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Abstract—The paper presents a study of typomorphic characteristics of placer gold from tributaries of the
Kengeveem River, Magadan oblast. The placer gold was studied by optical and scanning electron microscopy
at the Institute of Volcanology and Seismology, Far Eastern Branch, Russian Academy of Sciences. As a
result, the first information on the morphology, internal structure, and chemical composition of placer gold
from the southeastern Taigonos Peninsula was obtained. Three mineral types of the gold were determined.
The first type is dominant. Its grains are characterized by subore morphology, with weak and medium round-
ness. Only Au and Ag are present in the composition of native gold, other macrocomponents were not found.
The gold fineness is 750‒950‰. Some gold grains bear signs of supergene transformation, which is expressed
in the development of high-fineness gold rims and intergranular veins. The second type of the gold is repre-
sented by well-rounded plates with a fineness of 980‒990‰. The third type is loose aggregates of secondary
high-grade mustard gold. The obtained data allowed us to determine the different transport distances of
native gold and to consider the low-sulfide epithermal Au‒Ag mineralization and presumably distal gab-
broids as the primary sources of gold.
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INTRODUCTION
The determination of typomorphic characteristics

of native gold is of great importance in studying
endogenic primary and placer gold deposits. A combi-
nation of typomorphic features such as morphology,
size, chemical composition, and inner structure serves
as heavy tool for reconstructing the origination, trans-
fer, and precipitation of gold under endogenic and
exogenic conditions. The largest contribution to the
study of typomorphism of native gold was made by the
outstanding Soviet mineralogist N.V. Petrovskaya
(1973). Her numerous mineralogical and geochemical
studies of gold from different deposits were used to
develop methodical guides, textbooks, and recom-
mendations for prospecting works (Nikolaeva, 1978,
1985, 1995; Nikolaeva et al., 2003, 2021), which have
not lost their relevance and are still applied. At pres-
ent, the typomorphic characteristics of placer and pri-
mary gold are considered in numerous foreign and
Russian publications (Bonev et al., 2002; Litvinenko,
2002; Terekhov et al., 2010; Stefanova et al., 2014;
Pozdnyakova, 2015; Glukhov et al., 2018; Nikiforova
and Kazhenkina, 2018; Nevolko et al., 2019).

Placer deposits are decomposed primary gold
deposits. For this reason, the study of typomorphic
characteristics of placer gold is of great importance for
solving genetic and prospecting problems of endog-
enic gold mineralization (Nikolaeva, 1978; Nikolaeva
et al., 2003; Townley et al., 2003; Nikolaeva and
Yablokova, 2007; Pozdnyakova, 2015). This article
reports the results of a study of typomorphic features
of gold from placers in the left tributaries of the Ken-
geveem River (Bazovyi, Uglovoi, Kat, and Vitalkin
creeks), which runs over the southern Taigonos Penin-
sula and empties into Penzhina Bay of the Sea of
Okhotsk (Fig. 1). Integrated prospecting works per-
formed in 2020 by JSC Taigonos revealed high-grade
alluvial gold placers in the studied territory. Heavy
concentrate extracted during sampling were given to
us for study. The first data on the typomorphic fea-
tures of placer gold from the Kengeveem River basin
were used to discuss the residence time of gold in a
placer, transport distance, type of primary source,
and, as a result, to predict and search new promising
gold placers and primary deposits on the Taigonos
Peninsula.
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Fig. 1. Sketch map of studied area (sampling locations are marked in red).
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GEOLOGY OF THE STUDIED AREA

The Taigonos Peninsula is located in Magadan and
Kamchatka oblasts. The sampling area is located in
the basin of the Kengeveem River, which runs over the
southeastern Taigonos Peninsula and empties in Pen-
zhina Bay of the Sea of Okhotsk (Fig. 1). The placer-
forming formations of the Kengeveem River are
attributed to the Kengeveem‒Yavayam gold placer
cluster of the Eastern Taigonos provenance area.

The first data on the gold potential of the Taigonos
Peninsula were obtained in 1910‒1912 by S.I. Batsev-
ich during prospecting and exploration works for gold-
bearing placers of the Gizhiga River (State…, 1980).
As a result, gold was found in alluvial deposits of the
Avekovaya River and its tributaries.

The geological structure of the area is determined
by its position within the South Taigonos anticlino-
rium attributed to the Penzhina‒Anadyr fold zone,
which extends along the southeastern coast of the Tai-
gonos Peninsula. The anticlinorium is made up of
highly deformed Carboniferous, Jurassic, and Creta-
ceous rocks penetrated by the Early Cretaceous and
Late Cretaceous intrusions. They are unconformably
overlain by Pliocene‒Early Pleistocene and Quater-
nary rocks (State…, 1980; Gorodinsky et al., 2004).

Undivided Lower Carboniferous rocks are repre-
sented by metamorphosed sandstones, siltstones, and
RUSSIAN JOURNA
calcareous pelitic rocks. All these rocks are variably
hornfelsed. The Upper Jurassic rocks comprise mud-
stones, siltstones, black andesitic ash tuffs, volca-
nomictic sandstones, gravelstones, tuffstones, and
tuffaceous gravelstones. The Pliocene‒Early Pleisto-
cene Impoveem sequence fills the remained fragments
of the peneplained surface. The lower part of the sec-
tion is made up of poorly compacted conglomerates,
sandstones, and sands; and upper part consists of
sands with large pebble, as well as boulders of igneous
rocks. Undivided Neopleistocene alluvial deposits
compose aggradational terraces and cover of mixed
terraces. The Neopleistocene alluvial sediments con-
tain pebbles with admixture of sand and clay, pebble
and boulders with sand containing lenses of sandy
loam and loam. Modern sediments are represented by
alluvial, proluviam, eluvial, and talus sediments
(State…, 1980; Gorodinsky et al., 2004).

The valley and terrace alluvial placers of economic
grade were found in the valley of Bazovyi Creek and its
tributaries (Fig. 1). The valley of Bazovyi Creek
changes from trough shape in the lower reaches to the
canyonlike in its upper reaches. The slope angle
changes from 30° to 50°. The bottom width varies from
200 to 400 m. The flood plain is no more than 20‒60 m.
The valley includes two terraces above the f loodplain
(4‒6 and 10‒12 m), which have mixed and aggrada-
tion character. The majority of alluvial deposits were
L OF PACIFIC GEOLOGY  Vol. 18  Suppl. 1  2024
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accumulated in the lower reaches of the creek. In the
upper reaches, the thickness of alluvial deposits is
insignificant. They contain numerous large boulders
and vertical plates of primary rocks (State…, 1980;
Gorodinsky et al., 2004).

The area of Uglovoi, Kat, and Bazovyi creeks com-
prises abundant Late Cretaceous intrusive rocks
emplaced at the Cretaceous stage of magmatic activity
(State…, 1980). Most of the massifs are multiple intru-
sions varying in composition from early diorites to late
granodiorites and plagiogranites.

No primary gold deposits, only its occurrences are
known on the Taigonos Peninsula. The most signifi-
cant gold occurrence is located on the right bank of
Bazovyi Creek (Fig. 1), 9 km from its mouth. Hydro-
thermal rocks are represented by monomineralic
quartz veins, which were found in the disintegrated
blocks or as separate quartz fragments among meta-
morphic, sedimentary, and volcanosedimentary rocks
(Gorodinsky et al., 2004).

METHODS

Gold heavy concentrate was washed in the upper
reaches of Vitalkin, Kat, and Bazovyi creeks. Further
study of the chemical and mineral composition of gold
grains and associated minerals was carried out at the
Laboratory of Volcanogenic Ore Formation of the
Institute of Volcanology and Seismology, Far Eastern
Branch, Russian Academy of Sciences. The typomor-
phic features of native gold were described in detail in
compliance with corresponding methodical guides
(Petrovskaya, 1973; Nikolaeva, 1978, 1985, 1995).

To study such typomorphic features as morphol-
ogy, size, and degree of roundness, the gold grains
were initially examined and photographed using a Ste-
reo Discovery.V12 (Carl Zeiss) stereomicroscope.
From each sample, we picked ten representative grains
of different size and morphology. The selected grains
were taped to carbon strip to study the nanorelief of
native gold surface in an SE mode on an SEM Tescan
Vega 3.

To study the chemical composition, separate grains
of native gold were pressed in an epoxy compound and
polished to reach relief-free surface. The optical prop-
erties of the gold grains were examined using a Nikon
Eclipse LV100 POL microscope equipped with digital
camera for photography. The chemical composition of
gold was analyzed using an SEM Tescan Vega 3
equipped with EDS Oxford Instruments X-Mах
80 mm2. The operating conditions were as follows:
accelerating voltage of 20 kV, beam current of 14 nA,
and counting time of 10 s for all elements. Synthetic
conventional standards served as references.
RUSSIAN JOURNAL OF PACIFIC GEOLOGY  Vol. 18 
RESULTS
The studies made it possible to obtain the first data

on the morphology, size, and composition of placer
gold from the Kengeveem River. The placer gold was
variably subjected to mechanical transformations,
which resulted in a change of primary morphology of
gold grains and chemical composition.

Vitalkin Creek

Gold of Vitalkin Creek is represented by poorly and
moderately rounded grains with sizes no more than 2–
3 mm. The gold grains have a bright yellow color.
Morphologically, it forms platy crystals bearing slight
signs of mechanical deformation (Fig. 2a) and clumpy
hemihedral crystals with well pressed margins and
tighten branches (Figs. 2b–2d). As well, primary crys-
tallographic outlines are quite well discernible.
Numerous voids on the grain surface are filled with
iron hydroxides and quartz.

The gold fineness of Vitalkin Creek widely varies
from low-fineness 506‰ to high-fineness 944‰
(Fig. 3; Table 1). Some separate gold grains are
rimmed by discontinuous corrosional shells of variable
intensity (Figs. 4a–4c) and are characterized by the
wide development of high-fineness veinlets (Fig. 4d).
The thickness of the corrosional shells varies from a
few microns to 0.5 cm (Figs. 4a–4c). The high-fine-
ness veinlets within the grains are developed mainly
around voids or along fractures. The Au concentrations
in the recrystallization zones account for 89–97 wt %
(Figs. 4c, 4d, 4f, 4g; Table 2). One of the reasons for
the formation of high-fineness gold is related to the
chemical interaction of gold grains with solutions
migrating in placer (Petrovskaya, 1973; Nikolaeva,
1995). In reflected light, the recrystallization zones are
marked by more saturated yellow tint (Figs. 4a, 4e).

Kat Creek

Gold of Kat Creek is represented by intergrowths of
imperfect crystals, as well as hemihedral and clumpy
segregations (Figs. 2e–2h). The grains are small, usu-
ally no more than 1 mm in size. The color is goldish
yellow with metallic luster. The degree of roundness
varies from poor (Figs. 2e, 2f) to moderate (Figs. 2g,
2h). The gold occurs in intergrowths with quartz and
iron oxides.

The placer gold of Kat Creek contains only Au and
Ag (Table 1). Based on the histogram of Au distribu-
tion in placer gold of Kat Creek (Fig. 3), two gold pop-
ulations are distinguished: relatively low- to moderate-
fineness gold (738–828‰), and sufficiently high-
fineness gold (930–945‰). Some grains have high-
fineness rims and intergranular veinlets (Fig. 4f). They
are well seen both in reflected light and in scanning
electron microscope in BSE mode (Figs. 4e). The
external recrystallization zones changes from small
 Suppl. 1  2024
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Fig. 2. Microphotographs of native gold from Kengeveem River, illustrating grain morphologies and roundness: (a–d) poorly to
moderately rounded ribbonlike (a), hemihedral (b, c), and clumpy grains with iron oxide-filled voids from Vitalkin Creek; (e–
h) weakly to moderately rounded gold, hemihedral (e, f) and clumpy (g, h) morphologies in tight intergrowths with iron oxides,
Kat Creek; (i–l) semi- to moderately rounded gold grains with preserved primary hemihedral and clumpy morphologies, Uglovoi
Creek.
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rims to sufficiently deep embayments in the grain
(Fig. 4g). The Au concentrations in such zones reach
91.2 wt % up to practically pure (100 wt %) gold
(Figs. 4f, 4g, Table 2). The relict gold has the low-
fineness composition. The Au concentrations are 79–
82 wt % (Figs. 4f, 4g). Single gold grains have a heter-
ogenous inner structure. The primary monogranular
gold with a fineness of approximately 790–800‰
contains nearly equant inclusions of high-fineness
gold (980‰) (Fig. 4h). Such structures could be
related to the initial disintegration arising at hydro-
thermal metamorphism (Nikolaeva et al., 2003; Niko-
laeva and Yablokova, 2007; Nikiforova and Kazhen-
kina, 2018).

Uglovoi Creek

Gold concentrates of Uglovoi Creek are repre-
sented by grains of native gold from 1 to 3 mm in size
RUSSIAN JOURNA
(on average, approximately 1–2 mm). The grains fre-
quently have equant or extended morphology (Figs. 2i–
2k) and bright yellow color. Imprints of vein quartz are
preserved on the surface of some grains (Fig. 4l).

Chemically, the gold is homogenous with high
fineness. The Au content changes from 84.4 to 95.0 wt %
(Table 1). Most of analyzed analytical points fall in a
quite narrow range from 85 to 95 wt % Au (Fig. 3a). A
distinctive feature of gold of Uglovoi Creek is the con-
stant chemical composition and the absence of recrys-
tallization zones.

Bazovyi Creek

It was found that heavy concentrate samples of
Bazovyi Creek contain grains of native platinum,
native gold, iron sulfides, Ti-magnetite, native iron,
quartz, amethyst-like quartz, and garnet (spessar-
tine‒almandine).
L OF PACIFIC GEOLOGY  Vol. 18  Suppl. 1  2024
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Fig. 3. Histograms of Au concentrations in gold placers from Uglovoi (a), Kat (b), and Vitalkin (c) creeks.
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Native gold is represented by grains of different
shape and size. Heavy concentrates contain both well
rounded platy grains with coarsely shagreen surface
and weakly rounded clumpy and hemihedral gold
grains (Figs. 5a–5d). Well-rounded gold grains are
flattened to thin plates. The margins of the gold grains
are stamped, while surface is fractured (Figs. 5a, 5b).
The platy gold is ∼5–6 mm in size. Gold grains of
subore appearance with crumbled round margins and
tighten offsets have small sizes (2–3 mm) and moder-
RUSSIAN JOURNAL OF PACIFIC GEOLOGY  Vol. 18 
ate rounding (Figs. 5c, 5d), and are intergrown with
gangue minerals. Based on the composition, all gold is
high-fineness (980–990‰). No elements were
detected except for Au and Ag (Table 1).

Supergene gold. Supergene gold was found in the
Bazovyi Creek placer. Secondary gold differs from pri-
mary gold in structure. It forms loose aggregates with
highly fractured surface (Figs. 5e, 5f). The secondary
gold has a high fineness of 980–990‰.
 Suppl. 1  2024
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Table 1. Chemical composition of gold of placers of Vitalkin,
Kat, Uglovoi, and Bazovyi creeks, wt %

Creek Analysis no. Ag Au Total

Vitalkin 36 49.39 50.61 100.00
Vitalkin 27 33.91 66.96 100.87
Vitalkin 13 29.08 70.92 100.00
Vitalkin 2 14.55 85.45 100.00
Vitalkin 41 8.95 91.18 100.13
Vitalkin 31 5.45 93.77 99.23
Kat 30 23.32 78.09 101.41
Kat 42 7.02 93.68 100.70
Kat 46 5.5 94.75 100.25
Kat 73 20.84 76.57 97.40
Kat 82 20.32 80.17 100.49
Kat 114 18.57 80.99 99.55
Uglovoi 36 12.75 87.39 100.14
Uglovoi 84 11.61 88.63 100.24
Uglovoi 7 11.47 88.65 100.12
Uglovoi 56 9.2 90.56 99.76
Uglovoi 108 5.46 94.03 99.49
Uglovoi 27 5.78 94.59 100.37
Bazovyi 3 1.16 98.63 99.79
Bazovyi 14 0.86 98.39 99.25
Bazovyi 39 2.35 97.23 99.58
Bazovyi 42 0.93 99.55 100.48
Bazovyi 87 1.47 97.80 99.27
Platinum is represented by well-rounded grains
with sizes up to 1‒2 mm (Figs. 5i, 5j). SEM study of
the grains showed that the native platinum is attributed
to solid solution corresponding in composition to
Pt3Fe, which according to classification of (Cabri and
Feather, 1975) is attributed to isoferoplatinum (Table 3).
Pt‒Fe alloys frequently contain Pt‒Sb‒Pd‒Rh
inclusion.

Pyrite is present as individual cubic crystals and
their spherical intergrowths (Figs. 5m, 5n). Based on
the chemical composition, two varieties are distin-
guished: stoichiometric and arsenic-bearing pyrite
with As up to 1.3 wt % (Fig. 5n).

Native iron with an Fe content of 100.16–100.45 wt %
forms complex aggregates with small spherical inclu-
sions of iron oxides (Fig. 5p). The iron oxides (Fe 68–
74 wt %) occur as inclusions in native iron and as indi-
vidual spheres (Fig. 5o).

DISCUSSION
Placer gold from Vitalkin, Kat, and Uglovoi creeks

have some similar typomorphic features. According to
the classifications (Petrovskaya, 1973; Nikolaeva
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et al., 2003), the gold is attributed to the visible class of
moderate‒large size. Gold from the studied placers is
practically identical in the degree of roundness (Table 4).
Gold grains are moderately f lattened and have moder-
ate roundness expressed in an insignificant change of
shape, crumpling of margins, and tightening of offsets
(Fig. 2). Distinctive features are the chemical compo-
sition and inner structure. Heavy concentrate from
Bazovyi Creek is characterized by the qualitatively dif-
ferent indicator features.

Degree of Abrasion and Roundness
as Indicators of Transport Distance

Important indicators of the transport distance of
placer gold are the f latness (abrasion) index and
degree of roundness (Petrovskaya, 1973; Knight et al.,
1999). Knight et al. (1999) present convincing evi-
dence for a positive correlation of the f latness index
and roundness of gold grains with transport distance.
According to their data, the most intense f latness
index of gold crystals up to lump-shaped segregations
begins from a distance of over 5 km from the primary
source. The gold grains acquire a round morphology
directly near outcrops of primary bodies, approxi-
mately within 3 km (Knight et al., 1999). It is believed
that only well-rounded gold grains are subjected to
flattening (Petrovskaya, 1973). Thus, the f latness
index and degree of roundness of gold are indicative of
the transport distance.

The placer gold of Vitalkin, Kat, and Uglovoi
creeks is characterized by weakly to moderate round-
ness and uneven roundness of offsets (Fig. 2). The
presence of gold grains with rounded angular offsets
and diverse subore morphology can be used as crite-
rion of primary source proximity and insignificant
transport of placer material.

Gold from the Bazovyi Creek placer shows a practi-
cally perfect to moderate degree of roundness (Figs. 5a,
5d). The perfectly rounded gold grains with f lat shapes
indicate its long-term evolution in placer and signifi-
cant transport from the primary source (Figs. 5a, 5b).
Gold of “ore appearance” from the Bazovyi Creek
placer (Figs. 5c, 5d) has much in common with placer
gold from Vitalkin, Kat, and Uglovoi creeks (Fig. 2).
The grain morphologies are similar, while the degree
of distortion is insignificant, which suggests a short
residence time of gold in exogenic conditions and the
proximal source.

Chemical Composition of Gold and High-Fineness Shells
Placer gold of Vitalkin and Kat creeks experienced

electrochemical corrosion and volume process of sil-
ver diffusion, which are expressed in the formation of
high-fineness rims of different thickness and inter-
granular veinlets (Fig. 4). Such transformations are
typical of gold from supergene zone and could be
intensified in placers. The degree of supergene trans-
L OF PACIFIC GEOLOGY  Vol. 18  Suppl. 1  2024
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Fig. 4. Characteristics of internal structure of native gold from Vitalkin (a–d), Kat (e–h), and Uglovoi creeks (i–l). Photos (a, e,
i) were taken by optical microscope in reflected light; other photos are BSE images taken by scanning electron microscope. (a–
c) Intense (a, b) and poorly (c) developed corrosional shell in native gold of Vitalkin Creek; (d) intergranular veins in native gold,
Vitalkin creek; (e) high-fineness rim in native gold under reflected light, Kat creek; (f–j) high-fineness vein and corrosion rim in
placer gold from Kat Creek; (h) inclusions of high-fineness native gold in placer gold from Kat creek; (i–j) homogeneous internal
structure of placer gold from Uglovoi Creek (Au = 87–90 wt %); (k) porosity in gold, Uglovoi Creek; (l) preserved imprint of vein
mineral in placer gold, Uglovoi creek.
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formations in the placer gold of Vitalkin and Kat
creeks is insignificant and likely was caused by weath-
ering of primary ores.

Most of the studied gold grains show the high-fine-
ness composition, but the placers of Vitalkin and Kat
creeks, in addition, contain gold of low and moderate
fineness (Fig. 3). Differences in the fineness of resid-
ual gold could indicate the age, type, and depth of
eroded source areas (Petrovskaya, 1973). The only
common feature of all studied placer gold is the
absence of other trace elements except for silver, which
indirectly confirms their derivation from a common
primary source. Thus, the placers of Vitalkin, Kat, and
Uglovoi creeks were likely formed from a common
genetic source. The presence of low and moderate-
fineness gold in the placers could be related to the
depth of eroded primary bodies.

The Bazovyi Creek placer contains two gold variet-
ies: primary and secondary mustard. The primary gold
RUSSIAN JOURNAL OF PACIFIC GEOLOGY  Vol. 18 
has fineness close to that of Uglovoi Creek placer gold:
900‒950‰ (Fig. 3), which could serve as an addi-
tional sign of a common primary source.

Inferred Genetic Sources

Primary gold deposits in the southern Taigonos
peninsula were not found. The disintegrated blocks of
quartz veins in the wall of Bazovyi Creek and zone of
hydrothermally altered rocks are observed in the Ken-
geveem River valley (Fig. 1).

Subore morphology and the moderate degree of
roundness of gold grains of the Vitalkin, Kat, and
Uglovoi placers indicate short-term transport in the
placer bed and an insignificant distance from the pri-
mary source. Using the criteria of (Knight et al.,
1999), we can suggest that the distance to primary
sources is no less than 5 km. The presence of high-
fineness rims and intergranular veinlets in gold of
 Suppl. 1  2024
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Table 2. Chemical composition of relic gold and recrystallization zones in gold of alluvial deposits from Vitalkin and Kat
creeks, wt %

Creek Grain no.
Unaltered gold Corrosional shell

Au Ag total Au Ag total

Vitalkin 4 65.91 30.25 96.16 97.71 2.21 99.91

Vitalkin 5 66.96 33.91 100.87 95.86 4.33 100.18

Vitalkin 7 50.61 49.39 100.00 95.25 4.91 100.16

Vitalkin 7 64.99 33.78 98.77 96.87 2.82 99.69

Vitalkin 9 71.26 28.74 100.00 96.96 3.43 100.38

Vitalkin 9 70.92 29.08 100.00 95.69 4.31 100.00

Vitalkin 9 83.50 17.36 100.85 96.62 3.38 100.00

Kat 12 78.09 23.32 101.41 96.08 2.56 98.64

Kat 18 73.03 25.80 98.84 96.66 4.65 101.31

Kat 19 76.57 20.84 97.40 99.04 1.81 100.86

Kat 20 80.17 20.32 100.49 97.16 2.18 99.34

Kat 22 79.56 18.26 97.81 98.71 1.53 100.25

Kat 22 80.99 18.57 99.55 97.54 2.95 100.50

Kat 23 84.18 17.48 101.66 97.88 1.61 99.49

Table 3. Chemical composition of platinum-group minerals from gold-bearing placer of Bazovyi Creek, wt %

Analyses 1–5, isoferroplatinum; analyses 6–7, inclusions in Pt–Fe alloy.

Ordinal no. Analysis no. Rh Pt Pd Fe Sb Total

1 9 0.00 90.7 0.00 9.15 0.00 99.85

2 17 0.00 90.88 0.00 8.84 0.00 99.72

3 20 0.00 90.22 0.00 9.24 0.00 99.46

4 53 0.00 90.76 0.00 9.23 0.00 99.99

5 54 0.00 91.26 0.00 9.08 0.00 100.34

6 24 7.06 46.13 10.71 0.47 36.04 100.42

7 35 6.52 50.23 10.14 1.18 34.3 102.37
Vitalkin and Kat creeks indicates that the gold was

derived from the supergene zone. The placer gold of

Uglovoi Creek shows no signs of supergene alteration.

Based on this, we can conclude that their source was

destroyed primary gold‒quartz ores.

The simple chemical composition of placer gold of

the Kengeveem River and the absence of trace ele-

ments make it similar to gold of epithermal gold‒silver

deposits of Kamchatka (Andreeva and Kudaeva, 2013;

Okrugin et al., 2014; Skilskaia et al., 2015; Okrugin

and Skilskaia, 2020). Thus, a possible source of placer

gold could be the low-sulfide quartz veins.
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The placer gold of Bazovyi Creek has qualitatively
distinctive mineralogical-geochemical features. Based
on the morphology, degree of roundness, and flatness
index, two types of gold were distinguished: well-
rounded flattened gold grains and grains with pre-
served signs of primary crystalline structure (Figs. 5a–
5d). In addition, the presence of supergene gold in
heavy concentrates indicates gold supply from oxi-
dized ores. Thus, three independent primary sources
can be established for the placer gold of the Bazovyi
Creek. As well, the moderately rounded gold of subore
appearance (Figs. 5c, 5d) based on typomorphic fea-
tures is similar to gold from placers of Vitalkin, Kat,
L OF PACIFIC GEOLOGY  Vol. 18  Suppl. 1  2024
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Fig. 5. BSE images of native gold and associated minerals from placer deposit of Bazovyi Creek. (a–b) Well-rounded lamellar
gold grains with rough shagreen surface; (c–d) medium-rounded gold intergrown with quartz (black); (e–f) supergene (mustard)
gold; (g–h) details of structure of mustard gold surface; (i–j) grains of native isoferroplatinum; (k–l) inclusions of Pt-Sb-Pd-Rh
(dark gray) composition in isoferroplatinum; (m) spherical intergrowth of hypidiomorphic pyrite crystals; (n) fragment of sur-
face; (o) spherical iron oxide grain; (p) inclusion of Fe2O3 (gray) in native iron.

(a) (b) (c) (d)

(e) (f) (g) (h)

(i) (j) (k)
Pt-Fe

Pt-Fe

Fe68.7

Fe100.14

Fe75.68

Py

As-Py

Pt-Sb-Pd-Rh

Pt-Sb-Pd-Rh

(l)

(m) (n) (o) (p)

2.5 mm 500 �m

50 �m

200 �m 250 �m 10 �m 10 �m

200 �m 250 �m 50 �m 20 �m

50 �m 20 �m 20 �m

250 �m 500 �m
and Uglovoi creeks and could have been derived from

the same genetic source. Such source could be

monomineralic quartz veins localized in the right bank

of the Bazovyi Creek (Fig. 1). Flattened gold grains

with the high degree of roundness were formed from a

distal source supposedly related to gabbroids.

The genetic source of platinum in the Bazovyi

Creek placer and its relationship with gold remain

unknown.
RUSSIAN JOURNAL OF PACIFIC GEOLOGY  Vol. 18 
CONCLUSIONS

Gold from placers of the Kengeveem River of the

Taigonos Peninsula is represented by the following

varieties: well-rounded high-fineness platy grains;

moderately rounded hemihedral clumpy monograins

with a wide fineness range; grains with a heterogenous

internal structure (high-fineness shells, intergranular

veinlets, and heterogenous patchy structure), and

supergene secondary gold. All gold has a simple chem-
 Suppl. 1  2024
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MORPHOLOGICAL CHARACTERISTICS AND CHEMICAL COMPOSITION S133
ical composition, with silver as the only admixture.
High-fineness gold predominates.

Given these facts, we can conclude that the placer
gold of the Kengeveem River Basin was supplied from
different genetic sources: low-sulfide quartz veins sim-
ilar to the epithermal deposits of Kamchatka, the
supergene zone, and an unestablished distal source.

ACKNOWLEDGMENTS

We are grateful to I.V. Matyushkin for the material and

help with studies.

FUNDING

The study was carried out under the government-

financed project of the Laboratory of the Volcanogenic Ore

Formation of the Institute of Volcanology and Seismology,

Far Eastern Branch, Russian Academy of Sciences.

CONFLICT OF INTEREST

The authors of this work declare that they have no con-

flicts of interest.

REFERENCES

E. D. Andreeva and Sh. S. Kudaeva, “Typomorphism of
native gold from the Balkhach ore cluster (Kamchat-
ka),” Studies in the Earth Sciences. Proceedings of the
11th Regional Youth Scientific Conference, Petropavlov-
sk-Kamchatsky, Russia, 2013 (IVS FEB RAS, Pet-
ropavlovsk-Kamchatsky, 2013), pp. 5–118.

I. Bonev, T. Kerestedjian, R. Atanassova, et al., “Morpho-
genesis and composition of native gold in the Chelo-
pech volcanic-hosted Au–Cu epithermal deposit,
Srednogoria Zone, Bulgaria,” Mineral. Deposita 37,
614–629 (2002). 
https://doi.org/10.1007/s00126-002-0273-8

L. J. Cabri and C. E. Feather, “Platinum–iron alloys: a no-
menclature based on a study of natural and synthetic al-
loys,” Can. Mineral. 13 (2), 117–126 (1975).

A. N. Glukhov, N. E. Savva, G. Kh. Bulyakov, et al., “Na-
tive gold in ores and placers of the Glukharinsk cluster,
Magadan region,” Rudy Met., No. 2, 55–65 (2018).

M. E. Gorodinsky, V. K. Polyarus, and L. A. Polyarus, In-
termediate Report on the Results of Work on the “Analysis
of Placer Gold Content in the Magadan Region for the
Purpose of Planning and Licensing Prospecting for Placer
Gold (TFI in the Magadan region, Magadan, 2004).

J. B. Knight, S. R. Morison, and J. K. Mortensen, “The re-
lationship between placer gold particle shape rimming,
and distance of f luvial transport as exemplified by gold
from the Klondike District, Yukon Territory, Canada,”
Econom. Geol. 94 (5), 635–648 (1999).

I. S. Litvinenko, Alluvial Gold Deposits in the Omchak Clus-
ter (SVKNII FEB RAN, Magadan, 2002).

I. S. Litvinenko and L. A. Shilina, “Placer gold deposit in
the Nizhnii-Myakitsky ore-placer field, North-East
Russia,” Rudy Met., No. 1, 75–90 (2017).

G. G. Mudaliar, J. P. Richards, and D. R. Eccles, Gold,
Platinum and Diamond Placer Deposits in Alluvial
Gravels, Whitecourt, Alberta, Special Report, 89,
(2007)

P. A. Nevolko, V. V. Kolpakov, G. V. Nesterenko, et al.,
“Alluvial–placer gold of northwestern Salair: composi-
tion, types, and mineral microinclusions,” Russ. Geol.
Geophys. 60 (1), 67–85 (2019).

L. A. Nikolaeva, Genetic Features of Native Gold as Criteria
in the Search and Evaluation of Ores and Placer Gold De-
posits (Nedra, Moscow, 1978).

L. A. Nikolaeva, Methodological Guide to the Study of Native
Gold during Geological Exploration (TsNIGRI, Mos-
cow, 1985).

L. A. Nikolaeva, “Methods of the interpretation of results of
the study of placer native gold,” Rudy Met., No. 2, 51–
54 (1995).

L. A. Nikolaeva and S. V. Yablokova, “Typomorphic fea-
tures of native gold and its use in geological explora-
tion,” Rudy Met., No. 6, 41–57 (2007).

L. A. Nikolaeva, A. M. Gavrilov, A. N. Nekrasova, et al.,
Typomorphism of Native Gold. Methodical Recommenda-
tions for Exploration Works (TsNIGRI, Moscow, 2003).

L. A. Nikolaeva, A. M. Gavrilov, A. N. Nekrasova, et al.,
Atlas of the Native Gold from Ore and Placer Deposits in
Russia (TsNIGRI, Moscow, 2003).

L. A. Nikolaeva, A. M. Gavrilov, A. N. Nekrasova, et al.,
Typomorphism of Native Gold. Guides for Exploration
Works (TsNIGRI, Moscow, 2021).

Z. S. Nikiforova and A. G. Kazhenkina, “Typomorphism of
the alluvial gold of the Khatyrkhai ore-placer cluster
(Verkhneamginskaya Area),” Prir. Res. Arktiki Subark-
tiki 24 (2), 39–48 (2018).

Z. S. Nikiforova, Yu. A. Kalinin, and V. A. Makarov, “Evo-
lution of native gold under exogenous conditions,”
Russ. Geol. Geophys. 61 (11), 1244–1259 (2020).

V. M. Okrugin and E. D. Skilskaia, “Mineralogy and f luid
inclusions study of the Baranevskoye gold–silver de-
posit, Central Kamchatka, Russia,” Earth Sci. Front.
27 (5), 136–150 (2020).
https://doi.org/10.13745/j.esf.sf.2020.5.58

V. M. Okrugin, E. D. Andreeva, D. A. Yablokova, et al.,
“New data on the ores of the Aginsky gold-telluride de-
posit (Central Kamchatka),” Volcanism and Related
Processes. Proceedings of the 17th Annual Scientific Con-
ference Dedicated to the Volcanologist’s Day, Petropav-
losk-Kamchatsky, Russia, 2014 (IVS FEB RAS, Pet-
ropavlovsk-Kamchatsky, 2014), pp. 334–340.

N. V. Petrovskaya, Native Gold: General Characteristics, Ty-
pomorphism, and Problems of Genesis  (Nauka, Mos-
cow, 1973).

N. N. Pozdnyakova, Extended Abstract of Candidate’s Dis-
sertation in Geology and Mineralogy (Moscow, 2015).

E. D. Skilskaia, V. M. Okrugin, Sh. S. Kudaeva, et al., Gold
spectiation in ores of volcanogenic hydrothermal de-
posits in Central Kamchatka,” New in the Knowledge of
Ore Formation Processes. Proceedings of the Fifth Russian
Youth Scientific and Practical School with International
Participation, Moscow, Russia, 2015 (IGEM RAS, Mos-
cow, 2015), pp. 214–218.
RUSSIAN JOURNAL OF PACIFIC GEOLOGY  Vol. 18  Suppl. 1  2024



S134 SKILSKAIA, KUDAEVA
State Geological Map of the USSR. Scale 1 : 200000.
Magadan Series. Sheets P-57-XXIX, XXX, XXVIII,
XXXV: Explanatory Note (VSEGEI, Moscow, 1980).

V. Stefanova, T. Serafimovsky, and G. Tasev, “Morpholog-
ical and chemical characteristics of the placer gold de-
posits from Meckin Dol, locality Borov Dol, eastern
Macedonia,” Tekhnika 69 (3), 409–415 (2014).
https://doi. org/10.5937/tehnika1403409S

A. V. Terekhova, A. V. Molchanov, V. V. Shatov, et al., “Ty-
pomorphism of native gold from Cenozoic deposits of
the Gorely Stream and its relationship with primary
sources within the Verkhneamginsky ore-placer cluster
(South Yakutia),” Regional Geol. Metallogen., No. 65,
93–103 (2016).

B. Townley, V. Maksaev, C. Palacios, et al., “Gold grain
morphology and composition as an exploration tool:
Application to gold exploration in covered areas,” Geo-
chem. Explor. Environ. Anal. 3 (1), 29–38 (2003). 
https://doi.org/10.1144/1467-787302-042

N. A. Shilo, The Concept of Placers: The Theory of Placer-
Forming Ore Formations and Placers (Dalnauka, Vladi-
vostok, 2002).

Translated by M. Bogina

Publisher’s Note. Pleiades Publishing remains
neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
RUSSIAN JOURNAL OF PACIFIC GEOLOGY  Vol. 18  Suppl. 1  2024


	INTRODUCTION
	GEOLOGY OF THE STUDIED AREA
	METHODS
	RESULTS
	Vitalkin Creek
	Kat Creek
	Uglovoi Creek
	Bazovyi Creek

	DISCUSSION
	Degree of Abrasion and Roundness as Indicators of Transport Distance
	Chemical Composition of Gold and High-Fineness Shells
	Inferred Genetic Sources

	CONCLUSIONS
	REFERENCES

		2024-08-21T21:02:12+0300
	Preflight Ticket Signature




