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PoxxaeHue peku

Kak poxmaercsa peka? B oObiIeHHOM CO3HaHHU
MPOYHO YKOPEHMUJIOCH MPEACTaBJIEHUE O TOM, KakK
MOTy4asi peka MpoMCcXoJUT U3 MaJIeHbKOTO py4eiika,
KOTOPBIH CHavaja KpouledYHbIM BOIOTOKOM, a 3aTeM
MOIIIHO# peKoil mpoMbiBaeT cede gopory BJ060i no-
poJie M CTeKaeT K MOHUKEHUSAM pesibeda, MoaYuHA-
SICh TOJIBKO CHJIE 3€eMHOro TsaroteHus. «Kanss Ka-
MEHb TOYMUT», — IJIACUT HapoaHas MyapocTb, OaHaKO
B COBpEeMeHHOI reorpaguu ¥ CMeXHBIX HayKax Io-
JIyuMJia pa3sBUTHE KOHLEMNILMS, COrJIAaCHO KOTOPOI
pPOCT pycJja peKu MAET He OT UCTOKOB K YCThIO, a B
MPOTUBOMOJIOXKHOM HAaINpaBJleHUH — OT MPUEMHOTO
BojoeMa K nepudepun peuyHoro bacceiina. Kak rta-
KO€ BO3MOXHO, €CJIH 3TO MPOTHBOPEUYUT 3[ApaBOMY
cMmbicay?

['eomopdonorus naet cTpoiiHoe 00bsICHEHUE HCTOPUH
BO3HUKHOBeHUA pek. B pamkax 310l HayKu chopMu-
pOBAaJICS B3IJISIA HA PEYHYI0 IOJIMHY, TOUHEE Ha CUCTEMY
peK, 00beAMHEHHBIX ONHUM BOAOCOOPHBIM DacceiHOM,
KaK Ha LEJOCTHYIO cucTemy buocdepsl, B KOTOpPOil
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Birth of the river

How is a river born? There is this common idea of a mighty
river coming from a small stream, which in turn as a tiny
brook and then as a powerful river washes its way through
the terrain and runs down the relief depressions, being subject
only to the force of gravity. «A drop hollows out a stone» —
declared the proverb. However, modern geography and re-
lated sciences have developed the concept of the river growth
not from its source to the mouth, but in the opposite direc-
tion — from the entrance to the periphery of the reservoir
basin. How does this contradiction to common sense occur?

Geomorphology provides an orderly explanation of river
development, and considers the river basin, or a system of
rivers, to be united by the same watershed as an integrated
biosphere system, in which each element is part of an in-
terdependent energy cycle.

Everywhere, gravitational forces cause water to ac-
cumulate in depressions in surface terrain, called drai-



pPa3sBUTHE KaXI0T0 3JIEMEHTA B3AHMHO HEPIreTHYE-
CKH coriracoBaHoO.

rpaBHTaHHOHHble CHJIBI, MPHBOOALIHE K CKOIIJIEC-
HUIO BOJBI B NMOHUXKEHMUAX peabeda, kak dyaro
BE31¢ OIJHMHAKOBBI, HO pPEYHBIE pycla Nnmpojlno-
AKCHBI MO TENY 3eMJIH cOBCeM He CJ'IY‘-IaﬁHblM 00-
paszom. I'eomopdonoruuyeckasi Mojaeib pedyHOT o
pycia YTBEPXKIAET, HTO JOJIHHBI PEK TATOTECOT K 30-
HaM nehopMallMOHHBIX TPEILMH 3eMHOH KOpHI.
HedopMaluMoHHBIE PA3/IOMBI M LIBBI TPUCYTCTBYIOT
BJI10OOM ropHOM MAaCCHBE, OHH COBEPIIEHHO Oﬁb]LIHbI,
HNPpHYHUHBI HX BO3BHUKHOBCHHWSA KPOKWTCH B ITpoLeEc-
cax, MpOHUCXOIAIINX B Be]JXHf:ﬁ MAHTHHW TIJTAHETHI.
HDOTH)KGHHOCTB ]JB‘IHOPUi JOJTHMHBI COOTBETCTBYET
NPOTSAXKEHHOCTH TPELLIUHBI pa3jioMa B TUTOCchepHOI
naute. Kapkac npeBoBHAHOI ceTH pycia — 3TO NIPO-
CKLUHA TEKTOHHYECKHX PAa3JIOMOB KOPEHHBIX MOpO,
NNpoABJICHHAA HA IMOBEPXHOCTH.

DHeprus pasjioMa, BO3HMKAalOLLas BpeMs OT BpeMe-
HH, — 3TO OAHA M3 TEX BHEp[‘Hﬁ, 34 CHET KOTOPBIX
NPOMCXOAMUT Pa3BUTHE PEKMU KAK Ie0JIOrMYECKOM
cucteMbl. YHToOHBI OIYTHThL, KAK 3TO MPOHCXOOHT,
MOXHO ]'IOl'IpDGOBaTb pas3joMaTrh KYCOK ChIpa C Mmoj-
COXIlIeiH TPEUIMHOM, NPHU ITOM TpellMHa OYIeT CUM-
BOJIM3MPOBATh YXKe C(DOPMUPOBAHHOE PYCJIO PEKH.
[MpuknaaeiBasi cCUY, MBI HE CPa3y MoJy4yaeM pe3yJib-
TaT, MaTepUall CONMPOTUBISAETCSA Pa3phiBY. DHEPTrUs
HanpAXeHHUA CHa4dYalla 6J'IY)KIla€T, IMoKa 04 BbIXOdad
He HaiimeT camoe ciaboe Mecto. Takoe mecTo Oy-
JET TaM, Iie MaTepHall OJHaXIbl YXKE dall CHaﬁHH)’,
TaM MPoOU30iaeT cOPOC HANPSAKEHU S U MOCIEAYIO-
Hiasi pearakcaums cuctembl. TpelimMHa B KyCcKe chipa
CTAHET OIJIMHHEE UITH FJIYG}KE B 3@aBUCHUMOCTH OT Ha-
MpaBjaeHKs BEKTOPA CUJIBI: TOPU3OHTAIbH Bl BEKTOp

nage basins. Yet riverbeds are not randomly scattered
across the Earth’s surface. The geomorphological model
of natural watercourses indicates that drainage systems
tend to concentrate in deformation zones of the Earth’s
crust. Tectonic joints or faults are present in mountain
ranges, and are therefore quite common, owing their
existence to processes occurring in the Earth’s upper
mantle. The length of a river valley corresponds to
the length of the fault or fracture it follows in the
lithospheric plate. The resulting drainage network of
a river channel in fact indicates tectonic weaknesses,
manifested on the surface.

The periodic geological forces that influence
lithospheric fractures are one of the forces that cause
the development of rivers as a geological system. To get
an idea of how this happens, one can break off a piece of
cheese along a dried crack in the surface, the crack here
representing the already-formed riverbed. Applying
force does not give us an immediate result, since the
material resists tearing. The energy of accumulating
pressure first meanders the material until it finds
the weakest point. At this place where of material
weakness, the tension will be released and a subsequent
relaxation of the system will occur. The fracture in our
piece of cheese will be longer or deeper, depending on
the direction of the force vector: a horizontal vector
lengthens the crack in the direction from the «mouth»
to the “source»; a vertical vector deepens and expands
the «riverbed». Our example, using a piece of cheese,
is an extremely simplified model, of course, but
the release of tension in the continental crust occurs
according to the same principle.

Gradually, the geological fault zone accumulates large
bodies of water, as rocks along the fracture are highly
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MPUBEIET K YIUIMHEHU IO TPEULUHbBI, IPUYEM UMEHHO
B HalnpaBJeHHUHU OT «yCThs» K «MCTOKY», a4 BEPTHU-
KaJbHBII — K yIIIYOIeHUI0 U pacllMPEeHUI0 «pycar.
Kycok cblpa — 04eHb YIIpolleHHas MOJIe/b, HO B KOpe
MaTEepPUKOBOI TIMTHI COpPOC HATIPSXKEHU S TTPOUCXO-
JIUT IO TEM K€ 3aKOHAM.

[TocTeneHHO B 30HEe pa3jioMa HaKarJuBaloTcs 00Jb-
1IIM€ BOJHBIE MACChI, TOCKOJILKY BI0JIb TPEUIMHBI pac-
1oJiaraloTcs Mopojibl C BBICOKON CMOCOOHOCTHIO BMM-
ThIBaTh Boay. KoHUeHTpauus TakMx Mopoja BIOJb
TPEeUIMHBI He cayuaiiHa. Paspbis nopoabl MeHsieT (hu-
3UYECKME CBOMCTBA COCEAHUX C PA3JIOMOM NOpPoJ, B
CTOPOHY IMOHMKEHU S UX TPOYHOCTH 3a CUET YMEHbIlIe-
HUS MJOTHOCTHU BelllecTBa. M3 ckonuBiieiica Maccbl
BOJIAa HAXOAMUT BBIXOI M (hOPMUPYETCsl BOMHBII MOTOK.
DHeprust Bojibl B lajibHELIEM BeJleT BCKO OCHOBHYIO
paboTy o hopMHUPOBAHU IO PYCJIa PEKU U MHOTHX JIPY-
rux ¢popMm pesnbeda.

Dpo3us, B KOTOPOW BOILa UTrpaeT pojib MepBO
CKPHIIKH, paspyliaeT TBep/ble MOPO/ibl, BOIHBIN IO~
TOK MX MEPEHOCHT M OCak/1aeT Ha HOBBIX MecTax. Tak
MPOUCXOAMT pacliupeHue, yraybaeHue, UsMeHEHHE
pycla pek, nocrerneHHoe obpazoBaHue peyHBIX Tep-
pac u 101uH, dhopMupoBaHue Dolee MelKUX (hopm
MUKpopeabeda Tuna opparos, 6aja0K, peuyHBIX Ie-
peKaToB, MPUPYCJIOBLIX BaloB. PazBuTtue penbeda
pycJia M peqyHOl JOJIUHBI, TECHO CBSI3aHHOE C Npollec-
COM JIBUKEHM I BOJBI U TBEPJIOTO BelllecTBa, MPOaoI-
JKaeTest 10 TeX Mop, M0Ka CYLIECTBYET BOAHbIH MOTOK.
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water-absorbent. The concentration of such rocks along
the fracture is not accidental, since its formation and
presence changes the physical properties of adjacent
rock structures, decreasing their strength by reducing
the density of matter. Accumulated water moves from
denser to more porous rock features, and thus the flow
of water is determined. Further on in this system,
the energy of water shapes the riverbed and many other
forms of topographical relief.

Erosion, in which water is a primary influence, breaks
down rock into sediment, and streams transport and
deposit this sediment in new locations. As a result of
erosion, riverbeds shift, expand, deepen, gradually alter
river gradient, forming valleys and minor topographical
features such as ravines, gullies, and channel banks.
The development of channels, river valleys and other
changes in topographical relief is closely related to the
movement of water and sediment, and continues as long
as flowing water is present.



