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Fu,qporeonoruqecuaﬂ HapTa CCCP

YC/NIOBHbIE OBO3HAYEHUWA H TMAPOrEOJIOTMYECHOWM

HAPTE CCCP MACLUTABA 1:5 000 000 (TPYHTOBbIE BOAbI

SYMBOLS FOR HYDROGEOLOGICAL MAP OF THE USSR SCALE 1:5000 000 (UNCONFINED WATER AND CONFINED WATER)

M HAMOPHBLIE BOAbl)

PACMPOCTPAHEHUE BOJOHOCHbLIX TOPU3OHTOB, HOMMJIEKCOB, 30H TPELLUMHOBATOCTU, A TAHHHE BOJOHOCHbIX MPOCNOEB U JIMH3 B TOJILLAX MNPEMMYLLECTBEHHO BOAOYMOPHbLIX OTNOHEHUA
DISTRIBUTION OF AQUIFERS, AQUIFER COMPLEXES, ZONES OF ROCK FRACTURE, AS WELL AS WATER-BEARING

INTERBEDS AND LENSES

IN STRATA

MAINLY OF

IMPERMEABLE DEPOSITS
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MNACTOBbIX BOA (APTE3WAHCHWE)

FORMATIONAL WATER

(ARTESIAN)

TPELWWHHBIX W NJACTOBbIX
FISSURE AND_FORMATIONAL
WATERS

TPELLUMHHbBIX BOA

FISSURE WATER

B nonommTensAax
B otpuuatenshbix | MOPHIOCTPYKTypax
MOPBIOCTPYKTypax | “ BYNKAHOTeHHbIX

cynep6acceiiax
In negative | In positive morpho-
morphological | logical structures
structures and volcanogemc

Superbas|

B NPOCOH U NMH3H B

30He! ocTH|

rops
HOMNNEHCEI

Aquifers, aquifer complexes

TONLaX BOAOYNOPHLIX OTAOMEHHi

Water-bearing interbeds and lenses
in strata of impermeable deposits

Water-bearing zones of rock
fracture

Aquifer complexes

Mepsbie Saneraoume
OT NoBepXHOCTH
First from the

Underlying the
land surface

Mepssie
Hue nepsuix**| oT nosepxHocTH

Baneratowne

Hue nepsbix**|
First from the | Underlying the
land surface

Baneraowme,
Hume nepebix*™|

Underlying the

Mepssie
o7 nosepxHoCTH
First from the

land surface

Mepssie oT NOBEPXHOCTH

First from the land surface

BO3PACT BOJAOHOCHbIX NMOPOA U UX FEHETM"IECHMM ™n
(ANA YETBEPTMYHBIX OTJIOHHEHMM)*

AGE OF WATER-BEARING ROCKS AND THEIR GENEI'IC TYPE
(FOR QUARTERNARY DEPOSITS)*

first aquifers** first aquiters¥* first aquifers**

MJIACTOBbIX BOJA (APTESUMAHCHWE)

FORMATIONAL ~ WATER

(ARTESIAN)

TPELLIMHHBIX W MJACTOBbIX
FISSURE AND FORMATIONAL
WATERS

TPELLMHHBIX BOA

FISSURE WATER

B oTpuuaTensHbix | MOPHOCTPYHTypax
MOPHOCTPYKTypax | M BYNKAHOTEHHbIX

B nonomuTensHbix

cynep6accenHax

In negative |In positive morpho-
morphological | logical structures
structures and volcanogenic

superbasins

BOAOKOCHH® OPH3OHTH,
HoMnAEHCH!

Aquifers, aquifer complexes

BoaoHOGCHbIE NPOCAOM W HHBH B

TONMUaX BOAOYNOPHLIX OTIOMEHH

Water-bearing interbeds and lenses
in_strata of impermeable deposits

30Hs! T ocTH|

Water-bearing zones of rock
racture

Aquifer complexes

Mepesie
oOT nosepxHoCTH
First from the
land surface

Baneratowmne
HiKe nepsbixt *
Underlying the
first aquifers**

Mepsbie Baneraowme
oT nosepxHoCTH | Hume nepeuix*¥]
First from the | Underlying the
land surface first aquifers**

Saneratoume
Hue nepebix*¥|
Underlying the
first aquifers**

Mepssie
ot nosepxHocTH

First from the
land surface

Mepssie OT NOBEPXHOCTH
First from the land surface

BO3PACT BOJLOHOCHbIX MOPOA*

AGE OF WATER-BEARING ROCKS *

Anntosuanshsie; (ally; amQ; alQ; a,laQ; a,iQ; apQ)
Alluvial

Hepacunenenusie mopornue; (Ml mly-y; mQy; mQy; mQ,y; mQ;; m,amQ; m, ad)
Non-separated marine

Osephble u 03epHo-neanukossie; (1al; I, 1ad; la; 10; la, 10)
Lacustrine and lacustrine-glacial

[+ Ha, ); (1Q, 110, 10, faQ)-

( P
Fluvioglacial (supermorainic)

L) NbHble -BanaancKue
intermorainic ko-Valdaiski

=

OrnAuManbHuie MecTamu noamMop

a)
Fluvioglacial intermorainic locally submorainic:
a) Dneprovsko-Moskovski, b) Oksko-Dneprovski

Hamosele ¥ HOHEYHO-MOpeHHble
Kamy and recessional morainic

Mopennsie; (0, amQy: 6, 105 g, G gl 9Qy; qmQ)

Morainic

Denosnansue; (dcl; de, eQ; de, cQ; d0,-)-
Talus

Oniosmanehwe; (edl; ed, dQ; e, eqQ; ed,eQ; e, cQ; ed,cQ; e,sQ)
Eluvial

Honnosuanersie; (¢, dc0; c, dc,el; ceQ)
Colluvial

Jléccosbie u néccosuaHse HeBbiAcHeHHoro reneanca; (L,d0)
Loessial and loess-like, genesis unkown

fAbHblE

nbHbIE U @
Proluvial and alluvial-proluvial

(s, d, eQ, s, deQ)

"
Solifluction and talus-solifluction

Donossie
Eolian

XemoreHHble (copoBbie)
Chamogenic (sor)

HepacunenenHbie pasnnyHoro renesuca
Non-separated, different genesis

o i (N0 Np+Qu Np*Qi N-0, N+Q))

HeoreHossle n 4etsepTHyHLIE O
Neogenic and Quarternary of ddferent genesns

BynkaHorenHsie nivouetossie u vetsepruansie (80; B0 BN; N» BN
Volcanogenic Pliocene and Quarternary
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Heoren; (N;m+Nyp)
Neogene

Manouen; (Nye: Nyp)
Pliocene

Muouer; (N}; N% N,S)

Miocene

Maneorew u neorew; (P-N;; Pi+N;; P,=Ny; PNy P-N)
Paleogene and Neogene

Maneorex
Paleogene

OnuroueH
Oligocene

QoueH (a), aoueH-onuroueH (6)
Eocene (a), Eocene-Oligocene (6)

ManeoueH (a), naneoueH-souex (6)
Paleocene (a), Paledcene-Eocene (6)

Men u naneoren; (K+By; K,*+P 5 K;+P))
Cretaceous and Paleogene

Men
Cretaceous

Bepxhuin men; (K;c+t)
Upper Cretaceous

Anb6-ceHomaH
Albian-Cenomanian

Huwruit men; (Kinc; Kia; Kial)
Lower-Cretaceous

HOpa u men; (J+K; J3+K)
Jurassic and Cretaceous

HOpa; (J;5)
Jurassic

BepxHas topa
Upper Jurassic

CpenHAn t0pa; CPEAHAR W BEPXHAA lopa
Middle Jurassic, Middle and Upper Jurassic

Humnas topa (a), HM#HAR 1 cpeaHsn topa (6)
Lower Jurassic (a), Lower and Middle Jurassic (6)

Tpuac v topa; (T;+))
Triassic and Jurassic

MNACTOBbIX BOA (APTE3MAHCHME)
FORMATIONAL WATER (ARTESIAN)

TPELLMHHBIX BOA

FISSURE WATER

FISSURE AND FORMATIONAL

TPELLMHHBIX W MNACTOBbIX

WATERS
B nonomutensHeix
B oTpHuarenshux | MOPHOCTPYKTYpax

# By THaHOT eHHbix
MOPROCTRYHTYPAX | G B D CCaiHax

In negative In positive mor-
morphological | phological structu-
structures res and volcano-

enic_superbasins

BOAOHOCHHIE OPHIOHTS
HOMMAGHCH!

Aquifers, aquifer complexes

BOAOHOCHBIE NPOCNON W NHH3LI B
TONUAX BOAOYNOPHLIX OTAOM(EHHi
Water-bearing interbeds and lenses
in strata of impermeable deposits

30HBI

Water-bearing zones of rock
fracture

Aquifer complexes

Sanerarowue
OT NOBEPXHOCTH

First from the | Underlying the

Mepas
Hue nepeuix**| o nosepxHocTH

Sanerarowme
HHME NepBbIX*¥|

First from the | Underlying the

Mepssie 3aneratowne
OT NOBEPXHOCTH | HUMe nepsbix*¥

First from the | Underlying the

Mepssie oT nosepxHOCTH

First from the land surface

BO3PACT BOJIOHOCHbIX MOPOA*

AGE OF WATER-BEARING ROCKS*

land surface first aquifers ** land surface first aquifers**|. land surface first aquifers**
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FORMATIONAL ~ WATER

MNNACTOBbIX BOZ (APTE3WAHCHME)

(ARTESIAN)

TPELLMHHbBIX W NJACTOBbIX
FISSURE AND FORMATIONAL
WATERS

TPELLIMHHBIX BOA
FISSURE WATER

B oTpuuatenshbix | MOPBOCTPYKTYpax

womBocToyTIPa | % SIS
In ”ﬁgla‘"{e i In_positive mor—
morphological phological s slructu-
structures res and volcano-

B nonomurenshbix

e peanns

BOAOHOGHE FOPUIOHTS,
HOMNAGHCHI

Aquiters, aquifer complexes

BOKIOHOCHSIE NPOCAOK W MMH3S! B
TOMWaX BOMOYNOPHBIX OTAOMEHHH
Water-bearing interbeds and lenses
in strata of impermeable deposits

30HE! TOCTH

Water-bearing zones of rock
fracture

Aquifer complexes

epsbie

OT N0BEPXHOCTH
First from the
land surface

Baneraouwme
HUMe nepeeix*¥|

Underlying the

Mepsbie Baneratowue
OT MOBEPXHOCTH | HUME NepBbix**|
First from the
land surface

Saneraowme
Hume nepebix*H

Underlying the

Mepssie
oT noBepXHOCTH
First from the

Mepssie OT noBepXHOCTH

First from the land surface

BO3PACT BOJOHOCHbIX MoPOA*

AGE OF WATER-BEARING ROCKS*

Underlying the

first aquifers ** first aquifers** land surface first aquifers**

v

Tpuac
Triassic

Bepxuuit Tpuac
Upper Triassic

HumHUI TpHac, HUHHWA U CPEaHWA TpHac
Lower Triassic, Lower and Middle Triassic

Mesozon
Mesozoic

Mepms u Tpuac; (P,+T)
Permian and Triassic

Mepms
Permian

BepxHaa nepms
Upper Permian

Tarapckuit Apyc
Tatarski stage

HagaHckuin apyc
Kazanski stage

Viumorui spyc
Ufimski stage

HumHan nepmb
Lower Permian

HyHrypckun spyc
Kungurski stage

Hap6o u nepme; (C+P;Cp-P))
Carboniferous and Permian

Hap6ox
Carboniferous

BepxHuit kapGoH
Upper Carboniferous

CpeaHuit KapGoH (a), CpeaHHin U BepXHU KapGoH (6)
Middle Carboniferous (a), Middle and Upper Carboniferous (6)

Huminni HapGoH (@), HUMHMIA M CpeaHnit HapGoH (6)
Lower Carboniferous (a), Lower and Middle Carboniferous (6)

JNeson u wap6ow; (D;+Cy; Dyfm+Ct; D,-C)
Devonian and Carboniferous

Jleson
Devonian

BepxHuit aesoH
Upper Devonian

CpeaHnit neBOH (a), cpeaHuit n BepxHuit AesoH (6)
Middle Devonian (a), Middle and Upper Devonian (b)

HWHHWA [EBOH, HUMHWI M CPEAHWI AEeBOH
Lower Devonian, Lower and Middle Devonian

Cunyp 4 nesoH
Silurian and Devonian

BoaoHOCHbIE KOMMIEHCHI HA TEPPUTOPMM MPEUMYLLIECTBEHHO CrIOLIHOMO PadBUTMA MHOMONIETHEMEP3/ILIX NOpPOA,
Aquifer complexes in areas mainly of continuous permafrost

Bacceitibl nnacToBbIx BOA (apTeauaHcKue)
Basins of formational water (artesian)

o [lepsbie oT 3emmm nopoa bl Ha BCHO , HO \
BOAbI CE30HHO-TANOrO COA U BOAbI TAIMKOB
The first from the land surface rock complexes are frozen over the whole thickness but contain

waters of seasonally thaw layer and waters of taliks

t nopoa TONLKO B BEPXHEM YACTH, FAE MECTAaMH COAEPHAT BOALI CE30H-
HO-Ta/lOro CMIOA M BO/AbI TaMMKOB; B HUMKHENA YAaCTW PErMOHaNLHO Pa3BMTLI NOAMEP3NOTHbIE BOALI
Rock complexes are frozen only in the upper part where they locally contain waters of seasonally
thaw layer and waters of taliks; in the lower part subpermafrost water reagionally occurs

® Homnnexcsl nopoA (a) ¥ 3O0HE TpewwHosaTocTH (6), 3aneralowne Hure NEepBbiX, NPOMOPOMEH-

Hble Ha BCIO MOWWHOCTL

Rock complexes (a) and zones of rosk fracture (6), underlying the first frozen rocks over the

whole thickness

BacceiHsl TpeWmHHLIX BOA,
Basins of fissure water
HomMnneKcel opoa NPOMOPOMEHb! TONLKO B BEPXHEH 4YaCTH, re MECTaMu COAEPMAT BOAbI CE30H-
HO-TANOro CNOA M BOABI TANMKOB, @ NOAMEP3NOTHLIE BOAbI PadBHTHL:
Rock complexes are frozen only in the upper part where they locally contain waters of seasonally
thaw layer and waters of taliks, and subpermafrost water occurs in:

B HUMHEN HaCTH BOHbI per TOCTH M NO 30HaM TeK
in lower part of the zone of regional jointing and along the zones of tectonic d\sturbances

8 30He per
30HaX TEHTOHWYECKNWX HapylieHw#

in the zone of regional jointing mainly in taliks along river valleys and in the zone of tectonic
disturbances

TOCTH TBEHHO B TanWKax Mo AONMHAM PeK U B

B 30HaX TEHTOHUYECHMX Hapywennﬁ
in the zones of tectonic disturbances

NN

Mpumeyanua:

Notes:

Bacceittbl TPELMHHBIX W NacToBbIX BOA
Basins of fissure and formational waters

HomnneKcel NopoA NPOMOPOMEHs! TONLKO B BEPXHEM 4AaCTH, rAe MecTamn COAEPMAT BOAbI CE30HHO-Tano-
rO CNOA M BOAbl TAMKOB; B HUMHENA YaCTW Pa3BMTHI NOAMEP3NOTHbIE BOABI:

Rock complexes are frozen only in upper part where they locally contain waters of seasonally thaw layer
and waters of taliks, in the lower part subpermafrost water occurs:

B OTpUUATENbHBIX MOPHOCTPYKTYpax
in negative morphological structures

B MONOMUTENLHLIX MOPPOCTPYKTYPAX W BY/HAHOrEHHbIX CynepGacceiHax
in positive morphological structures and volcanic superbasins

MoamepanoTHble BOAb PadBUTLI Per) B K 30He P
* BAaTOCTH, OOYCNOBNGHHOW MPOLECCaMM Mepanumou AeamHTerpaumm
Subpermafrost water occurs regionally and is confined mainly to the zone of high rock fracture due to the

processes of frozen disintegration

M 30H TOCTH BO BCEX TWNax rua-

ANA NepBbixX KOHTYp—

1. Bospact u reHesuc BOAOHOCHbIX FOPU3OHTOB,
POreosIornYecKHx CTPYKTYP useTom
ANA HUMEe3aneratoLnx)

N

PacnpocTpaHeHne BOAOHOGHbIX TOPH3OHTOB U BOIOHOCHLX HOMMIGKCOB BCEX TEHETMECKMX THMOB HeT-
BEPTHUHBIX OT/NOMEHHII, Xapax THNOM 804, no-
Ha3bIBAETCA BO BCEX CTPYKTYPax OAUHAaKOBO, ywmuaaemn NULWb HANM4Me WK OTCYTCTBUE MEP3NOH 3OHbI

1. Age and genesis of aquifers, aquifer complexes and zones of rock fracture in all types of hudro eclogr

cal structures are shown by colour (background colouring—for the first aquifer complexes, contour line—for
underlying aquifer complexes)

L]

Aquifers and aquifer complexes of all genstic types of Quarternary deposits characterized by pore—formational
type of ground-waters accumulation are shown by the same sign in all structures but the presence or absence
of the frozen zone is only taken into account

Il PACMPOCTPAHEHME BOAOYMOPHBLIX MOPOA
Il DISTRIBUTION OF WATER-RESISTANT ROCKS

B

BoaoynopHsie nopoas, BuIxOAALINE
Ha NOBEPXHOCTL

Water-resistant rocks outcropping

BopoynopHsie nopoasl, He BbIXOAR-
LMe Ha AHEBHYIO NOBEPXHOCTS (a,6)*

Water-resistant rocks, non outcrop-
ping (a.6)*

nopoAs,

Cocras 1 Bo3pacT nopoA

Composition and age of water-resistant rocks

nopoas!,
Ha NOBEPXHOCTL

Water-resistant rocks outcropping

bIe FOPU3OHTHI M KOMMIGHCHI

Water resistant separating aquifers

CocTas ¥ BO3PACT BOAOYNOPHbIX NOPOA

Composition and age of water-resistant rocks

and aquifer complexes

Clays of Quarternary and Pliosene age

[nukel Heorena
Clays of Neogene

[nnksl MUoueHa
Clays of Miocene

[ AMHB HUMHETO M CPeAHero muoueHa
Clays of Lower and Middle Miocene

[nvHel onMroueHa W MuoueHa
Clays of Oligocene and Miocene

[nuHel 30ueHa  onurouena
Clays of Eocene and Oligocene

[nukbl 0ueHa
Clays of Eocene

[nHbl naneoueHa M aoueHa
Clays of Paleocene and Eocene

Fnukel naneouena
Clays of Paleocene

[MHBI 4ETBEPTMYHOrO W NIMOLEHOBOrO BO3pacTa

[nuHel naneorexa
Clays of Paleogene age

MeprenbHo-MeN0BLIE NOPOAbI BEPXHErO Mena
(Axenposcro-ZoHeuruit GaccenH)

o0 [nMHBI M_aprunnuTsel BepxHero mena
(BepxHe-3einckui GaccenH)
Marly-cretaceous rocks of Upper Cretaceous
(Dneprovsko-Donetskij basin)

Clays and claystones of Upper Cretaceous
(Verkhne-Zeiskij basin)

MeprenbHo-Men0BLIe NOPOALI CEHOHCKOTO APY-
ca BepxHero mena

Marly-cretaceous rocks of Cenomanian stage of
Upper Cretaceous

NWHBI BEpXHEWH W CpeaHen Hopbl
Clays of Upper and Middle Jurassic

[anorenHsie NOPOALI raypAaKCKOM CBUTH BEP-
XHe# ropsl

Halogenic rocks of Gaurdakskaya series of Upper
Jurassic

[ AMHBL tOpbI
Clays of Jurassic

[ nMHUCTO-KapGoHaTHBIE NOPOAbLI OPAOBHKA
cunypa
Argillo-carbonate rocks of Ordovician and Silurian

*TpUMeqaHua:  a—OTAENAIOLME TPYHTOBBIE BOABI OT HANOPHbIX

6—HaXOAAWAECA BHYTPH TOMLM, COAEPHALLEH HANOPHBIE BOALI MyHKTUP—NPEANONaraeMbie
a-rocks separating unconfined water from confined water

6- present within the stratum containing confined water; dotted line -supposed

*Notes:

Il UIBYHEHHOCTb MOA3EMHbIX BOA
Il DEGREE OF STUDYING GROUND-WATERS

1. Usy TOPU3OHTBI,

M 30HBI

Mep3biX NOpog, May He WTpHXY

OCTH BHE Mepanoi 30Hbl. Ha TeppuTOpMM CM/IOWHOTO Pa3BUTUA MHOrONETHE-

Studied aquifers, aquifer complexes and zones of rock fracture beyond the frozen zone in continuous permafrost area, studied areas are not hatched

N

HeuayueHHble BOLOHOCHBLIE FOPU3OHTHI,

M 30HBI TP TOCTH

Unstudied aquifers, aquifer complexes, zones of rock fracture

Bacceithbi:
a) nnacToskix BOA;

il 6) TPELUMHHBIX M NNAacTOBLIX BOA B OTpUUATENbHBIX MOPHIOCTPYHTYpaX;
B) TPELMHHLIX W NJAcTOBLIX BOA B MONOMMTENbHLIX MOPIOCTPYKTYPaX W BYNHaHOreHHbIX CynepGacceiHax HEOreHOBOro W 4eTBEPTUYHOrO BO3pacTa

a 6 B r r) TPELMHHbIX BOA
Basins:
a) formational water;
6) fissure and formational waters in negative morphostructures;
) fissure and formational waters in positive morpl es and p of Neog: and Quarternary age
r) fissure water
I'Ipmewannev ﬂ.ﬂﬂ HEeU3y4EHHbIX B rMAPOreoNornyeCHOM OTHOLIEHWM BOAOHOCHBLIX TFOPU3OHTOB, U 30H TOCTH
rMApPOreonoruyecKan Aaetca no npea
Note. For unstudied aquifers hydrogeologically, aquifer complexes and zones of rock fracture the hydrogeological information is given by assumption
o0
B. JloKanbHble NPOABAEHWS MOA3EMHbIX BOA (B BOAOMYHKTAX)
B. Local ground-water shows (in water points)
B o A o n y H K T bl
W a t e r p o n % s
o 3QI 5" WcTo4HYK, undipsl: cneBa— o6LIAR MUHEPANUBALVA, r/n; cnpasa—ne6ut 8 n/c
Spring, figures:io the left-total mineralization, g/l; to the right-yeild, !/sec
40092 oo CHBammHa Iutpsl cnesa: uncauTens—ray6uHa BOASI, M; enb—o6wan r/n;
0:57=6 Well Figures fo the left—-numerator-water level, m; dominator—total mineralization, g/l
Honoaeu Llutpei - cnpasa: YMcnMTens —yaensHeln AEGUT B 1/C; 3HameHaTenb—OGWMA AeGUT B N/C, CO 3HAKOM +AEGHT Npu CamouanMee
Dug well Figures to the right-numerator-specific discharge, |/sec; dominator-total discharge, I/sec; with sign+discharge at flowing
©“ Ipynnossie BoaonyHKTsl. LlMtipoBeie faHHbie Boane HMXx—npeaens KoneGaHui rmApOreoNoruyecKux napameTpos, y 3HaKoB TOB
@ Group water points. Figures near water points—the limits of variations in hydrogeological parameters shown near signs of single water points
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Cunyp
Silurian

Opaosuk 1 cunyp
Ordovician and Silurian

Opaosiuk
Ordovician

HumHni 0paoBHK (@), HUMHKI M CpeaHuit opAoBHK (6)
Lower Ordovician(a), Lower and Middle Ordovician (6)

CpenHuit ¥ BEpPXHUA OPAOBUK
Middle and Upper Ordovician

Hem6puit u opaosux
Cambrian and Ordovician

Hem6puin
Cambrian

CpeaHuit KemGpuit(a), CpeaHuit U BepXHUI KemOpHi(6)
Middle Cambrian(a), Middle and Upper Cambrian (6)

Humnuin kemGpun
Lower Cambrian

MNaneosoi
Paleozoic

Bepxuuit naneosoin
Upper Paleozoic

Cpeanuit Naneo30oi, CPeAHUA U BEPXHUIA Naneoson
Middle Paleozoic, Middle and Upper Paleozoic

Hurkni naneosoi(a), HUMHUA M CpPeaHHit naneo3oi (6)
Lower Paleozoic (a), Lower and Middle Paleozoic (6)

Mpoteposoi u naneosow; (PR+PZ; PRy+PZ;; PR+E; PRy+E; PR3+E)

Proterozoic and Paleozoic

BepxHuit npoTepoaoi
Upper Proterozoic

Cpeanuit n BepxHWit NPOTEPO30H
Middle and Upper Proterozojc

Apxe# u npoteposoit; (AR; PR)
Archean and Proterozoic

WnTpyauu pasHoro sospacta M coctasa
Intrusions of different age and composition

Tpannsl TpHacosoro so3pacTa
Trapps of Triassic age

Mpumesanma:

*)B croGHax aaks:
a)MHAeKChl BOAOHOCHBIX OT or

, P OTOM NPEO0GNAAAOWMUA TEHETUHECHUH

THN OTNOMEHWA yKasbiBaeTcs nepsbiM: (T@HEeTUHECHUE TWMbI OTNOMEHWH AaHbl B COOTBETCTBMA C

+HapToi yetsepTuuHbIX oTnomennin CCCP*,

rn.pepaktop T.C.TaHewmn, 1966)

6) HAEHCE BOAOHOCHEIX NOPOA G0ONEe MENKUX W MECTHbIX CTpaTUrpatiMyecHUX noapasaeneHui

Notes:

*)In brackets:

a)Indexes of water-bearing deposits of mixed genesis, thereby a predominant genetic type of deposits is

shown by the first;

(genetic types of deposits are given in accordance with the "Map showing the

Quarternary deposits of the USSR", editor-in chief G.S.Ganeshin, 1966)
b) Indexes of water-bearing rocks of small and local stratigraphic subdivisions

IV MMHEPAJIU3ALIMA, XUMMHECHUA

% %) YoTaHOBNEHHbIE TPaHHLEI THAPOTE0IOrHIECHHX NOAPASAETICHNH, 3AEralOMX HUME NEpBLIX, MOKagbisa-
oTca A NMHHER,

* %)

boundaries of hydr
shown by a solid line, supposed—dotted line

underlying the first subdivisions, established are.

*% %) JlonansHo no [onMHaM
*%%) Locally inundated along stream valleys

M FA30BbIM COCTAB TMOA3EMHbLIX BO/

IV MINERALIZATION, CHEMICAL AND GAS COMPOSITION OF GROUND-WATER

A. MoasemHble BOABI, Pa3BUTHIE PErMOHaNLHO, G OOLLEH MUHepanM3aumen B r/n:
A Ground-water regionally occurring with total mineralization in g/I:

e 10 0,05, THO-: [ -1

THblE HaTpueBble, Pe e
Markueskie M60 nanhuweaue
to 0,05, mainly hydrocarbonate-chloride and chloride-hydrocarbonate sodium, not freguently magnesium or calcium

no O, TBEHHO T
cocrasa

to 0,1, mainly hydrocarbonate and siliceous-hydrocarbonate different in cation composition

THbIE M HKPEMHUCTO-TMAPOKAPGOHATHEIE PASAMHHOIO HAaTUOHHOrO

8o 01, np THBIE U KD O-T THBIE P: 0 HAaTMOHHOrO COC-
TaBa G NOBHILEHHbIM COAGPMAHMEM HENe3a W OPraHMHECHOro BeLIeCTsa
to 0,1, mainly hydr and sil y bonate different in cation composition with high content of iron

and organic matter

o 1 a0 3, NpenMyLLIECTBEHHO TMAPOKAaPGOHATHEIE HATPUEBLIE
from 1 to 3, mainly hydrocarbonate sodium

oT 1 0 3, NPeMMyLIECTBEHHO Cy/bjiaTHble KanbLuessie
from 1 to 3, mainly sulphate calcium

oT 1 40 3, npeumylLecTBEHHO CynbaTHbe HaTpHEeBbie
from 1 to 3, mainly sulphate sodium

or 1 a0 3, TBEHHO CyNb: 3 No KaTuoHam
from 1 to 3, mainly sulphate mixed in cation composition

Ao O, np BEHHO 1 THO- Hble ¢ THbI® W HaT-
pueBble, PEAKO MarHuesbie

to 0,1, mainly hydrocarbonate-chloride and chloride-hydrocarbonate calcium and sodium, not freguently

20 0,3, NPEenMyLLeCTBEHHO — MMAPOHAPGOHATHO-HANBUMEBLIE , PEHE MarHMesbie

to 0,3, mainly hydrocarbonate calcium, rarely magnesium

no 0.3, TBEHHO T " THBIE s 0 Ha-

THOHHOrO CocTasa
to 0,3, mainly hydrocarbonate - chloride and chloride-hydrocarbonate different in cation composition

20 0,3, NpenmMyLIecTBEHHO rMAPOKapGOHATHO-CyNbaTHLIE U CyNb(ATHO-MMAPOKAPGOHATHBIE PABIMHHOMO Ka-
THOHHOTO cocTasa
to 0,3, mainly hydrocarbonate - stlphate and sulphate-hydrocarbonate different in cation composition

A0 0,5, NpenMyLLeCTBEHHO rMAPOKAPGOHATHBLIE PABNMYHOrO HATMOHHOrO COCTasa
to 0,5, mainly hydrocarbonate different in cation composition

Ao 0,5, NpenMyliecTBEHHO Y,
THOHHOrO COCTaBa
to 0,5, mainly hygrocarbonate-chloride and chloride-hydrocarbonate different in cation composition

THO- " g

THblE Pa3/MYHOTO Ha-

8o 0,5, npenmy TBEHHO Tl THO-: W XNOPUAHO-T!
to 0,5, mainly hygrocarbonate-chloride and chloride-hydrocarbonate sodium

GoHaTHbIe HaTpuesble

8o 0,5, NpenmyLLECTBEHHO rMAPOKApPGOHATHO-CYIb(aTHBIE W CyNb(IATHO-TUAPOKAPGOHATHEIE PaBMMUYHOTO Ha-
THMOHHOro cocTasa

to 0,5, mainly hydrocarbonate-sulphate and sulphate-hydrocarbonate different in cation composition

B0 1, NPEUMYLLIECTBEHHO MAPOHAPGOHATHO-XNOPHAHBIE W W
TMOHAM, peHie XNOPHAHbIE HATpHesble

to 1, mainly hydrocarbonate-chloride and chloride-hydrocarbonate different in cation composition, not freguently chio-
ride- sodium

THbIE, P no Ka-

0 1, np: ynbpaTHbie U CyNbHaTHO-TMAPOKAPGOHATHbIE HaNbLMeBble, peme
HaTpuesble, MHOrAa nechale NO KaTMOHHOMY COCTaBy

to 1, mainly hydrocarbonate-sulphate and sulphate-hydrocarbonate-calcium, not freguently sodium, occasionaliy mixed
in cation composition

o 1, I

A THble HaTpHesbie
to 1, mainly hydrocarbonate sodium

or 1 Ao 3. NPEenNMyLIECTBEHHO CMELJaHHbIe NO aHWOHaM, HaTpHUeskie
from 1 to 3, mainly mixed in anion” composition, sodium

oT 1 A0 3, NpenMyLLecTBEHHO XNOpHAHLIE HATPHeBbie
from 1 to 3, mainly chloride sodium

0T 3 no 10, NpeumyLecTBEHHO CynbhaTHbIe HaTpuesbie
from 3 to 10, mainly sulphate sodium

ot 3 no 10, NpenmMyLecTBEHHO CynbhaTHbIe, CMeLaHHLIe N0 KaTMOHaMm
from 3, to 10, mainly sulphate mixed in cation composition

oT 3 A0 10, NpenmMyLeCTBEHHO XNOPUAHBIE HATPUEBbIE
from 3 to 10, mainly chloride sodium

ot 10 a0 35, npenmyLeCTBEHHO XNOPUAHLIE HATPHEBbIE
from 10 to 35, mainly chloride sodium

o1 35 40 70, NpeumylIeCTBEHHO XNOPUAHLIE HATpUEBLIE
from 35 to 70, mainly chloride sodium

o1 70 po 140, NpeuMyLIECTBEHHO XNOPHAHBIE HATpPUEBLIE
from 70 to 140, mainly chloride sodium

CBeaeHna O MMHEpaTM3aUMK M XMMUYECKOM COCTaBe NMOA3EMHbIX BOA OTCYTCTBYHOT
Information about mineralization and chemical composition of ground water is not available

Mpumeydanms: 1. Couyetanme nsyx M Gonee 3HaKOB Y Ha npeaensi W THNb
NOA3EeMHbIX BOA, 0603HaYeHHbIe HamAabiM M3 3TUX 3HAHOB
2. Boasl C W no trin np [ THBIE
peme marHMeBble, 3HaKaMu He NOKa3aHsl
3. Tun BOALI A4aeTCA MO NPeoGRanaKlLMe MOHaM, C CopepHaHueM 25 Mr/aks 7 u Gonee,
a Ha3eaHue BOAbl OT GONbLUEro KOMMOHEHTa K MeHbluemy
Notes: 1. G of two and sever indicates the limits of mineralization and types of ground
water denoted by each of these symbols
2. Waters with tol g/l, mainly hy calcium, not freguently magnesium
are not shown by symbols
3. Water type is given by predominant ions with a content of 25 mg/eg % and more, and water

name-from the greater to the smaller amount of the component

Boasl, nectpeie Mo coCTaBy M MHHEpaIM3aUNK, MPEUMYLLECTBEHHO XIOPHAHLIE, CybdiaTHbIE HAaTPMEBbIE, HACTO MarkMeBbie G OOLLEi MUHepanMaauuen B r/n:
Waters mixes by composition and mineralization, mainly chloride, sulphate sodium, often magnesium with total mineralization in gt

1-3, mectamu mexee 1 u Gonee 3
1-3, locally less than 1 ana more than 3

3-10, mectamn meHee 3 u Gonee 10
3-10, locally less than 3 and more than 10

[a]
]

10-35, mectamu mevee 10 u Gonee 35
10-35, locally less than 10 and more than 35

70-140, mectamu meHee 70 u Gonee 140
70-140, locally less than 70 and more than 140

.7

85-70, mecramu meree 35 u Gonee 70
85-70, locally less than 35 and more than 70

JAOMNOJIHATEJIbHLIE 3HAHU
OTHER SYMBOLS

TMApOreonornieckue KONOHKM U UX HOMEPA, a—HKOHKPETHbIe, 6—0606LeHbIe
Hydrogeological columns and its numbers, a-concrete, 6-generalised

TEHTOHMYECKHE KOHTaKTHI, NO KOTOPLIM HaGNIOAAETCA PE3HOE M3MEHEHME MOLHOCTENH OCAaBOUHOrD Yexsa
Tectonic contacts along which thicknesses of the sedimentary mantle are sharply changed

ground-water

C, FOPU3OHTHI, BOHbI TOCTH (3HaK TCA Ha " o P nopoa)
Drained aquifers, aquifer complexes, zones of rock fracture (sign is given on colour background of rock age}
HanopHbie Boasl passuTel N0 30HaM TeK p " B NOPOAAX PasHoro BOBPACTa, HOTOPLI COOTBETCTBYET

BO3PACTy HOPEHHbIX MOPOA, NOKAa3aHHbIX HA KapTe MPYHTOBLIX BOA
Local confined aquifers, mainly along tectonic disturbances in rocks of various age which is age of bedrocks shown on the map of unconfined

Paanomsi: a—BOAOHOCHbIE, G—FNAPDFBOHOI'HHECKOE 3Ha4eHWe HOTOPbIX HE BLIACHEHO
Faults: a-water-bearing, 6- hydrogeological importance of which is not ascertained
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(€] MmapoxapGoratHeie Hydrocarbonate (=] CynbthatHo-ruapoKapGokathele  Sulphate-hydrocarbonate O Hanbunessbie u marimessie Calcium and magnesium le] Boaopoaxsie Hydrogen
- Tanuku
® CynbhatHele  Sulphate =) CynbthatHo-xnopuaHsie  Sulphate-chloride O Hatpuessie, pearo Hammessie Sodium, not freguently potasium f} AnomunmucTele  Aluminium Taliks
@ XnopugHsie  Chloride (<) XnopuaHo-cynbtatHeie  Chloride-sulphate O— H Tpuessie  Call di & H Calci ruginous
() I - tartHsie  Hydrocarl it Iphat (<) Xnopuako-ruaporapGoHatHeie  Chloride-hydrocarbonate 0 Harpi Sodi i b‘ H Calci Oraenshiie Haneau
Separate icings
(- apoxap Hydrocarl hloride @ Mectpsie (tpexkoMnonenTHuie) Mixed (three-component) O Mecpsie ( ) Mixed (thr
MaponakKoM Tl
Hydrolaccolithes
la3bl B NoA3eMHbLIX BOAax (MOHa3biBatOTCA GyHBaMM BBEpPXy 3HaHa BOJOMYHKTa)
Gases in ground-water (shown by letters above of water point) CoBpEMEHHbIE NIEAHUKNA
X Recent glaciers
© Hucnopoa—H, yrnewucasin raz—Y, asot—A, metai—M, ceposogopoa—C, pagoi—P. [assi crnomuoro cocrasa ABYMR, pere TPeMa W Gonee GyHBaMM, U3 KOTOPLIX NepBas COOTBETCTBYET
6 npeo6na ragy: yr #—YA, a30THO-yrnekncnsiii—AY, asotHo-Me n—AM, THBI—MA, y A—MAY u 1.4
MAY Oxygen-K, carbon dioxide-Y, nitrogen-A, th M, hydrogen , radon-P. Gases of complex composition is shown mainly by two or three letters, from which the first letter is predominant gas: ¥ % ®  Bynwaus: a—AaeficTaylowme, 6—noTyxwhe
O carbon dioxide-nitrogen-YA, nitrogen-carbon dioxide—-AY, nitrogen-methane-AM, meth: itrogen—MA, meth: trogen-carbon dioxide-MAY, etc. a 6 Volcanoes: a-active, 6-dead
'Y * . [pAgesbie ByNKaHb!
V TEMIMEPATYPA TMOJA3EMHbLIX BOJ""(noxasbiBaeTcsi LBETOM HOHTYpa 3HaHa BOLOMYHKTA W 3HAYKOB HATMOHOB) Mud volcanoes
GROUND-WATER TEMPERATURE (shown by contour line colour of water point symbol and signs of cations)
O Xonoguse (a0 20°C) Tennse (20-37°C) O Topsaune (37-100°C) VI3BECTHAKN, AONOMUTLI, Mpamopsl
Coid Warm Hot Limestones, dolomits, marbles
sy (30) Temnepatypa 8 rpagycax Llenbcua (4MCIMTeNb) M OGWAR MMHEPAIMBaUMA BOABI B r/n (3HameHaTens) B NOAOWEBE OCAA0HHOrO Yexna
7: (76“) Temperature in ©° (numerator) and total mineralization of ground water in g/l (dominator) in the floor of sedimentary mantle lanorexHsle nNopoas!
a=ye 6 asman, Halogen rocks
established supposed
OiyausHbie NOPOALI Pa3MHHOrO COCTasa
Vi M30}'IMHMM M I'PAHMU.bl Effusive rocks of different composition
Hapc
300 °  VISOMMHUW OPMEHTMPOBOYHOW rNyGMHLI 3aneraHus MOAOLWBHI 30HH MPECHHX MOA3EMHbX BOA, M OT NOBEPXHOCTH 3eMAH K p:
/ \ Isolines of approximate depth of the depth of occurrence of the fresh ground-water zone, in metres from land surface ars
é /asgo U30MHUM OPUEHTUPOBOUHO! rNyGUHEl 3aneraHnsA MOAOLWBL 30HLI MPECHLIX NOA3EMHLIX BOA ANA YYAaCTHOB, FA€ NPECcHLIe BOALI 3aneralT noj THIMK 1 M oT TH 3eMM
S 2 S Isolines of approximate depth of the depth of occurrence of the fresh ground-water zone for areas,where fresh ground-water occurs below brackish and saline waters, in metres from land surface Craanbi EO::‘”":W no Temneparype ; Sg:ll;" MHHEpaNM3auuu
5| ® an
3 08 S LG SO BECHENM MHBX B " Wells with the data on temperature and total mineralization of
| - 800 [307MHUK MOLUHOCTH 30 P oA3e! (. BOA, ground-water in the floor of sedimentary mantle
3 v s Isolines of thichkness of the fresh ground-water zone, m
S| °
3| 05 ®®  V307MHAM ODHEHTHPOBOMHOM TyGMHEI 3ATEraWss PacconoB, KM OT MOBEPXHOCTH GeMM (BOA C MuHepanmsauneh Gonee 35 r/n) OrTMeTHM ypesos BOA HAA ypoBHeM MOPA B8 MeTpax
é ‘4 \ Isolines of approximate depth of occurrence of brines, km from the earth surface (waters with mineralization of more than 35 g/l) i Water edge marks above sea level in metres
\“ M30nmuun 06LLEH MOLLHOCTH Of 0 yexna apT AHOB, HM
Isolines of total thickness of the sedimentary mantle of artesian basins, km
/ [panuubl nepsbix oT ™ bl TOPU3OHTOB, 30H T| TOCTH, TONLLY P OTNOM{EHUI C BOAOHOCHBIMMA /IMH3AMMU W NPOCNOAMU
5 " YNOPHLIX MOPOA; a—yc 6- onaraemsie
— Boundaries of the first from the earth surface aquifer complexes, aquifers, the zone of rock fracture, strata of impermeable deposits with water-bearing lenses
/6”/ and interbeds and water-resisting rocks: a—established, 6—supposed
= Mpeanonaraemsie rpaHuLb! TBEHHO 0 pacnpocTp: MHoronet nopoa
| Supposed boundaries of mainly continuous permafrost
E o Mpeanonaraemsie rpaHiusl PACIPOCTPAHEHHA NOAMEP3NOTHBIX BOA C TemnepaTypoi Hume O°C (puonaros)
3| Supposed boundaries of subpermafrost water below 0°C (cryopeg)
= jo Mpeanonaraemsie rpaHuubl MeHAy p: TMNamu THBIX BOA,
g Supposed boundaries between different types of fissure subpermafrost water
S| Mpumedanne. 3Han®—BCTPEUAETCA TOMLKO Ha KapTe rPyHTOBBIX BoA, 3Ha®®—TonbKO Ha Kapte
] o Mpanuusl NAoWaaeH C NOA3EMHLIMA BOAAMH PA3HOM MMHEPAIM3auMM M COCTaBa HanopHbIX BOA, 6€3 3HaHa—Ha 06EMX HapTax
E Boundaries of areas with ground-water different in mineralization and composition
= - Note. Sign®is given only on the map showing unconfined water, sign®®-only on the
3 paHuusl N newn BOA map showing confined water, without sign on both maps
Boundaries of areas of ground-water self-discharge
2 Fpannuu WHPOKOro pasBuTUA Hanenei noA3EeMHbIX BOA
Boundaries of extensive development of ground-water icings
§ L [paHnubl Meray YNOPHOW U W 4aCTAMM nopoA OAHOTO M TOrO He BO3pacTa
E Boundaries between water-resisting and water-bearing parts of rock complexes of the same age
g o Fpaunuu mMeray BD,ﬂOyI‘IOpHOﬁ 4acCTbKO HOMNAEKCca nopoj M ero HacTbio, co;\epmau.lel'« BOAOHOCHBIE NPOCAOK WU NUH3LI
= Boundaries between a water-resisting part of the aquifer complex and a part containing water-bearing interbeds and lenses
é TpaHuubl Mempay uay! 3 PP
E N Boundaries between studied and unsmd|ed temtones
AL L L L L K e L L L e L L K A L A LKL LLILLLIL nnnnanARANAANOANAANOE nnnnananoARANORYAADNANAANANAOON uannnnROnuRBARARRROBANABANROND! inAnnAnmARGARGOAADANDANDOT 10IINON00NANANNNNOINARONANA0000ENTNNROANANANRONOAADNAANRONARRAOIARNGNAROANANAAAARAAAAANARARINAANANONNNNARAAANANTAONDNIODANARANARNOANARANAOAAIANDINNAANANONANDNANNAAANOANNAAAADANOODONODRDDRODNAD! jnunuanTnRAAANONANOONE
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