a part entirely 
different types of tools predomina te, they may still have been made 
by the same people in the same year. 

At Birdcombe, a ll the micro liths fi t into Clark's Sauveterrian 
classification , but the sha rpening-Aake from a tranchet axe suggests 
affinity with the Wealden industries. 

CONCLUSIONS. T he Birdcombe site attracted Mesolithic food
ga therers because o f (a) supplies of food and water and (b) a supply 
of gravel flint. Ann ua l visits may have spread over a long period, 
probably during the Atlantic cl ima tic phase after 4,000 B.C. The 
floor is tha t of a bivo uac w ith very slight walls o r wind breaks; it was 
ra ised above ground-level. No fires were lit on it , and most of the 
fl int-working was done outs ide. It is probable that hearths marked 
by a concen tration of calcined flin ts do exist, but we d id not find 
them . 

The p resence of both implements and fli nt-chippings in the basin 
of the spring is interesting. 

APPEND JX 

RE PO RT ON SOI L SAMPLES 

BY I. W. CORNWALL, B.A., Pl·l.D. , F.Z.S. 

The uppe11110st sample, in addition, contains a considerable 
am ount of organic matter, presumably from ma nu ring together with 
the original humic layer formed by t he pre-agricultural vegetation , 



The Birdcombe Mesolithic Site, Wraxa/1 121 

all mixed together. In the rest of the profile humus was uniformly low. 

The pH 's, in the region of 6.0 throughout, suggest a somewhat 
base-poor soil and the lack of differentiation in the profile shows 
thi s to be of the brown earth character - what Kubiena (of Soils o/ 
Europe fame) calls an oligotrophic braunerde. Under these conditions 
some movement of iron salts down the profile would be expected, 
in dm: course, with evolution towards the type of a podsolic 
braunerde. The iron concretions at the level of the "floor" clearly 
stem from this cause, though what caused them to be formed on ly 
locally must be due to some local chemical cause which has so far 
escaped me. It may be due to the presence of ash associated with 
the occupation. 

A search for a local concentration of phosphates (which would 
a lso be expected in the area of an occupation) was negative. This 
does not disprove the occupation but is on ly to be expected in the 
prevailing conditions of acidity, which mobilizes phosphoric acid 
a nd a llows it to be washed out to the water-table. Had we been able 
to find it, it would have been a strong indication of human occu
pation. The fact that it is no longer there does not prove that it 
never was! 

Mechanical a na lyses showed the soil to be a silty loam, nea rly 
50 % silt. This does not signify anything in particular as to its origin. 
The mechanical composition is probably to a large extent a legacy 
from the Keuper Marl. So a lso is a proportion of mobile iron, 
clearly to be seen in the thin section under the microscope, which 
is perhaps the chief source of the iron forming the concretions. 
Since the Keuper is a n offshore deposit of a land-surface subject to 
tropical weathering conditions, such peptized iron, as seen in modern 
tropical braunlehms, is only to be expected. The phenomenon 
throws no light on recent soil-formin g processes. 

A sample of the purplish clay might have confirmed this con
clus ion, but would not , J think, much contribute to a solution of the 
archaeologica I problems. 

All that l can find in the samples, then, points to the soil being 
a braunerde with indica tions of degradation in the direction of a 
podsol. This is quite usually unaccompanied by any visible bleaching 
of the eluvial layers in the earlier stages. T he iron, I a m convinced, 
is natural , as found. The reason for its local precipitation may have 
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been, originally, some accumulation of fire-ashes, though I have 
been unable to find more than a very few small grains of charcoal 
at that level. The presence of these at al l is necessarily indicative of 
burning at some time. The upper levels contained even less, so that 
the charcoal is not derived from above. The undulating character 
of the " floor" horizon is quite usual in ferruginous horizons, being 
due, one supposes, to local differences in permeability and vertica l 
extent of the critical chemical conditions governing precipitation 
of iron solutions. 
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