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Analytiske resultater fra kjerneboringene i Tuftehavna. Resultatene er presentert i profil.
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+ 12% P205 + 260 ppm Taz05.
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INTRODUCTION

As already well known we have in 1981 registrated a fine Nb + Ap -
mineralization, so called lamprophyre, which crops out at TH1 (DDH1-81)

in Bekkedal in Tuftehavna.

Further investigations this year have been carried out to pay attention of the

lamprophyre. Till this day following investigations hav been completed:

~ Detailed surface mapping in Tuftehavna-area by S.D. Olmore

and H. Quale.

- Detailed radiometric and mag.-surface measurements by

S.W. Carstens and J.E. Wanvik.

- Detailed cores loggings by H. Quale and S.D. Olmore assisted
by J.E. Wanvik.

- Detailed radiometric and mag. susceptibility measurements of new

cores by J.E. Wanvik and C.W. Carstens.

It is drilled 10 holes, totally 1020.15 c.m.
Several reports will soon be available.
This report dealt with only the most interesting mineralizations

registrated in the diamond drillholes.

For further informations see separate reports from C.W. Carstens,

H. Quale and J.E. Wanvik.

DIAMOND DRILLINGS

Following diamond drillholes are carried out:

Profile 1 THT - 2808 / -45° - 386.00 c.m.

TH3 -  80% / -45° - 93.00 c¢.m.

TH4& - 80% 7 -67.5° - 91.35 c.m. 570.35 c.m.
Profile 2  TH5 - 280° / -45° - 58.75 c.m.

TH6 - 2808 / —70° - 111.50 c.m. 170.25 c.m.
Profile 3 TH? - 1008 / -45° - 85.50 c.m.

TH8 - 1008 / -68° - 132.00 c.m.

TH12 - 80% / -72° - 201.35 c.m. 418.85 c.m.
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Profile 4 TH9 - 80% / -45° -  85.30 c.m.
THI0 - 80% / -70° - 122.00 c.m. 207.30 c.m.
Profile 5 TH11 - 2808 / -45° -  39.40 c.m. 39.40 c.m.
Totally per 01.10.82 1.406.15 c.m.
Totally this year per "-01.10.82 1.020.15 c.m.
Profile 1 is located to TH1 with Profile 2 and 5 south of - and Profile 3

and 4 north of Profile 1, see appendix 1 and 2,

All diamond drillings have been carried out in the western s¢vite rock complex

which has main strike N-S and very steep dip 70-90°.

THE MINERALIZATIONS.

Till this day we have registrated, generally seen, three dikes of
mineralizations with main structure almost parallel to the host rock complex.
The most interesting mineralization is the lamprophyre, biotite (phlogop ite)

+ apatite and pyrochlore /. lumbite which crops out at TH1 with a thickness
of about 6.2 m. It is 1o9ated down to 38-40 m below surface and has a

cross—cut area of about 125 m? with mv 2,4 7 NbZO + 12 7 P20

5 5 *

~s 260 ppm Ta2 50 see appendix 3.

Toward south the lamprophyre seems to change character. In Profile 2 there is
located a typical low-grade mineralization with about 0.4 - Z Nb205 “and
9,4 ZPy0s over 7 m, see appendix &.

This mineralization is not a typical lamprophyre. According to geologist

S. Svinndal, U.5.B, who visited Fen twice this summer, this mineralization
is a well-known contact mineralization between the s¢vite and the hollaite,
located earlier several places in S¢ve Mine.

In Profile 5 we may have 2 combination of lamprophyre with 1,1 Nb205 +
11,7 % P205 + 500 ppm TaZO5 over 1,4 m in a central part of a low
grade - mineralization containing 0,39 Z Nb205 + 9,4 7 P205 17,1 m,
see appendix 5.

Its continuation further towards south is not known.



In Profile 3 - TH8 - we registrated a lamprophyre with 2,9 % Nb205 +

600 ppm TaZO5 over 1,4 m, thickness.

Above and below this level, in TH7 and TH12 respectively, the lamprophyre

contains lesser biotite and .Nb2 5> but more P2 53 Up to 16,7 Z.

. . . . S 2 .
In this section the mineralizatior has a cross—cut area of 120 m with

1,4 % Nb205 + 14,7 % P205, see appendix 6.

Its continuation south of Profile 2 1is not mapped, but we have a radiometric
registration in the area west of TH1l. This registration may be caused by

this Nb + Ap -mineralization, se appendix 2.

In Profile 4 we have no registration of any typical lamprophyre, only a
smaller mineralization with 135 ppm T3205 which accerding to the main

Structure seems to correspond to the lamprophyre in Profile 3, se appendix 2
and 7.

East of and parallel to the lamprophyre there is registrated a smaller

Ap-dike containing various amount of TaZOS'

A similar Nb205 - dike is also located west of the lamprophvre, see

appendix 2. These dikes seem to have a more stratiform apperances than the

lamprophyre.

Several analytical investigations on the chlorine content in the apatite,
see Notes from H. Quale, appendix 8, and the chlorine content in
lamprophyre have been carried out. The results indicate that the 012 -
content isvery low, and for that reason, this apatite is a suitable material

for fertilizer.
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0.090 0.009 0.011 0.071 0.007 -
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- 0.011 010 0.073 - -
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- 0.010 - 0.061 - -
- 0.008 - 0.056 - -
0.012 0.010 .006 0.052 - -
0.010 0.010 - 0.056 - -
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0.031 0.009 - 0.053
0.020 0.008 - 0.053
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0.078 0.009 0.007 0.061
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0.010 0.005 0.073 0.016 .003
0.011 0.013 0.061 0.028 .006
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0.011 0.005 0.061
0.010 - 0.079
0.12 0.010 - 0.076
0.084 0.010 - 0.070
0.072 0.010 0.005 0.067
0.055 0.016 0.035 0.110
0.038 0.011 0.005 0.068
0.080 0.009 - 0.075
0.13 0.011 0.012 0.064 0.011 £ 0.002
0.094 0.012 0.016 0.11 0.007 "
0.14 0.011 0.007 0.071 0.013 0.002
0.12 0.011 0.008 .14 0.032 /2015 £ 0. 002
0.11 0.008 0.008 0.10 0.021 0.006
0.076 0.010 - 0.075 0.007 £ 0.002
0.031 0.010 - 0.050 < 0.003 "
0. 0.006 0.019 0.046 0.007 "
] 0.009 - 0.028 £ 0.003 "
o 0.009 0.005 0.061 0.007 "
0.010 0.019 0.061 0.013 L
0.009 0.005 0.048 0.006 "
0.016 0.016 0.056 £ 0.003 y
0.016 0.022 0.050 4 "
0.011 0.016 0.061 0.016 0
0.011 0.005 0.073 0.004 o
0.011 0.011 0.079 0.015 {015
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Nb Y Th CE
lquo.on 0.020 0.064
0.007 0.007 0.048
0.011 0.005 0.062
0.011 0.015 0.060
0.013 0.017 0.069
0.013 0.015 0.058
0.005 0.005 0.056
0.006 0.006 0.073
0.020 0.020 2D .3
0.018 0.018
0.005 0.005
0.014 0.014
0.005 0.005
0.006 0.006
0.010 -
0.008 - 0.004
0.011 0.015 0.003
0.010 0.007 -
0.006 - 0.003
0.011 0.009 0.004
ijq 0.011 0.013 -
0.010 0.010 -
0.010 0.009 -
-184.00 0.010 - -
-185.00 0.012 0.015 -
-186.00. 031 0.009 0.014 - 0.004
-187.00 6;15‘) 0.014 0.015 - 0.006
-188.00 0.077 0.006 - - 0.006
-189.00  0.096 0.010 0.007 -
-190.00  0.065 0.007 - -
-191.00  0.094 0.005 -
-192.00  0.084 0.006 0.007 .003
-193.00 0.078 0.008 - -
-194.00  0.091 0.013 - -
-195.00  0.074 0.007 0.013 -
-196.00  0.07 0.016 0.064 -
-197.00  0.054 0.011 0.040 -
~198.00  0.066 0.011 0.022 -



NN N 45 R D B Ea

198
199

200.
.00
.00
.00
.00
205,
.00
.00
208.
.00
.00
.00
.00
213.
.00
.00
.00
.00
218,
219,
220.
.00
.00
.00
.00
225,

20
202
203
204

206
207

209
210
VAR
212

214
215
216
217

221
222
223
224

226
227

229
230
231
232

.00
.00

00

00

00

00

00
00
00

00

.00
.00
228,

00

.00
.00
.00
.00
233.
234,
235.

00
00

IH/bs

-199.
-200.
.00 ?
.00
.00
.00
.00
.00

=201
-202
-203
-204
-205
-206

~207.
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-208
-209
-210
=211
=212
=213
-214
=215
-216
-217

-218.
~219.
.00
.00
.00
.00
.00
.00

=220
-221
~222
~223
=224
~225

~226.
-227.
-228.
.00
.00
.00
.00

-229
=230
~-231
-232

-233.
.00

234

=235,
.00

~236

00
00

00

00
00

00
00
00

00

00

Nb Y Th CE TA U
0.038 0.012 0.030 0.074 - 0.005
0.098 0.016 0.011 0.035 0.010 0.013

0.023 -
0.013 0.012 0.046 -
0.008 0.006 0.043 -
0.008 0.011 0.034 -
0.006 0.011 0.024 -
0.007 0.005 0.024 -
0.011 0.014 0.063 0.009
0.010 0.005 0.081 0.013
0.011 0.007 0.080 6i7‘o.ooe

.16 0.011 0.006 0.085 0.004
0.10 0.015 0.013 0.077 {0.025
0.031 0.008 0.006 0.056 - -
0.091 0.010 - 0.082 0.012 0.004
0.083 0.011 - 0.10 0.008 -
0.083 0.008 - 0.059 0.004 -
0.037 - - 0.023 - -
0.087 0.009 0.007 0.044 0.009 0.006
b?i%i}plbf 0.008 0.011 0.045 - 0.004
ogtq ' - - 0.040 0.003 0.004
0.069 - - 0.025 - 0.004
0.10 0.005 - 0.026 - -
0.087 0.010 0.014 0.024 - 0.005
g!}o g0 0009 0.012 0.063 0.003 0.003
0820 ) " o.011 0.016 0.13 0.014 £9,015'
0.092 0.012 0.006 0.078 0.012 0.007
0.048 0.009 - 0.078 - -
0.072 0.009 - 0.079 0.006 -
0.12 0.010 0.006 0.082 0.015 0.005
0.087 0.011 0.005 0.049 0.008 0.004
0.14 0.007 0.006 0.045 0.008 0.006
0.005 0.007 0.008 0.044 - -
0.053 0.009 - 0.064
0.078 0.006 - 0.050
0.14 0.007 - 0.067
0.092 0.005 - 0.040
0.041 0.005 - 0.039



JNR Wy P R M e e

236

237,

238

239.
240.

241

242,

243

244,
245,
246.

247

248.

249

250.

251
252

253.

254

233,

256

257.

SeR<xl s

Nb Y Th CE TA
.00 -237.00 0.065 - - 0.032
00 -238.00 0.056 0.007 - 0.043
.00 -239.00 0.053 0.009 0.006 0.043
00 -240.00 0.071 0.010 0.007 0.056
00 -241.00 0.065 0.008 0.008 0.080
.00 -242.00 0.042 = - 0.030
00 -243.00 0.024 - - 0.026
.00 -244.00 0.022 - - 0.011
00 -245.00 0.028 0.007 0.011 0.043
00 -246.00 0.034 0.006 - 0.039
00 =-247.00 0.031 - - -
.00 -248.00 0.023 - - 0.030
00 -249.00 0.020 - - 0.025
.00 -250.00 0.041 0.006 - 0.030
00 -251.00 0.061 0.006 - 0.033
.00 -252.00 0.046 0.006 - 0.033
.00 -253.00 0.058 0.006 - 0.042
00 -254.00 0.049 0.007 0.006 0.060
.00 -255.00 0.032 - - 0.045
00 -256.00 0.035 0.006 - 0.044
.00 -257.00 0.035 - - 0.027
00 -258.00 0.027 - - 0.016
. + €0005%

- <OOOS/

~- 1 £ 0,005

— ¢ £ 0,0(

- L L 0008



rryve mrk., L.nr.q
Tufte Havna 84299
Fen hull nr. 3
5-6 §4300
6-7 §4301
7-8 84302
8B-9 84303
5-10 84304
10-11 84305
11-12 84306
12-13 84307
13-14 84308
14-15 83309
15-16 84310
16-17 84311
17-18 84312
18-19 84313
19-20 84314
20-21 84315
21-22 84316
22-23 84317
23-24 84318
24-25 84319
25-26 84320
26-27 84321
27-28 84322
28-29 164323
29-30 84324
30-31 84325
31-32 864326
32-33 84327
33-34 84328
34-35 84329
35-36 84330
36-~37 84321
37-38 84322
36-39 84323
39-40 84334
40-41 84335
41-42 8433¢
42-43 84337
43-44 84338
44-45 84339

¥ Nb.O

5 : 5 +JLY

2,9 L“

e . e e . e R R . T T U S
L P S L Y N % " AR RN o TN o S - BEYe » B S NG B Vo

L "L~ T V2 B - ¥ ) R U U & B I U R LIV 2 Y - N |

-

(ot
oo

N
R

- é A2
RN SR RS
Ll

=
s

FEO TR AN

Lel™w

-

-

- -

-

B VORI Ly N R

— o

-

% TéEOS ‘ b30
<0,005 0,005
<0,005 0,005
<0,005 0,005
0,010 <0,005
<0,005 <0,005
<0,005 | <0,005
0,008 | <0,005
<0,005 | <0,005
<0,005 | <0,005
<0,005 <0,005
<0,005 | <0,005
<0,005 | <0,005
<0,005 | <0,005
<0,005 | <0,005
<0,005 | <0,005
<0,005 | <0,005
<0,005 <0,005
<0,005 | <0,005
0,009 <0,005
0,010 <0,005
0,013 0,007
0,014 <0,005
0,006 | <0,005
0,013 | <0,005
0,010 | <0,005
0,013 | <0,005
0,017 | <0,005
0,015 | <0,005
0,0 4 0,007
0,084 0,018
o,§ 3| | 0,024+040
oéo 3¥3/  0,01140 118
0p039| | =0,005
<o§©é5 <0, 005
<04005 0,005
0,008] | 0,003
0,028/ | 0,010
6e010 | 0,003
£0,005 | ~0.,00%
0,012 J,00¢
0,010 g,005




.....

Lamr,
654340

84341

84342
84343
84344
84345
84346
84347
84348
84349
84350
84351
84352
84353
84354
84355
84356
84357
84358
84359
84360
84361
84362
84363
843264
63365
84366
£4367
£4368
84369
84370
843271
84376

84377
84378

84373

84380
54381

84382

84383

64381

® Nb,Og | © PO,
“0,2 4,9
0,4 7,1
0,3 6,8
0,6 9,6
1,1 9,2
0,8 4,8
0,3 3,4
~0, 1 1,9
“0,1 4,2
%0, 1 3,9
0,1 4,4
0,6 5,2
0,6 4,6
0,5 4,1
0,2 3,0
0,3 3,5
<0,05 3,5
n0, 2 5,1
<0,05 5,9
<0,05 3,7
<0,05 5,9
<0,05 6,2
<0,05 7,6
<0,05 6,7
<0,05 6,4
<0,05 5,5
<0,05 6,8
<0,05 6,5
<0,05 5,9
~0,2 3,9
<0,05 4,5
<0,05 5,2
<0,05 5,0
<0,05 5,4
«0,05 6,4
0,05 7.4
0,05 égg
<0,053 6y
<0,05 8,74 ¢5
<0,05 7%&
0,03 8,507 0a

0,014
<0,005

<0,005
<0,005
<0,005
<0, 005
<0, 005
0,005
<0,005

<0, N05
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rrgve mrk.,

Fen null nr.

I.ni_ % Nb%?§"
51392 | 0,1
£4393 | ~0,2
£:394 | ~0,2
4395 | ~0,1
1396 |
84397 | 03
84398 |  0F
84399 | O}
84400 | 0,1
84401 | 0,2
84402 | <0,05
84403 | <0,05
84404 | <0,05
84405 | <0,05
84406 &gg; 1
82207 | ~0,05
84408 | <0,05
84409 | <0,05
84410 | <0,05
84411 | <0,05
84412 | <0,05
84413 | 0,05
84414 | <0,05
84415 | <0,05
84416 | <0,05
84417 | <0,05
84418 | <0,05
84419 |+ 0,26,
84420 | 0,06
84421 | <0,05

11,3

~ ™
W W

- - - - -

-

U1~ b DY W N Y
- - - - ~
W o W w o MmN WY O W W

-

-

'<0,005

% Ta205

0,006
0,008
0,01
0,01

<0,005
0039
0 %0- 4453
0,013
¢0,005
0,018
<0,005
<0,005
<0,005
<0,005

0,008
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005

<0,005

__F3O

<0, 0405
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0, 005
<0,005
0,009
<0,005
<0,005
<0,005
<0,005

<0,005 °

<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0,005

8




Holla Grd property + Arne Tufte property

Y 51.000

0.51% Nb,Og + 59 % PG+ 153 pmezos/l.lw\

'~ 0.35'56:05 fl3'/. PgOs A”m

Iﬂh\prophv,‘mr 429°% NbyOs + 15.3°% P05 + 3l0pp= Tq,Oa'/‘_z ™"
L 331%/ NbiOgt ~—r1Ti0ppm Ta205 /9 .0mn
2644 Nby O + 124%/s ROst~ Stoppm Tay 05 /6. 2m

2.18% Nby Os + 11.0% P05 /2.9
0-83./' Nbz Og + .9¢/, P;O;-} ~230FPMTQ10€/2-‘M
0.27% Nby 05 v~ S4e/e ons-/q.,h

\[ 85 %% ons/‘i-bv\
- 4.3%% P05/ 14 s

area’ ~ 125w~ 2407, Nb,Os + 12% ROg +26oppm Ta, Og

| 4% Wby 05 + 13% PLOs + 80ppw Ta2 U5 /o gunn THY.

pp—

0.4L%, NbyOs +7.3%/ P20s + 41} pprn T"‘!OS/!-‘* -~

0.26°/, Nby Os + +3% P.0r /0.4 wa laniprophyre s ¥

16.5°A P‘LOS/Lq.w\

6.55°4 NbyOs + 184 °4 P, 05 +0.01 yA<H /I.tlm (

TH.1 2809/ - 45° - 386.00c.m.
i TH.3 80%/-45°- 93.00c.m.
TH4 80%-67°- 91.35cn.

| g B i
) E XPLANATION:
[ ] Sévite w/rauhaugite A/S Fenco
2| Hollaite Tuftehavna mineralization
B8] Nb « Ap -dike (lamprophyre) | Bekkedal
i Profile 1
EA Nb-dl'ke Seate 11000
Bl Ap-dike |H. sept-82
‘- Ta + U-dike Bitag 3



.

Prove mrk.

Fen hull nr. 5, m

4,62-5

5-6

6-7

7-8

8-9
9-10
10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24
24-25
25-26
26-27
27-28
50-51
51-52
52-52,85
52,85-53,75

53,75-54

54-55

55-56
56-57
57-58

58-58,175

82422
64423
834724
84425
84426
84427
84428
84429
84430
84431
84432
84433
84434
84435
84436
84437
84438
84439
84440
84441
84442
84443
84444
84445
84446
84447
84448
84449
84450
84451
84452

84453
84454
84455

_% Nb.205- ¢ 1’2_(.‘5 % Ta205 3 U3O_8 §
646 0,005 <0,005
3 0,019 <0,005
0,008 <0, 005
0,014 0,005
0,006 <0,005
<0,005 <0, 005
<0,005 <0,005
1] cb <0,005 <0,005
<0,005 <0,005
<0,005 <0,005 ,
0,006 | <0,005 |
0,012 0,006
<0,005 <0,005 !
<0,005 <0,005
: <0,005 <0,005
0;38] 508; <0,005 | <0,005 i
0,08 5,8 <0,005 <0,005
<0,05 7,2 <0,005 <0,005
<0,05 5,4 <0,005 <0,005
<0,05 4,9 <0,005 <0,005
<0,05 4,7 <0,005 <0,005
<0,05 6,3 <0,005 <0,005 |
<0,05 4,9 <0,005 <0,005
<0,05 5,9 <0,005 <0,005
0,41 4,7 0,013 <0,005 5
0,19 5,6 0,013 0,010
0,05 3,6 0,010 0,006 o
0,84 L i §) 0,018 0,017+0009
(0{%5}02 333”/ <0,005 <0,005
<0,05 8,6 <0,005 | <0,005
<%,05 5,1 <0,005 <0,005
<0,05 5, <0,005 <0,005 |
<0,05 6, <0,005 <0, 005
<0,05 5, <0,005 <0, 005




P_:cj'e—rr.rk. L.nr % N_b_Z 5 I—% P205 &% Tu;,or.\ (3 UBO
Fen hull nr. 6, m
6-7 84456 0,19 3,8 <0,005 <0,005
7-8 84457 | <0,05 1.6 <0,005 <0,005
8-9 84458 | 0,24 5,4 <0,005 <0,005
9-10 | 84459 | 0,30 4,4 <0,005 <0,005
10-11 | 84460 | 0,07 7,7 <0,005 [<0,005
11-12 | 84462 | 0,31 | 5,9 <0,005 |<0,005
12-13 | 84462 ;ggﬁga‘e 10,1 <0,005 | <0,005
13-14 | 84463 0,19 §§ 5,1 <0,005 <0,005
14-15 | 84464 0,15 ¥ 4%0 <0,005 <0,005
15-16 | 84465 | 0,233 633 <0,005 <0,005
16-17 | 84466 0,16 _§ 539 <0,005 <0,005
17-18 | 84467 0,36 & 6i8 <0,005 <0,005
18-19 | 84468 | 0,50|°0f 63916/ | <0,005 | <0,005
19-20 | 84469 0,33 7; 431 <0,005 <0,005
20-21 | 84470 0,36/ ) 5,3 <0,005 <0,005
21-22 | 84471 | 0,48| !| 6.6 <0,005 |<0,005
22-23 | 84472 | @ilss| 3 638 <0,006 <0,005
23-24 ! 84473 0,53 ~ 5,3 <0,005 <0,005
24-25 | 84474 0,46 5,1 <0,005 <0,005
25-26 | 84475 0,51 7.4 <0,005 <0,005
26-27 | 84476 0433 6.4 <0,005 <0,005
34-35 84595 0,09 4,7 <0,005 <0,005
35-36 84596 0,25 2,1 <0,005 <0,005
36-37 84597 0,22 4,4 5 0,006
39-40 | 84598 | |0,45xe| 5.9 0§d10] | <0,005
40-41 84599 0,40 4,6 o%on3 <0,005
41-42 | 84600 | p0,39TH 3.3 <0,005 | <0,005
42-43 84601 0,24 3,5 <0,005 <0,005
50-51 84602 0, s\§ 6,4 0,008 0,005
51-52 84603 0,27 6,3 0,005 <0,005
52-53 | 84604 | 0123 5,0 <0,005 | <0,005
62-63 84605 | <0,05 7,2 <0,005 <0,005
63-64 84606 | <0,05 5,9 <0,0053 <0,005
64-65 84607 | <0,05 6,7 <0,005 <0,005
68-69 84608 | <0,05 7,4 <0,005 <0,005
69-70 84609 | <p,05 9,4 <0,005 <0,005
70-71 84610 | <0,05 7,6 <0,005 <0,005
| 71-72 84611 <0,05 6,1 <0,005 <0,005
72-73 84612 | «<0,05 5,9 <0,005 <0,005

8 e . e



Prgve mrk.

L.nr.
Fen hull nr. 6, m

78-79 | 84650
79-80 | 84651
80-81 | 84652
81-82 | 84653
82-83 | 84654
83-84 | s4655
84-85 | 84656
92-93 | 84657
93-94 | 84658
94-95 | 84659
95-96 | 84660
96-97 | 84661

.s Nb20

<0,05
<0,05
<0,05
<0,05
0,06
<0,05
<0,05
<0,05
<0,05,
<0,05
<0,05
<0,05

3 Ta205 % U308
<0,005 <0,005
<0,005 <0,005%
<0,005 <0,005
<0,005 <0,005
<0,005 0,006
<0,005 <0,005
<0,005 <0,005
<0,005% <0,005
<0, 005 <0,005
<0,005% <0,005
<0,005 <0,005
<0,005 <0,005
e~ e e |



Y 51000

0.4% NbyOs 64% B0s/S.om,

0.3!% Nb, O¢ + s.0% PzOf/IO-‘IM

13oppm U3 Op 4 0.009312/6

~ o.2e°/~b;05r [a.1°/e ons/a-s... "‘"’"‘--___-;chnl low -grade wrincralizabion

A in contact with hollaife .

THS -2809/-45%-58.75¢c.m.
TH.6 -280%/-70° -111.50cm

o '

E XPLANATION:

[] stvite w/rouhaugite -
Hollaite

B Nb « Ap - dike (lamprophyre )
Nb- dike
‘- Ap- dike

Bl - U-dike
e - RS

. 0.56 %Nb,Q‘; 10.1% go;/o.q,.,
0.38 7,Nb20s + §.11% Rooc/ b4m

-

A/S Fenco

Tuftehavna mineralization
Bekkedal

Profite 2

Scale 1:1000

| H sept-82

Bilog &




Prgve mrk. L.nr % ICbz()S % Ta20 % U30
 Fen hull nr. 11, m R - -
15-16 84697 0,27 0,006 <0, 005
16-17 84698 0,15 0,005 0,012
17-18 | 84699 | 0,32 <0,005 | <0,005
18-19 84700 0,28 <0,005 <0,005
19-20 | 84701 | {1%@ 039 0,049 | <0,005
20-21 84702 L{_ 72 0,051 | <0,005
21-22 84703 0,28 0,007 <0,005
22-23 84704 0,22 50,005 <0,005
23-24 84705 0,09 <0,005 <0,005
24-25 84706 | <0,05 <0,005 <0,005




Holla Gérd property —*_ Arne Tufte property

|

Y 51000

0157 Nby O +19.2% R.Os + 120ppa.t0p /o3
[G mF’U}p’”j"‘t -l ./a NB:.OS L ”a}.z on.'ﬂ' S-OOPPmquQ‘Ath

y: racle inare lzatien
ow -

_‘_J-bl o.sq?/. NbrOst 2 Y7/~ " Os /7“""‘

/
/

1,1
brecciated hollaite”

TH.11 - 80%-45°- 39.40¢c.m.

EXPLANATION:

[ Savite w/ rauhaugite

Hollaite

=] Nb + Ap - dike (lamprophyre)
Nb- dike

B Ap- dike

B 7. U-dike

A/S Fenco

Tuftehavna mineralization
Bekkedal

Profile §
Scale 111000
|.H. sept-82

Qilmn A




- Pr_q)ve HE( L.nr iibzﬁ_fi.-- P205 % 7Ta205 'ﬁ_%__U:iOB
Fen hull nr, 7, m l
4-5 84570 | <0,05 ) 0,011 0,008
5-6 84571 | 0,31 , 0,027 0,025
6-7 84572 | <0,05 , 0,008 0,005
7-8 84573 | <0,05 , 0,012 0,006
8-9 84574 | <0,05 , 0,017 0,015
15-16 84575 | <0,05 , <0,005 <0,005
16-17 | 84576 | <0,05 , <0,005 | <0,005
17-18 84577 | <0,05 , <0,005 <0,005
18-19 84578 | <0,05 : <0,005 <0,005
19-20 84579 | <0,05 : <0,005 <0,005
20-21 | 84477 | <0,05 , <0,005 <0,005
21-22 | 84478 | 0,23 , <0,005 <0,005
22-23 | 84479 | 0,25 4,0 0,007 | <0,005
23-24 | 84480 0,16 3,8 <0,005 <0,005
24-25 | 84481 0,26 3,6 <0,005 <0,005
25-26 | 84482 0,35 5,1 0,011 <0,005
26-27 | 84483 0,19 3,9 0,010 <0,005
27-28 | 84484 0,10 5,5 <0,005 <0,005
28-29 | 84485 | <0,05 6,4 <0,005 <0,005
29-30 | 84486 | <0,05 6,3 <0,005 <0,005
30-31 | 84487 0,25 9,5 <0,005 <0,005
31-32 | 84488 | <0,05 9,2 <0,005 <0,005
32-33 | 84489 | 0,44 20,2 0,006 <0,005+<0.0Lidf
33-34 | 84490 0,870 15,2¥L*| 0,005 <0,005
34-35 | 84491 0,91 14,¢ 0,005 - <0,005
35-36 | 84492 | <o0,05 8,8 <0,005 <0,005
36-37 | 84493 | <0,05 7,0 <0,005 <0,005
37-38 | 84494 | <0,05 6,9 <0,005 <0,005
38-39 | 84495 | <0,05 6,7 <0,005 <0,005
39-40 | 84496 | <0,05 6,5 <0,005 <0,005
40-41 | 84497 | <0,05 6,9 <0,005 <0,005
41-42 | 84498 | <0,05 6,3 <0,005 <0,005
42-43 | 84499 | <0,05 5,9 <0,005 <0,005
43-44 | 84500 | <0,05 4,1 <0,005 <0,005
44-45 | 84501 | <0,05 8,3 <0,005 <0,005
45-46 | 84502 | <0,05 6,6 <0,005 <0,005
47-47 | 84503 | <0,05 7,0 <0,005 |<0,005
47-48 | 84504 | <0,05 5,9 <0,005 <0,005
| 48-49 | 84505 | <0,05 7,8 <0,005 [<0,005
I 49-50 | 84506 | <0,05 5,0 <0,005 <0,005




Pr¢ve mrk.

Fen hull nr, 7, m

50-51
51-52
52-53
53-54
54-55
55-56
56-57
57-58
58-59
59-60
65-66
66-67
67-68
68-69
69-70
70-71
71-72
72-73
73-74
74-75
75-76
76-77

84507
84508
84509
84510
84511

84512
84513

84514
84515
84516
84580
84581
84582
84517
84518
84519
84520
84521
84522
84523
84524
84583

L.nr.

i

b

18,

<0,005
<0,005
<0,005
<0,005
<0,005
<0,005
<0, 005
<0,005
<0,005
<0,005

<0,005

<0,005
<0,005
<0,005

0,009
0,020
0,050)
0,006
0,083 »55
0,041
0,011

0, 010+<qpor e




¢

Prove vk,

Fen hull nr. B8, m

11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
25-26
26-27
27-28
28-29
29-30
30-31
31-32
32-33
33-34
34-35
38-39
39-40
40-41
49-50
50-51
51-52
52-53
53-54
54-55
55-56
56-~57
57-58
58-59
59-60
60-61
61-62
62-63
63-64
64-65
76-77
77-78
78-79
79-80

QN -1

84525
84526
84527
84528
84529
84530
84531
84532
84533
84534
84535
84536
84537
84538
84539
84540
54541
84542
84543
84544
84545
84546
84547
‘84548
84549
84550
84551
84552
84553
84554
84555
84556
84557
84558
84559
84560
84561
84562
84563
84564
84565

QACKKE

% Nb205 P205
<0,05 4,0
0,06 /1
<0,05 .
<0,05 '
0,05 '
0,11 ’
0,05 '
0,26 '
0,10 '
0,19 .
0,25 7,9
0,06 6,7
<0,05 6,6
<0,05 5,7
<0,05 5,1
<0,05 6,1
<0,05 8,0
<0,05 3,2
<0,05 5,6
<0,05 5,6
<0,05 3,2
<0,05 5,2
<0,05 5,2
0,67 8,6
""i 29| 13433
2, 13,1
<0,05 5,5
0,29 5,6
<0,05 5,7
<0,05 2,8
0,16 4,4
0,10 7,3
0,05 6,8
0,05 4,8
<0,05 6,1
<0,05 7,5
<0,05 3.6
<0,05 3,2
"<0,05 3,3
<0,05 4,7
0,06 8,9
0 N5 5.1

0,018 0,011
0,021 0,024
0,022 0,025
0,016 0,020
0,020 0,022

<0,005 <0,005

<0,005 <0,005
<0,005 <0,005
<0,005 <0,005
<0,005 <0,005
<0,005 <0,005
<0,005 <0,005
<0,005 <0,005
0,018 <0,005
9:{;5}70 030?}"?{'
0,514 0,015
<9,005
0,005
<0,005
<0,005
0,098
0,085
oid‘ﬂﬂm.
0,087
0,020
0,021
0,006
<(,005)
0,’0{
0,011
030
0.0187]

%



Prove mrk. L.nr % szo5 P205 13 Tazo5 - U308__j
Fen hull nr. 8, m i 1o 1%
81-82 | 84567 | <0,05 , 05?§' QfQ & I
82-83 | 84568 0,05 . 0,010 020
83-84 | 84569 0,06 , 0,032 00
84-85 84584 0,15 , 0,007 <0,005
85-86 84585 0,17 2, 0,010 0,008
86-87 84586 | <0,05 3,2 0,007 <0, 005
87-88 84587 | <0,05 3,0 <0,005 <0, 005
97-98 84588 | <0,05 6,7 <0,005 <0,005
98-99 84589 | <0,05 5,4 0,016 0,015
99-100 | 84590 | <0,05 5,0 <0,005 <0, 005
100-101 | 84591 | <0,05 5,6 <0, 005 <0,005
101-102 | 84592 | <0,05 6,2 <0,005 <0,005
102-103 | 84593 | <0,05% 6,2 <0,005 <0,005
103-104 | 84594 | <0,05 5,9 <0,005 <0,005
129-130 | 84613 | <0,05 6,8 <0,005 <0,005
130-131 | 84614 bg}w sgj‘_g 0}0§?zzc néozg I5b
131-132 | 84615 <0805 7% 0,009 03607




?r@ve mrk. L.nr S Nb205
Ffen hull nr. 12, m

14-15 85044
15-16 85045
16-17 85046
17-18 85047
28-29 85048
29-30 85049
30-31 85050
31-32 85051
32-33 85052
33-34 85053
34-35 85054
35-36 85055
36-37 85056
37-38 85057
38-39 85058
39-40 85059
40-41 85060
41-42 85061
42-43 85062
43-44 85063
44-45 85064
45-46 85065
46-47 85066
47-48 85067
48-49 85068
49-50 85069
101-102 85070
102-103 85071
103-104 ° 85072
104-105 85073
105-106 85074
106-107 85075
107-108 85076
108-109 85077
109-110 85078




Prove mrk. L.nr.| % Nb;_,o5 % 9205 % Ta205
Fen hull nr. 12, m |
T10-111 85079 | <0,05 , 4 0,012
111-112 85080 | ~0,05 3,2 0,018
112-113 85081 | <0,05 4,7 <0,005
113-114 85082 | 20,05 4,7 0,011
114-115 85083 | 0,05 5,9 0,014
115-116 85084 | <0,05 4,8 0,010
116-117 85085 | <0,05 2,0 <0,005
117-118 85086 | <0,05 4,3 0,012
118-119 85087 | 0,05 1,1 0,012
119-120 85088 0,31 5,8 0,019
120-121 85089 | <0,05 1,4 0,008
121-122 85090 0,07 3,3 0,022
126-127 85094 | <0,05 1,8 <0,005
127-128 85095 | <0,05 2,9 <0,005
128-129 85096 | <0,05 3,1 <0,005
129-130 85097 | <0,05 4,0 <0, 005
130-131 85098 | <0,05 3,8 <0,005
131-132 85099 | <0,05 4,6 <0,005
132-133 85091 | <0,05 3,6 '<0,005
133-134 85092 | <0,05 3,9 <0,005
134-135 85093 | <0,05 4,3 <0,005
145-146 85100 | <0,05 , <0,005
146-147 85101 | <0,05 , <0,005
147-148 85102 | <0,05 , <0,005
148-149  [85103 | <0,05 , <0,005
149-150 85104 | <0,05 , <0,005
178-179 85105 0,10 8,0 0,025
179-180 85106 | <0,05 3,2 <0,005
180-181 85107 |.<0,05 4,9 <0,005
181-182 85108 | <0,05 4,0 0,010
182-183 85109 | <0,05 5,2 0,010
183-184 85110 | <0,05 5,1 0,008
184-185 85111 0,06 5,4 0,015
185-186 85112 | <0,05 5,1 <0,005
186-187 85113 | <0,05 4,9 0,006
187-188 85114 | Z0,05 4,9 0,013
188-189 85115 | <0,05 4,3 0,009
189-190  |85116 o,oaa“ 7 3qm o,qgjﬁ
190-191 85117 0,1 63 0,01
191-192 85118 | 0,05 4,4 0,011
192-193 85119 | <0,05 2,5 <0,005

§

e
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-—

Prf;\‘_c—:-rk‘. L.nr.| % szo5 * PO, ¢ Ta,0f ¥ U0,
ffen hull nr. 9, m

19-20 84616 | <0,05 7,1 <0,005
20-21 84617 | <0,05 7.4 <0,005
21-22 84618 | <0,05 6,2 <0,005
22-23 84619 | <0,05 7,4 <0,005
23-24 84620 | <0,05 6,6 <0,005
24-25 84621 .<0,05 6,1 0,008
25-26 | 8a622| <0,05 4,6 0§01
26-27 84623 0,08 4,6 0,017
27-28 84624 | <0,05 |. 6,9 - <0,005
28-29 84625 0,06 6,7 0,007
29-30 84626 0,08 2,4 0,008
30-31 84627 | <0,05 4,4 0,006
31-32 84628 0,07 4,7 0,011
32-33 84629 | 0,06 4,0 0,010
33-34 84630 0,06 6,5 0,008
34-35 84631 | <0,05 7,5 <0,005
35-36 84632 | <0,05 6,1 <0,005
36-37 84633 <0,05 7.2 <0,005
37-38 84634 | <0,05 5,4 <0,005
38-39 84635 | <0,05 8,3 <0,005
39-40 | 84636 | <0,05 6,4 <0,005
40-41 84637 | <0,05 , <0, 005
41-42 84638 { <0,05 ,3 <0, 005
42-43 84639 | <0,05 ,0 <0,005
43-44 84640 | <0,05 7,4 <0,005
44-45 84641 0,12 6,7 0,017
45-46 84642 0,09 4,1 0,015
46-47 84643 | <0,05 6,0 <0, 005
47-48 84644 | <0,05 6,7 <0,005
48-49 84645 | <0,05 6,4 <0,005
49-40 84646 | 0,05 5,9 0,005
50~-51 84647 | <0,05 4,2 0,005
83-84 84662 | <0,05 2,2 0,009
84-85 | 84663 | 0,37 254 0,002
§5-85,3 | 84664 ﬁg}uﬁ 43'}3} gﬁjm




L KNi.O

Prpve ni}i. i, 0 PZO_S_M__
Fen hull nr. 10, m
2,5-3 84665 | <0,05 14,6
3-4 84666 | <0,05 1?0 /s

4-5 84667 <0,05 15,9
5-6 84668 | <0,05 5,9
6-7 84669 | <0,05 5,9
48-49 84670 | '<0,05 6,5
49-50 84671 | <0,05 9,3
50-51 84672 | <0,05 7,0
63-64 84673 | <0,05 3,6
64-65 84674 | <0,05 6,8
65-66 84675 0,08 4,6
66-67 84676 0,08 5,0
67-68 84677 0,10 6,5
68-69 84678 | <0,05 6,1
69-70 84679 | <0,05 2,6
81-82 84680 | <0,05 5,1
82-83 84681 | <0,03 9,3
83-84 84682 | <0,05 8,2
108-109 | 84683 | <0,05 8,2
109-110 | 84684 | <0,05 7,8
110-111 | 84685 | <0,05 6,0
111-112 | 84686 | <0,05 4,8
112~113 | 84687 | <0,05 3,8
113-114 | 84688 | <0,05 5,0
114-115 | 84689 | <0,05 4,1
115-116 | 84690 | <0,05 6,0
116-117 | 84691 | <0,05 4,0
117-118 | 84692 | <0,05 5,6
118-119 | 84693 | <g,05 6,0
119-120 | 84694 0,07 8,2
120-121 | 84695 | <0,05 3,4
121-122 | 84696 0,34 7.5




(Kap 4c¢)

H. Qvale
Osle, 2/8-82

NOTE
Apatite chemistry

Microprobe analysis have been carried out on apatites from the major
rock types within the area. 1In addition to the routine energy-despersion~
based full analysis, more careful individual analysis are carried out

for Mg, Cl and F to fix these constituents' varations relative to specific

industrial wants.

As is shown in Table 1 the variations are generally small. Characteristic
are: Ca0: 54-56 wt % '

NaZO: 0,2-0,4 wt Z

PZOS: 40,3-41,3 wt 2

F~ : 2,5-4,0 wt %

Cl™ : 0,04-0,12 wt T (Av. 0,07 %)
and Mg0 < 0,10 wt %

Contents of 5104, A1203, FeO, Ce203 and La203 are low and irregular.
The only traces of chemical zoning are exhibited by Cl which is signi-
ficantly enriched along grain boundaries (cf. Bh 1, 9,60 m IC vz. 1D,
Table 1). Whether this is a general phenomenon or is restricted to

certain rocktypes, samples or structural features is not yet ascertained.

The calculated structural formulaes indicate a deficiency in the P-position
3on)3'?)
for P043'. Taking this, as well as the substitution of OH  for F~ and

suggesting a significant substitution of C (in the form of (CO

Cl”, into account the probable full composition of the analyzed apatites

may be expressed as

(Caa,90—4,98A10—o,uz“go-o,01gao,oz—o,o7)(92,84-2,92510-0,04

%0-0,01%),05-0,167%12F0, 70-1,00 0.0, 02%9—0 , 28

—

The indicated content of C is comparable to CO,-contents between 0,4 and

2
1,4 wt Z. This parameter, if confirmed by later direct analysis, seem

to be the most critical when considering the Fen apatites as possible



-7 -

source of industrial production of fertilizers. The other quality
requirements outlined by Lenning (1982) are met with as far as the apatite
itself is concerned. Complications arising from impurities in a con-

centrate are outside the scope of the discussions in this chapter.
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Alal Y5 ¢ §

’AMPLE e POINT REF METHOD ROCK TYPE SiO2 A1203 FeQ Mg0 Ca0 N820 P205 Y203 Ce203 L6203 SOAZ- F Wil 021) SUM
th 1 3.95m 1 25/5 EDX Bi ap~rock na 0 0 0 5.5 ,2 39,8 na tr na na tr(2.4) na ,9 96,0
1 14/7 " " »3 tr 0 tr 55.0 ,3 40,7 0 tr 0 2 3.0 01,4 97,8
" gpectr " 0 3.5  ,06 1,6 98,1

2 25/5 EDX " na ,2 0 ,2 54.6 ,3 40,4 na 0 na na tr(1.8) na ,8 96,7

2 147 " ,3 ,2 0 tr 55,4 ,2 41,3 tr  tr 0 tr  tr(2.6) 01,1 98,9

" sgpectr " 0 3.3 051,46 99,4

4 25/5 EDX " na 2 tr tr na tr 41,0 na tr na na tr{1,9) na ,8 98,0

th 1 8,35m 1 25/5 " Bi ap~rock na 0 0 tr 55,9 ,2 40,9 na 0 na na tr{2.4) na 1,8 98,4
15/7 spectr " 0 3.5 ,051,5 99,1

2 " EDX " tr tr 0 «tr 55,0 ,4 40,8 0 tr tr tr 4.3 01,8 98,13

"  gpectr " 0 4.2 ,051,8 98,3

sh'1 9,60 m 1A 14/7 EDX Bi ap-rock ,3 tr 0 0 56,4 ,3 40,9 0 0 0 »3 0 32,1 98,2
" gpectr " 0 4.0 ,121,8 100,5

1B " EDX " tr (0] 0 0 55,9 ,2 41,3 0 tr tr tr 2.8 01,2 99,0

"  spectr " 0 2.8 ,081,2 99,1

1C " EDX " b 0 0 0 56,4 ,4 42,0 0  tr tr tr tr(2,0) 0 ,8 100,2

" spectr " 0 3.0 111,33 1100,8

1D " EDX " tr 0 0 «tr 55,9 ,4 41,7 0 tr 0 tr tr(1,8) 0 ,8 99,0

" gpectr - n 0 3.4 08 1,4 100,1

3 25/5 EDX " na 0 0 ,3 55,7 ,4 41,0 na tr na na 0(,9) na ,4% 97,9

s5h'l 4,40m 1 25/5 EDX spvite na tr 0 56,1 ,3 40,8 na 0 na na tr(l,4) na ,6 98,0
1 14/7 " ' 2 0 0 54,8 ,3 40,3 0O 0 0 tr tr(2,3) 0 ,9 96,9

" spectr " 0 3.3 07 1,4 97,6

3h 3 12,70m1 15/7 EDX Mgt=bi-ap- ,5 0 tr ,2 54,3 ,2 40,4 O 0 0 tr tr(2,3) 0 1,0 96,9

rock

" spectr " 0 3.0 ,06 1,3 97,4

2 " EDX " tr tr tr ,2 54,0 tr 40,1 tr 0 0 tr tr(,9) 0 ,& 94,8

spectr " 0 2.9 ,05 1,2 96,1

3 " EDX " .3 .2 0 er 55,0 tr 40,8 O tr 0 , 4 tr(l,7) 0 ,8 97,86

" spectr " 0 3.0 »05 1,4 98,4

3h 3 38,25 1 " EDX Ap-vein tr 0 4 ,3 S4,4 .4 40,6 O 0 0 tr 2.6 0 1,1 97,6
" spectr " 0 ' 2.6 ,08 1,1 97,7

243 " EDX " » 3 0 0 0 54,3 L2 40,4 0 tr 0 +3 3,6 tr 1,6 97,5

" spectr " 0 3,4 11 1,5 97,5

Table 1. Microprobe analysis of apatite from Tuftehavna, Fen.
EDX= Energy-dispersive measurements; Spectr.: "Wave-length-

despersive" measurements made on Separate manual spectrometers,
92~

tr= traces; na= not analyzed; Oz (F'+C1-+SO& ).



Table 1 c.( +d.

Structural formula, based on 25 0+ 2(0H, F, Cl)

_ Si Al _Fe Mg Ca___Na_ P Ce _la__S __F __ ¢l
'Bh 13,95 1 9,93 ,07 5,77 1,22
1 9,86 ,13 5,78 0,02 1,59
l - 1,86 ,01
2 ,02 ,03 9,86 ,09 5,76 ,98
l 2,05 ,03 9,92 ,08 5,85 1,37
. 1,74 ,01
4 9,93 ,07 5,78 1,01
lh 18,35 1 9,92 ,08 5,73 1,26
1,83 ,01.
I 2 9,87 ,13 5,77 2,27
2,22 ,01
lshl 9,60 1A ,05 9,89 ,11 5,67 08 - 04
' 1,46 ,06
l 1B 9,92 ,08 5,80 1,50
1,50 ,02
1c  ,07 9,88 ,12 5,81 1,05
' 1,59 ,03
1D 9,87 ,13 5,81 ,96
I 1,81 ,02
3 ,07 9,81 ,12 5,70 44
lah 14,40 1 9,92 ,08 5,72 ,53
1,03 9,92 ,08 5,73 1,20
l 1,80 ,02
312,70 1 05 9,89 ,06 5,82 1,22
I 1,59 ,02
2 3,9 ,06 5,83 ,51
l 1,64 ,02
3,05 ,04 9,96 5,84 02,92
| ! ' 1,62 ,01
h 338,25 1 ,06 9,75 13 5,75 1,39
I 1,39 ,03
2/3 ,07 9,93 ,07 5,82 ,03 1,96
I 1,85 ,03
}
i



