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number of 109 sets of measurements were collected. All readings were taken with the B.P.
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12th February 1992. The remaining sets of measurements were collected during the period
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Gamma-ray data-set for the Shales-with-'Beef' that outcrop between Seven Rock Point, Lyme
Regis and Stonebarrow, Charmouth (SY 328910 - SY 364390). A total number of 109 sets
of measurements were collected. All readings were taken with the B.P. GR-256. The
sciponianum Subzone was measured during the period 20th March - March 23rd 1993. The
remaining sets of measurements were collected during the period April 24th - April 27th 1993
(41.70 m to 61.20 m) and 19th May - 24th May 1993 (61.50 m to 70.80 m).

Gamma-ray data-set for the Black Ven Marls that outcrop beneath Stonebarrow, Charmouth
(SY 368930 - SY 380927). The 114 sets of measurements were collected from cliff section.
All readings were taken with the B.P. GR-256 spectrometer. The stratigraphy represented
between 71.20 m and 82.30 m was logged during the period 15th October - 20 th October
1993. The remainder of the formation was gamma-ray logged during the period 6th February -
16th February 1993.

Gamma-ray data-set for the Belemnite Marls that outcrop between Stonebarrow and Seatown,
Dorset (SY 380927 - SY 415918). Beds 103-110 were measured from the cliff exposure east
of Westhay Water (SY 386925 - SY 391924). Measurements for beds 116-121 were obtained
from the exposure between Golden Cap and Seatown (SY 410918 - SY 416917). A total
number of 89 sets of measurements were collected in all. All readings were taken with

the B.P. GR-256 during the period 20th October - 27th October 1993.

Gamma-ray data-set for the luridum Subzone of the ibex Zone that is exposed in Blockley Pit,
Gloucestershire (SP 182369). The gamma-ray logs were measured from a series of fresh
sections in the pit. The measurements taken between O m and 4.2 m were obtained from a
section exposed at the north end of the pit, measurements taken between 4.2 m and 9.3 m
were obtained from a section exposed at the south east end of the pit and the remainder of
measurements were obtained from a section at the south-south west end of the pit. The 36
sets of measurements were collected with the Edinburgh University GR-256 on the 10th
October 1995.

Artificial radioactive contamination as a possible, additional source of error
(with Figure 6.01).
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Figure 1.05 Stratigraphic scheme for the Rhaetian - Pliensbachian interval as represented by the sediments of the

Dorset coast, based upon Cope ef al. (1980). The boundary between the Blue Lias and Shales-with-'Beef* is taken from
Hallam (1960). The extent of the disconformity/hiatus associated with the Coinstone and Hummocky are indicated.
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BIOSTRATIGRAPHY LITHOSTRATIGRAPHY

Zone Subzone Dorset Coast Somerset Coast Glamorgan
Coast
Doniford
Arnioceras Coroniceras Shales
semicostatum lyra
Arietites
bucklandi Quantocks
Beds
§ Arietites . Coroniceras
= bucklandi rotiforme
?, Porthkerry
. . Formation
Vermiceras Kilve Shales
conybeari
Schlotheimia Blue L}as
Formation
.. complanata Blue Lias
Schlotheimia sensu stricto
angulata
Schlotheimia
extranodosa
Alsatites
laqueus . Lavernock
Alsatites St é}]l;ldne § Shales
é liasicus ©s
< Waehneroceras
E portlocki
Caloceras
Johnstoni
Psiloceras
planorbis St Mary's
Psiloceras Aldergrove ;anliﬁia):x
planorbis Beds °
4
E Pre-planorbis _———
E Beds Bull Cliff
Member

FIGURE 3.01 A comparison of the lithostratigraphic and biostratigraphic divisions of the Rhaetian - Lower Sinemurian
succession in southern Britain. Based upon Trueman (1920), Lang (1924), Dean et al. (1961), Palmer (1972) and Ivimey-Cook
& Donovan (1983). The informal term "Blue Lias" typically refers to high frequency limestone-marl alternations that
characterise the exposure at Lyme Regis, Dorset (SY 328910). In this present study the term "Blue Lias" is used for all Lower
Lias sedimentary rocks in southern Britain of pre-planorbis to semicostatum Zoue (lyra Subzone) age.
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S r m< i hic common High iron polymorphus and limestone limestones
, m Strauigr Nﬁ. within the content Subzones not p QNV. morp hus )
S condensation e Subzones not
8 calcareous individually AT polymorphus
Pol hi mudstones 0.7 m thick. differentiated. &:mm&S&.S:w jamesoni & brevispina
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FIGURE 4.22 Correlation panel for the Lower Pliensbachian in southern Britain. Data from Green & Melville 1956, Worssam 1963, Poole 1977, Whittaker & Green 1983

and Donovan & Kellaway 1984. Disconformities are shown. Thickness of ammonite subzones are given where possible.
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FIGURE 5.01 The complex system of interactions and feedbacks which influence the
stratigraphic record. Sea-level is influenced by climate and global or regional tectonics.
Deposition is influenced by accommodation space (the space available beneath base level which
may be sea-level itself or storm wave-base). There is a negative feedback loop between
accommodation and deposition but a positive feedback loop involving sediment compaction as
a result of loading. Loading also acts to increase subsidence and hence accommodation.

(Based on Smith 1994.)
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‘IGURE 5.13 Sequence stratigraphic correlation panel for the Lower Pliensbachian in southern Britain. Data from Green & Melville 1956, Worssam 1963, Poole 1977, Whittaker & Green 1983 and

onovan & Kellaway 1984. Disconformities are shown. Thickness of ammonite subzones are given where possible. Inferred maximum-flooding surfaces and genetic stratigraphic sequences are shown.
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Calibration Pad Sample Time  Total counts K counts U counts Th counts

K3-88 120 seconds 16180 1200 66
K3-88 120 seconds 16520 1404 84
K3-88 120 seconds 16530 1537 44
K3-88 120 seconds 16180 1200 66
K3-88 60 seconds 8050 417 40
K3-88 60 seconds 8370 878 44
U8-89 120 seconds 30050 1816 183
U8-89 120 seconds 28820 2032 211
U8-89 120 seconds 30400 1735 167
U8-89 120 seconds 31070 1649 208
U8-89 60 seconds 15500 795 84
U8-89 60 seconds 15760 814 118
T3-88 120 seconds 38680 1151 2103 1473
T3-88 120 seconds 33690 1435 1439 1499
T3-88 120 seconds 36380 1304 1818 1274
T3-88 120 seconds 33740 1473 1462 1458
T3-88 60 seconds 16390 854 661 823
T3-88 60 seconds 15480 819 635 816
B3-88 120 seconds 7320 270 575 67
B3-88 120 seconds 7360 333 664 99
B3-88 120 seconds 7760 334 767 74
B3-88 120 seconds 7570 316 768 80
B3-88 60 seconds 3850 174 406 52
B3-88 60 seconds 3820 179 419 54
Summed Results

K3-88 600 seconds 82160 3882 6490 369
U8-89 600 seconds 151600 8841 6604 971
T3-88 600 seconds 174360 7040 8118 7343
B3-88 600 seconds 37680 1606 3599 426

Table 1,15 Temperature drift during calibration of the GR-410 gamma-ray
spectrometer. The number of U counts on U8-89 pad are only approximately double
those detected on the background radiation pad B3-88. Similarly the number of K
counts on U8-89 pad are actually greater than the number of U counts detected on the
same pad. This indicates drift of the gamma-ray spectra with the K-energy window
recording a significant proportion of counts from a pure U source. On the K3-88
pad the number of U counts are actually greater than the number of K counts
indicating drift of the K gamma-ray spectra into the U energy window. In this case
the U window is recording a significant proportion of gamma-ray counts from a
pure K source. (See Chapter 2, Section 2.03).

The calibration data were collected on the 9th January 1995.
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Specifications Of Transportable Calibration Pads

Dimensions 1mx1mx03m

Weight B-Pad
K-Pad
U-Pad
T-Pad

Density B-Pad
K-Pad
U-Pad
T-Pad

Composition

B-Pad
K-Pad

U-Pad

T-Pad

(B3-88) 680 Kg
(K3-88) 670 Kg
(U8-89) 670 Kg
(T3-88) 680 Kg

Standard concrete with 3/8 inch limestone aggregate
Feldspar crushed to 3/4 inch with cement in the ratio
4 feldspar to 1 cement

Concrete with 3/8 inch limestone aggregate +
phosphate slag crushed to 1/4 inch

Concrete with 3/8 inch limestone aggregate + thorium
ore crushed

Perecentage of infinite source

K-Pad
U-Pad
T-Pad

86.5 % for 1.46 MeV potassium gamma-rays
85.8 % for 1.76 MeV uranium gamma-rays
84.2 % for 2.62 MeV thorium gamma-rays

Concentration of Transportable Pads

B-Pad
K-Pad
U-Pad
T-Pad

(errors are at the one sigma level)

K (%) U (ppm) Th (ppm)

143 +/- 0.01 0.94 +/- 0.02 2.32 +/- 0.06
7.57 +/- 0.05 1.22 +/- 0.09 1.40 +/- 0.12
1.07 +/- 0.01 46.93 +/- 032 2.75 +/- 0.07
1.43 +/- 0.02 1.74 +/- 0.16 121.6 +/- 1.66

Table 1.17 Specifications of the calibration pads used at the British Geological
Survey, Keyworth to determine stripping ratios and sensitivity constants for
portable gamma-ray spectrometers.




Program PADWIN

The calibration program called PADWIN was originally written by Leif Lovborg and his associates at
the Riso National Laboratory in Denmark. The program has been modified by the British Geological
Survey to allow for the non-infinite size of the transportable pads. Calibration constants and associated
errors are calculated. These errors take into consideration Poisson counting errors as well as
uncertainties in the concentration of the pads.

The program is in executable form for an IBM-PC or AT compatible computer and will run with or
without a math coprocessor. The program assumes that the gamma-ray spectrometer has a typical 7.6
cm x 7.6 cm sodium iodide scintillation crystal within the detector assembly.

The following data are input into the program for any new calibration being processed :
1) number of pads
2) counting time in minutes on the Blank Pad
3) accumulated counts in the K-window on the Blank Pad
4) accumulated counts in the U-window on the Blank Pad
5) accumulated counts in the Th-window on the Blank Pad

The sequence is repeated for counting time and window counts for the potassium, uranium and thorium
pads. The count time needs to be the same for each pad but can be a summation of separate count
times. The program automatically determines, from the known radioelemental concentrations of the
four pads, the errors in concentration and the geometric correction factors.

PADWIN first calculates the potassium, uranium and thorium window sensitivities for small pad-size
sources from the total count and pad-concentration data. The geometric correction factors are then
applied to these small source sensitivities to give infinite source sensitivities.

Table 1.18 Details of the BGS gamma spectrometer software program known as
PADWIN (v1.1). The program is used determine stripping ratios and sensitivity
constants for portable gamma-ray spectrometers from raw data obtained on

transportable calibration pads.




(A) Calibration of GR-256 S/No. 1560 owned by B.P.

11th January 1991 Test 1 Test 2 Channels
Total counts 2829 2822 70 - 255
K counts 410 443 110- 124
U counts 158 164 131 - 149
Th counts 63 66 194 - 216
25th March 1992 Test 1 Test 2 Channels
Total counts 2947 2927 70 - 255
K counts 461 469 111- 125
U counts 249 255 133 - 151
Th counts 87 77 197 - 219
13th May 1992 Test 1 Test 2 Channels
Total counts2826 2927 2846 70 - 255
K counts 426 407 110 - 124
U counts 269 183 113 - 149
Th counts 99 51 194 - 216
19th October 1992 Test 1 Test 2 Channels
Total counts 2744 2709 70 - 255
K counts 431 423 110 - 124
U counts 143 157 113 - 149
Th counts 84 86 194 - 216

(B) Calibration of GR-256 S/No. 1521 owned by Leeds University

16th August 1995 Test 1 Test 2 Channels
Total counts 2951 3083 70 - 255
K counts 447 453 110 - 124
U counts 172 205 113 - 149
Th counts 45 51 194 - 216
31st August 1995 Test 1 Test 2 Channels
Total counts 2885 2991 70 - 255
K counts 428 424 116 - 130
U counts 169 169 140 - 189
Th counts 71 74 210 - 232

Table 1,19 Calibration data for the GR-256 gamma-ray
spectrometer owned by Leeds University using identical

count rates and constants to those previously used by the B.P.
machine. The Leeds University machine was subject to spectral
drift which often brought the machine out of tolerance

(as shown by the channels on the 31st August 1995). No
measurements could be taken with the machine when this
occurred and the spectrometer had to be sent away in order

for the problem to be rectified.

Data supplied by David Skinner & Partners Ltd.




CALIBRATION OF TRANSPORTABLE PADS
(Data Processed and Obtained from PADWIN Program)

WINDOW COUNTS
Time (minutes) K counts U counts Th counts
B Pad 10.0 4808 691 551
K Pad 10.0 15622 942 517
U Pad 10.0 6213 8603 701
T Pad 10.0 6903 5916 8888

A-MATRIX FROM NONLINEAR REGRESSION

176.0 (2.7570) 13.33  (0.3257) 3.377 (0.11470)
3.943  (0.7142) 17.19  (0.3000) 4.265 (0.04265)
0.4812 (0.5545) 0.2646 (0.3023) 6.988 (0.12690)

INVERSE A-MATRIX

0.005782  (2.7570) -0.004480  (0.0001142) -0.00005969  (-0.0001019)
-0.001239  (-0.0002646) 0.05967 (0.0008612) -0.3582 (0.0008875)
-0.0003512 (0.0004591) -0.001951  (0.002569) -0.1445 (0.003043)

WINDOW SENSITIVITIES FOR SMALL SOURCES

217.00 (2.757) counts per minute per % K
19.74 (0.3007) counts per minute per ppm U
8.32 (0.1269) counts per minute per ppm Th

K Sensitivity
U Sensitivity
Th Sensitivity

WINDOW SENSITIVITIES FOR INFINITE SOURCES

265.20 (3.213) counts per minute per % K
22.60 (0.3518) counts per minute per ppm U
9.21 (0.1510) counts per minute per ppm Th

K Sensitivity
U Sensitivity
Th Sensitivity

Table 1.20 Calculated window sensitivities and stripping ratios for the
Edinburgh University GR-256 gamma-ray spectrometer using the PADWIN
(BGS gamma spectrometer software v1.1) program and CAL-256 program.
Individual counts times have been summed into a single measurement taken
over a 10 minute interval. This is the input into the program. The data
were collected on the 10th October 1995. (1 of 2.)




STRIPPING RATIOS

Thinto U (alpha)
Thinto K (beta)
Uinto K (gamma)

0.6104 (0.0125)
0.4833 (0.0160)
0.7751 (0.0188)

o

Uinto Th (A) = 0.0154 (0.0174)
K into Th (B) = 0.0027 (0.0031)
KintoU (C) = 100224 (0.0041)

(numbers in parentheses are estimated standard deviations).

Table 1.20 (2 of 2). The forward stripping ratios (alpha, beta, gamma)
should be less than 1 whilst the backward stripping ratios (A, B, C) should
be near to 0.




Time seconds Total counts  § 68 CPSfur 4.14 CPS/fur  4.73 CPS/ur Range in ur

Iron Ledge 300 36420 21.37 29.322 5.67 3.66
Iron Ledge 300 37650 22.10 30.31 26.53 3.78
Iron Ledge 300 38030 22.32 30.62 26.80 3.82
Iron Ledge 300 38360 22.51 30.89 27.24 3.88
Iron Ledge 300 38410 22.54 30.93 27.07 3.86
Iron Ledge 300 37830 22.23 30.50 26.69 3.80
Iron Ledge 300 38410 22.54 30.93 27.07 3.86
Iron Ledge 300 37840 22.21 30.47 26.67 3.80
Iron Ledge 300 37510 22.01 30.20 26.43 3.77
Iron Ledge 300 38340 22.50 30.87 27.02 3.85
Iron Ledge 300 39320 23.08 31.66 27.71 3.95
Iron Ledge 300 39540 23.20 31.84 27.86 3.97
Iron Ledge 300 40100 23.53 32.29 28.26 4.03
Iron Ledge 300 40380 23.70 32.51 28.46 4.06
Iron Ledge 300 40670 23.87 32.75 28.66 4.08
Iron Ledge 300 40810 23.95 32.86 28.76 4.10
Iron Ledge 300 41090 24.11 33.08 28.96 4,13
Tron Ledge 300 39910 23.42 32.13 28.13 4.01
Iron Ledge 300 39290 23.06 31.63 27.69 3.95
Lower CementBed 480 35940 21.09 18.09 15.83 2.26
Lower CementBed 480 37560 22.04 18.90 16.54 236
Lower CementBed 480 38020 22.31 19.13 16.75 239
Lower CementBed 480 37990 22.29 19.12 16.73 2.38
Lower CementBed 480 37650 22.10 18.95 16.58 2.36
Lower CementBed 480 37390 21.94 18.82 16.47 2.35
Lower CementBed 480 36540 21.44 18.39 16.09 2.29
Lower Cement Bed 480 37170 21.81 18.70 16.37 2.33
Lower CementBed 480 37250 21.86 18.74 16.41 234
Lower CementBed 480 37780 22.17 19.01 16.64 237
Lower CementBed 480 37810 22.19 19.03 16.65 237
Lower Cement Bed 480 39540 23.20 19.90 1742 2.48
Lower CementBed 480 44480 26.10 22.38 19.59 2.79
Lower CementBed 480 44240 25.96 22.26 19.49 2.78
Lower CementBed 480 43330 25.43 21.80 19.08 272
Lower CementBed 480 44320 26.01 22.30 19.52 2.78
Lower CementBed 480 44250 25.97 22.27 19.49 2.78
Lower CementBed 480 47410 27.82 23.86 20.88 2.98
Lower CementBed 480 46830 27.48 23.57 20.63 2.94
Lower CementBed 480 48310 28.35 2431 21.28 3.03
Belemnite Bed 240 43990 25.82 44.27 38.75 5.52
Belemnite Bed 240 43170 2533 43 45 38.03 5.42
Belemnite Bed 240 43670 25.63 43.95 38.47 5.48
Belemnite Bed 240 43650 2.56 439 3.85 0.55
Belemnite Bed 240 44270 25.98 44.56 39.00 5.56
Belemnite Bed 240 44320 26.01 44.61 39.04 5.56
Belemnite Bed 240 44210 25.94 44.49 38.94 5.55
Belemnite Bed 240 44450 26.09 44.74 39.16 5.58
Belemnite Bed 240 45420 26.65 45.71 40.01 5.70
Belemnite Bed 240 45670 26.80 45.96 40.23 5.73
Belemnite Bed 240 45990 26.99 46.29 40.51 5.77
Belemnite Bed 240 46000 27.00 46.30 40.52 5.77
Belemnite Bed 240 46400 27.23 46.70 40.87 5.83
Belemnite Bed 240 46510 27.29 46.81 40.97 5.84
Belemnite Bed 240 46640 27.37 46.94 41.09 5.86
Belemnite Bed 240 46350 27.20 46.65 40.83 5.82
Belemnite Bed 240 47070 27.62 4737 41.46 591
Belemnite Bed 240 47280 27.75 47.58 41.65 594
Belemnite Bed 240 47300 27.76 47.60 41.67 594

Table 1.21 Calibration of total gamma-ray flux to ur using each of the total gamma
ray sensitivity constants determined from the BGS transportable calibration pads.
Range in total gamma-ray flux (ur units) between each of the constants is given.




The Mann-Whitney Statistical Test
(Procedure for Calculation)

Step 1

Rank the data (taking both data-sets together) giving rank 1 to the lowest score and so on. If there are
tied observations the mean rank is given to each of the tied observations.

Step_ 2

Find the sum of the ranks for the smaller sample or if both samples are the same size find the sum of
the ranks of sample A. Call this value T.

Step 3

Find U where :
U =N,N; + (N, (N,+1)/2)-T

where N, is the number of scores in the smaller sample or if both samples are the same size the
sample for which ranks were totalled to find T.

Step 4

Find the standard deviation of U where :

1

SDy [N,N, (N, + Ny +1) /12]*°

Step 5
Find the Z-score :
Z = [(U- (NANB/Z)/SDU]
For a two-tailed non-directional test, the alternative hypothesis (i.e. there is a difference) is significant
at the 95 % level if the observed Z if it exceeds 1.96. For a one-tailed directional test 95 %
significance is attained if Z exceeds 1.64
eference

Mann, H.B. & Whitney, D.R. 1947 On a test of whether one or two random variables is
stochastically larger than the other, Annals of Mathematical Statistics , 18, 52-54.

TABLE 1.22 Mathematical Execution of the Mann-Whitney Statistical Test.
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To L K% U ppm Th ppm

(A) Muyltiple readings at the same location

0.00 -8.50 +13.28 -0.76
0.00 -8.50 +5.47 992
-1.59 +4.58 -4.30 -6.87
+0.79 +4.58 2.34 +11.45
0.00 +4.58 +1.56 +992
0.00 -1.96 -6.25 +0.76
+0.79 -1.96 +5.47 -5.34
-0.79 +4.58 -0.39 -9.92
+1.59 +4.58 -2.34 -6.87
-1.59 -1.96 -2.34 +2.29
-0.79 -1.96 +3.52 229
0.00 -8.50 +1.56 -0.76
+0.79 +4.58 -8.20 +20.61
-1.59 -1.96 -4.30 -0.76
-0.79 -1.96 +3.52 -19.08
+0.79 +4.58 -8.20 +3.82
+2.38 -1.96 -0.39 +8.40
+0.79 -1.96 +1.56 +2.29
+0.79 +4.58 2.34 +5.34
-1.59 -1.96 +5.47 3.82

B) R in ken ifferent | ion

-0.56 0.00 +2.51 -16.30
+0.24 0.00 +16.05 -4.55
+1.03 0.00 +0.58 -4.55
+0.24 0.00 +4.45 -4.55

-3.74 -6.67 +6.38 -8.96
+1.03 0.00 +2.51 -0.15
+3.42 +6.67 -5.22 +10.13
+2.63 +6.67 -11.03 +16.01

-5.33 -6.67 -3.29 +7.20

-0.56 0.00 -5.22 -10.43
+0.24 0.00 +0.58 +8.66

-0.56 0.00 -1.35 -0.15
+2.63 +6.67 +4.45 +8.66

-2.94 -6.67 -7.16 -14.83

-294 -6.67 -7.16 +4.26

-1.35 -6.67 +2.51 -1043
+0.24 +6.67 -12.96 -6.02

-0.56 0.00 +2.51 +8.66
+4.22 0.00 +16.05 -1.62
+1.83 +6.67 -7.16 +17.47

Table 1,27 The percentage error calculated for total
gamma-ray flux and radio-elemental concentration for
measurements collected at the same location and
different locations on the Belemnite Bed. The
Belemnite Bed outcrops west of Seatown, Dorset

(SY 318908). The percentage error is calculated from
the data given in Tables 1.12 and 1.25.




Total (ur K% U ppm Th ppm

(A) Multiple readings at the same location

-2.71 2.2 -0.63 +4.43
+1.81 22 +3.59 -5.06
+0.68 2.2 +5.71 +4.43
-0.45 +8.7 -2.75 +7.59
+1.81 22 -28.12 +10.76
-045 -13.0 +5.71 -1.90
+1.81 +8.7 -2.75 +17.09
+0.68 22 +3.59 +4.43
-045 -22 +3.59 +10.76
+0.68 -2.2 -2.75 +4.43
-1.58 -22 +1.48 -5.06
+0.68 22 -4.86 +4.43
-1.58 2.2 -0.63 -1.90
-1.58 22 +3.59 -8.23
+0.68 +8.7 +5.71 -27.22
+0.68 -2.2 +5.71 -14.56
+1.81 +8.7 +3.59 -14.56
-0.45 -2.2 +3.59 +17.09
-0.45 -13.0 +7.82 -14.56
-1.58 +8.7 -11.21 +4.43
(B) Readings taken at different locations
-7.39 217 -9.64 -3.78
-6.28 -13.04 -1.61 -0.34
-7.39 -13.04 -3.61 +6.53
-5.18 -13.04 -3.61 +6.53
-16.21 -13.04 -17.67 -27.84
-9.59 -2.17 -17.67 -31.27
-9.59 -2.17 -5.62 -27.84
-0.77 217 +4.42 -10.65
-4.08 -13.04 +4.42 -7.22
-1.87 -13.04 -5.62 +3.09
-10.69 -13.04 -9.64 -3.78
-8.49 +2.17 -7.63 -0.34
-9.59 -13.04 -3.61 -14.09
-9.59 -2.17 -15.66 -3.78
+33.41 -13.04 +72.69 -0.34
+11.36 +19.57 +8.43 +13.40
+4.74 +8.70 +4.42 +6.53
+24.59 +41.30 +0.40 +47.71
+10.25 +19.57 -1.61 +23.71
+22.38 +41.30 +8.43 +23.71
Table 1.28 The percentage error calculated for total

gamma-ray flux and radio-elemental concentration for
measurements collected at the same location and
different locations on the Iron Ledge. The Iron Ledge
limestone outcrops at Seven Rock Point, Lyme Regis,
Dorset (SY 335916). The percentage error is
calculated from the data given in Tables 1.11 and 1.26.
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Total Number of Counts Elemental Concentration

K U Th K% U ppm Th ppm
1562 469 125 1.2 4.3 3.4
1801 523 238 1.3 4.2 6.5
1502 601 199 1.0 5.3 5.4
1851 519 207 14 4.3 5.6
1605 519 147 1.2 4.7 4.0
1481 507 181 1.0 4.4 4.9
1510 448 267 1.0 3.2 7.3
1616 605 271 1.1 4.9 7.4
1455 561 208 1.0 4.8 5.7
1692 516 173 1.2 4.5 4.7
1540 573 239 1.0 4.7 6.5
1479 532 210 1.0 4.5 5.7
1540 601 146 1.1 5.7 4.0
1820 589 224 1.3 5.0 6.1
1833 433 227 1.4 33 6.2
1677 429 146 1.3 3.8 4.0
1770 451 217 1.3 3.5 5.9
1692 634 191 1.2 5.7 5.2
1793 469 261 1.3 3.4 7.1
1573 436 203 1.1 3.5 5.5

Table 1.30 Randomised total gamma-ray and radio-elemental
data generated for the Belemnite Bed within the EXCEL
software for the Macintosh. The range in total counts for
K, U and Th were specified to be double those actually
shown within the observed data-set. The radio-elemental
concentrations were calculated using the equations given in
Section 2.12 and the stripping factors and window
sensitivities given in Secton 2.16.




Total Number of Counts Elemental Concentration
u

K Th K% U ppm Th ppm
1537 501 157 1.1 4.5 4.3
1575 542 183 1.1 4.8 5.0
1484 546 141 1.0 5.1 3.8
1539 466 101 1.2 4.5 2.7
1553 679 198 1.0 6.2 5.4
1595 675 136 1.1 6.5 3.7
1469 528 151 1.1 5.3 2.0
1408 577 94 1.0 5.7 2.6
1334 659 188 0.8 6.0 5.1
1445 656 132 1.0 6.4 3.6
1442 512 85 1.1 5.1 2.3
1396 602 148 0.9 5.7 4.0
1344 574 154 0.9 53 4.2
1627 486 164 1.2 4.3 4.5
1332 673 172 0.8 6.3 4.7
1470 661 115 1.0 6.5 3.1
1384 642 70 1.0 6.6 1.9
1382 522 113 1.0 5.0 3.1
1319 481 180 0.9 4.1 4.9
1369 610 210 0.9 53 5.7

Table 1,31 Randomised total gamma-ray and radio-elemental
data generated for the Iron Ledge within the EXCEL

software for the Macintosh. The ranges in total counts for
K, U and Th were specified to be double those actually
shown within the observed data-set. The radio-elemental
concentrations were calculated using the equations given in
Section 2.12 and the stripping factors and window
sensitivities given in Secton 2.16.
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Total (ur) K % U ppm Th ppm

- 46.94 - 40.00 - 60.49 -27.58
- 50.00 - 46.67 - 53.91 - 18.53
- 50.00 - 46.67 -40.74 -27.58
- 39.80 - 40.00 -57.20 - 18.53
- 47.96 - 46.67 - 63.79 -41.16
- 50.00 - 46.67 - 5391 -41.16
- 48.98 - 46.67 - 60.49 - 36.63
-42.86 - 40.00 -44.03 -32.11
- 43.88 - 46.67 - 34.16 - 14.00
- 50.00 - 46.67 -57.20 -45.68
- 4898 - 46.67 - 5391 -32.11
- 48.98 - 46.67 - 60.49 -45.68
- 47.36 -45.00 - 53.36 -31.73
Table 1.33 The percentage error calculated for total

gamma-ray flux and radio-elemental concentration due to the
orientation of the detector (e.g. parallel or perpendicular to
bedding) during gamma-ray data collection. The errors
given in this table are for measurements taken with the
detector placed perpendicular to bedding in the vertical
plane relative to measurements taken with the detector
placed parallel to bedding in the horizontal plane.
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ARTIFICIAL RADIOACTIVE CONTAMINATION AS A POSSIBLE,
ADDITIONAL SOURCE OF ERROR

The uppermost part of the bucklandi Subzone and the lowermost part of the lyra
Subzone, between 110.4 m and 127.0 m, exposed at Hinkley Point, Somerset (ST 210465)
was not measured. It is represented by foreshore which was entirely covered by Fucus (order

Phaeophycophyta) during August and September 1995. This made gamma-ray measurements
impractical.

Additionally, the GR-410 data-set, previously collected from this locality during August 1994,
suggests artificial radioactive contamination of the foreshore released from the outflow pipe
from the nucleur power station. Sets of gamma-ray measurement were collected from the
foreshore just west of the outflow pipe (Figure 6.01, overleaf). The minimum distance from
the outflow pipe was 80 cm. The gamma-ray signature (Figure 6.01) shows an increase in U
and Th concentration within the raw data-set with the concentration of the radionuclides being
similar (e.g. mean Th ppm = 20.01 and mean U ppm = 20.70 ppm). This gamma-ray
signature is unusual and records the highest Th concentration in the raw GR-410 data-set for
the Somerset coast (This data-set can be obtained from the author on request). The lower
boundary of the signature collected from Hinkley Point foreshore occurs 60 cm below the
dramatic increase in U and Th concentration with the lowermost two readings taken from the
base of the cliff rather than from foreshore. The upper boundary coincides with highest stratigraphic
sample collected from the foreshore at Hinkley Point. It is likely that the calculated increase in
U and Th concentration is due to radioactive contamination from an artificial radionuclide
released in the outflow pipe from the nucleur power station onto the foreshore and emits
gamma-radiation that can be recorded in the U and Th energy windows in the GR-410 spectrometer
(1.76 MeV to 2.62 MeV). Thus, even with robust GR-256 data, it is possible that any
gamma-ray log collected from Hinkley Point cannot be reliably interpreted in terms of depositional
stratigraphic trends.
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