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Introduction.

During the initial stage of the current Fen project in 1979,
data from the earlier FSJ study were subjected to statistical
analyses on an experimental basis. Since then, data analysis
by computer has been an all but neglected project activity.

The Fen exploration project is now well underway, and the
amount of relevant geochemical data is steadily increasing.
Already, computerized data processing can offer distinctive
advantages over time-consuming manual methods, and with the onset
of diamond drilling and routine assaying of drillcore, there
will clearly be a need for efficient computer procedures to
store and process large amounts of data.

It is against this background that work on geochemical data
analysis has now been resumed. So far this year, the ÅSV-
geologist has spent 4-5 weeks on the project, mostly programme
development and data processing work carried out at the ASV
head office in Oslo, where a NORD loo computer with alpha-
numeric display terminals and graph plotting facilities is
readily available.

Chemical analyses.

The analytical laboratories at SI and IFE were contracted in
mid-198o and started to work initially on selected sample
material from the earlier FSJ study on the Fen area. By the end
of 1980, more than 270 new rock specimens had been submitted
for routine analysis at SI, and 25 of the samples from the
Gruveåsen grid-sampling programme had also been selected for
more complete REE-analysis at IFE.

The SI procedure comprises a Stage I with XRF-determination of
Nb, y, Th, La, Ce, Nd, P and S onpulverized rock material, and
an optional Stage II where the sample is dissolved in hot acid
and analysed by plasmaspectrometry (ICP) for the 12 elements
Si, Al, Fe, Mg, Ca, Ti, Mn, Sr, Ba, Na, K and V. For 1981, SI
will charge NOK 17o.-/sample and NOK 225.-/sample for Stage I
and Stage II analyses respectively.

The IFE procedure involves fusion of the samples and a combina-
tion of XRF and neutron activation methods to determine Y, La, Ce,
Nd, Sm, Eu and Gd. For this high-precision procedure, IFE
charged NOK 375.-/sample in 1980.

-2-
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While these analytical procedures do provide much information ol
value to the project, a need for additional data has already
been felt. In søvites with pyrochlor mineralization, U and Ta
might supplement Nb as valuable constituents, and in REE-ores,
Pr could similarly enhance the value of the ore. SI has recently
completed a campaign in which Fen samples submitted to them
with Nb-concentrations in excess of 0.1 % have been analysed
by XRF for U and Ta. The possibility of including Pr-determi-
nationsospart of the IFE-procedure is being discussed.

Data and file oruanization.

Great flexibility is required in order to make full use of both
old and new data for the purpose of the current Fen project.
At present this achieved by having the different data-sets
stored on individual disk-files, and writing small editing
programmes to combine and otherwise re-arrange data as required
for any particular application.

The pre-198o Fen-data have been summarized in John Landreth's Fon-
report from February 1979. The new data are presented in Tables
I - V accompanying this report.

Table 1 shows old and new RFF-data for 125 FSJ-samples re-
analysed by IFF in 1980.

Table 11 presents the SI stage I-results for the 7o samples from
the GruveSsen grid-samapling programme. The samples are defined
by location coordinates, and the values recently supplied by SI
for U and Ta percentages have been appended to each sample
record. Table III is a listing of 1FF's RFF determinatiens of
25 of the Gruve7Isen grid-samples.

Table 1V shows, in the same format as Table II, the SI-analyses
for altogether 8o surface rock samples from the Vipeto-Kuller.oH
area. The first page of thu table ]ists specimens collected in
conjunction with general aeological mapping, whereas the 30
samples Jisted on the second page were taken in a systematic
sampling of søvite outcrops for prospecting purposes.

In table IV the geologist's field ideftification of rock tyly LaY
also born coded as a sinol e characfrr ir column 2o of cach sapte
record.

Table V presents 123 Fen rock samples subrritted for analysts by
S. Olmore and K. Mørk. Completing both stages of their analyttoa]
procedure SI have determined major as well as minor elements.
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This data-set carries much information, and sample location
coordinates as wel] as rock type should be added to make fin
file even more comprehensive.

While the present, unstructured data filing system appeal's
to work well at present, some form of standardization will be
required when surface- and drillhole-data are to be merged
in order to contribute to 3-0 orebody models. The experience
gained through the current experimental work will be of
value when the finQk data filing system is to be designed.

ProgrammesL implementation and applicafions.

In 198o ÅSV got its own in-house computer, and when work on ihe
Fen-data was resumed in early 1981, it was decided to use this
installation for the initial programme- and sysfem-development
work.As expected, adaption to the new system was not withoul
problems, which account for the rather moderate achievements
as per today. However, these prob]ems have by now been resolved,
and the ÅSV Nord-system is judged to be a convenient and

ful]y adequate tool for the work that is to be done.

Programmes are now available to perform single variable- and
mu]tivariable statistical enalyses including principal component
analysis and factor analysis. A programme for cluster analysis
is in the process of being implemented.

Programmes to plot maps and graphs have been developed, and
with the familiarity now acquired with the Nord graph-plotting
package, new programmes canreadily be written to cater for
particular requirements.

The text-editing facility of the Nord system (TED) permits data-
files to be handled easily and efficiently, under full user
control.

It is not within the scope of the present report to describe
particular programme applications and discuss the results. A
few examples are presented in the following, only to indicule
how data processing might help the geologists in their challenging
fask of exploring the Fen complex.

-4-
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Figures 1 and 2 show scatter diagrammes of IFE-results versus
SI-results for determinations of % Y and % Ce on the same set
of Fen samples. It appears that whereas the Ce-values (Fig. 1) show
a certain spread roughly along the Y = X line, theWY-valuos (Fig.
2) are more strongly correlated but exhibit a clear deviation
from the expected Y = X relationship. The laboratories have been
alerted and are now searching for a systematic error in one of
the procedures for Y.

Fig. 3 shows a geochemical mala of the Gruveåsen area in the scale
of 1:5000. The Ce ppm-values are posted and sample locations
with Ce-contens exceeding a pre-specified level of 2000 ppm are
marked with a special symbol to facilitate map analysis.

In Fig. 4, IFE's REE analyses have been used to construct chon-
drite-normalized spectral diagrams that might help the geologist
to differentiate between different types of REE-mineralization.

Recommendation for further work.

With compuler terminal facilities now available also at the
Stabekk-office of A/S Sydvaranger, the project policy should be
to transfer all data and operational programmes to this installa-
tion so that they are readily avai2able to the geologists who
work full time on the Fen project. In order to implement this
policy, a Stabekk-based person shou]d be appointed to work part-
time with the ASV-geologist so as to effectuate a gradual transfer
of this activity to the Stabekk office.

Oslo, 5.mal 1981.
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VARIA8LE 2 ALON0 HORIZONTAL AXIS




FRINT-UNIT(-)= 0.010




UPPER I..IMITREPRESENTE THE VALUE 1.000

FIIRTHER INFORMATION REGARDING THE RELATIONSHIP BETWEEN THE TWO VARIABLES IINDER INVESTIGATION:
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FFN epn IrrT fl n n n nTeTTmn nr Fc:»-cAMPLFS SELECTED FOP PE-PNALYeTe 19904 * * *

FTLNAYM "FEMPTv"FENSFELTET 1960ÅNALYSEPT 1970PEANALYSFPT 1990
PPovFP FPA pOLLPDALEN•G9UVFÅSEN.PAUHAUOOMPADET, ANVT9MING5PLINKTFP.NY VET,DH-TUFTE,

	

PNPLYSEPT vED IFP 1970 (PPM)PF-AMALYSEPT VED TFE 1990 (PPM)
YLASMEUYDYLAPFMDSMEUOD

*

T-STOLLFN mv.

FARPO100 120 1210 7 20 AS 17n 170 171.0 77A0 2570 700 57 120




p~101 150 2040 750 50 50 24n 1210 2740 1920 709 45 105




F69Pn102 170 2480 780 100 50 240 2050 5220 7510 350 72 145




FA9EH103 20 3420 110 20 50 25 3050 4700 1020 75 17 45




F6981-1104 55 1840 110 3s 50 80 1190 2210 715 115 23 SS




F69PH105 10 1090 120 20 50 20 e05 1140 525 105 17 45




F6EPH106 120 240 110 25 50 120 205 790 300 20 26 60




F69PH107 AO 1210 150 70 50 55 660 1440 4A5 95 24 45




F68PH10e 120 690 150 70 50 140 255 965 4e0 25 22 e0




g409H102 55 1369 240 50 50 50 210 2020 1090 170 34 40




FAPPN110 70 1340 90 70 50 25 755 1700 590 95 16 50




F49PH192 90 2240 170 40 50 90 1570 2920 1020 140 95 60




F6PRH192 90 220 60 20 50 95 295 245 165 40 10 50




F68PH184 50 1540 100 15 90 50 1490 2275 440 55 11 90




F69911195 A5 770 A5 15 50 60 710 1125 310 35 10 50




FA8PH18A 120 770 55 20 50 125 490 760 295 55 21 60




F6902197 20 290 60 15 50 70 265 655 245 23 11 50




F6SAPI99 25 4790 00 .-,-.... 50 20 1590 6950 1910 70 17 50




FA9AP189 25 2740 120 85 50 15 7270 5230 1440 120 25 50




F68AP100 75 1420 170 75 50 30 2020 3520 1090 135 1 9 50




FA909191 45 1150 65 25 50 25 1440 2415 490 80 15 50




FA9A8182 80 740 80 25 Sn 85 9 35 1740 575 75 20 50




FA8AP193 70 1440 110 25 50 75 1A25 2900 930 95 19 50
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FA8mw 12 15 190 65 10 50 20 69 350 1Q0 20 P. 45




FA.~.,117 40 1090 110 25 50 55 740 1655 605 e5 19 45
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P6SNVI16 45 1440 4fl 20 50 10 1140 2270 695 75 15 50




F69NV117 40 5500 140 70 50 20 1920 7770 1A70 2 0 29 65




FA9N1,1119 35 3140 170 30 50 70 4330 4690 1490 155 21 70
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LISTIN0 CONTINHED

Y Ln 9M FU YP Y LA CF ND SM EU GD
F69NV119 AO 9600 210 110 90 50 726011590 3040 245 87 185
FA9Nv120 120 2690 2 1,0 50 90 125 1920 2210 1290 170 44 105
FAPNV121 110 2720 220 60 50 125 1960 3550 1180 145 43 120
FAPNV122 2n 3'P40 250 75 50 105 2570 4550 1650 235 59 160
FA9NV122 120 9600 540 160 50 145 5220 9740 2850 450 120 280
FARNV124 120 5000 490 110 50 120 2470 5720 2000 250 99 210
F6PNV125 90 3160 260 75 50 F!fl1920 7625 1.529 210 63 105
F69NV126 120 4940 720 90 50 115 2210 6450 1990 195 61 120
FAPNV127 130 2600 240 60 50 125 2290 4245 1360 165 45 95
FA8NV128 400 2260 210 80 50 275 2360 4720 1690 275 64 155
F69NV129 150 2460 200 70 50 145 2105 4410 1900 255 55 115
F6ENV120 180 2920 22.0 40 50 205 1695 3240 1470 170 47 125
FA9NV131 170 2850 270 55 50 199 1745 2400 1450 195 45 110
FAPNY122 160 2490 290 60 50 160 2070 2920 1395 185 47 95
F69NV122 160 3530 270 75 50 170 2365 5020 1810 220 53 115
F6PNY124 220 2450 290 70 50 220 1400 2015 1165 210 51 125
F69NV125 200 3290 290 65 50 190 2305 4595 1685 235 56 120
FASNV136 130 2560 250 65 50 130 2990 5490 1915 210 51 105
FAPNV127 240 2860 250 80 50 215 2415 4775 1955 285 Ag 135
FA9NV129 160 1950 200 55 50 155 1010 2175 905 160 29 75
F6PNV129 120 1720 190 40 50 125 899 1745 680 100 26 75
F69NV140 110 900 c,0 10 50 110 440 965 325 AO 17 50
FA9NV141 110 1620 150 30 50 120 1135 2115 795 110 24 55
FARNV142 100 1400 100 30 50 100 1215 2105 670 9 0 26 50
FA9NV142 140 2940 200 95 50 140 3P120 9450 1470 220 62 140
F69NV144 220 900 150 45 50 230 740 1740 900 140 37 95
F69NV145 140 2590 290 Pn 50 190 3080 6050 2060 240 64 155
FA9Nv14A 140 1100 700 40 50 150 720 1220 545 120 27 70
FAENV117 260 1300 200 50 50 275 880 1710 760 160 48 110
FAPNV142 200 2220 200 45 50 215 1970 3620 1520 240 54 155
FAcwv140 190 2230 240 50 50 755 1900 3765 1460 155 42 145
rf,PmV150 21,0 2000 440 110 50 -.:,792770 5210 2810 355 R5 220
rAMV151 210 1510 200 50 5n 205 1245 2520 1010 165 26 PO
FA2NY152 110 1000 170 25 5n 150 650 1500 655 115 24 60
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FA9NY153 190 1720 260 45 50 170 799 2190 1010 115 31 65




F69NV154 190 1240 190 45 50 195 725 1650 750 129 30 90




FA9NV155 220 2640 240 75 50 270 1620 5250 1460 190 49 145




FA9NV156 200 2070 210 90 50 345 2160 4100 2020 290 71 200




r69NV157 260 1150 230 69 50 270 950 1920 740 140 44 135




FA9NV159 290 2970 2 A0 100 (-) 27n 3120 5990 2240 310 76 200




FA9NV159 230 1060 140 60 50 205 905 2240 045 170 41 - 95




F69NV160 110 390 65 20 50 160 195160 260 45 16 50




F69NV161 120 510 110 25 50 125 295765 375 0 5 19 50




F69Nv162 95 450 45 15 50 100 250455 130 25 0 50




F6PNV162 50 1160 140 10 50 60 145220 9 5 20 6 90




F6ENV164 90 790 60 10 50 90 430600 195 25 10 50




F69NV165 100 260 50 20 50 115 250400 120 20 9 55




F69Nv166 190 590 100 20 50 210 690 1260 465 95 23 75




FA2Nv167 220 1390 290 60 50 240 1160 2065 920 150 46 110




F69NV169 250 720 140 40 50 255 650 1425 710 105 31 75




FA9Nv160 210 1900 230 60 50 275 1345 2345 830 190 47 145




F69NV170 130 900 65 25 50 135 585790 290 55 16 50




F69NV171 150 500 120 95 50 170 420705 325 60 20 95




F69NV172 110 250 40 20 50 115 275450 170 45 9 50




DH10T16 15 7720 150 72 50 35 694011320 3180 260 68 125




PN58T16 20 1660 160 69 50 25 1710 4120 1770 205 47 100




nH 3721 16 7400 100 55 50 15 2940 6210 1340 195 22 50




PH 6T21 21 6090 140 57 50 25 709011240 2400 160 33 70




nN 9T21

1-1H15T21
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10

7260

4990

90

90

10
22

50

50

15

15

5520 9210

2610 5520

1450

1260

115

155

25

20

50

50 ec

PH42T21 41 1140 110 62 50 55 4110 6990 1900 155 33 65
~DPH12T23 59 3520 30 49 50 2n 3640 5020 1000 95 35 80
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10
360

2630
990

90
200

32

29

50
130

50
420

7340 5210
1520 2020

1160

1590

115

250

23

56

50
225 tAJ

FPGP.1.16 200 2600 600 169 eo 270 2609 7000 5500 630 12' 220




FPGRA17 40 200 720 :,91? 70 140 2070 4110 110 2,5 1-0 125




FP0RA.26 95 2960 110 57 50 110 4400 7290 1030 160 37 75




F9GRÅ.27 95 2400 290 63 70 190 2290 5710 2910 3 95 50 110
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FPGRA30




25 2210 990 122 50 200 2760 5080 4910 640 72 180




FPGRÅ21




300 500 220 91 50 110 620 1290 1450 225 41 150




FPGPA22




10 1140 210 44 lon 70 1000 2440 1940 315 27 50




FPnRd34




50 2420 210 42 200 120 1720 2520 1500 190 31 50




FPnPA26




89 2610 210 76 14n 170 2150 4940 2260 225 53 90




FPRHG 1




220 220 p0 50 sn ?15 325 825 969 100 30 95




FPRHG 2




210 520 70 47 5fl 410 650 1230 525 85 29 95




FPRHO 2




170 620 90 42 50 7,,0 275 1150 290 20 24 65




FPPHG 4




120 220 10 25 9 0 270 200 620 290 55 21 50




FPRHG 5A




120 220 20 27 50 270 245 610 290 65 23 50




FPRHG 5P




150 500 90 4A 50 315 600 1120 465 120 31 80




FPPHG 6A




110 460 00 25 50 125 510 1090 590 125 36 60




FPRHn 49




180 400 90 91 50 100 140 970 510 125 40 80




FPPHG 8




54 1270 250 A6 50 60 950 2120 1305 220 50 80




FPPHn 9




100 200 120 42 50 130 805 1910 900 105 29 90




FPPHO10




44 1200 440 145 50 75 4360 8490 3160 475 107 195




FPPHG108




66 5500 160 152 50 110 5040 7600 2760 405 110 220




FPRHG10




62 5660 420 162 50 75 4240 9190 3160 475 107 125




FPRHG11




120 410 100 46 50 755 145 1040 500 115 29 75




FPPHG12




75 950 95 46 50 90 710 1740 970 125 28 50




FPRI-In12P




79 1240 140 45 50 0 0 0 45 2220 1195 140 22 60




FPRHO12




4410 1890 220 102 50 720 2260 4120 1690 215 62 190




FPRHG14




2220 1670 150 50 50 250 1170 2940 1090 175 47 120




FPPH015




78 2050 400 72 70 130 2570 5750 2070 705 69 100




DHIPT12




100 2240 75 25 50 40 1790 2710 610 55 18 55
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PR1M_ COPE SAMPLES ANnLYSED PV

% LA% CF% Nrw. .11 A%
42.074. 15n.06F.001.002
66.046.120.060
20.280.630.200
82.070.180.100
37.075.140.058
58.140.310.150
30.091.210.092
00.220.500.180.001.002
59.280.530.180
27.170.410.230.001.002
75.300.560.170.001.004
50.480.710.170
55.200.410.150.003.002
20.150.340.190.002.003
20.160.980.210
06.120.220.090.001.002
31.066.140.259
23.050.110.061
20.300.600.710.002.002
27.330.750.370
40.120.360.210
12.061.110.050
54.120.270.130
05.059.150.080
96.150.410.180
25.086.200.030
60.180.320.06E
16.026.060.022
20.350.590.190
46.120.270.110
03.140.390.150
95.150.370.170
20.2.90.410.220
85.140.210.150
67.230.550.190
70.120.260.110
40.036.110.094
52.067.60 .084
60.090.260.130.002.002
15.073.160.120
30.056.130.084
03.014.076.030
18.058.150.094
65.0E2.180.100
20.300.590.230
02.061.120.056
14.018.034.019
15.050.030.025
67.054.100.02E
07.100.280.170
22.060.120.068
03.071.150.080
05.026.220.140

•

c.AMPIENR NORTH EAST

14225052150
14230052150
14235052150
14240052150
14220052200
14235052200
14240052200
14245052200
14225052250
14230052250
14240052250
14245052250
14220052300
14225052300
14230052300
14235052300
14240052300
14220052350
14215052400
14220052400
14225052400
14240052400
14245052400
14225052150
14230052450
14225052450
14240052450
14245052450
14225052500
14235052500
14240052500
14210052550
14215052550
14220052550
14220052550
14225052550
14240052550
14210052600
14215052600
14-,20052600
14235052600
14240052600
14205052650
14220052650
14225052650
14225052650
14240052650
14245052650
14250052650
14215052700
14220052700
14220052700
14225052700

NR% Y V.TH% V.S
110.018.0730.200.

.092.039.05910.00.

.068.038.1200.721.

.081.031.0691.200.
120.010.0270.190.
120.032.0990.210.

.094.020.0980.240.
120.021.0790.221.
070.011.0680.200.
120.036.1400.290.
140.030.1000.250.

.058.030.0630.801.
140.034.0700.660.
130.042.1300.211.

.037.203.2300.291.
170.014.0340.250.
0E5.012.0230.220.
110.026,0670.270.
160.047.0720.291.

.087.038.1800.190.

.072.036.1201.300.
084.013.0280.250.
094.032.0970.220.
077.008.0190.250.
070.020.0260.750.
070.010.0290.250.
081.010.0120.200.
092.019.0211.000.
060.016.0850.202.
096.017.0430.650.
.095.011.0520.200.
110.017.0850.190.
047.022.1700.720.
080.02E.0E20.280.
080.012.1200.200.
070.012.0210.230.
064.022.0580.650.
110.023.0620.420.
100.020.0E90.210.
096.026-1200.200.
023.038.0890.220.
.090.009.0240.280.
100.026-0760.250.
100.027.1200.200.
041.020. I 200. 701

120 . 023.0430.400.
057.010.0260.300.
086.010.0160.500.
.090.012.0290.710.
060.069.1600.650.
050.049.0720.220.
100.025.1000.210.

.086.023.1200.650.
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( NIPI NORTH EAST

14240052700
14245052700
14248552700
14230052750
14235052754
14245052750
1424 9052750
14235052800
14240052800
14245052900
14215052850
14225052850
14230052250
14235052850
14225052900
14235052900
14240052900

NR% Y % TH% P % 5 % LA% CE% Nfl% 7..1A%

072.020.0430.220.08.021.050.035
062.024.0330.540.75.034.047.027
120.021.0970.191.10.160.430.200.004.002

.039.027.1500.210.06,150.300.130

.058.034.0292.000.05.052,110.044
100.027.0970.320.06.071.070.060

.051.022.0230.610.24.075.160.084

.039.015.0110.200.60.016,030.019

.078.012.0230.250.25.056.110.078
150.059.0260.470.27.059.140.090

.091.027.0370.260.14.075.062.029
120.042.1800.520.45.021.180.110
140.052.0280.250.20.041.100.052.003.002
090.023.0700.500.25.078.072.042
.110.019.0290.250.22.074.160.074.001.006
.090.017.0350.230.04.034.070.040
.051.014.0120.240.07.017.034.015



I .

I.

1

I.

- 1-ABLEJIE

FFN ppnÆrT
REF-ANALYSES OF 25 SAMPLES FROM THE GRUVEASEN
GRID-SAMPLING PROGRAMME 1980

ANALYSIS BY "IFE"

PROVER FRA GRUVEASEN 1980 - KONTROLLANALYSERT VED IFE
PROVENR 14----5---- Y % LA% CE% ND% SM% EU% GD%

14225052150 •0120.0935.1210.0760.0125.0038.0080

14235052150 .0295.4080.8240.2230.0270.0074.0125
14245052200 .0145.2730.5570.2030.0205.0060.0100
14225052250 .0070.4070.6780.2560.0245.0054.0105
14230052250 .0310.1610.4090.2280.0325.0073.0185
14240052250 .0235.2580.6330.1940.0210.0073.0135
14245052250 .0245.86201.274.3290.0215.0066,0190
14220052300 .0245.2720.4960.1840.0175.0041.0100
14225052300 .0255.1720.2550.2290.0360.0084.0170
14230052300 .0240.2020.4430.2700.0510.0096.0180
14215052400 .0320.3480.6070.2200.0225.0054.0105
14220052400 .0315.4010.8590.4510.0595.0111.0225
14225052400 .0285.1480.2900.2350.0365.0023.0180
14245052400 .0245.1670.2110.1440.0190.0042.0120
14225052500 .0110.4840.6620.2320.0205.0057.0020
14215052550 .0290.1240.5030.2620.0370.0082.0165
14220052550 .0220.1780.3540.1620.0190.0051.0095
14230052550 .0085.2820.5810.2020.0225.0044.0070
14215052600 .0160.1220.8110.1630.0130.0032.0090
14235052600 .0255.0470.1340.0810.0150.0036-0065
14225052650 .0165.3030.5490.2200.0270.0074.0120
14245052650 .0085.0510.1010.0260.0034.0008.0045
14242552700 .0155.1670.4120.1970.0175.0039.0075
14230052850 .0425.0350.1100.0520.0150.0046,0150
14225052900 . 0145.0850.1880.0840.0190.0042.0080



b,20'il;60'Ll0"90'00E'ILOO-SOO'Zb0-3,0bI

csiSmht

‘)SMOL

0:3M:Sv

X(niu')

C0'Ot7-9I0',50'00b-t.;00-000'150-.-J03ati.»360t7I
ZOO'IO0'u'Oc0"00'.-06,1,-r3G0-2,00.0023r0:3607I

›;(.~,

ti»)•L:-To*5:7:o•v;o-,)09*0•oott;
-t);t•t:=Jo-It•iL:o*[L[()'0[0';'90;71
r/S.11);3"91),)000•990•t';;'1 ">:;);2

1).P.d)4)k»)L';00.111,00•9»:tr;02;*,V-1
;;.L5,-,.AJL-;flii.0;0.06Z-i.-.7._-,];i0;5;1;t;

7.)0.."SME:2

	

L'?().',..);.9;.(..)(J;'ILGO';00'51;0'11;230L;;;5;0:3;t2;
L;-0,:!)d;'f21*CI'LiM•500*.5120",309ti"0._;C\)frI02i'lL_

Otu'Ut0'0[0'),A,C0",IM"Z2.0'1)0920hIhr

0170-970'070'L0'003.[9LO'3[00-d017ICVC
0I0-0t0'0I0•1_0"00t7•0';00"G000's,;Ilt,607I
,);:o••.3.0•;‘)•0:3•o00•ir;o0•:3>.-2i)•rIriS06017r

•270'.;00•00-91'00,±.'t3G0'0I0'090-J,;SIt7I

	

.,00't,_)00.!1'c0't'uOt..,0*ItO'LiCI'd,=,I0:53.1[Z,
tOO'';,)0•[0*()II'0"00-;;E,(Y0(1r*HL5;222,;f9t7I5.1d()MO%:
LO0'72,00't700"0170'70*C0,72'1,0*3I')•0';fl:JL5;2';19t7I&t

001'Okr,'0,21':::.'0:-2,30-91(")"0-›=L;N=97t
'L[0'II7171

;00"500'090•0t7r•OLO'LZ*007'0LO-SIO'Ort'I7I
700«r00'580'0SC07t'O'toc'0QLOSt0•0(it'HOL7I7tIF-3m7r

8';0'071eS90'1€'00tet::0'6;20'770e:,dt5t=0
ta.-O'L::10.WO"t/V-0,1'9'08ZO'b[0.7580-31rbl

00-i00'u9O'OLI'OL.0'Zt'00;'0970'Eb0•091'd6;=:t7rcf.JMur
700•100'0;i0",:i;c:0•;P0'9r:/OirIgC0'ZZ0'01r-3;;;;t7I7tOW0

010•Z10"010'frflOOtr-Or;GO•r;00',1/20-..689LIbi02M3
09I'u7L.'08ut;W-0[0'500'1E.0'r-SC9Z9S/A171J(pen7

u0›Oo'IOL5'07-€.017'00t7I•710'3;::0"HCLIIDTki~
i;(0--ik:O'ILO'Il'Ootr'06^00";000'3L,39;2;a7[1fri3Geit;

>,200'?,0000t•06;:.'00['00t,1001str?.0'051-,U_677,9Itbr
!Ilt.:00.0€10.Li.00€'1';00.£00.>310.11117LZ1;81;11bIX08(15.
;27O'CLO'0'01.009.0"S'IO-6Z0',590C5oZt7IVCANC

Z'bZ'd:/.1-11*ZA"%d ls

Odoitiki,/1lwidIIIid-013dInHL41:disiLliud

)111.rd.1iii,



I

122,0'110
D.20'95u
b21.0"9tr0
IS0'60

L%0'.:90

LO*100'9(-20-1,-;0
0-(:0'Ibru

It'O'Lt70

9%0-CLO

Oa.'0"17;0

iSZO'00

ba,-0-Lb0


800'I00'1770*090

Ob0-9L0

9170"180

CW"GS0

LE:0',Str0


0-1S0

CO0'100'€t,0"081

L00*100'3,20'90

600-100-8?.0~


€Z.0'8$70

910'100LCO'C90

1:',0';200'6W*190


ZUN7.3J

11VL

910*()06•C8'14.710
-L10'09'Li8-1110

'0.7:0•0?:['C'S'OPOO
610-0;72C06'900
310'09,3-09•7:090
L10'017V0a.-I000
..310'0D.:106'1010
1?00171'917'0900

000-0L1'59'010

'17Z0'081'0L'ILIO

8‹0-090s00-.:2010

0006I'01-?.1710
90'0VS'179"0110
0,20-081'00'1800
1*06-00Z'IVO0

'011•09I'L80060

610'0:rrO8sItec:0
'610•011'LtrOPOO
'00'06-0I*C190
-30•0';1'01'?,trer,0
XV1'45Zd

131.W.dWO-013dEfl

"600590'S0726I00017117
:.00'2.2170S,;1tS190L5117

'800'090'5006117.S117

g.:10"910-5050a,'S90€It7


g-,10'600'S017_2S9bIIE7
,E;I0'600'0060=7I117

-9I0'0017-300610601t,
'600'I60'S000117
'8001r;O'S090;2GOCOI17

L00*OZO'S11?"2090It,
010-1L0'5030Z0IOlt,
500•560Si)I:3ISbr1E:It7

VO0'090'51;06:-LIt,

,";10'22S0'50091,;0111t7
CI0";500'59101IIt,
110'051'S'_;'=.910091I17
bI0-600'S,;1LI';001117

',;10-600'SO>5:LP;990I17
'600'1710'SE,k:L19000IV
G10'600'5069I09b017

'010'600'S0CL100176017
'0I0'0II'S01810gIO1b
600s0Ca'S02310086017
0I0'016-SOISISOL6017

*600-000'SO9LI00860P
"10'09P'809LI0;960t,

%A%di.113ki(.1›-JON
EdaILHtrid3d-ILEAkISA

10:LdS
It.52:dS
ISZdS
ILe7dS
IfldS

1bdS
1:7-. 72dS
1252dS
IIZdS

ISIdS
1LIdS
191dS
1;IdS
1PIdS
N;1dS
IZIdS
111dS
10IdS
IcOdS
120dS
ILOdS
190•S
1GOdS
It,OdS
1€',OdS
IE:OdS
II0dS

dlA*14

zv‘coa.



TABLE

FFN F:=1"tE01-

123 F0CM sFECIMErS FP0M THE cL30E APEA AND THE CENTRAL FEN COmPLEX

NrutsEri FOP MINOP AND NAJ0R ELEMENTS EY "SI" v380

.NEZ.Y Z.THZP.Z S.Z.LAZ.CEZ.MDZFE.ZMG.Y.
AL.Z P.".NA.tri . 7.K .-teps.7.mN.7.8A.tER.*f.v

.005.010.003..120.02,1.060.020 3.0004.4005.0000.0993.8000.2300.-)800.400,1.400.2900.0330.2700.0,3

. _.020.00.05..02
9 .023.050.023 1.00t.0000.6000.1901.4000.2200.0020.10037.800.1500.0570.4400.010

3 .12 0 .009.0 3 1. ..550.024.057.0 3 6 2.2001.0001.4000.1201.100.02200.0300.40033.900.1900.1100.5500.0e9




.500.007.047. .2E.0.02:::!.062.027 4.1001.3002.2000.1501.2000.2500.06,C0.50031.500.2400.050.5300.021

H? 5 .1)2cP.Off5.00.5. .100.012.0 ->9.017 2.,1001.1009.4000.3701.1000.1500.0-)00.30024.200.500.0280.4200.005




.041.006.0•55. .150.010.015.010 .1:-2e012.201.4008.000. 5000.4000.06.0002.000.2000.5900.2500.0 33




.:.=•).t2.075. .190.027.0An.0?5 1.1,-'00.5,)01.100.1501.3n00.1500.0200.05.600.2100.0820.4200.005

g-> .006.006.005.

.010.010.010.010

.0e0.017.020.011

23.1017.804.1007.2000.0500.0200.2400.-T000.4E0.0550.1100.00?0.010


4.10026.800.0407.0000.1504.5000.2102.3002.3000.1000.200.0420.006

F .042.005.005. .040.010.010.010 0.23029.100.270 9 .6000.0392.6000.0079.3000.2600.0170.2900.0130.005

F .005.005.005. .030.010.010.010 2.10032.000.25O5.0000.0513.7000.1403.5000.3900.0410.0300.0100.005

F5 .005.005.005. .040.010.010.010 2.70029.600.7706.4000.0373.3000.2204.3001.6000.1100.0990.0210.006

F .009.005.005. .060.010.010.010 2.60023.301.3006.3000.1402.5000.1503.7002.4000.1000.1100.03 9 0.011

F7 .005.006.005. .030.010.010.010 1.50032.200.2606.5000.0402.3000.1303.1001.0000.0260.0960.0150.005

F .019.005.010. .030.020.020.010 2.40023.500.33010.500.0260.200.1709.6002.4000.1300.24e0.0260.005

F 9 .095.005.005. .030.010.019.015 1.2000.20010.500.0310.8000.0500.0040.20021.000.3900.0080.3300.005

IE 10 .110.005.005. .030.010.020.012 4.00013.40 9 .6003.2001.5000.0200.0904.40011.500.1900.0190.1300.005

E12 .900.006.046. .070.020.045.028 1.5002.10010.100.1501.2000.4200.0300.10021.300.4200.0790.3200.00
5

E13 .005.005.005. .050.010.010.010 4.20026. 9 00.8407.2000.2104.2000.1704.0003.5000.0870.0720.0510.011

F16 .190.009.024. .200.029.070.033 1.0000.5002.0000.1601.2000.0600.0100.05034.000.2600.0720.500.005

E17 .320.010.045. .240.033.075.038 t.7002.6002.6000.2902.9000.3000.0470.32032.000.2300.0630.50
e.




.019.005.005. 1.50.022.045.025 3.10017.001.2005.1001.0003. 9 000.050.72015.800.1400.04P0.?200.0

la .024.005.005. .042.,)10.010.010 3.70021. 9 02.7005. 5/000.1503.1000.1702.009.0000.1100.0060.030.0
1

F 20 1.50.041. 9 00. .040.1T0.530.1 9 0 0.140.0000.200?.0000.0331.2002. 2 000.2001.2000.0701.2000.0220.00

F 23 .040.005.005. 3 .7 0.010.02 0 .010 7.70013.604.1002.4000.4900.0900.0570.17016.500.2400.0170.0520.5

F 24 .100.010.015.




0.4 9 00.4001.7000.1002.4000.0600.0090.05035.300.2300.0500.5000.005

F25 .045.011.012. .270.04.0i5.0?3 1.4001.6001.5000.1100.7500.1100.0100.05035.700.2900.0510.3P005

F 26 .140.005.014.




2. 90014.309.5003.2001.2001.1000.1604 .6(01 4 .200.24 00.290 0 .2200.005

F 27 .3-30.006.006. .110.020.055.025 6.7001.5001.2000.2302.1000.1000.1401.90032.100.2900.0550.5200.045

F 2B .022.005.005. .120.014.020.012 3.20016.907.2004.3000.4700.4401.0003.7009.6000.1300.5200.1300.025

F 29 .077.009.015. .110.040.070.025 3.9002.9004.7000.4201.3000.8100.1100.40022.600.5000.1100.2600.006

F 30 .015.005.005. .210.010.010.010 7.30024.503.6006.0000.3204.0000.3201.9004.2000.1400.0220.0700.036

F 31 .012.005.005. .090.010.010.010 5.90030.500.7507.2000.1406.1000.2303.4002.7000.1200.1700.0310.026

F 32 .200.017.031. .340.030.070.033 3.6002.2002.4000.5801.5000.0200.0910.56031.200.2400.3200.4300.016

F 33 .002.005.005. .070.010.010.010 2.10031.700.4100.0000.0406.3000.0974.4001.5000.0510.2400.0300.008

F 344 .510.009.030. .430.019.045.021 2.001.2001.2000.2702.2000.0700.0770.33035.100.1600.1100.5200.007

F 34B .450.008.041. .350.017.045.023 3.2003.2001.5000.2201.6000.2700.3100.12030.800.2200.2700.5100.057

F 35 .250.006.005. 1.00.019.045.023 4.8001.2000.7500.1101.5000.1300.0880.05033.000.2500.0450.5500.031

F 36 .390.006.011. .220.018.050.020 3.4001.4001.1000.1500.9700.1200.0780.01033.600.1800.0470.5300.020

F 37 .022.005.005. .950.014.023.012 5.80016.202.2003.4000.6402.5000.1103.40015.000.1400.1800.3200.052

-F 444 .010.005.00/3. .050.013.025.020 2.90-02.1000.7000.1100.7100.1600.0070.05021.100.7000.0330.4000. 00 5

F 49 .083.015.032. .620.110.170.050 5.1006.8006.9000.8900.2900.1400.0810.75019.900.6200.9000.2100.000

F 50 .220.006.019. .320.028.057.028 7.90072.103.2008.6000.3903.3001.3001.4005.1000.1400.1200.1200.022

F 51 .006.005.005. .180.010.010.010 4.6005.5003.7000.4201.6001.5000.0530.20030.100.3800.2900.5700.014

F 52 .009.008.005. .170.030.065.030 3.4001.1001.4000.1501.7000.2200.0990.50033.800.1300.0540.3800.008

F 53 .016.013.010. .250.027.060.032 3.7004.2003.1000.9901.3000.3100.3000.50028.900.1900.0990.3800.010

F 56. .030.010.014. .120.055.110.03g 7.0009.90010_102.3000.9700.2000.7700.70014.700.4300.4400.2500.014

F 59 .006.008.005. .070.012.021.010 4.60027.301.2006.4000.4106.0000.3002.4006.9000.2000.1400.1400.014

F .61) .026.006.005. .380.010.015.010 3.80025.901.1006.4000.3404.7000.4901.8005.1000.1800.1200.0890.010

F 51 .026.005.005. .180.010.010.010 1.70030.100.4206.6000.1103.3000_0923.0003.9000.1000.1900.0680.005

F 62 .021.005.005. .050.010.010.010 1.90030.500.3207.5000.1303.0000.0914.2003.1000.0950.2400.0670.005

F 6% .009.005.005. .020.010.010.010
3.10031.300.7506.9000.1204.2000.3302.7003.3000.1000.1800.0610.009



erf kb-lt
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SAMPLE -14 .NPX.Y %.TH%P.% S.%.LA%.CE%.M1-1% FE.91.7. MG. %. % P. XNA .%T1.%K.%CA.%MNI.%1 8A.%S.R.%V%

F5 .005.005.005. .190.010.010.010 3.80021.603.5008.5000.2902. 9001.8000.5005.4000.1300.0 9 30.1200.029

F6 .010.005.005. .060.010.010.010 3.10032.301.5006.7000.1705. 9000.2102.5001.2000.1000.1600.0250.009

F 67 .200.009.019. .180.o2e nAci cy3 1.3001.9003.1000.6500.8500. 0600.0540.66031.900.2700.0920.5600.005

F .030 . 005.005. .100.010.010.010 4.50029.001.3004.6000.3106. 2000.2102.0002.6000.1200.0690.0620.014

F 69 .0 11.005.005. .120.010.010.010 2. 90029. 601.1007.4000.:3505. 8000.1203.5001.9000.0820.0990.0490.010

70 .028.00 9 .005. .330.032.062.031 1.1000.3001.7000.0540.4300. 0500.0050.50024.900.3200.0730.6100.005

71 ..:,50.006).009. .540.016.020.019 6.00014.905.2004.2001.4001. 2000.7902.10013.100.2000.4300.2000.020

- ,0 .100.011.015. .460.025.050.028 3. 0 006.7002.1001.8001.9000. 2300.1900.50026.500.1 9 00.0510.3700.005




.1 0 0.010.029. .820.032.070.034 2.1003.7002.1000. ::CL01. 9 001. 0000.0240.50026.600.3100.2200.4 9 00.005




.011.005.009. .120.010.010.010 2.70032.700.640/, 2000.2103. 5000.1703.1003.2000.1600.1300.0590.007

F 74 .044.00.005. .180.011.022.010 3.10026.601. SOC‘4. I nOn ."1";04 3000.2002.9004.5000.1400.1 9 00.0 9 60.009

F 75 .018.005.005. .140.010.015.010 3.40026.201.1006. 3000.2905. 1000.3702.3006.1000.1500.0830.1500.013

F 76 .022.002.005. .400.023.029.019 6. 9 0022.702.4005.6000. 5.304. 0001.3001.70010.600.2400.4000.3000.026

F 77 .07.005.005. .560.017.031.016 4.30021.502.7006.1000. 4503. 6000.4502.1007.9000.1500.2300.2300.012

F 78 .240.009.005. .300.033.070.031 0.7200.5001.2000.0400.3400. 0900.0190.50025.700.2900.0970.7000.005

F T9 .140.009.015. .410.029.062.033 1.5003.3002.4000.7 /01.3000. 5300.0150.50032.600.2200.0840.5600.005

F30 .140.009.017. .400.028.060.031 1.9001.7001.9000.2001.3000. 3100.0150.50035. 9 00.2600.1100.5900.005

F .032.009.007. .250.028.059.028 1.0003.5000.9000.2801.1001. 1000.0200.50040.700.2300.2800.4300.005

F 33 .050.005.013. .530.011.030.015 5.40019.103.2006.3000.8201. 7000.2302.900 9 .000.1 7 00.4600.1200.007

F84 .120.009.015. .190.032.072.036 1.0000.8002.3000.1401.1000. 1100.0190.10L25.900.2700.0700.6200.0(5

F 5 .074.016.014. .790.029.067.022 2.2002.2002.2000.3701.4000.43fi0.

F=6 .031.005.005. .410.010.010.010 2.20024.702.4004. 7000.2603. 9 000. 2403. 0006. 5000. 1 400. ?:Afl0.

F=7 .024.007.011. .5 9 0.010.010.010 oo.?. 000?. 1n(i0.2400. 2200.2500.50011.600.21 0 0.2600.0 00 .012

=33 .0 09 .011).140. 1.6.0.2.80.t800 11.10.10n4.9000.?.000.10. 2000.0170.50014.701.1002.4r ,fln.-,--,fl.06




.210.010.010.01() 1.:5_200.4707.5000.270?. 2000.14.0006.7000.1100..!E;..).(210

r .00-_..-0‘.04^s. .430.012.003.011 D . E005.0000.10n0.4 4 (22.20014.100.2200.00.2 400).010




. 20,0c00;=0 .410. t.1005.3002.6001.3002.2000. 62n0.10.1-0027.200.2700.7100.5/00.0ii5




.;_"):.1.“. .090.010.014.010 2.6n0:5.201.4006-0000.2104. 1000.2702.9004.000.1c)00.0,=.00.0.0r9




.5E0.03").00.010 2.0007.200-2.0001.0003.9001. 5300.1400.60090.200.2:()0.2100.5100.005




.H5.00‘4.010. .200.004.055.029 1.1000.5000.6000.0290.5000. 2000.0240.50036.900.2'200.1700




.005“0-00`_.. .070.010.014.010 4.00029.101.6006.1000.1604. 2000.2602.9003.1000.1400.00.0640.00e

. .015.005.003. 2.60.010.017.014 7.40020.702.6004.6000.0400. 2100.1100.5008.5000.2700.0210.0720.011

F97 .020.009.009. .460.023.060.027 3.0000.9001.0000.0521.50000 4800.1300.50036.900.2400.1100.6700.011

F 93 .012.005.005. .080.010.010.010 2.90027.900.7209.3000.1206. 1000.1502.9003. 9 000.1200.1600.0320.005

F 99 .014.005.013. .160.021.036.019 6.20025.102.2006.6000.2703. 3000.3002.9004.6000.1600.1900.0900.017

F100 .011.005.005. .130.010.010.010 2.50027.301.2008.5000.1404. 2000.1003.7003.1000.1100.4000.0650.007

F101 .020.015.011. .390.030.070.038 2.9001.9001.6000.4501.5000. 1200.0530.40032.500.2400.1200.4300.005

F102 .005.005.007. .180.010.017.012 5.4001 9 .602.6006.6000.6700. 6700.2 9 05.00009.500.1800.4500.0 9 60.009

E103 .040.020.002. .400.020.050.036 5.6002.2006.4000.4902.3000. 2000.2500.50024.600.4900.8600.1700.005

ul4 .105.009.011. .460.02 9 .067.030 7.4005.0002.6000.9003.5000. 1900.2100.50025.500.4000.1300.3000.014

E: .040.016.0T.0. .230.220.550.140 7.600i.2005.5000.1503.2000. 1900.0160.50023.700.9101.2000.1900.005




03 9. .490.060.130.110 4.0009.4002.0000.4207.4000. 2100.0270.50004.700.2900.2000.3600.005

 40 .012.009.005. .300.024.052.024 3.5001.5001.8000.2403.7000. 2100.0620.0034.10).2000.020.2500.005

F108 .025.007.006- .460.050.090.033 4.8003.3007.9000.3302.7000. 8500.0120.50023.300.7800.3500.4200.005

F109 .170.00 9.013. .170.110.190.060 5.3001.3006.2000.2601.3000. 1700.0160.50024.200.9.000.7600.1100.005

F110 .009.005.031. .093.270.500.140 6.0000.2007.9000.0700.3100. 1900.0710.50020.801.0400.7500.4300.005

F111 .061.006.040. .590.790.520.200 2.9001.2002.7000.2000.3700. 2100.0140.50031.600.6900. 9 300.1200.005

F112 .009.005.019. .420.190.250.100 5.9001.5007.1000.2000.2000. 2800.0050.50023.201.0000.6700.3600.005

FII3 .010.005.020. 14.01.101.60.300 22.000.2000.2500.1600.1500. 0600.0110.5001.2000.0200.0200.0140.007

F114 .040.006.016. .240.400.700.130 4.2001.1005.7000.1601.5000. 2000.0140.50027.400.9100.2000.2900.005

F115 .060.006.023. .120.230.400.095 2.2001.4000.9300.7500.9700. 1600.0750.50032.700.2100.0400.0740.005

F116 .0,55.009.005. .450.025.052.028 3.2002.4002.1000.4701.9000. 2100.1500.50030.000.1500.1000.2900.005

Ft!” .012.009.007. .550.022.052.030 10.1011.404.5004.2002.1000. 5301.4000.90012.900.1300.1600.0-'50.02()



"Pe„stt 2 eittrtt,7

LISTING CONTINUED

SAMPLE--14----5---- .NE1%.Y %.TNY.P.% S.% .LA%.CE%.ND% FE.% SI.% MG.% AL.% P. %NA.%TI. %K . %CA.%MN.XBA.%SR.XV%

F118 .061.008.012. .200.025.057.035 2.8000.9004.0000.2102.2000.2300.0140.50028.300.3400.1600.1800.005

F119 .030.005.006. .310.014.024.018 4.10021.002.7006.6000.2003.9000.0330.80006.500.800.2000.0980.005

FI20 .020.015.016. .150.035.090.045 5.3005.5002.7001.5004.7000.1900.3200.50025.000.2000.1400.2600.015

F121 .400.010.022. .420.033.070.037 6.2000.5006 . :3000.0501. 3000.1400.0410.50020.200.6400.2600.2000.005

FI22 .230.007.007. .220.043.076.033 3.0000.7009.7000.0501.9000.1700.0110.50021.700.6200.0420.3100.005

F123 .011.011.005. .170.024.056.016 1.5001.001.2000.3802.1000.2300.0390.50034.000.1300.0620.3300.005

F124 .005.005.005. .090.010.010.010 8.20020.107.9002.5000.1301.1001.4000.50009.600.1400.1000.0500.034

F125 .060.005.005. .300.017.050.030 2.8001.0009.2000.0300.9300.1100.0080.50022.000.6200.0320.3100.005

F127 .440.010.017. .530.029.063.026 4.1000.6002.4000.0502.2000.1600.0600.50027.700.3600.0250.3000.005

FI28 .094.005.005. .080.017.036.020 2.6000.7008.6000.0701.3000.1300.0240.50020.300.5900.0100.3400.005

F129 .015.005.005. .360.015.035.020 6.60011.605.2003.7001.2000.4900.9100.50012.900.2100.1900.1800.018

F131 .053.009.012. .350.029.065.030 1.6000.7002.1000.1402.4000.1800.0120.50031.900.2600.0540.2000.005

F133 .160.005.007. .280.010.016.010 2.8001.0009.8000.1201.1000.1800.0420.50020.800.4900.0170.3500.005

FI24 .038.007.006. .290.026.065.035 9.00011.906.0003.6001.9001.2001.9002.10015.300.2600.4200.2000.018

FI36 .560.005.018. 1.30.030.055.030 8.2001.2007.8000.0463.1000.1600.1500.50023.100.4300.0110.3900.020

F137 .410.005.011. .550.020.037.020 11.701.6007.4000.1102.0000.3000.2500.50023.400.4300.0460.3100.034

F133 .014.008.005. .140.021.018.025 1.3000.7001.2000.2001.0000.2000.0340.50037.100.1900.0760.4200.005

FI29 .150.007.005. .120.010.020.015 1.4000.8002.0000.0900.7400.2600.0520.50037.600.3900.0690.1500.005


