






























Mn (n . 100)=330 - 413. The Mn hydroxides are with Co. n. 10- -1 ·';', 
Fe 

(120 - 180), Zn (104-402); Ba 0(1.27- 2. 1 5 'Xt). 
2. Properly ferrugineous presented by X-amorphous Fe hydroxides, hydro-

goethite, goethite, lepidocrocite, Fe up to 51 IX" Mn-2 '::" (n· JOO) = 3.92.Fe 

hydroxides are associated with (n. 10- ·1<y,J ); Ni (5-40): Cu (3--1 3); 0.85 - 1.80 ': .. , 
C02 1.44- 3.46%. -

3. and crusts of an intermediate, Fe-Mn composition \vide­
developed. Worth attention is that the terrigenous components of 01 es are associated 
with V (nil-34)and Cr(nil - 4), (n. IO- I 'X,) (jig.l0,1l). 

Localizatfofl and lateral changes. Sufficient accumulations of Fe and Mn noduks 
and crusts in the Eningi-Lampi lake are formed in the areas where thc rates of their 
formations considerably exceed those ofterrigenous sedimentation. These phenornena 
are most cleally seen in the places of a rather intense w<' ter currtnts, and, on the 
contrary, can not be observed in the areas where , in accordance with hydrodynamic 
conditions, there takes place an increase of accumulation of fine-grained sediments 
enriched in organic matter. Thus, in the of the Pcrusta river, in estuary 
and delta an intense development of Fe and Mn Ilodules and crusts can be observed . 
The sediments associated with Fe and Mn formations "re presented by graveJly 
and pebbly sands (figs . 3, 5, 6, 7). The ,\-mount of Fe and Mn nodu\es in the estuary­
delta of the river reaches 50- 80% of the sediment mass. A wide development of 
erusts, and to a lesser extent nodules, has been observed in a shallow (up to 2.5 ]TI) 
stream of a relative1y rapid current connecting the Eningi-Lampi lake with the 
Seletskoe Ozero one. Bottom sediments in this case are also presented by pebbles, 
gravel and sand. Within the lake the Fe and Mn nodules develop among sandy 
coarse-silly framing this basin along the periphery (jigs. 3, 4, 5) . 

Fe and Mn nodules of the lake are characteriztd by a regularly lateral changing 
of compo5.ition, from the source of ore components to the relatively far remoted 
areus of their accumu1ation. When foHowing the lateral alteration of Mn and f.e 
amounts (seefigs. 7,8,9) in nodules and crusts through its estuary and the Southern 
part, towards its North-Eastern shore and then thc Northern basin, one may pa)' 
attention that the Mn-content in this direction decreases significantly, whereas that of 
Fe increases. Approximately the same pattern of distribution obs.erved before 
when reviewing the behaviour of these elements in the waters and sediments of the 
lake (jigs. 4,5,6,7). 

, l ' (1" CF Fe AND Mn ORES lN THE ENINGI-LAMPI LAKE 

Both all the above observations, and the data of experimental studies may 
serve as a basis for considerations on the formation processes of Fe and Mn ores. 
It should be emphasized that the noduJes and of Fe and Mn hydroxides are 

Fig. 9h. Photomicrographs. I. Tl'Ie core of the nodule - the gravel fragment of quarzite , covered by 
Fe- Mn hydroxides, around wh'ich is developed the mixture of Fe-Mn hydroxides and patches 
of chlorite-like mineral. Sampie No. 133·IV. Polarizcd light, xl4 (see TabJe 4, figs . 4,5, 9a/l). 2. The 
core of the nodule - the gravel fragment of quarzite, around which grown alternating concentric 
sayers of Fe, Mn hydrox.ides (black} and the mixture of Fe, Mn hydroxides with patchcs of chlorite­
Iike mineral. SampIe No. I 33-V. Polarized light, xlO (see photo 1). 3. Gravel fragment of arkose 

grown over by Fe, Mn hydroxides . Sampie No. 104-11. Polarized light, xIS, (see TabJe 5. 
fig. 4,5). 4. Corrosive nature of contact of quartz and feldspathic grains, forming the core (fragmented 

part of photo 3) with the growing on Fe, Mn hydroxides. Plane light, x 100. 
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Fig. /0 . The diagram of chernical composition of 
Fe- Mn hydroxide nodules. crLlsts, rhcir fragments. 
thc Lake Eningi-Lampi. In the left lowcr corner the sehe­
me 01' design and the linear scale are shown. Thc multi­
component pClrochcmical diagram of A. N. ZAVARtT<;l\.1 

is laken as basis ror the givcn one. I . lron. mangane­
sc-iran nodulcs, crusts (Fe! : 35- 52'X. , Mn : O-12 'X, ) 
mainly Northern Central. lc~ser - SOlllhcrn dcprc:,sions 
01' the lake. }, Ha-bcaring manganesc. iron-manganesc 
nodlllcs and c rllsis (Mn : 5·· 50 'X" Fe : 5- ·35 ')i,), mainl y 
flomsla Rivcr(strcal11-channcl.mollth, cstuary). l: - frag­
l11ent taken fWIll nodules and crusts. 1.00:a tioJl 01' 'iHm­

pling. : 3. Porll".ta Ri\lcr, c,;iltary and l\~\ja(cn\ arcas . 4 . 
Southcrn (kprc,sion 01' thc lake. 5. Northcrn and 
Ccntral lakc '~ dcprci~ i(lns .tS . The cllanncl conncclcd the 
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TABLE 4 

.. _--- --- -- ---._-_ . . --- . 

-----_ . . :-

K'.! (,.I .. (p·E·m) 
~~(n'102) ~ 

~ I I I Co :orp I ;;~ V Cr Zn Cl! Ni BaO Sllm Fe.o • . Mn,al 
Fe 

~ I ! - . - . _ . . .. 

1 

! I~O.841 133 nil J 127 . 3 H I 60. 12 1.70 20,03 24.79 123,76 
.:! JJ3-J nil nil 154 " 8 I 1201.54 0.90 100.81/ 13.38 32,86 245,59 
3 137 --I Il -l 104 ; 5 10 1 120.80 0.20 100,75 : 34,88 8.46 24,25 
-t 137-11 TR 4 IJI i 2 7 ;i J ~O).62 0.95 100,76 19,62 2864 145.97 
5 141 I nil nil 140 3 5 ! 130.66 1.27 100,36 26,54 17.74 66,84 
6 l-tl- 11 \ 4.) nil 20S : 1. : 1501•60 1.70 100,61 16,06 28,28 176,09 
7 150 nil 4. 175 ; 4 :20 60. 39 0,39 · 100,58 35,25 : 10,05 28,51 

I 

8 /54 J~ -4 402
1 

lJ 4/ 60) ·85 2.15 
1

100,75
1 

22,37 ; 21,41 95,71 
_. ---- -_. .. -- ._-- _ .. _--- ._--._-----

J. ßean-Ijkc nodulcs. ,:1C intürior part is composed b~" irregularly rounded (2-20 mm), crust-like eoat­
of manganesc (birnessitcl. the external erust - b\ r bottom part eomposed by iron hydroxides, the 
imn hy·droxides. Salllplc No . J 33, SCc Fr{, 10.1/. - 1angaJ?cse hydroxides. In the sampIe predominate 

::. - blrnesslte. SampIe No. 150 see fig 10 /1 
2. The material compo~ing thc interim part of beul . . . ' '.' 
main phase - birnes:>ite, X-ray amorphous iron hydroXIdes coatmg as thm erust pebbles, boulders, 
No. 133-1. :lee fig, JO, / /. 'lIntry rocks near the water edge,. The main phase 

. lOr one - X-ray amorphous Iran hydroxides 
}, The brown hydroxides composmg the cxternal crtfig. 10,11. .. 
Thc main phase - goethite, minor Onc - birncssite, 
tic ql1arz and feldspars. Sal11p!e No. 137-1, see jig. /4 

*l V. Cr, Cu, Ni, Co dctcrmincd by colorimet 
preliminary ehromatographi.: separation. The tot 
IUG!:"'A. M. G . SP.IE:--!OVA in thc chemical laborat< 
Acad. Sei. USSR 


	Skon_geo15111813240.pdf

