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The Soils

I Plata

INVERNESS! Area 5E (cellar 3), S-facing section, R1129
A, B and C (illus 11).

Three box samples, which together formed a continuous
column, were received. The boxes were each 16 by 9.5 cm so
the total column length was 54 cm. They are described
below and given a laboratory horizon notation code, which
must be considered unsatisfactory. Six samples were
removed from these boxes for particle size analysis and a
sample from the charcoal rich layer uas analysed for pollen
by Or S Bohncke (at present at Groningen).

Soil colunn description

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

Horizon Depth
(in cm}

0-3

3-4

•(•) 4*7

Description

Dark grey (SYR 4/l) with 40* distinct
•ottles of brown (?*5YR 5/2) and some
irregular patches of light grey* sandy
silt loaa. Compacted, uncamented with
saall ( 1 Ma) iron concretions* Rlc*
acacia, stone fret. Tha iron mottles
ara more abundant toward the irregular
lower boundary (ovar 1 cm) tot-

Discontinuous, occasionally distinct but
often dlffuaa pan

•row* (7*SYft 5/2) with dark gray (SYft 4/1)
•ottles loa*y sand. Tha dark gray mat-
erial It found In elongate root channels
coating/

,

At



coming down fro* about.

B2 7-15 Dark reddish grey (5YR 4/2) sandy loaa
with occaeional iron concretions 1 mm d.
Uncenanted, uncompleted and micaceous.
Diffuse (relatively) lower boundary to:-

I'i-.Ul Dark reddish grey (SYR 4/2) with dark grey
(5YR 4/l) mottles loamy sand. Compacted,
uncenented. Irregular lower boundary
(obscured by box base) to:-

18-21 Brown (lOYR 5/3) coarse sand. Uncemented,
uncompacted. Wavy lower boundary tot-

21-31 Brown (lOYR 5/3) sand. Compacted but
uncementad. Some iron staining. Becoming
coarser downwards to sharp but indistinct
lowar boundary tot-

31-37 Brown (lOYR 5/3) ssnd yith very dark grey
(2.5YR 2/0) diffuse mottle (5*) with
occasional stones (<0*6 en) at upper
boundary*

37-38 Uery dark grey (2.SYR 2/0) charcoal yith
sand and rare stones ( < 1 cm). Mica
present. Irregular sharp distinct
boundary tos-

39-41 Greyish brovn (lOYR 5/2) sandy silt loam
yith so*e charcoal and mottles of huaius-
rich araat* Indistinct irregular boundary
toi-

41-41,5 lro«n (7,SYR 5/2) sandy silt loaa, discon-
tinuous*

4i,ft*43 t»Uo*ist> red (IY« I/I) irreo^iar iron

AIO
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4bA 43-46

4bC 46 +

Dark grey (SYR 4/1) sandy silt loam with
slightly clayer broyn (7.5YR 5/2) mottlea.
Diffuse charcoal and humus content.
Irregular sharp distinct loyer boundary tot'

Pinkish grey (5YR 6/2) compacted uncementod
sand.

There era thras surfaces within the column. Tha first, at
tha top of box A, it tha top surface of d profila developing
in a frealy dralnad podzolic environment. Thara is some
indication of iron movement but no distinct pan formed. In
general it ie a rad brown colour though thara is littla ind-
ication of humus/clay tranalocation. Tha sands changa thair
naturs becoming coarsar towrrds tha middle whara stonas occur.
Thaaa stonas ara not rounded, so suggasting fluuial origin
rathar than baach deposition, Tha medium sands f»lt over tha
'fleeolithic* surfaca* Thara ara indications of pan formation*
suggasting that this surfaca axlstad for more than a briaf
pariod (this figure could ba placed in tha high tana or low
hundreds of yaara), Thara is a transitory surfaca at 45 cm*
Humua accumulation may hawe addad to tha 'appearance' of
this surfaca. Tha bottom sands ara much finer than thosa
above,

J C C Romans (Kacaulay Institute* Aberdeen) wlsitad tha site
and mada soma provla|onal comments on tha soils. Ha has sug-
gested that the uppar surfaca profila la a cross between a
humus podiol and an acid brown toll, whilst tha Hasolithic
surface lookad Ilka a brown forest »oll/acld brown soil
aftar tha lost of any hu*os surfaca layer. Ha also sug-
g«at«d that tha araa fro* which tha monoliths wara taJ<an,
has austainad savtra sacortdary olaying, perhaps causad by
watar darivad from tha awarlying madlaval da^oalta, Thia

haa raducad tha valua af chaaUcal analytical
wark.



Six samples were taken for elze analysis: on* from the top
and ona fro* tha bottom of aach box. Thay rapraoant tha
eande between tha following dlstancaa fro* the top of box A,
tha uppar box. 1 , 0 - 6 cat 2, 13 - 18 cat 3, 16 - 24 cm;
4, 30 - 36 cm| 5, 36 - 42 cat 6, 49 - 54 cu. Tha samples
walghad approximately 50 g» Thay yara dried, crumbled by
hand, walghad and than alauad twlca. Tha first namt of sievee
contained tha following sieves: 4 mm, 2.8 mm, 2.0 mm, 1.4 mm,
1.0 mm, 0.710 mm, 0.5 mm, 0.355 •• and a receiver. Tho second

i
set of sieves contained tha following sieves; 0.500 mm,
0.355 mm, 0.25 mm, 0.18 mm, 0.125 mm, 0.09 mm, 0.063 mm,
0.045 mm and a receiver. Using the following equation, the
fractional parcant in each aieve wfas calculated after the
nesta had been sieved for half an hour. The fractional per-
cent of tha sample in the receiver was calculated after the
first sieve had been transferred to the top clave of tha
second nesta with tha 0.355 BUB and 0*5 M residue.

Fractional percent • wt of aieve + froctlon - wt of sieve x 100
total weight of all fractions 1

Results

Table 5 shows the fractional parcants, la tha percent of
tha sample held by tha sieves, and tha cumulative parcants
ussd in tha calculation* following* A plot of tha cumulative
curve is shown in lllus 12* Illus 13 shows tha histograms
of the fractional parcanta against sieve size and illua 14
ia a smoother curve graph of tha particle size distrlbutloo
shown on illua 13* Illus 12 la used for tha calculation
of tha statistical parameters, whilst Illua 13 and 14 are
for visual comparison. From tha cumulative curve, the fol-
lowing statistical parameters have oeen calculated!-

Th* a*** mjrticl* slia, th* standard deviation, thm
•nd tht hurtosl*. Thay ara calculatad using tha method
mrmmswMd my Folk a^vd Ward (Ii57), Tha S, li, 25, 50, 75,
M a** || a^rcmnt Mint* era rt*d rfir*«tly off th« traph, to
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•a Sa»ple 1 • Sample 2 Sanple 3 Sample 4 Saaple 5 Sample 6
Sieve Inverness 0-6cm Inverness 13-18cm Inverness 18-24cn Inverness 30-36on Inverness 36-42cm Inverness 48-54ca

Aperture Percentages Percentages Percentages Percentages Percentages Percentages
Size Fraction Cumulative Fraction Cumulative Fraction Cumulative Fraction Cumulative Fraction Cumulative Fraction Cumulative

2.8

2*0

1.4

1.0

0.71

0.5

0.355

0.25

0.18

0.125

0.09

0.063

0,045

0.045

0.0

0.0

0.2

0.4

0.2

1.1

6.6

25.0

22.6

21.5

$.0

6.5

2.8

5.2

0.0

0.0

0.2

0.6

0.8

1.9

8.5

33.5

56.1

77.6

85.6

92.1

94.9

100,1

0.5

1.2

1.0

1.7

0.3

12.8

32.1

39.8

3.4

4.5

1.0

1.0

0.5

0.3

0.5

1.7

2.7

4.4

4.7

17.5

49.6

89.4

92.8

97.3

98.3

99.3

99.8

100.1

0.4

0.1

0.3

1.5

2.0

2.4

7.6

16.1

24.1

22.5

9.3

7.0

0.6

6.0

0.4

0.5

0.8

2.3

4.3

6.7

14.3

30.4

54,5

77.0

86.3

93.3

93.9

99.9

3.5

0.5

0.9

1.1

2.0

6.6

20.2

32.2

18.0

10.2

2,7

1.2

0.0

0.9

3.5

4.0

4.9

6.0

8.0

14.6

34.8

67.0

85.0

95.2

97.9

99.1

99.1

100.0

0,7

0.5

0.3

0.3

0.7

1.7

2.9

7.4

9.4

18.4

16.0

10.9

10.7

20.1

0.7

1.2

1.5

1.8

2.5

4.2

*7.1

14.5

23.9

42.3

58.3

69.2

79.9

100.0

0.1

0.1

0.3

0.4

0.7

1.1

2.3

7.4

24.0

12,7

12.7

10.3

8.5

19.5

0.1

0.2

0.5

0.9

1.6

2.7

5.0

12.4

36.4

49.1

61.8

72.1

80.6

100 a

Table 5 Fractional percents (percent of sanple held In the
sieves) and cumulative percent* used in subsequent
calculations
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that for inttanc* 16f of sample 2 it 520 mm or 0.52 ma.
Theaa fir-irea are then converted to a logarithmic sca^e,
the t (± .i) scale of Kruobein (193A).

Th« cony«rmtion •quation is log x 10

On this scale 1 mm - Ot smaller numbera are positiue and
larger art negative.

Tabla B/



Table 6 shows the percentlles needed from the cumulative curue and conversion to *!.

Teblo 6

Sample 1
mm 0

5*
16*
25*
50*
75*
84*
95*

0.
0.
0.
0.
0.
0.
0.

405
310
280
200
135
096

1.
1.
1.
2.
2.
3.

044*4.

31
7
84
33
9
39
52

0.
0.
0.
0.
0.

0.
0.

Sample
mm

695
518
45
352
3
28

15

0
0
0
1
1
1
2

2

0

.53

.•95

.16

.51

.74

.84

.75

Sample 3

0.
0.
0.
0.
0.
0.

0.

mm

610
345
275
19
13
099

40*

0

0.72
1.54
1.87
2.4
2.95
3.35
4.66

Sample 5
mm

Sample 6
mm 0

0.72
1.54
1.87
2.4
2.95

3.35
4.66

1.25
0.48
0.405
0.3
2.18

0.184
0.126

0.32
1.06
1.31
1.74
2.21

2.45
3.00

0.425
0.232
0.173
0.107
0.051
0.035*
0.02*

1.24
2.12
2 .54
3.24
4.31
4.85
5.66

0.355
0.245
0.213
0.122
0.057

0.035*
0.02*

1.5
2.04
2.24
3.05
4.15

4.85
5.66

*Th««« figures ara extrapolated from the curves of illus 12.

B5-6



The equation* for the statistical parameters am the foi lowing: -

siia 016 + 050 + 0B4
3

Standard deviation • d * 0B4 - 016 + 095 - 05
4 6.6

3kewn0as SK,0 0B4 + 016 - 2(050) + 095 + 05 - 2(050)
2(064 - 016) 2(095 - 05)

Kurtosis K 095 -
2.44(075 - 025)

The dwflnitiona of these parameters are!-

I. is nean particle size

s d is a neasure of sorting.

SK . measures the symmetry of distribution

Kp naasures the normality of the distribution by comparing
the sorting in the central part of the curve with the sorting
in the tails*

Symmetrical curves have SK,0 • 0.00 with a theoretical value
of +1,00, If the curve is Gauasian normal the ratio of
sorting between the central part of the curve and the tall is
a constant. Using the equation above, K • 1, therefore, a
curve where K^t • 1*2 is 1,2 times better sorted In the can*
tral part of the curva than in the tails. This would be a
Itptokurtic curva, Below K.0 « 1 ere platvkurtic curves and
round about 1 thav art aesokurtic (Folk 4 Mason 1958), Table
7 shows the result* of oerformino the sau«tions,

Tabis 7/

•7



Table 7

Paramete r

"z
a d
SK X

^ r^

i
2 .47
0.91
0.31
1.25

2

1.44
0.56

-0.07
1.55

3

2.43
1.05
0.09
1.49

4

1.75
0.85

-0.11
1.52

5

3.4
1.35
0.14
1.Q3

6

3.31
1.34
0.27
0.89

Sample 1 i» • medium-to-fina-qrained (Shacklwy 1975, 90)
•oderotely well-sorted sand with positiuo skeuness (fine
skewed). It i» laptokurtic.

Sample 2 i» a mediua yell-sorted sand with reqatiue ikewnest
(coarse skewed). It is atronqly laptokurtic.

Sanpla 3 ia a& aanplo 1, althouqh less fina skeyad and aora
platykurtic.

Simple 4 it a medium nodarataly sorted sand( coarse akayad
and atronqly laptokurtic,

Staple 5 ia a fina poorly aortad potitiwely skewed aeaokurtic
sand.

Sample 6 it as 5 but ia platykurtic.

Discussion

Whan sMpiina tha •onoliths it was nacassary to laawa «atarial
for fur thar analysis by tha Kacaulav Instituta. In ordar to
obtain snouoh «atarial for oarticl» alia analysis using tha
slava »«thod» sa*olas with a varticai intarval of 0 c« wtrt
takan, Tha csntrts of tha aoooliths wara not saaolsd.
Oavalooad layars of aach toil otofila w«ra t-aytortd in tha

proctss and it was assu«ad that sadiaantation
would ba visibla,

Analysis/

• I



Analysis of the parameters requires uo to accept the assu»p-
tlon that unl«odal aediments ahould have a normal curua and
that skeuness and kurtoais away from 0.0 and 1 respectively
are caused by the addition or removal of nmall aaounta of
sediments.(Folk 4 ftaaon 1958, 223). It has alao been found
that btach sediments ara usually negatively skeued and duna
sands positively skewed. Various Mechanises are uaad to
axplain this. (Mason i Folk 1958; FriedMan 1961).

Samples 2 and 4, on tha evidence available, are beach sands.
Firstly, thay can be compared to the lona raiaed beach sanda.
FriedMan (1961) analysed 250 beach sediments, finding then
to ba nagatiualy skewed, and flat on and Folk (1958) had tha
•••ft result for 30 beach sadinants fron the Gulf of Mexico.
Their beach sanplaa were alao compared to duna aands and
aadlan flute aanda fron the ••me area ind these were never
negatively akayed. Other aaolian aaaples fro* the raised
beach at lona analysed by the writer yere also negatively
akayad (Kate in Barber 1981, 286).

Saaplei 1, 3, 5 and 6 fall into two pairs: 1 and 3i and 5
and 6 (illus 12). There are indication* that at the 31 c«
•ark tha avdiHenta era of fluvial origin. The angularity
of the ttonaa doea not suggest prolonged beach abrasion*
The coarwer Material is expressed in illus 12 where 3 and 4
Iwave their respective partners (l and 2) at the coarse
tail-end of the curve and in spite of this apparent coarse
tail thay ara still positively skewed, indicating non-beach
•atarial. So 1 and 3 are not beach Material, and contain
soae apparently river-transported stones, originally close
to their present position,

Samples 5 and 6 are positively skewed, so neither ara beach
•*di»ents. Saeola 5 *ey include a proportion of sediaents
fr^j the beach sands of tsaple 4 but this dots not show In
the his too, rs* and would incresse the positive skewoess of tht

(W
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On illus 14 samplet 5 and 6 appear to be bimodal, but
0.045 mm, it Burnt not be forgotten, is an open category,
ie from 0,045 to (almost) infinity.

Tha fraction in tha ratainar containing this aamplo was found
to contain littia clay (no smear) and thus is all tilt. Both
tha nain coaroar paaks takan aa unimodal sediments ara pos-
itlualy sKewkd and thair mean particla size valuaa of 3.4
and 3.31 (0.95 mm and 0.102 mm respectively) suggest wind
deposition. This would require an approximate wind average
of 3.6 kph or 2.24 uph (Read 4 Wataon 1968, 153). The yind
required for their 0.25 fractions (the first fraction of any
notable percent for both samples (7.4t)) is 10.8 kph or
6.7 mph. This suggests vary light breezes and la well within
tha Units of wind speeds experienced.

Samples 1 and 3 can, from this, be considered to be aeolian
sands. Winds required for the deposition of their first
notable fractions are 28.8 kph (17.9 mph) while the aueraga
wind spaed required would be approximately 3 mph. These
figures would ofcoursa be only ralauant to the direction of
source, a direction unknown. A uary major problem is tha
possibility that other environments that have not bean con-
sidered could possibly have laid down the sands of samples
1, 3, 5 and 6. in tha instances of samples 1 and 5 w« can
sea podzol 'A' layar-development and thara is one transitory
surface batwaan samples 5 and 6, so it can ba inferred that
thay wara above saa level for some time. We also have tha
charcoal daposit sitting at tha top of sample 5 and below
sample 4. Sample 5 is In fact encapsulated between two land
surfaces, high enough aboua saa laval to ba considered as
frealy drained. So a terrestrial origin for tha sands, abova
flooding levals, Is nacassary.

Tha top of box A is 0.16 a> 00 (30,05 ft), This it vtry doss
to tha haioht of th* so callad '25* raised baach' leval,

•to



although this tu now recognized •& a defunct tarn. The
raised beach at this height Is now called 'the main pott-
glacial beach1 (Sissons 1976),

Fro* tha charcoal surface at 37 CM below the top of 8ox A,
(8.78 M 00) approximately 3100 flints of a Mesolithic type
were recovered (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
•ain postglacial raised shoreline (Siasons 1976, 130, Fig 9.6)
and wit."-, tha relative sea-level change-curve froM the Carey
Gordon area, Lower Strathaarn extrapolated to the Inverness
area (Cullingford et el 1980, Figs 4 4 5).

The following sequence of events it thus suggested. Firstly
the lower deposits (samples 6 4 5) are 'dune deposits' above
the intertidal zone. There is sow a evidence for a transitory
surface tentatively described by J C C Romans as hajing acid
brown/brown forest soil profiles. A 'charcoalifarous flint
settlement* is established on one of these surfaces. This
is then inundated with a further slight rise in sea level and
a beach environment is indicated by sample 4, Above this
there Is an influx of slightly coarser Material (beach stream
perhaps) and than a return to aaollan sand deposition. There
is then a renewal of beach conditions with a further very
slight inundation and saaple 1 represents a withdrawal of tha
sea and a further renewal of aeolian sands. It could ofcourat
be argued that this last is merely tht sand building up out
of tht water, but It Is none the less a rtturn to wind-sorted
sand,

Tht high positive tkewness of sample 1 may bt attributable
to city and hu*ut trantlocation down tht profile.
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A preliminary microwear analysis of a small sample of
Kesolithic struck flints from 13-24 Castle Street, Inverness

Rosemary Bradley

A total of 19 pieces was submitted for microscopic examination
of their use-wear traces. Kout of theme fell into the typo-
logical class of backed blades while the rest were unretouched
pieces and one (one of GB8) was a chip of quartz. The remain-
ing 18 artefacts wer'. flint of various types.

Each piece was cleaned with acetone to reaoue finder grease
and in some cases warm 5f HC1 acid uas used to remove extran-
eous mineral deposits. The piece was then examined under a
Leitz Epivert binocular microscope with incident lighting
and magnifications of 5Q-525x. The examination and interpre-
tation of the microwear traces followed closely those of
Keeley ( ) and were based on the traces seen on my own
set of experimentally used tools.

Almost all the fllntpieces showed cortication (white patin-
ation) of the surface to various degrees. Some (eg 03 and
G13) had incipient corticetion with a mottled surface
appearance* others were more completely whitened (E8l) with
• few having a very porous surface and the edge eaten away
(E18/9 and G19,9). In addition G18.8 was slightly burnt,
which had caused surface whitening and crazing* These sur-
face changes* when severe, mean that much of the original
surface has been destroyed end with It often evidence of
use-wear. Replica casts were made using Triafol ecetete
peels In order t produce dark specimens of the surface for
examination to detect whether any evidence of polish had been
preserved, Thi* was done at the intense glare from the
whitened pieces made investigation of the archaeological
pieces impossible. In several casts areas of gloss ware
found but in me/iy instances these could not ba ascribed to
a fora characteristic of use. These were almost certainly
produced while tha places ware in the toll ard are due to
natural/ J

I



natural causes. In such caaeo of surface alteration by
natural factor* faint traces of use on softer aaterials,
ag •€« » would be lost,

I have nawar done any experimental york involving archery of
any typn nor a« I faaillar .with the wicrowear traces found on
pieces used ac araatures on arrows. It is therefore poasible
that tha scattered polish seen on a nu»ber of these tools
could be tlur to use and not natural causes. In addition tha
following observations on three of the artefacts can only be
takan as highly tentative. Tool G13 has concentrated bright
patches of polish which nay be due to friction against wood.
flicroliths have been generally considered as the amatures for
arrows and a number of Methods of Mounting have been recon-
structed. If this tool was hafted in a wooden shaft and for
so«e reason friction occurad with the wood, perhaps fro*
loose binding, such traces could be left*

Tool F4 has a longitudinal spall detached fron the distal
tip area down the right ventral edge which Is like those
impact fractures produced by Bergnan at tha Institute of
Archaeology in his archery experiments with •Icroliths. If
this is so the piece emy have been returned to tha site In
the neat of tha anieval or else tha shaft togathar with the
broken point was brought back for replacement.

Tool 78/9 has strong shiny polish tracks running alaost
parallel to the Itft distal retouched edge about half a
•illiaetr* froo it. These could have bean produced during
impact After being fired fro* a bow* It is unlikely that
they were tha retult of poor retouch technique.

In conclusion tha general surface condition and ay own lack
of experience in tha field of flint arrow points and barbs
has precluded tha formation of any definite statements on
tha possible uses of these artefacts. In the case of three
of theai there emy be soae evidence for their use in archery
but this it only hypothetical* Tha main proble* with this
!• tht very poor »urfect preservation of «any of the tool*.
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Ttig lack of clear diagnostic aicrowear patterns on the
roaalndtr, do spit* the u»e of rvplica casts, which «ake
•xftalnation easier, Means that no f ir« conclusion* can be
drawn on thtir functions.
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