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The S0ils

I Matd

INVERNESS: Ares SE (cellar 3), S-fecing section, R1129 .
A, B and C (illus 11). b

Three box samples, which together formed @ contimucus
column, were received, The boxes ware sach 18 by 9.5 cm so
the total column length was 54 cm, They are described

" below and given a iaboratnrz horizon notation code, which
miist be considered unsatiéfactory. Six samplcs ware

removed from these boxes for particle size asnalysais and a
sample from the charcoal rich layer was analysed for pollen

by Dr S Bohncke (at present at Gronlagen).

5011 column description

The descriptions are from top to bottom with depth in cm
from the top of the highest box.

Horizon DOepth Description
(in cm)

A 0-3 Dark grey (S5YR 4/1) with 40% distinct
mottles of brown (7.5YR 5/2) and soms
irragular patches of light grey, sandy
silt loam, Compacted, uncemsnted with
sasll ( 1 wm) iron concrestions, Mic-
acecus, stone fres., The iron mottles

are more abundant toward the irregular ik

lower boundary (ovar 1 ca) toil- )

o(r) YRR Discontinuous, occasionally distinct but
often diffuse pan

8(s) 47 Srown {7.5YR 5/2) with dark grey (SYR 4/1)
: nott;qc losay sand. The dark grey aste
erial is found in elongate root chennmls
coming/




B2

2C

2c{r)

2C(g)

360

3A

3a2(n)

3(r)

7-15
15-18

18-21

21-31

31-37

37-39

38-41

41-41,5

41,8-43

coming down from asbove.

Dark reddish grey (5YR &/2) sandy losn
1 em d,

Uncemented, uncompacted and micacsous,

with occasional iron concretions
Diffuse (relatively) lower boundary to:-
Dark reddish grey {(5YR 4/2) with dark grey

(5YR 4/1) mottlaes loamy sand.

Irregular lower boundary

Compacted,
uncemented,

(obscured by box base) to:-

Brown (10YR S5/3) coasrse sand.
Wavy lowser boundary tot-

Uncemanted,

uncomapacted,

Brown (10YR 5/3) sand.
Some iron staining.

Compacted but
uncemsnted, Becoming
coarser downwards to sharp but indiatinct

lowar boundary tot-

Brown (10YR S/3) sand with very dark grey
(2,5YR 2/0) diffuse mottlie (5%) with
occesional stones (<0.6 ce) at upper

boundary.

Very durk qgrey (2.5YR 2/0) charcoal with
sand and rare stones ( < 1 ca). AMica
present, Irregular sharp distinct
boundary tot-

Greyish brown (10YR 5/2) sandy silt losa
with some chercoal and mottles of humus-
rich sress, Indistinct irreguler boundsry
tot-

Brown (7,5YR 5/2) sendy silt loss, discon-
tinuous,

Yellowish red (SYR §/6) Lrregular iron pan,

A0
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: 4bA 43-46 Dark grey (SYR 4/1) sandy silt loam with
slightly clayer brown (7.5YR 5/2) mottles,
Diffuse charcoal and humus content,
irregular sharp distinct lower boundary tot-

4bC 46+ Pinkish graey (5YR 6/2) compacted uncemented

sand,

Thare ars three surfaces within the column, The firat, at
the top of box A, iz the top surface of a profile developing
in a freely dralned podzolic snuironment, There is some
indication of iron movement but no distinct pan formed. In
general it is & red brown colour though there is little ind-
ication of humus/clay translocstion, The sands change their
naturs becoming coarser towrrds the middle where stones occur,
These stones are not rounded, so suggesting fluvial origin
rather than beach deposition, The medium sands silt ouer the
‘Mewolithic' surface. There are indications of pan formation,
suggesting that this surface existed for more than & brief
period (this figure could ba placed in the high tens or low
hundreds of years). There is @ transitory surface at 45 ca,

. Humus accusulation say have added to the ‘sppearance' of

' this surfece., The bottom sands are auch finer than those

| sbove, ]

: J C C Romans (Macaulay Institute, Aberdeen) uvisited the site

| end made soms RIE!i!lEﬂ!l comments on the soils, He has sug-
gested that the upper surface profile is s cross betwssn a
husus podzol snd an scid brown soil, whilst the Mesolithic ]
surface looked like & brown forest soll/acid brown soil i
after the loss of any huaus surface layer., He slso sug-
gésted that the area from which the monoliths were taken,

i has sustained severs secondsry gleying, perhaps csused by
water derived from the everlying sedieval deposits, Tnis

i senteninatien has reduced the valus of chemical snalyticel

work,




Six saaples wers taken for size anslysis: one from the top
and one froa the bottom of each box., They repressnt the
sands betwesn the following distances from the top of box A,
the upper box, 1, 0 - 6 cmt 2, 13 -~ 18 ceag 3, 18 - 24 ce

4, 30 - 36 cmt 5, 36 - 42 cm} 6, 49 - 54 cr., The samples
weighed approximately S0 g, They were dried, crumbled by
hand, weighed and than sievad twice. The first nest of sieves
contained the following siesvaes: d'-n. 2.8 mm, 2.0 mm, 1,54 mm,
1,0 am, 0,710 #m, 0.5 mm, 0,355 mm and a receiver. Thae second
set of sievec contsined the folléuino sleves: 0,500 mm,

0,355 mm, 0,25 mm, 0,18 nm, 0,125 an, 0,09 mm, 0,063 mam,

0.0A5 mm and a receiver. Using the following eguation, the
fractional percent in sach sieve wus celculated after the
nests had been sieved for half an hour, The fractionsl per-
cent of the sample in the receiver was calculated after the
first sieve had been transferred to the top sleve of the
second nssts with the 0,355 ma and 0.5 ma residue,

wt of sjwve + froctlon - wt of sisve x 10D

Fractional percent =

total wsight of all fractions 1

Results

Table 5 shows the fractional percents, le the percent of
the sample hald by the sleves, and the cumulative percents
used 1n the calculations following, A plot of the cusulative
curve is shown in illus 12, Illus 13 shows the histograms

of the fractional percents against sieve size and illue 14

is a sacother curve graph of the perticle size distribution
shown on fllus 13, 1llus 12 is ussd for the calculation

of the statistical parsaeters, whilst 11lus 13 and 14 are

for visual comparison, From the cumulative curve, the fol-
lowing ststisticsl parameters have vesn calculatedt-

The msean particle size, the standard daviation, the skewness
snd the kurtosis, Thay are calculasted using the sethod .
prepesed by Folk snd Werd (1957), The S, 16, 25, S0, 75,
4 andd Qi parsent peinte atre read directly off tha greph, so

thet/ =



A Y

e ———— e e —————— e —

SAIND SATIEINEND O 3014 21 snIt] |

A waUwZ -

Sw—=0O0Ir




%
|V TN e | s R

Illus 13 Histograms of frectional percents sgeinst sisve size

il b
- L]




ma o Sample 1 ‘ Sample 2 Samnple 3 Sample 4 Sample 5 Sample 6
Sieve Inverness 0-6cm Invernass 13-18cm Inverness 18-24ca  Inverness 30-36cm  Inverness 36-42cm  Inverness 48-54cm
Aperture Percentages Percentages Percentages Percentages Percentages Percentages
Size Fraction Cumulative Fraction Cumulative Fraction Cumulative Fraction Cumulative Fraction Cumulative Fraction Cumulative
2.8 0.0 0.0 0.5 0.5 0.4 0.4 3.5 3.5 0.7 0.7 0.1 0.1
2.0 0.0 0.0 1.2 1.7 0.1 0.5 0.5 4.0 0.5 1.2 0.1 0.2
1.4 0.2 0.2 1.0 2.7 0.3 0.8 _ 0.9 4.9 - 0.3 1.5 0.3 0.5
1.0 0.4 0.6 1.7 4.4 1.5 2.3 1.1 6.0 0.3 1.8 0.4 0.9
0.7 0.2 0.8 0.3 4.7 2.0 4.3 2.0 8.0 0.7 2.5 0.7 1.6
0.5 1.1 1.9 12.8 17.5 2.4 6.7 6.6 14.6 1.7 4.2 1.1 2.7
0.1355 6.6 8.5 3z. 49.6 7.6 14.3 20.2 4.8 . 2.9 7.1 2.3 5.0
0.25 25.0 33.5 39.8 89.4 16.1 30.4 32.2 67.0 7.4 14.5 7.4 12.4
0.18 22,6 56.1 3.4 92.8 24,1 54.5 18.0 85.0 9.4 23.9 24,0 36.4
0.125 21.5 77.6 4.5 97.3 22.5 77.0 10.2 95.2 18.4 42.3 12.7 49.1
0.09 8.0 85.6 1.0 98.3 9.3 86.1 2.7 97.9 16.0 58.3 12.7 61.8
0.063 6.5 ’ 92.1 1.0 99.3 - 7.0 93.3 1.2 99.1 10.9 69.2 10.3 72.1
0.045 2.8 949 6.5  99.8 6.6 93.9 6.0 99.1 10.7  79.9 8.5  80.6
0.045 9.2 100.1 0.3 100.1 6.0 99.9 0.9 100.0 20.1 100.0 19,3 100.1
Table 5 Fractional percents (percent of sample held in the
sisves) and cumuletive percents used in subsequant
ceslculations
. . Bl
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distribution shown an {llus i3




that for instance 16% of sample 2 is 520 mm or 0,52 mm,
These firures are then converted to a logarithmic sca.e,
the B (. 1) scale of Krumbein (1934).

The converstion eguation is B = (1

J log x 10
¢ oam -3

On thie scale 1 mm = 0, smaller numbers are positive and

larger are negative,

Table 6/
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Table 6 shows the percentiles needed fraom the cumulative curve and conversion to g.

Tz=ble 6

5%
16%
25%
s0%
75%
84%
g5¢

*These figures are extrapolated from the curves of illus 12.

Sqqple 1

MR

0,405
0,210
0,280
0,200
0,135
0,096

P

1,31
1.7
1.84
2,33
2.9
3.39

0.,044%4,52

Sample 2

M@ g
0.695 0.53
0.518 0,85
0.45 g.16
0, 352 1.951
.3 1,74
d.28 1.84
Ju15 2475

Sample 3 Sample 4

mm i mm P
0.610 G.72 1.25 0.32
0,345 1,54 ¢.48 1,86
0,275 1,87 0,405 1.31
0.189 2.4 0.3 1,74
0,13 2.95 2.18 2.21
0,089 3435 0.184 2,45

0,40

4,66 0.126

B5-6

ST —

3,00

Sample 5
mm ﬂ
0,425 1,24
0.232 2.12
0,173 2.54
0,107 3,24
0,051 4,3]
0.035% 4,85
0,02* 5.66

Sample B
mm d
0,355 1.5
0.245 2.04
0,213 2.24
0,122 3,05
0,057 4,15
D.035% 4,85
C.02* 5.66




The equations for the statistical parameters arm the following:i-

g16 + @50 + paa
3

Mean siza nz

fas - P16 + P85 - fS
A 6.6

Standard deviation s d

g84 + P16 - 2(@s0) + Pas + @5 ~ 2(@sS0)

Skewness SKlﬁ

2(@ss4 - $16) 2{@#35 - #5)

Kurtosis KGB

gas_- 45

2,44(075 - 025)
The dufinitions of these parsmeters are:-
HZ is mean particle size,
2 d ls & aeasure of sorting,

SKl measures the symmetry of distribution.
KG neasures the normality of the distribution by comparing
the sorting in the central part of the curve with the sorting
in the tails,

Symmstricel curves have Sklﬂ = 0,00 with & theoretical value
of +1,00, [(f the curve is Gauasian normal the ratio of
sorting between the central part of the curve and the tail is
a constant, Using the aoquation above, K = 1, therefore, a
curve where KGI « 1,2 i» 1,2 times better sorted in the cene
tral part of the curve than in the talls, This would be a
leptokurtic curve, Below KG' » ] are plastvkurtic curves end
round sbout 1 thev ars mesokurtic (Folk & Mason 1958), Table
7 shows the results of osrcformino the souatiuns,

Table 7/
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Table 7

Ffaremeter 1 2 K} 4 5 5]

Hz 2.47 1,44 2.43 1.75 3.4 3,31
s d 0.91 0,56 1,05 0,85 1.35 1,34
SKl 0,31 -0,07 0,09 -0,11 0,14 0,27
KG 1,25 1.55 1.49 1.52 1.03 0.689

Sample 1 is a medium-to-fine-qrained (Shackley 1875, 80)
moderately well-sorted sand with positive skewnass {fine
skewsd), It is leptokurtic,

Sample 2 is a medium well-sorted sand with moative skewness

{coarse skeswed), It is strongly leptokurtic.

Sample 3 is as sample 1, althouqgh less fine skewsd and more
platykurtic,

Sample 4 is 8 medium moderately sorted sand, coarse skaswed
and stronqgly leptokurtic,

Sample S ls a fine poorly sorted positively skewed mesokurtic
sand,

Semple 6 13 o S but is platykurtic.

Discussion

When sampling the monoliths jt was necessary to leave material
for furthsr snalysis by the Macsulay Institute, In order to
obtain enouah material for particls size anslvyais using the
sieve method, samples with a vertical {ntervel of 6 cm were
taken, The centres of the monoliths were not sampled,
Osveloped lavers of sach soll profile were ‘tenored in the
sempling process and it was sssumed that sedimentation
changes would be visible, '

Analysis/



Analysis of tha parameters requires us to accept the assump-
tion that unimodal aediments should have a normal curve and
that skewness and kurtosis away from (0.0 and 1 respsctively
are caused by the addition or removel of amall amounts of
sediments, (Folk & Mason 1958, 223), It has also baeen found
that beach sediments are usually negatively skewed and dune
sands pasitively skewed. Various mechanlises are uvzed to
explain this, (Mason & Folk 19583 Friedman 1961),

Samples 2 and 4, on the euvidence availeble, are beach sands.
Firstly, they csn be compared to the Iona raised beach sands,
Friedman (1961) analysed 250 beach sediments, finding them
to be negatively skewed, and Mason and Folk (1958) had the
samn resuylt for 30 beach sediments from the Gulf of Mexico.
Their beach samples were alsoc compared to dune sands and
aedian flute sands from the same ares And thece were never
neQatively skewsd, Other asolian samples from the raised
beach at Iona analyssed by the writer were also negatively
skewed (Kat® in Barber 1981, 286),

Samples 1, 3, 5 and 6 fall into two pairs: 1 and 3; and 5
and 6 {il1lus 12), There are indications that at the 31 cm
mark the ssdiments are of fluvial origin, The angularity
of the stones does not suggest prolonged beach abrasion.
The coarser material is expressed in illus 12 where 3 and 4
leave their respective partners (1 and 2) at the coarse
tail-end of the curve and in spite of this apparent coarse
teil they are still positively skewed, indicating non-beach
material, So 1 sand 3 are not beach material, and contain
some epparently river-transported stones, originally close
to their present position,

Ssaples 5 sand 8 are positively skewed, so neither are beach
:pgdiugnto. Sample 8 mey include & propartion of sediments
' #riw the beach ssnds of ssmple 4 but this does not show in
the histogrem end would incresse the pasitive skewisss of the
sample,




On 1llus 14 semples 5 and O appear to be bimodal, but
0,045 ma, it must not be forgotten, is an open category,
ie from 0,045 to (almost) infinity.

The fraction in the reteiner containing this sample was found
to contain little clay (no smear) and thus is all aflt, Both
the main cosroer peaks taken ss unimodal sediments are pos-
itively shewynd and their mean particle alze valuas of 3.4

and 3.31 (0,95 ma and 0,102 mm respectively) sugqest wind
depositicn., This would require an approximate wind average
of 3.6 kph or 2.24 mph (Read & Watson 1968, 153)., The wind
required for their 0.25 fractions {the first fraction of sny
notable percent for both samples (7.4%)) is 10.8 kph or

6.7 mph, This suggests very light breezes end is well within
the limits of wind speads experienced.

Samples ! and 3 can, from this, be considersd to be asolisn
sands, Winds required for the deposition of their first
notable fractions are 28,8 kph (17,9 mph) while the average
wind spsed reaquired would be approximastely 3 sph, Thase
figures would ofcourse be only ralevant to the direction of
source, & direction unknown, A very major problea is ths
possibility that other environments that have not besn con-
sidered could possibly have laid down the sands of samples
1, 3, 5 and 6., In the instances of samples 1 and 5 we can
ses podizol 'A' layer-development and there is one transitory
surface betwesn samples S and 6, so it cen be inferred that
they were above sea levsl for some timse, Ws slso have the
charcoal depcsit sitting at the top of sample 5 and below
sasple 4, Sample 5 is in fact encapsulated between two land
surfaces, high enough above ses level tc be considered as
fresly drained, 3o a terrestrisl origin for the sands, sbove
flooding lsvels, is necesssry,

The top of box A fs 9,18 w» 00 (30,085 ft), This is very close
to the height of the so celled '25' raised beach' level,

although/
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although this {y now recognized ss a defunct term., The
raised beach at this height is now called 'the main post-
glacial besch' (Sissona 1976),

fFrom the charcoal surface at 37 cme below the top of Box A,
(6,79 m 0OD) approximately 310D flints of a2 Mesolithic type
were recoverad (see flint report in printed section). This
charcoal layer has been dated to 7080 & 85 bp (Gu 1377).

This corresponds very well with generalized isobases for the
main postglaciul reised shoreline (Sisaons 1976, 130, Fig 9.6)
and with the relative sea-level change-curve from the Carey
GCordon area, Lower Strathsarn extrapolated to the Inverness
ares (Cullingford gt gl 19680, Figs 4 & 5),

The following sequence of events is thus suggested. Fficstly
the lower deposits (samples 6 & 5) are 'dune deposits' above
the intertidal zone, Thers ils some evidence for @ transitory
aurface tentatively described by J C C Romans as having acid
brown/brown forest soil profiles. A 'charcoaliferous flint
settlement' s established on one of these surfaces, This

{s then inundated with a further sollight rise in sea level and
a beach snvironment is indicated by sample &4, Above this
there is an influx of slightly coarser material (beach stream
perhaps) and than a return to ssclian sand deposition, There
is than a renewal of beach conditions with & further very
slight inundation and sample 1 represents a withdrawal of the
sea and & further renewal of aesoclisn sands. It could ofcourse
be arqgued that this last is merely the sand building up out
of the water, but It is none the less & return to wind-sorted
sand,

The high positive skewness of sample 1 say be attributable
to clay and huaus translocation down the profile.
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A preliminary microwsar analysis of a small sample of
Mesolithic struck flints from 13-24 Castie Street, Inverness

Rosemary Bradley

A total of 19 pisces was submitted for saicroscopic exasination
of thelr use-wear traces, Most of these fell into the typo-

logical class of backed blades while the rest were unretouched
pleces and one (one of G6B} was a chip of quartz. The remain-

ing 18 artefacts wer: flint of various types,

Each plece was cleaned with acetone to remoue finger groase
and in some cases warm 5% HCl acid was used to remove extran-
ecus mineral deposits, The plece was then sxamined under @
Leitz Epivert binocular microscope with incident lighting

and magnifications of 50-525x, The examination and interpre-
tation of the microwear traces followed closely those of
Kesley ( } and were based on the traces seen on my ouwn

set of expsrimentally used tools,.

Almost all the flintpieces showsd cortication (white patin-
stion) of the surface to various degrees. Some (ag D3 and
G13) had lncipient cortication with a mottled surface

appearance, others were more coapletsly whitened (EB1) with

a few having a very porous surface and the edge eatun away
(£18/9 and G18.9). 1In addition G18.8 was slightly burnt,
which had caused surface whitening and crezing, These sur-
face changes, whan ssvere, mean that much of the original
surface has besen destroyed end with it often svidence of
use~wear, Replice casts were made using Triafol scetate
pesls in order t' produce dark spscimens of the surface for
sxamination to detect whether any evidence of polish had besn
pressrved, This was done as ths intense glare from the
whitensd pleces made investigation of the archasological
pieces impossible, In several cases arsas of gloss were
found but in many instances these could not be ascribad to
8 form characteristic of use, These were almost certainly
produced while the pieces were in tha soil and ere due to
natural/




natural causes. In such cases of surface alteration by
natural factors faint traces of use on softer materials,

eQ mes., would be lost,

I have never done any experimental work involving archery of
any typa nor am [ familiar with the microwear traces found on
pleces used as armatures on arrows, It is therefore pruasible
that the scattered polish seen on a number of these tools
could be dure to vse and not naturel causes. In eddition the
following observations on three of the artefacts can only be
taken as highly tentative, Tool G13 has concentrated bright
patches of polish which may bte due to frictlon against wood.
Microliths have been generally congsidered as the armatures for
arrows and a number of methods of wmounting have been recon-
structsd, If this tool was hafted in a wooden shaft aend for
some reason friction occured with the wood, perhaps froa

loose binding, such traces could be left,

Tool FA has a longitudinal spall detached from the distal
tip area down the right ventral edge which is 1ikc those
impact fractures produced by Bargman at the Institute of
Archaeology in his archery experiments with microliths., 1If
this is so the pisce may have been returned to the site in
the aeat of the animal or else the shaft togoather with the
broken point was brought back for replacemant,

Tool 78/9 has strong shiny polish tracks running slmost
parallel to the left distel retouched edge about half s
millimetre froa it, These could have been produced during
impact after being fired from a bow, It is unlikely that
they were the rerult of poor retouch technique,

In conclusion the general surface condition and sy own lack
of experience in the field of flint arrow points and batbs
has precluded the formation of any definite stetements on
the possible uses of these srtefacts, In the cese of three
of them there wmay be some evidencs for their use in archery
but this is only hypothsticel, Thae main problea with this
is thclvory poor 9utf¢c. pressrvation of many of the tools,
The/ : :
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The lack of clear diagnostic microwear patterns on the
ramalnder, despite the use of repllica casts which make
examination easjier, means that no firm conclusions can be

drawn on thelr functlions,





