THE GEOGRAPHY OF THE RIVER MAROS (MURES ) AND ITS RIVER
SYSTEM

MIHALY ANDO

Introduction

The Maros drains the Transylvanian basin in a westerly direction and it mecets the Tisza
River at Sseged. The [ull length of the Maros is 749 km, the length ol iis valley is 65] km,
the distance between its source and its mouth is 4235 air k. Its length and 30.060 km? 1 large
drainage basin make the Maros one ol the most significant rivers of the Carpathian basin,
Most ol its drainage arca is covered wilh mountains and hills, and only a smaller proportion
is plain surface. 25% of Lhis terrilory is highland. 53% is plaleau and hill-country, 15% is
river valley and 3% is lowland, (Fig. 1)

Geohistory of the Maros drainage arc:

The beginnings of the hyvdrogeological aspects of the Maros coincide with the
formation of the Transylvanian basin and its spur mountain regions in the Terliary period,
The presence ol the Poiana Ruscd and Bihor Mis.was especially important in the Miocene
epoch, since these slood erect in the Mediterrangan Sea as island mountains. Later the rise
ol the ranges of the Easiern Carpathians, (Carpajii Oricntali; Kelei Karpatok) and the
Transylvanian Mountains [inalized the formation ol the Transylvanian basin (Bazinul
Transsilvaniei, Erdélvi medence).

The mierior of the Transylvanian basin was lurther formed by the slow rotation of the
volcanic and the inside blocks accompanying the movements in the mountain structure.
Traces of the mosl intensive volcanic activily can be found in the Bihor Mountains and
around the Maros river head, in the Cilimani (K¢lemen), the Gurghiu (Gorgenyi-) and the
Harghitei (Hargilay Mts. The center of the basin subsided relatively quickly compared (o the
rise of the rings of the spur mountains. The forceful rise of the rings of the spur mountains
and the relative backwardness of the basin rcsullcd n lhc grddlldl and substantial reecssion
ol the shores ol the Miocene (Pliocenc) inner sca. 812

The present lerritory of the Maros valley, between Lhe Meldhfen and the Poiana Rusci
Mountains (Russka- havasi lcgeld), however, d1d 1ol Tise and thus the Parmonian sca ol the
Hungarian Plain (Alféld) and the Transylvanian inner sea were connected [or a long time.
This narrowing was the Zam-pass (Defileul Zam, Zami szoros), the oldest element of the
Maros valley and ol (he Transylvanian river sysiem as well.

[n the beginning of the Pliocene the lowland scclion of the Maros was still covered by the
Miocene lake. In the central lerritory of the Transvlvanian basin significant bay-like
depressions [ormed. Even in the beginning of the Pliocene, shorler streams characteristically
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Fig. 1. Surface of the Transvlvanian drainage basin of the Maros (m above sea level)




started ofT from the surlaces of the surrounding higher mountains, Some of these sircams
were later taken up and [urther deepened by the Pleistocene Old Maros.

The Transylvanian bay formation developed into an independent closed lake and was
filled up significantly only by the middle of the Pliocenc. The talus, which determined the
lowland section of the later Old Maros, accumulated [rom the coarse alluvium carried by the
waters rushing down from the Highis-Drocea {Hegres-Drocsa) and Migura areas around
this timic as wcll, The torrential streams also deposited a significant quantity of alluvium at
the meeting of the Hungarian Plain and the basc ol the surrounding mountains

An important rise in the drainage area of the Maros at the end of the Pliocene caused a
reeession in the inner lakes. By (he end of the Tertiary period (and the beginning of the
Pleistocenc) the Maros had become a quick river, carrying the water ol the Transylvanian
inner lake to the significantly lower Hungarian Plain.

The O1d Maros Iclt the mountains and appearcd in the Hungarian Plain in the Pliocene
and lelt a large alluvial deposit in the tectonic valley. This deposil had been growing as a
Levante talus. first only at the feet of the mountains and then slowly. with the further
dcwclopmcm of the talus system, it reached the talus svstemns of the Bega and the Cris
(Korosol\)

The Hllll!:,dl’i‘dll Plain had been subsiding at the end of the Pliocene, and this process
continucd in the Plgistocence and even in the New Holocene, This significant subsidence can
be traced back through the structure ol the regional debris of the talus svsiem beginning at
Lipova (Lippa) and fanning out in the southeastern plain region. ! There was no permanent
surface riverbed on the Mares Pliocene alluvium surface; the alluvium was spread in several
branches. In the early Pleistocene the Maros took on a delinite dircetion that coincides with
the seismotectonic lines of the rim of the Hungarian Plain. One of these directions is the
"Piulis-Lipova" (Opalos-Lippa) tectonic ling, the other follows the foot of the Highis-
Drocea (Hegyes-Dréesa) Mountains in northwest-southeast direction.

A very lmportant change occurred in the "Giinz" glacial. a large-scale deepening of the
riverbed and a significant crosion. The destructive loree of (he river broke up and carricd
away lhe taluses and alluvial slopes it had built up. and lormed a valley plain scveral
kilometers wide.

A similar process ook place in the "Mindel” glacial as well. During the "Giins" and
"Mindel” periods the river formed a terrace sysiem on its previous valley plain, influenced
by the climatic change and the rise of the area, too. In the "Mindel” the Old Maros left the
Lipova (Lippa) gorge and, supplying scveral meanders, (urmed northwest on the talus system
of the Hungarian Plain. First the river ran on the southern rim ol the talus, then, turning
north, its main branch met the Old Tisza together with the Cris (Kérosék). (Fig. 2.)

In the "Riss” period the talus developed mostly in the central arca ol the present Lalus.
Significant surface changes occurred mostly in the glacial and interglacial periods of the
"Wiirm." when predominantly coarse and medium sand deposits leveled the earlier
deepenings ol the riverbed. Stnultancously in the Transylvanian arca the usually wide but
not oo high lcrracc svsiems ol the Maros developed: these can be traced [fom Deda to
Lipova (Llppd)
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Fig. 2. The river system of the Hungarian Plain section of the Maros 1. The present bed and bends of the Maros
2. Brooks 3. Artificial canals 4. Lines of Old Holocene beds 5. Borders 6. Town or village A, B, C=m
above sea level.

In the Holocene period the Maros settled in the Transylvanian basin and its horizontal
bed changes became insignificant compared to the previous stages. The 5- to 10-meter-high
Holocene terrace follows the river. At the same time, however, the Hungarian Plain section
underwent a serious transformation due to the subsidence of the region surrounding the Cris
(Koros) river. ! The oldest Holocene Maros reached the Tisza, the base of erosion 6., at
Kiurtgs and Kevermes. However, the Tisza moved northwest forcefully; the Maros beds
followed it on fan-like taluses. The river first followed the Békés-Kondoros, then the
Kiirtos-Nagykamaras-Oroshaza, then the Dombegyhdza-Mezdhegyes-Makd and then the
Szérazér line (Fig. 3). The present bed was basically formed by the regulation of the river,
since before this, in the Holocene, it also supplied the (Aranca) Aranka brook system.

Climatic and hydrographic characteristics of the Maros drainage basin

The temperature and precipitation of the Maros drainage basin is influenced by air
masses from the Atlantic Ocean, the Mediterranean and Eastern Europe. Besides these,
ground features also account for regional differences; for example, compared to the
precipitation on the plains, in the mountain region the precipitation doubles. 2, Similarly to
the Hungarian Plain, the annual quantity drops in the Transylvanian basin as well. In the
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case of the latter, the lack of precipitation is the result of the climate moditying influence of
the Southern and Eastern Carpathians, especially in winter.

Fig. 3. Hungarian area of the Maros talus. with indications of the porosity of the sediment ngar 1h4c surface
1. Sediment with good water permeability (coarse and medium size sand) K=107-10"7 cm/sec
2. Sediment with moderate water permeability (sand, warp and fine sapd) K=10"7-10"" cm/scc
3. Sediment with poor water permeability (clay with loess and warp) K=10""-10"" ¢m/sec

Since the drainage area of the Maros is supplied with water by the western winds, there
are significant differences between the quantity of the precipitation in the "luw" and "lee"
sides of the surface. This is especially characteristic on the western expositions of the
Cilimani Mountains (Kelemen) and the Gurghiu (Gérgény) Mountains where the annual
precipitation is over 1,500 mm while in the Transylvanian basin it is only 500-600 mm and
on the "luw" sides of the lower mountain areas it is 700-1,000 mm. The distribution of the
temperature is similar; the annual mean temperatures correspond to the elevation. The
annual mean temperature for the whole drainage area of the Maros is 4-11°C. The coldest
area is the Aries (Aranyos) River region, the Maros river head and the Giurgeu Mountains
(Gyergy6i havasok) with 3-6 °C mean temperature. Most of the Transylvanian basin, and
the Maros valley that is open to the west,has an annual mean temperature of 8-10 °C;
Szegedis 11 OC.



Table 2. Range of absolute maximums (a) and minimums (b) of monthly precipitation at rogions of the Maros
drainage arca. according to the mean values of soveral wears. A Cimpia lisei: L Depresiunea
Transilvanici: C: Muntii Apuseni: I Lantul Carpatie inferior.

X1 1 11 11 1V \ V] Vil VI I X Xl
A a 80 50 30 80 60 100 100 100 90 80 100 30
160 100 100 100 100 1350 150 200 1350 170 200 100
b 0 {) 0 {) 0 5 2 0 0 3 0 0
10 15 12 10 3 30 46 20 20 15 13 10
B a 36) 40 40 36) 30 100 200 127 100 200 100 30
100 60) 80 100 100 150 250 230 180 260 200 100
b 0 0 0 0 0 20 10 & 3 0 0 0
3 15 12 10 10 30 ) 20 25 3 10 12
C a 150 100 100 150 100 150 150 100 150 100 100 150
180 150 150 220 150 200 230 270 230 150 150 200
b 10 () 0 () 10 10 20) 10 0 () 0 0
15 15 12 10 20 30 30 20 30 2 10 15
D a 150 100 158 150 150 150 200 300 150 200 100 150
200 150 180 200 180 200 310 470 200 340 150 250
b 10 {) 0 {) 10 20 20 10 20 {) 0 0
20 15 12 10 20 30 30 30 30 2 10 10

Influencing the water level of the affluents. the regional water absorption is of great
importance., This lcads lo signilicant regional dilTerences in (he dilferent parts of the
drainage arca becausc ol the great seasonal differences. For example, in the winter months
the surface precipitation is mostly snow. therefore the monthly averages of the water
absorplion distribution can be characterized by (he snow accumulation that increascs with
clevalion. In the drainage arcas. especially in the mountain regions above 1.000-1.500 m,
the winter precipitation is not more than 15 mm. This also means that the water absorption
in the drainage basins is the lowest in winter, which is duc 10 snow accumulation.

In the spring. as the snow mells [rom March Lill April. the surlace waler absorption
increases significantly. This time even 30-60 mm of water can occur on the territories 300-
[.500 m above sca level. At (he samne time on the Hungarian Plain and in the Transylvanian
basin only 15 mm water can be measured. On the surlaces ol the higher mountains the waler
absorption begins to increase only in April, and in this period values between 100-200 mm
arc oficn obscrved in the mountains.

In April, on the plains and hills comprising a large proportion of the drainage basin, the
total water supply comes from precipitation. in the swmmer this is characteristic of the
wholc basin, In the lall the surlface waler absorption signilican(ly drops and on (he (errilorics
[.500 m above sea level the accumulation of snow begins. while in the Hungarian Plain and
in the Transvlvanian basin less than 30 mm precipitation occurs. This latter is mainly due to
the Medilerrancan climate connceled 1o the Adriatic cyclongs,

The data presented here suggest that the annual distribution of the precipilation is
connected to periods and not certain seasons. Two characteristic periods can be
|2
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distinguished: a "wel” peried and a long "dry" onc. The wet period scls in between April
and Augusl. the dry [rom Seplember to March. The [loods ol the rivers do notl exactly
correspond to this temporal distribution, since the early spring flood and the high waters of
the niver in the spring arc not causcd directly by lalling rains, but rather these are the
consequences ol the snow mell later.

In the drainage area of the Maros the melting of the snow is a quick process which
signilicantly raiscs the stock of water, When the melting lasts longer, the slow and gradual
water supply docs not lcad o loods. The Maros has lwo ig]porlanl loods in a year (spring
and summer green flood). and both are equally dangerous. °. In the first case the snow melts
in the meuntains because of (he strong insolation at the end ol February. The river swells
very quickly, but equally [ast is the retreat of the inundation (8-12 days). The spring llood
of the Maros precedes that of the Tisza. sometimes reaching its peak at Szeged when the
inundation of the Tisza has not cven culminated at Solnok.

Since 80% ol the Maros drainage basin is made up ol impermeable lavers and because
of the significant differences in level and the significant slopes the Maros becomes a quick
river, 2, Considering the distribution of the precipitation within the drainage basin, we can
approximate the dates ol the [loods. In the mountainsg and in the Transylvanian basin the
quantity of precipitation increases from January to June and decreases from July to January.
Therelore there are only spring and summmer green (loods on the Maros, and regularly it
does not have a lNood in the (all. as there are no larger and signilicant rains in Transylvania
in the fall.

The precipitation of the dramage arca is carricd away by (he dense waler system of the
Maros. therclore the walter level of the river is inllucnced by the precipitation and the
specific flow rate and the circumstances of the accumulation as well. The specific flow rate
greatly varics, depending on the surlace lcatures, development and edaphic conditions of
the given arca.

In the high mountain areas of the drainage basin the specific flow rate is 30-50 I/s/km”.
in most ol the Transylvanian basin it is 1-3 1/s/km”, and on the plain it is below 1.0 1/s/km”™,
Extremism characterizes the specilic flow rate of the individual drainage basins of the
affluents. For example, in the riverheads of the Aries (Ardm 08), Amgcn (Omipoly) and
Geoagiu  (Gyogy), the average low rale is between 5-30 1/s/km”, but (he valuc
corrcspondmg 1o the highest waler output is 350-1,000 llsfl\m and the lowest output is 0.8-
1.1 Vskm®. The highest flow rate values are observed in the riverheads of the §ebe“
(Scbes), Strei (SeArigy) and Riul Marc Here the average fow ratg is over 40 I/s/Lm . lhe
highest culput can be over 1.000) I/s/km”. but the lowest oulput is 2.0-6.0 1is/km?. 1 The
affluents are characterized by the virulent changes of water level. the quick rise and the
quick Teecession.

Hvdrographically the drainage basin can be divided into two characlerislic arcas, a
plain section and a basin surrounded by mountains. The varied territory of the drainage
basin narrows down on the plain while it broadens in Transylvania, The {erritory of the
drainage basin IS expanded with asymmelric hydrographical characteristics cspecially cast
of Deva (Dév d) The highest point of the drainage area is 2309 m in the Retezat (Retvezat)
Mountains, the lowest point is 78 m above sca level where the Maros meelts the Tisza (Fig,
1.
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The Maros is a high falling river, running on elevated surfaces to its mouth and
keeping its fall all along. The fall is evenly distributed. For example it falls 46 cm/km from
Ludus (Marosludas) to Alba lulia (Gyulafehérvar), 40-43 cm/km to Branisca (Braniska), to
Savirsin (Soborsin), to Radna (Radna), and 38 cm/km from Radna (Radna) to Lipova
(Lippa). On the Hungarian Plain, its fall decreases somewhat, but the number of the bends
significantly increases. The development of the bends is especially important on the sections
where the fall of the bed is small (Periam (Perjamos), Igres(Egres) Cenad (Csanad),
Kiszombor, Széreg. )

On the Hungarian Plain the width of the bed also varies, for example its average width
is 150 m between Radna (Madriaradna) and Pecica (Pécska), 180 m between Pecica and
Csanad, and 100 m between Csanad and Tapé. The riverbed stretches out on the plains so
that its water depth becomes shallow, while at other sections it narrows and deepens.

There can be distinguished four sections of the riverbed with uneven falls: 1. Lipova
(Lippa) - Arad, 39.8 km, 0.28 m/km fall; 2. Arad-Pecica, 23.6 km, 0.44 m/km fall; 3. P
ecica- Canad , 52.6 km, 0,28 m/km fall; 4. Canad-Tapé, 37.5 km, 0.13 m/km fall.

Reteret

@1 A 2 I]:]I’a
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Fig.4. Terraces of the Maros in Transylvania and the traces of its old bed on the Hungarian Plain (source;: OHV
map). |. Levante pebble deposit; 2. Giinz terrace traces; 3. Mindel terrace remnants; 4. Riss terrace
remnants; 5. Wiirm terrace remnants; 6. Old Holocene Maros bed lines

The environment of the riverbed is varied by terrace formations of different ages. Of
these, the Old Holocene terrace can be found occasionally 10 meters higher than the average
water level of the river. These terraces are not covered even by the highest flood. The
Holocene terrace is made up of mainly alluvium piled up in the Pleistocene, rinsed through and
restructured by the floods of the river. Several upper Pleistocene terraces can be observed
which do not form a continuous terrace system. (Fig. 4) These are 20 m above the river flats. A
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coarsc pebbly laver containing logss and red clay covers the Plcislocene (ermaces.

In the mountain valley there are several Pleislocenc lerrace remnants that ean be found
40-60 m above the river flats. In the mountain section different reefs of rock frequently
cmerge [rom the river sediment. QOccasionally there are no (erraces and the river had
deepened into the bedrock {between Deva and Lipova).

On the Hungarian Plain section of the Maros a different development of the valley
from the Pliocene till now has taken place. Leaving the mountains, the river buill a talus
which is fanning out. Only in the Holocene did the river take on a definite dircelion on the
alluvial system and this riverbed usually coincides with the seismotectenic lines of the
Hungarian Plain,

On the drainage basin ol the Maros the dense river system of the alTluents comprise aboul
430 streams. ~* {(Fig. 5).The latest Romanian map shows only 161 streams meeting the
Maros, classilying 30 of (hese as periodically drying up. * The map in the appendix paid
special atlention lo the brooks with permanent water. [n the appendix the indication ol the
comprising drainage dareas are evaluated according to the river parameters. We could divide
the Transyvlvanian (erritorial drainage basin of the Maros into 18 mountain drainage units.

Drainage units of the Maros

Fhe Maros riverhead

The riverhead is comprised of the short reach mountain streams of the slopes of the
Harghita, Gurghiu , Giurgeu Mountains, (Hargila, Gégényi-, Gycrgyoi havasok). The main
spring branch can be found on the territory of lzvorul Mures (Maros(8). on the lower
mountain ridge in the direction of the Harghita and Giurgeu Mountains (Hargita and
Gyergvol havasok). The mountains structurally surround the Giurgeu (Gycrgyoi) basin, and
in ils axis the Maros is navigable al I3 km [rom iis spring. The basin is covered by
sediments of varied composition. The right valley slope is made up of cristalling rocks,
while the lefl valley slope is of andesite and wila. Scveral ol the mountain streams arc el
side alTuents, there are considerably less sireams on the right side. The spring of the river is
at 856 m above sea level. It meets a major affluent. the Tog}]ipa {Maroshéviz), at 636 m
above sca level. The (emmilory of the drainage arca is 1297 km™ with 997 m average surlace
height. Since the sloping is 192 m/km, the river becomes speedy and ils high waler
disappears from the bed in a very short time.

The Toplipa and its warcrshed system

The Toplipa collects the water of the slopes of the Eastern Carpathians and the
Calimani Mountains (Kelemen havasok). I is onc 071“ the main right side alTluents of the
Maros with a 212 km™ drainage area and 254 knvkm™ surface fall. The river is only 29 kn
long, but its lall is considerable, 38.7 wn/kin, 14,15, The southgastern slope of the drainage
arca is mostly a lransition between the luw and lee Lyvpe slopes. Because of this, compared 1o
the mountain areas the precipitation sign;ficaultly decreases (between 500-700 mm). The
densily of the water sysiemn is 0.7 kan/kim™, but this valuc is gencrally characleristic on the
crystalline and volcanic blocks of the high mountains.
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I'ig. 5. 1. Border of the mountain dramnage area of the Maros 2. Borders of the supplementary drainage arcas 3. Surface hydrography of the major brooks and
streams. Names of the major streams: a =Maros; b="Tirnava Micd; ¢="Tirnava Mare; d=Toplifa; e=Lug; F=Comlod; g=lLudug; h=Ancs; i=Ampoy | =Dobry;
k=Cerna; [=Sre, m=8cbes; n=Sccag; o=Niraj; p=Gurghiu; r=Almag; s=Piriul Mare; Names of settlements: A=Gheorgheny; B="Toplip; C=Gurghiu;
D=Batog; [i=Cetatea de Balt; I'=Tirgu Mureg; G=Awmd; H=Remetea; 1="Turda; |=Abrud; K=Zlatna; L=Alba Julia; M=Miercurca Sibrulu; N=Deva;
O=Hunedoera; R=7am; T=Rodna; U=Lipova;
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The highland Maros bed

Aller mceling the Toplipa, (he river wms wesl, and runs in a (ransversal valley
between the Gurghin and Calimani Mountains (Gorgényi and Kelemen havasok). The
streams running toward the hi;,h;and Maros bed are short reach with consequent water. The
river densily is 0.7-0.8 km/kin®, 1110 data collceled over vears suggest (that the average
quantily ol waler is 30-50 1/scc/km

The Gurghiv (Gorgényi) stream and its drainage area

The Gurghin (Gorgény) leads the waters of the Northwestern Harghita and the northern
slopes of the Gurghiu mountains (Gorgényi havasok) 0 the Maros. The drainage arca is
composed ol a mountain and a hill drainage basin. Both surfaces arc buill up of
impenmeable (volcanic. crvstalline and clavey) formations. The western slope of the highest
surfacc of the arca, Sacd (Mczghavas), 1777 m a.s.1. has ov cr 1.000 mm preeipilation per
year. This signilicanl quantily of water devclops on a 564 km? area Lhe sloping ol which is
216 m/km. The high speed riverbed slopes 17.0 m/km. There is also a notable average
surlace heighl of 910 1 above sea level,

The Luf (Lucz) and ils drainage arca

The riverhead of the aMuent can be lound on the southweslern [ore arca ol the
Cilimani Mountains (Kelemen havasok). Meeting the Batos (Bdtos) stream after a relatively
short scetion, their bed cuts decp into the alluvial sediment ol the mountain lool. Also, the
lower bed is rclalijvcly deep because ol its Leetonic origin. The tolal area of the two drainage
basins is 460 km™. the Lup (Lucz) is 42 km, the Batos (Batos) is 127 lam long. The other
hydrographical characteristics ol the arca arc the samge as thosc ol the Cimpia Transivenici
(MexGség) hills.

The Cimpia Transiveniei (Mexzdség) and Dealurile Muresului

{(Marosszék) section of the Maros

The drainage basin is comprised of short-reach brooks and streams. On the right side
ol the river lic the Clmpia Transivenici (Mcr6ség). on (he left there are the Dealurile
Murc®ului (Marosszek) hills. The direction of the hill line reaching across the arca is
parallel with the direction of the rivers running from the northwest to the southwest. The
slope of the strecam beds is even, their valleys arc narrow, the surlace ol their environment is
characlerized by bare altitudes and badly watered rifls. The covering sediment of the
drainage basin is sandy. clavey: the upper layer is of good water permeability. but below |
m an impermicable formation can be found, Therelore, especially in springlime when there
is a lot of rain, landslides occur on lhe valley slopes. lhal is, the soil [ills up with
groundwater and slides down to the valley. Especially cloud-bursts cause greater landslides.

The Niraj (Nvdrdad) stream and its dralnage arca

The drainage arca of (he stream can be found on the western slope of the Gurghiu
Mountains (Gdrgényi havasok). The arca is 609 km?® wilh the av crage all of 136 m/km.
With its spring at 1,300 m a.s.l.. the 78-km-long river collects the precipitation and snow
mell of the Gurghiu Mountains (Gérgényi havasok) at 13.0 bed all, The average slope of
the waler drainage area is 133 m/km, but the average height is 512 m. The water-levels of
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the Nirgj (Nvarad) are characterized by high inundations developing in the mountgins which
reach the lower parts ol the basin causing tragic [loods and damage.

The drainage area of the Comlod ({(Kapus) and lLudug

(Ludas) brooks

Showing the same features, these brooks collect the waters of the Cimpia Transilvaniel
(Mczdseg) hills, They jare 60 km long, their drainage arcas arc similar. the (wo slrcam
svslems have 1175 km? drainage arca with 120-130 m average sloping. The mouths arc at
270 m above sea level. the full of the beds is 0.5-0.25 m/km. There are several water basins
{(slorage lake) by the bed ling of Ludus in the inmer and wide valleys of the hills. The
drainage basin is mostly covered by impermeable sediment (sandy clay) where arcal wash-
off and landslides frequently occur. The area receives only 600 mm annual precipitation and
the mmual average lemperature is 8-9 9C,

The drainage arve of the Tirnava Micd (Kis Kikilid)

The branches ol the Tirnava Micd{Kis-Kukiilld) river head can be divided into two
parts. The northeast streams spring on the southwest slope of the Gurghiului Mountains
between (he Bucin (Buesin) peak and Sacd (McevOhavas). The southwesl streams come [rom
the northern slope. Running northwest through the Praid (Parajd) sall territory. the 1wo
branches unile at Sovata (Szovita). The stream urns soutlwwesl on the neogen rocks of the
hills and merges with (he Tirmava Mare (Nagy-Kikilld) before mecting the Maros. The
mounlain stream is 294 km long, ils drainage basin is 17.820 km2. The spring is 1190 m,
the mouthis 219 m above sed level. The average height of the drainage area is 636 m. the
average slope is 176 m/kin, The [all of the bed is 3.0 m/km, the average waler outpul of the
river is 8.0 m3/see.

The waler drainage area of (he [Tirnava Mare (Nagy
Kiikiiflé)

The spring branches of the river can be found al 1455 m above sea level on the slope
of the Harghita (Hargila). The Somlyo Ridge sirciching south divides the river head into a
weslern and a northern lerritory. The streams running down the Harghila (Hargila) arc
abounding in water. After several streams meet, the Timava Mare (Nagy-Kikilld) first
lurns southwest, then west, and culs through the Tinava Hills. On ils way il reccives several
streams on the right side that spring on mostly trachil rock lextures and then, when reaching
the basin. they draw on the waler supply of the neogen surface covering sediment. Of the
alMuents we should mention (he Sarat (Sos). Fejémyik, and Gagy sircams, and the Soimus
{Solymos) border stream. On the lell side ol the river there are only insignilicant strecams,
draining the water of the neogen clave}; surfaces. At its mouth. the Timava Mare is at 223
km a.s.l., the drainage arca is 3606 kin™, mlh 564 m average height and 130 m/km average
slope. On its lower part il carries 13.0 m’ Ysee w ater; the waler output ol the united Tirnava
1s 22.0 m”/sec.

The Arics (Aranyos) stream and its drainage arca
The Arics is onc of the main allluents of (he Mares, its riverhead is on the southcast
slope of the Bihor (Bihari) Mountains. Aller ils several branches meel as Aricg. the river
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collects the water of (he southemn parts of the Gildu (Gyalui) Mountains and (he northemn
parts ol the Transylvanian Mountains. The weeslerly riverbed becomes quick, then it
reaches the Aries(Aranvos) hills and meets the Maros with a southeast bed. The 164 km
long river has a 2970 km< drainage basin and a significant (213 m/km) avcrage lall. The
riverhead is 1195 m. the mouth is 263 m above sca level. Because ol the dillerent
characteristics of the surface. the fall line of the riverbed varies. Compared to the previous,
the fall of the bed is so cven. that lhc fall is only 3.68 m/kin. The densily of the waler
drainage area is belween 0.8-1.2 km/km?. Sinee the surface gets high precipitlation (belween
1.000-1.300 mm). the average of the mean water output significantly increases {23.5
' /sce).

The drainage arca of the Ampoi (Ompoly) stroam

The siream colleets the water of the river heads of the middle Apuseni (Nyugali)
Mountains. The valley runs on mostly mountain areas where mesoic and tertiary rocks form
the surlface. The composition of (he rocks is mainly sandstone and conglomerate with good
waler permeability. In the drainage basin there arc several Iocc;uions where Jurassic lime,
augit. porphyrit and hornstone can be found. The area is 376 km”. the stream is 60 km long.
The spring of the stream is 1220 m, the mouth is 219 m abovc sca level. The slope of the
drainage basin is signilicanl. 253 m/km, and so is the fall of the river bed (17.16 m/km).
The mean water output of this highly falling river is only 1.3 m’/sec because of the lack of
precipilation in the drainage arca since (he surface Tealures produce a fochn cffcel on (the lec
side expositions.

The drainage area of ithe Sebey (Sebes) and Cugiv (Kudzsir)

slreams

The drainage basin can be found on the northwest territory of the Cugir (Kudzsiri)
Mountains where several quick brooks and strcams run on the high slopes. In the mountain
arcas lhe covering rock of the Cugir (Kudvsir) and Scbes (Scbes) drainage areas is
crystallineg shale and other impermeable formations. The covering sediment of the hills of
the northern lore arca is Pannonian clay. while in the immediale Maros valley we [ind
washland sedimenl.

In the dry period the high falling streams are supplied by springs only. which are quite
abounding in waler. Aller the thaw and slorms the streams swell and bring large quantitics
ol debris and blocks of stone down [rom the high mountains, only 1o leave them behind
rounded in their low and narrow valley. There happens a large scale pounding because of
the large lall, but these streams leave considerable amounts of coarse pebbles cven in the
Maros valley.

The spring of the Sebes (Sebes) is 2060 m dboxe sea level. its united drainage basin
wilh that ol the Sccas (S-¢ékas) stream is 1289 km?. Wil its alMuents, (he Cugir (Kudrsir)
strcam north of this drainage arca drains the water ol similarly exposed slopes. The
riverhead of this stream is 1900 m above sea level and its drainage basin is 358 m”.
Although the slope of the surlace is considerable (78() m/kmn), (he Fall of the riverbed is only
28.2 m/km and the mean water oulpul is .0 nr */sec. The same characlerization applics 1o
the brook system of the Sebes (Sebes). which has a 1800 m difference between its source



and mouth, The Tall of the 93 kim valley is 20.1 m/km. The water characteristics ol the Mow
in the two drainage basins arc similar.

The drainage area of the Strei (Szirigy) stream

Of all the affluents of the Maros. the highest surface stream density can be found in the
strcam system of the Strei (Szirigy). The drainage arca stretches out on the Northem Cugir
{Kudvsuiri) Mountains. the Eastern Releval (Relyeral) Mountains and the Northeasiern
Semenic (Szérénvi) Mountains. The spring of the Strei (Sztrigy) is in the Cugir (Kudzsiri)
Mountains 1600 m above sca level. Aller mecting several allluenis. the 92-km-long river
reaches the Maros al 170 m above sca level. Of iis alfluents, it is worth mentioning the Riul
Birbat (Borbat: its spring is 1880 m above sea level), the Lapusul Mic and Mare (Kis and
Nagylapos: 221G m), the Riul Marc and (he Riul §ccza$. The whole drainage basin, including
the drainage areas of the allluents, is 1926 km~. The streams menlioned here run across
territories with an average slope of around 267 m. All the stream vallers have, on the
mountain seetions, orrential beds. The bed of the Sirei (Syirigy) Talls 13,5 m/km;, the mcan
waler oulput of this quick river is 23.3 mg/sec. On the higher mountain drainage arcas there
are mainly crystalline shale. Crete sand and limestone. while on the hills we can find
Neogen claycy lormations. 11 is characleristic that the pebble (orraces by the valleys arc
lormations of the Pleistocene peried and the sedimenits of the immediale washlands are
recent formations. In the hills the river vallevs have wide north-south washlands and along
these there are wide pebble (crraces (o the Maros, The crystalling mountain arca riscs [rom
the hills very suddenly and this acecounts [or the torrenis and the last flow rale of the
streams.

The drainage arca of the Cerna (Cscrna)

The drainage arca can be found on the castern slopes of the Poiana Ruscl Mountains.
Aller meeling ils mostly cast-wesl allluents. the river bed turns 1o north on the hills in the
Maros valley. The spring of the 78 km long Cerna (Cserna) can be found 1.130 m above sed
level and it reaches the Maros at 184 m a.s.1. This relatively short river has a significant [all
(960 m), the slope of the bed is 13.15 m/km, therelore this is a stream system with a quick
flow which shows extreme water levels (the mean water output is 3.3 1113/sec). The drainage
basin is 738 km? with 229 m/km average slope. The rock surface influencing the surface
[low is similar 1o that of the Strei (S/1rigy) arca.

The drainage area of the Dobra

Of the several short-reach streams on the northern slope of the Poiana Ruscid
Mountains, the Dobra is worth mentioning. Between Deva (Déva) and Lipova (Lippa) the
Maros valley narrows. The spring ol the 43-km-long Dobra can be found in the Poiana
Ruscd Mountains. at 1,100 m above sea level. and it reaches the Maros at 162 m. The
rclatively short river runs through 938 m Ievel dillference which causcs a signilicant (21.8
m/km) Mall in the system where the mean walter outpul is only 0.93 m’/sec.

The dratnage basin of the Almas (Alméds) and the Birzava
From Deva (Déva) and Radna (Radna) on the right side of the Maros on the slopes of
the Zirand (Zarandi) Mounlains there is a sysiem ol short reach and high [alling rivers.
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These relatively narrow, high-gradient strcams arc usually scasonal with relatively low
waler oulpuls [rom precipitation and their springs.

Fhe drainage area of the Piriul Mare

The drainage basin collects the water of the short reach valley system on the left side of
the Maros, which belongs 1o the iinmediate [ore regions of the Hungarian Plain. The river
cul ils bed on the surlace inlo ils previous Levante and Pleisiocene alluvium. Mostly the
springs and the groundwater supply the short reach stream svstem with water. because,
similarly 1o thc Hungarian Plain, the arca rcccives a relatively small quantity of
precipitation.

Summary of the main hydrographical characteristics of the Maros drainage basin

- The riverbed and the Mood plain of the Maros with the 30,000 km? drainage basin
make the river one of the most important afTluenis in the Tisza river system.

- On the surface of the Hungarian Plain drainage basin there are sandy and clavey
formations, whilc in the basin and in thc mountains crystallinc volcanic and claycy
impermeable lormations occur. In the river sysiem permeable formations can rarely be
found.

- The arcal ratc and speed of (he ow in the supplementary drainage basin is
determined by the slope and the impermeable covering lormations.

- The floods rising suddenly on the affluents of the Maros in spite of their quick flow
arc cqualized in the ncarly 300-km-long riverbed.

- The quick disappearance rom the supplementary drainage basins leads (o [oods
almost every time there is a large quantity of precipitation. However. the floods disappear as
suddenly as they have appeared.

- The lloods ol the Maros can be approximated on he basis ol the distribution of the
precipitation in the drainage basin and the water absorption of the supplementary drainage
basins.

- The distribution of the precipilalion over the year in the area depends on periods
rather than seasons of the yvear. The two characteristic periods are the "wet" (May-August)
and the "drv” (September-April) periods.

- The Maros has lwo [oods. the spring and summer "green [Noods”. Bolh causc
inundations on the lower section of the Tisza.

- Al Srcged the Mood caused by the spring thaw usually appears carlier than the Tisza
inundation, therelore catastrophes are avoided.

- In the swmmer the Transylvanian basin receives only little precipitation, therefore on
the lower Tisza the summer inundation [attens out and here spring MNoods are more
signilicanl.

- The river line is followed by segmented terrace formations from different periods
(Holocene- Pleistocence) the average height of which is 10-80 m above the waler Ievel ol the
river.



- The rocks of the erraces are comprised of coarse sediments and clayey formations of
surlace erosion.

- In the upper regions the Maros meets spring waters containing sodium. sulfate,
magnesiumn, ioding, bromming and ammonia, but (his docs not lcad 10 natural pollution
because the water of Lthe river becomes clear due 1o its quick [low and the considerable
amount of alluvium.

- The deterioration of the waler cleanness is mainly caused by anthropogenic pellution.
The industrial arcas and agglomerations ol human sctilements are responsible for the waler
pollution that is especially significant in the territories of the supplementary drainage basins
(Arigs, Tirnava, Strei, Cermna ) and larger towns (Tirgu Mures, Alba lulia, Turda (Torda).
Deva, Arad. MesGhegyes. Mako).

- The deterioration of water quality caused by anthropogenic pollution reached
catastrophic dimensions with the presence of large amounts of cyanide, phenol suspensions,
ammonia, nitrate, houschold and other chemical materials. Although it must be noted that
there is a certain self-cleansing process due to the quick flow of the river. the huge water
oulput ofiits Moods and the quantity ol the alluvium it carrics, but still, the Maros River
needs eflective water prolection.
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