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Preface.

In 1940, after mercury had been discovered in ore from the Boliden deposit, the author
was commissioned to make an investigation of the occurrence of this metal in the Boliden mine.
The investigation was subsequently extended to comprise some 20 of the larger sulphide ores
in northern Sweden. — I wish to express my gratitude to the Director of the Boliden Mining
Company, Mr. E. Bengtson, for kind permission to publish the results in this paper.

For the survey of the mode of occurrence of the mercury in Boliden I selected the predominant
ore minerals and ore types in the mine and those minerals which might be expected to show an
especially high content of mercury. From other deposits I have taken one or several represent-
ative samples of the ore or the ore types. In addition some concentrates from the ores have been
investigated. The analyses have all been carried out in Stockholm at the research laboratory
of the Boliden Mining Company. A new, improved method has been used, also permitting the
determination of very small amounts of mercury. At percentages between 0.0002 % and 0.05 %
Hg the maximum error of the determinations is calculated to be - 25 9% of the value. At per-
centages over 0.05 % Hg the error is not expected to reach 4 15 % of the given value. The
mercury analyses have been carried out by Miss Thelma Berggren, Miss Anna-Greta Hybbi-
nette, Mrs. Anna-Lisa Vennberg and Mr. C. Herlin. The other analyses have in some cases been
made by other analysts.

The Boliden Deposit.

In his study of the Boliden deposit Odman (g) did not find any mercury
mineral. He gives, however, an analysis of tetrahedrite with 0.06 9%, Hg (No.
5 in Table 1). In several of his analyses of ore minerals there also occur »traces»
of Hg.

During my investigation of the mercury contents noteworthy percentages
were found in several minerals and ore types, and thanks to more accurate
analytical methods those percentages, earlier stated as »traces», could be given
numerical values. The results of the chemical investigation of material from
the Boliden deposit are shown in Table 1.

The largest percentage of mercury has been found in native gold from stope
No. 12 on the 210 m level. It had a content of 3.5 9% Hg calculated on gold.
Two analyses of native gold from stope No. 26 on the 210 m level showed
0.8 % and 0.7 % Hg, and the average of the three analyses is 1.7 9% Hg, cal-
culated on gold (Table 1, Nos. r0—12).

The highest percentage of mercury in the other minerals is 0.06 9,, which
occurs in two analyses of selenokobellite and in one of tetrahedrite. Another
analysis of selenokobellite gives, however, 0.co1 %, Hg and one of tetrahedrite
o.o1 9% Hg, indicating that the mercury percentage evidently varies quite
considerably also in one and the same mineral.

A large percentage of mercury has also been found in sphalerite, one analysis
(No. 28) giving the value o0.c35 9%,. Also in this mineral the Hg-percentage
must vary greatly, as another analysis (No. 29) gave only 0.0025 9%, Hg and
analyses Nos. 30—33 show values between these two. The end product of
zinc concentrate from Boliden ore, obtained in flotation experiments, contains
O.r1. Y Heg.

Among the other minerals and ore types analysed it is only a pyrite ore rich
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Table 1.

Percentage of mercury in minerals and ores of the Boliden mine.

Stage
Level Mineral or ore of miner- | Hg %
alization

0/
| Zn %

20m ? Selenokobellite
210
210
Tetrahedrite
50 »
210 Bi-tellurides
90 Falkmanite + galena
210 Sulphominerals in the S wall of
apatite-banded FeS,
210 Rutile-cobaltite with gold ..
210 Gold from a quartz vein. % in Au
Gold in quartz. % in Au (21.15 %
Ag,ib7:1r 9 An, 1.2 9 He) ...
250 Gold in schist. % in Au (23.93 % |
Ag, 68.05 % Au, 1.0 % Hg)...
50 As ore with CuFeS,
170 » » »
189 I
» »
» »
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in sulpho-minerals that reaches o.o1 9, Hg. The remaining ones all have con-
siderably lower Hg percentages.

The Boliden ore was formed in three stages (9). In the first stage chiefly
arsenopyrite was formed, in the second one ore minerals connected with quartz-
tourmaline veins, and in the third stage pyrite ore. Table 1 shows that the
percentage of mercury in the ore of the first stage is low. The pure arsenopyrite
ore has only 0.0002—0.0005 9, Hg. Minerals belonging to the second stage,
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on the other hand, contain remarkable amounts of mercury. It is also to be
expected that mercury will appear in a mineral association of this type. In
the last or pyrite stage of ore formation the Hg percentage is higher than in
the arsenopyrite ore but lower than in the quartz-tourmaline ore. In this third
stage of mineralization sphalerite has the highest Hg percentages. Quantitat-
ively, most of the mercury of the Boliden deposit is contained in the pyrite ore.

Mercury may enter into the crystal lattice in some of the minerals in Boli-
den. The quantitatively most important of these is sphalerite, and further we
note gold and a few sulpho-minerals. The ratio Hg : Zn in the various samples
is not at all constant, and we have reason to suppose that to a large extent
the mercury also occurs as cinnabar or possibly in metallic form. It is note-
worthy that during the flotation process mercury so constantly accompanies
sphalerite (Table 1, Nos. 40—43). If Hg does not enter into the sphalerite
lattice, it must occur in small cracks and fissures in this mineral and in spite
of milling accompany it during the flotation process. The flotation properties
of the mercury minerals are not expected to be the same as those of sphalerite.

Stock and Cucuel have made a study of the distribution of mercury, using
new and improved methods of analysis (7). They showed that mercury occurs
in determinable amounts everywhere in Nature, in igneous and in sedimentary
rocks, in sediments and soils, in fossil coal and in wood, in plants and animals.
The order of magnitude of the mercury content is 107¢ 9%,. Sedimentary rocks
have, however, a considerably higher percentage of mercury than igneous
rocks.

Table 2.

The degree of enrichment of the principal elements in the Boliden ore. (The content in the
ore compared with the average in the earth’s crust. 6.)

Order of magnitude Element
(e Sr, Ba, Mn
1 F, P, Ni, Fe
10 B, Zn. Pb; Co
10® Cu, Hg, S
10% Ag, Se, Au, Sb, Te
104 As, Bi

Table 2 shows the degree of enrichment of mercury in the Boliden deposit
compared with the average of the earth’s crust and with other elements. The
mercury shows a moderately high degree of enrichment, comparable with that
of copper and sulphur.

On account of the very dispersed occurrence of the mercury in the ore, it
is quite impossible to mine separately a certain ore type with an especially
high mercury content. The average percentage in the Boliden ore is calculated
to be about 0.001 9%, Hg.

Other Sulphide Ores in Northern Sweden.

18 other sulphide ores in N. Sweden have been tested on mercury. 14 of
these are situated in the Skellefte District, 1 in the Archaean of Norrbotten,
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Table 3.

Analyses of ores from sulphide deposits in N. Sweden

o; % Sulphides 9 Hg in the

No. Deposit Level Ore type Hg Y% Cd 9% Zn % 8 % il sulphide Zn: Hg

1 Lainijaure 32 m Ni-FeS- ore 0.0003 < 0.05 < o0.01 3 88 < 0.0003

2 » » o» Ni-As- » 0.0003 < 0.08 < 001 18 61 < 0.000%

3 Laisvall 100 Pb- » _ 0.0003 5 0.0009

4 Bellviksberg Dh! Pb- » 0.0002 0.03 2 10 0.0020

5 Liikavaara Dh S-Cu- » 0.0002 e 2 5 0.0040

6 Langdal Dh Au- » 0.0001 1,84 5 15 0.0007 12 §00

7 » Dh S-Zn- » 0.0005 0.01 12.81 28 55 0.0009 25 620

8 Svansele Dh S- » 0.0003 0.50 38 ca 86 0.0003 1 666

9 Kristineberg A 170" S-Cu- » 0.0003 < ‘0,08 0.49 47 91 0.0003 1633 ;
10 » » gy S-Cu- » 0.0004 < 0,03 29 56 0.0007 5
11 » » 130 » S-Cu- » 0.0006 < 0.03 38 e c.0008 ;
12 » B 170 » S- » ©.0004 < 0.0% < 0.02 36 67 0.0006 g
13 » » pvily S-Cu- » 0.0006 < 0.03 23 49 0.0012 a
14 Akulla W 130 » S- » 0.0006 < 001 46 87 0.0007 =
15 Menstrisk Dh S-Cu-Zn- » 0.0010 0.001 5.29 38 80 0.0013 5290 iy
16 Elvaberget Dh S-Cu-Zn- » 0.0011 1.84 34 67 0.0014 1673 "
17  Renstrom 50 » S-Zn-Cu- » 0.0014 0.03 12.50 27 77 0.0018 8 929

18 Kedtrisk Dh S-Zn- » 0.0013§ 0.001 2.60 42 82 0.0018 1713

19 Asen WM Dh S-Cu-Zn- » 0.0017 2.28 26 ca 53 ca 0.0032 1 340

20 Kristineberg A 170 » S-Zn- » 0.001 80 ca 0.0013

21 » » S S-Zn-Cu- » 0.0017 < 0.02 9.39 41 87 0.0020 5 524

22 » » o S-Zn- » 0.0020 ca 8o ca 0.0025

23 » » 170 » S-Zn-Cu- » 0.0021 < 0,04 12.20 35 75 0.0031 5811

24 Akulla E 130 » S-Cu- » 0.0023 0.15 40 78 0.0032 60

25 Rakkejaur 240 » S- » 0.004 1.07 39 e 0.0053 268

26 » 240 » Cu- » 0.004 0.26 23 52 0.0077 65

27 Langsele Dh S-Zn- » 0.0080 0.001 4.80 38 76 0.0105 600

1 Diamond drill hole.
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I in the Arvidsjaur District, and 2 on the eastern border of the Caledonides.
(As regards the situation of the deposits in the Skellefte and Arvidsjaur Dis-
tricts and for short descriptions of them, see 3, 5.) Table 3 shows the con-
tents of Hg, Zn, Cd and S in representative samples from these deposits or
in ore types occurring in them.

In Table 3 the ores are ranged approximately as the percentages of mercury
increase, and it is possible to distinguish several groups. A with << 0.0003 9%,
Hg, B with 0.0003—0.0006 9% Hg, C with 0.0010—0.0025 %, Hg, and D with
0.0040—0.0080 %, Hg.

A. Ores with less than o.0003 % Hg.

To the ores with the lowest mercury contents in the Skellefte District belongs
the Lainijaure nickel-pyrrhotite ore, which is genetically connected with a
gabbro body intruded in sedimentary rocks. In the same deposit there occurs
a second stage of mineralization with a very complex ore type, forming veins
with arsenic-nickel minerals, to which the surrounding sediments seem to
have supplied sulphur, arsenic, etc. In both types the percentage of mercury
is < 0.0003 %, and in relation to the total sulphide content in the ore the
mercury percentage is also extremely low (<< 0.c0035 %).

To the same group belong the disseminated ores in sandstones and nappe
quartzites in the border zone of the Caledonides. Two of these ores have been
investigated, Laisvall 35 km WNW of Arjeplog in the Province of Norrbotten,
and Bellviksberg, 25 km NNW of Hoting in the Province of Visternorrland.
At Laisvall the ore occurs in Eo-Cambrian sandstone and it seems to have
been formed at a low temperature during tectonic movements. The Bell-
viksberg deposit is situated in a nappe of »Stréms quartzite», but on the
whole it seems to have been formed in the same manner:as the Laisvall ore.
At Laisvall poor lead ore with 3.8 9% Pb contains 0.0003 9%, Hg, while lead
concentrate with about 8o 9%, Pb from the same mine holds 0.c008 %, Hg.
The lead ore in Bellviksberg contains 0.0002 %, Hg. In relation to the total
sulphide content the Laisvall ore is calculated to contain 0.0009 %, and Bell-
viksberg 0.0020 9, Hg. In this respect they are comparable with the ores of
the Skellefte District in groups B—C.

The copper ore of Liikavaara, 15 km SE of Géllivare, contains 0.0002 9, Hg.
It consists of chalcopyrite and pyrite disseminations in gneisseous supra-
crustal rocks and was formed in connection with migmatization and intrusion
of the »Lina granite». Its age is probably Karelian. The mercury percentage
in relation to the total sulphide content of the ore is 0.0c040 %, and comparable
with the ores of the Skellefte District rich in mercury.

In the copper ore of the Laver mine mercury has not been determined, and
an analysis of a copper concentrate in which mercury ought to occur in a higher
percentage than in the ore, gave only 0.coo1 % Hg. The mineralization at
Laver forms ore veins and breccia ores in rhyolitic rocks belonging to the
Arvidsjaur porphyries. It is described by Odman (10) as a hypothermal deposit.
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The ore was formed during the Karelian orogenesis (4). In the mine has been
found a complex vein which is a few cm thick and rich iu native silver and
which, contrary to the copper ore, contains relatively high amounts of mercury
(11). An analysis of a picked sample of the silver shows the following values
(Analyst Miss Thelma Berggren):

Ag 94.27 %
Cu 0.01
Hg o.05
S 0.10

The silver thus has a remarkable content of mercury, but it does not reach
the same magnitude as in the gold in Boliden.

The Adak deposit in the NW part of the Skellefte District is of the same
type as Laver and is composed of a copper breccia ore. Copper concentrate
(ca 25 % Cu) from Adak contains 0.0012 %, Hg. The mercury has probably
not been enriched in the same degree as the copper, as some pyrrhotite goes
in the waste and the mercury no doubt follows both sulphides. The ore must,
however, contain a considerably lower mercury percentage than the copper
concentrate and it probably belongs to the group with the lowest Hg percen-
tages or possibly to the following group.

B. Ores with a content of 0.0003—0.0006 % Hg.

To this group belong several of the pyrite-chalcopyrite ores of the Skellefte
District, such as Svansele, the pyrite ores of W Akulla, and the ores of the
pyrite-chalcopyrite mineralization stage in Kristineberg. The copper concen-
trate from Kristineberg contains only 0.cco4 % Hg, 7. e. not more than the
ore itself, which indicates that mercury does not accompany the chalcopyrite.
In relation to the total sulphide percentage the mercury content is 0.0003—
0.0012 %,. — The wall rocks of these ores are altered to sericite-chlorite schists.

Contrary to the other zinc ores of the Skellefte District, the pyrite-sphalerite
ore of Langdal has a very low mercury content, 0.00035 9,. This ore also differs
from the other ones by the strong alteration of its wall rocks. The presence of
amphibole, biotite, and clinozoisite here indicates a higher temperature of for-
mation than in the other deposits, where the dominating alteration minerals are
sericite and chlorite. The temperature of formation of the ore seems to have
been too high for mercury enrichment. In Léangdal there also occurs weakly
mineralized wall rock with gold values. Here the mercury content is only
0.0001 9, but in relation to the total sulphide content it is 0.coo7 %, Hg.

C. Ores with a content of 0.co10—0.0025 % Hg.

The ores most typical for the Skellefte District belong to this group. They
have a high sulphide percentage and consist of pyrite as predominant ore
mineral and sphalerite, chalcopyrite, and varying but generally small amounts
of other ore minerals. The alteration minerals in the wall rocks are chiefly
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sericite and chlorite. The Menstriask ore has o.co10 % Hg and that of Elva-
berget o0.cort %. The Renstrém deposit is composed of a fine-grained com-
plex ore with very weakly altered wall rocks. Besides pyrite, which is the main
ore mineral, there is plenty of sphalerite, some chalcopyrite, pyrrhotite, galena,
etc., and values of gold and silver. The mercury content is 0.0014 %,. By flota-
tion of the Renstrom ore there have been produced Cu-, Zn-, and Pb-con-
centrates, which have been analysed (Table 4). The result was that the Cu-
concentrate had the highest mercury percentage, 0.0038 9, while the Zn-
concentrate had 0.0026 %, and the Pb-concentrate o0.c015 9%, Hg. As free gold
and silver enter into the Cu-concentrate, its high mercury percentage is cer-
tainly due to the amalgamation of mercury with these metals. An increase of
the mercury content in the zinc concentrate to almost the double value com-
pared with the ore, indicates that mercury also accompanies sphalerite.

The ores of Kedtrisk and Asen consist of coarse-grained pyrite with sphalerite
and chalcopyrite. They are accompanied by a strong sericitisation. The mercury
percentages are 0.oo15 % and 0.0017 %, respectively.

Table 4.
Sulphide concentrates from deposits in N. Sweden.

No Deposit Product Heg % Zn% Cd% S9% Zn:Hg
1 Laisvall Pb concentrate ©.0008

2 Laver Cu » < o.0001

3 Adak Cu » 0.0012

4 Kristineberg Cu » 0.0004

5 » Zn » 0.0014

6 » » » 0.0016

7 Renstréom Pb » 0.0015 12.9 20.1 8 600
8 » Zn » 0.0026 51.8 o.16 33.8 19923
9 » Cu » 0.0038 5.83 o.01  34.6 1535
10  Raévliden Cu » 0.0023

31 » Zn » 0.007

12 » » » 0.008

T » » » O.o13 47.88 c.12  32.83 3192
14 » » » 0.015

15 Boliden Zn » (end prod.) o.11 52.8 0.07 480
16 » » » (intermed. » ) 0.09 33.3 370
37 » » » {9 ¥y 0.003 1.4 467
18 » » » (waste » ) 0.002 o.7 350
19 Langsele » » 0.18 44.3 246

At Kristineberg the formation of zinc ore constitutes a second stage of
mineralization. Pyrite, however, is the predominant mineral. The sphalerite
is exceptionally light-coloured and poor in iron. The percentage of mercury,
0.0010—0.0025 %, is considerably higher than in the pyrite-chalcopyrite ore
of the first mineralization stage, where it is 0.0003—0.0006 9,. It is remark-
able that the Kristineberg zinc concentrate contains only 0.c014—0.0016 9
Hg (Table 4), 7. e. less than the average of the four samples of zinc ore analysed.
In this case it is thus evident that in the flotation mercury does not accompany
the sphalerite as faithfully as in Boliden.

In the Akulla E ore body a copper-bearing pyrite ore with low percentage
of zinc contains 0.0025 9%, Hg, which is a remarkably high value in such an
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ore type, especially as the W ore, situated 500 m W of the eastern one, has only
0.0006 9% Hg. An explanation is, however, that the mineralization is zoned
in relation to a massif of Revsund granite lying some distance further to the W.

D. Ores with a content of 0.0040—0.0080 % Hg.

The Rakkejaur deposit consists of fine-grained pyrite with sphalerite and
some arsenopyrite, etc. The pyrite ore encloses two copper-ore bodies, the
chalcopyrite brecciating and partly replacing the pyrite-zinc ore. The wall rock
is altered to sericite schist. In both ore types the mercury percentage is 0.004 9%,.
The copper ore, which is poor in zinc, contains 0.4 9%, Sb, and the mercury may
be associated with tetrahedrite occurring in the ore.

The Langsele deposit, 4 km W of Boliden, is a pyrite-zinc ore with some
copper and surrounded by slightly altered wall rocks. Its mercury content
is 0.0080 9%, and the highest one found outside the Boliden deposit. A zinc
concentrate of ore from Léangsele contains 0.18 9%, Hg (Table 4 No. 19). In
relation to zinc the mercury percentage is higher in the sample of concentrate
than in the ore sample. That may, however, be due to the fact that the an-
alysis of the concentrate only represents a part of the ore, while analysis No.
7 in Table 3 was made on a general sample, and inhomogeneities may natur-
ally occur in the ore body.

This zinc concentrate from Langsele is the one richest in mercury among
the ores of the Skellefte District, and in order to find out if it contains metallic
mercury an experiment was made to amalgamate a possible mercury content
with a gold sheet. The investigation was carried out by Miss Anna-Greta
Hybbinette in the following manner: A sample was rubbed vigorously against
a gold sheet. << 0.c05 % Hg was found in the sheet. The sample was then
heated in a drying-stove at 105° C for 30 hours and was analysed as usual.
The rest proved to contain 0.22 %, Hg (one test). As mentioned above, earlier
analyses of the sample had given 0.18 %, Hg (average of 3 determinations
with o0.13, 0.19, and 0.20 9, resp.) and it is evident that nothing had wvol-
atilized during the heating. — Thus, metallic mercury has not been proved
in the zinc concentrate, and it is probable that it is combined with sulphide.

When studying the distribution of elements in sphalerites from Swedish de-
posits by spectrochemical analysis, O. Gabrielson found mercury in sphalerites
from four deposits in the Skellefte District (1). Noteworthy amounts were
found in ores from Rivliden and Réivlidmyran, while small amounts were ob-
served in ores from Boliden and Ostra Hogkulla. No quantitative analyses of
mercury were carried out, however.

Four analyses of zinc concentrate from Révliden ore are presented in Table
4. The percentages of mercury are remarkably high and 10 times as high as
in the Kristineberg concentrate. The copper concentrate, too, has a consider-
ably higher content of mercury than in Kristineberg. The ore from Révliden
has not been analysed on mercury, but the analyses of the concentrates in-
dicate that it has a mercury content placing it in the highest group of the ores
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described above. Judging from the spectrochemical analyses by Gabrielson,
the ore from Ravlidmyran also belongs there.

The only mine in Sweden where mercury has been found earlier is the silver
deposit of Sala (8). The mercury there occurs in metallic form, as silver-amal-
gam, and as cinnabar. Zinc ore from the Penning Mine at Sala has been found
to contain at the least o.01 9, Hg.

In all the ores investigated (possibly with the exception of Nos. 1, 2 and 3
in Table 3, where no exact determinations were made), the mercury content
is of the order of magnitude 10™*—10"* 9%, ¢. e. considerably higher than the
normal amount in the earth’s crust, which is of the order of magnitude 10 ¢ %,.
In relation to the total sulphide content the lowest mercury percentage occurs
in nickel ore from Lainijaure and in disseminated chalcopyrite ore from Laver.
Low percentages are also formed in most of the pyrite-chalcopyrite ores of the
Skellefte District. The highest mercury values, 0.0o1—o0.01 9%, Hg, are found
in the zinc ores of this district. The disseminated ores of copper at Liikavaara
and of lead at Bellviksberg also show comparatively high values.

Zinc is the element most constantly associated with mercury, but no exact
proportion between the amounts of Hg and Zn exists in the Skellefte District
(not even in one and the same ore). In consequence, mercury cannot exclu-
sively enter into the crystal lattice of sphalerite but is likely to appear also in
other minerals. As the presence of metallic mercury has not been proved even
in concentrates with the highest zinc values, it is probable that it occurs as
cinnabar.

Where metallic gold or silver occur, mercury is enriched in remarkable
amounts compared with surrounding sulphide ore, and forms amalgam with
the precious metals.

Table 5.

Proportions between Zn, Cd and Hg in some of the ores of the Skellefte District.
No. Table Deposit Zn:Cd Cd: Hg
o 9 {67577 L e e S e e e L e e SR R 1 281 20

15 3 DSBS o0 S s LR e SR s e 5 290 I
17 3 Renstefyn o oo s g ek, 417 21

3 4 » TO-CONC s e o 324 62
9 4 » B G e ST T e T S 583 3
18 3 L RS A R R SR B IS R e 2 600 0.7
27 3 LB L e e et S I S L S et 4 800 Ost
13 4 REAVEEEI: ZNC00B0. s dovie s oot aidman i s o 399 8
i 4 e R TS el SRR R S e 430 0.5

Cadmium is a metal belonging to the samc group as mercury and zinc and
is therefore of interest from a geochemical point of view. Its relation to the
other two metals in some of the ores of the Skellefte District is shown inTable 5.
The magnitude of the proportion Zn : Hg varies within wide limits and Cd : Hg
within still wider. No real regularity is demonstrated by the scanty material.

Boliden, January, 1948.
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» 186 Mbklinta av R. SANDEGREN och B. Asgruxp 1946 . . . . . . . 4,00
> 188 Avesta av G. LusxpqwvisT och S. HiermqQvisT 1946 . . . . . . . . 4.00
> 189 Falun av O. Kurning och S. HygimqQvisT 1948 . . . . . . . . . 4,00
Ser. Ad. Agrogeologiska kartblad i 1: 20 000 med beskrivningar.
Nio' -~ 1 Hordebérge sy 0. Exgrrds THT = & o oo a e, e 400
Ser. C. Arsbok 39 (1945)

N:o 468 GaBriELsoN, OLOF, Studier dver elementfordelningen i zinkblénden frén
svenska fyndorter. Summary: Studies on the distribution of element

in Swedish Sylialerites” 19455 5 o ¢ o Tl TRal S e 2,00
» 469 GAVELIN, SVEN, Arsenic-cobalt-nickel-silver veins in the Lindskéld

copper mine, N Sweten- 194D oo Tt C T T N 0,50
» 470 Opmax, O. H., A Nickel-cobalt-silver-mineralisation in the Laver cop-

per mine, N Swedss 194675 s ior S S aas S 0,80
> 471 LUI\DQVIST, G., Dubbla morénen i Boliden. 1946. . . . . . . 0,50
> 472 WERNER, S. Determmatlons of the magnetic susceptilility of ores and

rocks from Swedish iron ore deposits. 1945 . . S e 3,00

> 473 Kurning, O., Om fynd av mammut vid Pllgnmstad i Jimtland. Med
en mledmng av Per Geijer. Summary: On the find of mammoth at
Pilgrimsted dn Jmilan® 2045 0 S s Co R e s Rt e 2,00
> 474 Grrp, E., Arvidsjaurfiltet och dess forh&llande till omgivande berggrund.
Med en karta. Summary: The Arvidsjaure district and its relation to

surronnding ‘rocks. 19« s D Tee i i S 2,00
» 475 Suxpius, N., The composition of Eckermannite and its posmon in the
amphxbole SOl TO0- Tt s o e e e T e e 0,50

» 476 Carpenius, C., Skredet vid Sévedn den 18 januari 1945. Med en p]ansch
Summary: A landslide on the river Save 18th Jan. 1945. 1946 . . 0,50

Arsbok 40 (1946)

N:o 477 Westercirp, A. H., Agnostidea of the Middle Cambrian of Sweden.
With 16 plates. TRESYRR Y ey ¢ o D00
» 478 LunpQvisT, G., Blekingemoriinens blockhalt. 1946. . . &% 1,00
» 479 AsgLuND, B., Svenska stenindustriomriden 1—2. Gatsten och kantsten
1. Allmdn Gversikt. 2 Specialundersokning av det for 1937 drs gra-
nitutredning insamlade materialet. Med 9 tavlor och 8 planscher. 1947 5,00
» 480 Sunpivs, N., The classification of the hornblendes and the solid solution
relations in the amphibole group. 1946 . . . . . . . . . 2,00
» 481 MunteE, H., Nya bidrag till kinnedomen om Harndgyttjan. 1946 . Lo

Arsbok 41 (1947)

N:o 482 Arix, J. f, och SANDEGREN, R., Désebackaplatdn. Geologisk beskrivning
av fyndorten for mammut och myskoxe vid Dosebacka, Romelanda
socken, Bohuslin. Med en karta av H. Ryfors. 1947 . . . . 1,00
> 483 WrsTERGARD, A. H., Nya data rorande alunskifferlagret pd Oland. Kemis-
ka analyser av Gr Assarsson. English Summary. 1947 . . . . . . . 0,50



N:0 481 Loxpeairpu, P. H., Den ultrabasiska gabbron i Roslagen. Summary:
The ultrabasic vabb'o of Roslagen, Central Sweden. Med en plansch.

i B E SO 1,00
» 485 Hiea, R., Die Mollusken ad Brachlopoden der schwedlschen Krexde
Das Kristianstadsgebiet. 1947 . . . . 3,00

> 486 ArzHENIUS, G., Den glaciala lerans varvxghet En studle dver Uppsala-
traktens varviga margel. bummary' The varv1ty of the Glacial clay.
A study of the varved marl in the Uppsala fegion. 14T, o i Ao
> 487 Opumay, O. H., Manganese mineralization in the Ultevis district, Jokk-
mokk, N. bweden Part 1. Geolo, y With Appendices by S. Werner
and G. Lundqvist. 1947 . . . S SRR
» 488 Suxprus, N., Femisk leptit och shr ne]s Shrguejsproblemet i belysmng
av forhillandena inom Stockholmns skirgird och det sirmlindska gra-
natgnejsomridet. Sammary: Femic leptite and veined gneiss. The
problem of the veined gneiss as illustrated by the geological relations
in the Archipelago of Stockholm and in the garnet gneiss of Sdder-
manland. Med 2 tavlor. 1947 . . . . 1,00
> 489 Westrreirp, A. H., Supplementary notes on the Upper Oambrlan Tnlo-
bites of Sweden. With 3 plates. 1947 . . 2,00
» 490 Gavewy, S., Adakomrddet. Oversikt av berggrund och malmer Med 2
tavlor. Summary The Adak Area. A review of geology and ore depos1ts
194850 - : 2,00
» 491 Gavewy, S. and GABBIELsov, 0 Spectrochemxca.l mvestwatlons of
sulphide minerals from the ores of the Skellefte dlstrlct On the
significance of minor constituents for certain practical and theoretical
problems in-economic geology. 1947 . , . . . o . .. o 300

Arsbok 42 (1948)
N:o 492 Lixprors, Caru H., Interglacial insect remains from Sweden. With 2

plates. 1948.. .. . . 2,00
> 493 Brorzex, F., The Swedlsh Paleocene and lts forammlferal fmna Wxth
19 plates. 1948 . . . e . 4,00

» 494 TaorsLunp, Psr, De sﬂnnska Iavren ovan Pentamnruskalkstenen id amt—
land. Rasumee Qa the sxlurlan beds above the Pentamerus limestone
in Jemtland. Description of fossils. With one plate. 1948 . . . . . 2,00
495 Suvprus, N. och SiNDEGREN, R., Interglacialfyndet vid Lingsele. Med
bidrag av T. Lagerberg, C. Lmdroth och H. Persson. Bnhang B. Hal-

@

den. N ya data rorande det interglaciala Bollna.sfyndet 1948 oot 200
» 496 LaNDERGREY, S., On the geochemistry of Swedish iron ores and associated
rocks. A studv on iron-ore formation. 1948 . . . . PP

v

497 LU\DQVIST, G., Blockens orientering i olika jordarter. 1948 st L0
493 WesTERGIRD, % H, Non-Agnostidean Trilobites of the Middle Cam-

v

briaa of Sweden. With 4 plates. 1. 1948 . . . . . 2,00
> 499 Grre, E., On the occurrence of mercury in Boliden and in some other sul-
- phide deposits in Northern Sweden. 1948 . . . . . . . . . . . 100

Ser. Ba.

N:o 14 Jordartskarta dver sddra och mellersta Sverige. Efter de geologiska kart-
bladen sammandragen vid 8. G. U. av K. E. Sahlstrom 1944, 1:400000.
Mellersta bladet, tryckt 1947 . . . . . . . . e e 20
Sodra hladbtdryoltt 1948 - s e e aaDen
Ser. Ca. 5
N:0 33 Moux, K., A general earth magnetic investigation of Sweden carried out
during the perlod 1928—1934 by the Geologlcal survey of Sweden.
Part 3. Horisontal intensity. With 4 plates. 1941 . . . . . . . . 10,00
» 34 Mourx, K., A general earth maguetic investigation of Sweden carried out
during the period 1923—1934 by the Geological survey of Sweden.
Part 4. Vertical intensity. With 5 plates. 1943 . . . . . . . . . 10,00
» 35 GewEer, Per och MaayUssoN, N. H., De mellansvenska Jarnmalmemas
goalogi. Msd 86 tavlor 10440 L U0 v o e oo o< 0,00

Rapporter och meddelanden i stencil

1. Utredning rérande det svenska jordbmkets kalkforsorjning 1—2 1931
(E'Lrtorna. utgingna) . . . . 15,00
2. Sveriges lodads sjdar. Sammanstallnmg av K E. Sahlstrom 1945 . . 3,00

istribueras genom Generalstabens Liiografiska Anstalt. Stockholm 1
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