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TRACERS EXPERIMENTS IN THE KARST AREA OF
BIHOR MOUNTAINS (ROMANIA)

BY
I. ORASEANU, E. GASPAR, 1. POP, T. TANASE

The complex geological evclution of Bihor Mountains led to the grooth of
karstifiable and unkarstifiable rocks mosaic. This evclution is hydrogeologically
reflectedd by the presence of numerous karstic aquifers having different
extensicns and being charged by precipitations and surface streams, karstically

trapped either total of partial.

In order to find out the main running water direclicns of semie karstic
aquifers, the authors carried cut a number of 36 labellings with rhodamine,
fluoresceine, stralex?!), radicactive tracers (I1-131, Br-82) and activable tracers
(In-EDTA, Dy-EDTA, I7)

On the whole, the tracers labellings accemplished up to now in the karst
area of Bihor Mountains showed an average running speed of the uncergreund

waters of 45 m/hour.
The longest course was found beiween the pothole of lHoaneca U rzicarulul
and Piuleasa spring (4800 m), while the maximum leve! difference was betwecen

the Muncelu cave and Blidaru spring (665 m).

1. GEOGRAPHICAL AND GEOLOGICAL FRAMLE.

Bihor Mountains are considered on the first place in the hierarchy
of karstie doniains in Romania ihrough the variety and amplitude ot
karstic pheromena and forms. The karstice terrains developed 1 thenort-
hern half of Bihor Mountains, in the North Bihor, a massif characterlsed
by the presence of the most lmporiant hydrographic knot of Apuseni
Mountains. From here originate the hydrographic basins of Crisul Negru,
Somesui Cald and Ariesul Mare nivers,

The endorheic basin Padis—Cetifile Ponorului 1s located at the
intersection of the three great hvdrographic basins. It is suirounded by a
girdle of crests which prevent it from epigeal hydrographic afiibation to
one of the three basins mentioned above. _

The large majority of the carbonate deposits in Bihor Mountains
belong from the structural standpoint, to the Bilkor Autochton. This tecto-
nic unit cro s out in the North-Eastern half of the massif, bordered northely
by the faults system Bulz-—Valea Rea and South-Westerly — between
Girda and Intre Ape—by the overthrust of Girda and Ariegeni nappes.

-

1) Romranian optical brightener.
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These tectonic units consist of sandstones, conglomerates and subordi-
natedly, of schists.

The carbonate deposits of Bihor Autochton have a thickness of about
1200 m and they generally form a monoclinal structure with South-West
glopes, intensively fractured. These have at the basys Triassic limestones
and dolomites, followed by Lower Jurassic detrital series and further on
by Middle and Upper Jurassic limestones and Lower Cretaceous limestones.
The practically impervious hed of the aquiferous accumulations located
In the carbonate deposits of Bihor Autochton, consist of Permian-Werfe-
nan detrital deposits and, locally, of ciistalline schists.

On the terrains from the Western side of the massif, geologically
aud structurally assigned to the systein of Codru Nappes, the limestones
and dolomites crop out on quite limited areas (Ferice, Tataroaia, Sighistel,
Crisul Baita).

The complex geological constitution as well as the intensive degree
of tectonization — anterior, conternporary and posterior to the setting
in place of Codru Nappes, led to the formation of a rocks mosaie, predo-
minated by limextones and dolomites followed by sandstones, conglomera-
tes, eruptive rocks and cristalline schists. This situation is reflected both
it the relief configuration and in the surface and groundwater flow mode.

The ample development of carbonate deposits in Bihor Unit caused
the forming of a wide karstic arca with broken plateau aspect, extended
on the alignment Virasoaia — Padis — Bitrina summit — Clujulul sum-
mit — Apa Caldad. This zone 1s enclosed by steep slopes at the North and
VW est towards the Bulz and Galbena valleys and cut Southward by Girda
Seaca and Ordincusa Valleys. The last one has a remarkable gorge
sector downstream.

The morphology of the zone 1s individualised by the endorheic¢ basins
Padis — Cetatile Ponorului and Ocoale — Ghetar, the latter being shaped
hetween Girda .eacd and Ordincusa Valleys.

The karstic terrains from the West Bihor Mountains as Well as thoxe
from Somesul Cald basin are characierised by the presence of particularly
broken zones with deep valleys having a gorge aspect and by rare ,,pla-
teau’’ zones, generally with small extension.

o HISTORICAL DATA

Bibliographical references concerning the Bihor Mountains karst
being with the well known work of Schmidl ,,Das Bihargebirge an der
srenze von Ungarn und Siebenbiurge ' published in Vienna in 1863.
Since there up to the present there were published many works having
generally a speologic character, signed among the other by : Jeannel and
Racovitza (1929), Serban a.o. (1957), Bleahu (1957), Rusu a.o. (1970),
Bleahu and Bordea (1967, 1981), Valenas (1976, 1977, 1984), Vilenas a.0.
(1977), Bleahu a.o. (1976), Orghidan a.o. (1984).

Despite the great number of karstic morphology works, there are
very few ones with hydrologic character, concerning the research of the
groundwaters dynamics by means of tracer labelling. They lead to the
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Fig. 1 — Legend : 1 — Karstic deposits ; 2 — Nonkarstic deposits (a — sandsiones, conglomerates, shales ;
b — erystalline schists; ¢ — sands, gravels, clays; d — banatites) ; 3 — Perernial course; 4 — Temporary
course ; 5 — FPonor; 6 — Losses in flow along the riverbed ; 7 — Inflow cave; 8 — Quiflow cave; § —
Pothele ; 10 — Underground flow direction established by tracer experiments ;11 — Geological boundary ;
12 — Fault; 13 — Overthrust front; 14 — Quarry; 15 — Summit; 16 — Mine galery ; 17 — Mine snaft;
18 — Surficial watershed between Crisul Negru, Somesul Cald and Ariesul Mare rivers; 19 — Spring with
flow from 1 to 5 1/s; 20 — Spring with fiow frem 50 1o 100 I/s; 21 — Spring with flew from 100 to 600 1/s.

Denomination of points numbered on the map: 1 — Spring and cawe of Ferice; 2 — Groapa
Budestilor ponor; 3 — Cerbasca spring; 4 — Spring of Pestera Ursilor cave; 5 — Spring of Giulesti and
Micula cave; 6 — Fagul galery; 7 — Hidra spring; 8 — Spring of Camenit ;9 — Blidarn spring; 10 —
Pisolea cave ; 11 — Spring of Celiboaia cave; 12 — Losses of Pietrele Rosil brodke ; 13 — Losses of Secitura
brook ; 14 — Muncelul cave; 15 — Losses of Preluca Nesului brook; 16 — Lwises of Sodolul Tomestilor
brook ; 17 — Losses of Criciune brook ; 18 — Losses of Sodolul Ghetarului brog ; 19 — Spring of Finate;
20 — Springs of Toplifa (bulz) brook; 21— Poarta Rihorului cave: 22 — I osses of Hoanca Codreanului
brook ; 23 — Losses of Cosuri brook ; 24 — Elena ponor ; 25 — Izvorl Crisului spring ; 26 — Losses of Corlatu
brook ; 27 — Losses of Flescuta brook; 28 — Losses of Hoanea Metului brow ; 29 — Pothole of Hoanca
Urziearului ; 30 — Losses of Crisanu brook under Tirnicioara ; 31 — Losses of Lincsoara brook ; 32 — Losses

of Valea Seacd brook; 33 — Losses of Tiganu brook: 34 — Piruleasa spring; 35 — Galbena s
86 — Cetatile Ponorului; 37 — Losses of Barsa Cohanului; 38 — Losses of Piriul Sec brook; 39 —

of Tezere ; 40 — Izbucul Ursului spring ; 41 — Izvorul Rece spring ; 42 — Cdput eave ;43 — Losses of I
Ponor ; 44 — Izbucul Ponorului spring ; 45 — Ponor of Stevia Lupii; 46 — Ponor near T#ul Negru ;
Ghetarul de la Barsa cave; 48 — Springs of Bulbuei Valley ; 49 — Oselu spring; 50 — Boga s
51 — Ponor of Virisoaia; 52 — Penor of Cufilor Valley ; 53 — Ponor of Renghii Valley ; 54 — Po
Arsura Valley ; 55 — Ponor of Tringhesti Valley ; 56 — Izbucul Mic spring ; 57 — Célineasa spring;
Ponor of Cilineasa ; 59 — Spring of Hoanca Seacd; 60 — Apa Caldé spring; 61 — Spring of Mar
82 — Gura Apei spring; 63 — Spring of Coliba Ghiobului: 64 — Colba Micd cave; 65— Spr
Vulturul brook ; 86 — Tduz spring (spring of Moara lui Filea) ; 87 — Corobana spring ; 68 — Losses of (
brook ; 69 — Pothole of Sesuri; 70 — Cave of Coteful Dobrestilor and Izvorul Morii spring; 71 — |
of Ordincusa brook ; 72 — Spring of Poarta lui Ioanel ; 73 — Izbucul Mare spring ; 74 — Izbucul Mic s
75 — Losses of Plesa brook ; 76 — Alunu Mare spring; 77 — Pepi (Gordan) cave; 78 — Spring near
Sec river mouth ; 79 — Subthermal spring from Alunu Mic brook (°C); 80 — Alunu Mic spring; 81 —
of Ponorul Valley ; 82 — Diaclazéi cave; 83 — Lueil pothole; 84 — Ponotul cu Pod ponor; 85 —
of Virtop; 86 — Springs of Surile din Firea; 87 — Pojaru Politei spring; 88 — Trei izvoare |

89 — Geminata pothule,
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ascertain of only 6 flow direction of these waters, two of them being
assigned to Viehman a.o. (1958, 1961), and one to each of the folowing
authors : Serban a.o. (1957), Rusu a.o. (1970), Vilenas (1974), Halasi
and Ponta (1984)

Simce 1983 there were made by the authors 36 experiments with
rhodamine B, fluoresceine, stralex, radioactive tracers (1-131, Br-82) and
activable tracers (In-EDTA, Dy-EDTA) — in the frame of a complex
hydrogeological research programme of Bihor Mountains karst, initiated
by Enterprise for Geological and Geophisical Prospecting.

During the accomplishinent of different labelling works we’ve bene-
fited by the aid of Brijan P., Catilina R., Stanca C., Matos P., Popa C.
and Onac B. At some 1njection of tracers we were helped by Matyasi S.,
Babos R. and by the members of ,,Politehnica’” Spologic Club from Cluj-
Napoca. The water samples processing and measuretnent in view of detect-
ing the activable tracer was carried out by Stinescu P. from IFIN
Bucurest,

Ax a basls for the hydrogeological maps annexed we have used the
following: the geologic map of Romania on a scale of 1:50,000, the
sheets of Pietroasa, Polana Horea and Avram lancu drafted by Bleahu
a.0. (1985, 1980), respectively by Dumitrescu a.o. (1977) as well as the
geologic map of Somesul Cald graben drew up by Mantea (1986) and the
structural map of West Bihor Mountains made by Bordea a.o. (1975).

3. THE RESULTS OF THE TRACER EXPERIMENTS

The results of tracers labelling, performed up to the present in
Bihor Mountains karst, are svnthetized in table 1, while the 1deal flow
directions of groundwaters, as resulted from these experiments, are found
on the hydrogeological maps annexed.

3.1. TATAROAIA 7ZONE

This area 1s shaped in Anissian dolomitesr and Ladinian limestones,
developping 1n the form of a strip between (rdlasa and Galbena Valleys.
The karstie area of Tatdaroaia 1s mostly superposed to the hyvdrogeological
karst svetem of Grulesti spring (fig. 1, 5) charged almost exclurively by
precipitations and deprived of an nonkarstie basin.

By digging a geological resecarch gallery into the upper basin of
Fagul brook (fig. 1, 6), an active cave was intercepted its underground
siream dirans through the spring from Grulesti, ax proved by the rhoda-
mine B oexperiment accomplished. In addition to this source, the system
18 provaviy charged too by the losses from (Causil riverbed, as well as by
the ditfuse mnfiltrations, resulting ifrom the precipitations in Tataroala
peak zone, In case of great rainfalls the nisures and channels network ot
Giulesti spring 1s 1nadequate for draining the whole quantity of water,
so that, a part of 1t bails out through Micula cave entrance, which acts
as the overflow of the systemn.

4 — ¢, 351
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RESULTS OF TRACING OPERATIONS ON
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No Insurgence H (in) Resurgence
' (number on the map) (number on the map)
1 2 3 4
1 Ponor of Groapa Budestilor (2) 87D Cerbasca spring (3)
2 Fagulut cave (6) 865 Giulesti spring (5)
3 Losses of Pietrele Rosii brook (12) 800 Pisolca cave (10)
. : Coliboaia spring (11)
) . Blidaru spring (9)
3 ’s Hidra spring (7)
4%) |Losses of Secatura brook (13) Coliboaia spring (11)
O Losses of Secitura brook (13) 925 Coliboaia spring (11)
. s ;s Blidaru spring (9)
6 Muncelu cave (11) 1100 Blidaru spring (9)
7 Losses of Preluca Nesului brook (15) 815 Blidaru spring (9)
8 Losses of Sobodolul Tomestilor br. (16) 550 Hidra spring (7)
9 L.osses of Criaciune brook (17) 88() Hidra spring (7)
10**) |Losses of Hoanca Codreanului (22) 850 Poarta Bihorului cave (21) ‘
11*¥*) |Losses of Cosuri brook (23) 750 Underground works of Molibden h
mine |
12**) 'Elena ponor (24) 845 Poarta Bihorului cave (21)
13 Losses of Corlatu brook (26) 1040 Izvorul Crisului spring (25)
14 I.osses of Valea Semcd brook (32) 1100 Izvorul Crisului spring (29)
15 Losses of Flescula brook (27) 1150 Izvorul Crisului spring (25)
16*¥%) Losses of Hoanca Motilor brook (28) 925 Izvorul Crisului spring (25)
. > s Trei Izvoare spring (88)
17 I.osses of Tiganu brook (33) 820 Piuleasa spring (34))
18**%) |Losses of Crisanu brook (30) 975 Piauleasa spring (34)
19 Pothole of Hoanca Urzicarului (29) 1165 Piiuleasa spring (934
20**) |Losses of Luncsoara brook (31) 700 Piauleasa spring (34)
21 Ponor of Vardasoaia (51) - 1290 Boga spring (50)
22 Ponor of Cutilor brook (52) - 1260 Boga spring (50)
23 Ponor of Renghii hrook (53) 1235 Boga spring (50)
24 Ponor of Arsura brook (54) 1245 Izbucul Ponor spring (44)
’ s ‘o Galbena Spl’iﬂg (3::1)
25*%) {Ponor of Tringhesti brook (55) 1270 Izbucul Ponor spring (44)
26*) |Ponor of Poiana Ponor (45) 1060 Galbena spring (39)
27  |Ponor of Tringhesti brook (595} 1260 Izbucul Ponor spring (44)
) y 9 Galhena Spring (3Fﬂ
28 Course of Ghetarul de la Barsa cave (47) 1100 Galbena spring (39)
29 Ponor of Stevia Lupii (45) 1125 Galbena spring (39)
30 Losses of Piriul Sec brook (38) 1205 Geminata pothole (fig. 3)
| s ’s Cetitile Ponorului (36)
31 Ponor of Barsa Cohanului (37) 950 Cetitile Ponorului (36)
32*%) Course of cave of Fintina Rosie (fig. 3) Bulbuci spring (48)
33 Course of Coilba Mica (64) 960 Tauz spring (66)
34*) |Pothole of Sesuri (69) 1134 Izbucul Politei spring (87)
35*) |Losses of Ocoale brook (68) 1160 | Cotetul Dobrestilor spring (70)
’s ’s3 Izbucul Morii spring (70)
36 Losses of Ordincusa brook (71) 745 Izvorul Mic spring (74)
37  |Losses of Plesii brook (74) 875 | Izvorul Mare spring (73)
38  |Losses of Ponorul brook (81) 1130 | Alunul Mic spring (80)

_.—_—_-—-—-—_.—-———-__—_——-—-—_—I—ﬁ-ﬂ_"_'_-_“——_—_
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Tracers experiments in Bihor Mountains

Table 1

BIHOR MOUNTAINS KABRSTIC AREA
B () | L{m) tAH(@m) Tracer used houts . /‘;w - lgli?etl?ii?gf
5 6 7 8 9 10 11
, _
570 750 305 | In-EDTA 192 3.9 6.10.1985
505 1800 360 | Rhodamine B 85 22.3 7.10,1984
500 1600 300 | in-EDTA 100 16.0 23.09.1987
013 1240 287 - 100 12 .4 .,
435 * 2330 365 , 100 23.3 -
390 3950 410 ' 100 39.5 ..
Rhodantine B 1984
515 1700 410 | Rhodamine-13 168 10.1 21.09,.1984
435 3070 4930 . 240 12.8 .,
435 3880 665 | I-131 147 26.3 17.05. 1985
435 2770 380 | Fluoresceine 96 28.9 21.09 1984
390 1350 160 | Fluoresceine 70 19.3 28.09.1984
390 2550 490 | In-EDTA 310 8.2 24.09.1989
640 600 210 | Br-82 48 12.5 17.05.1984
KHCI‘EOE 288 4 11 L1083
640 850 200 | T-131 96 14.1 18.05,1984
700 1750 340 | In-EDTA 20 87.5 3.11,1983
700 3600 400 | In-EDTA 1344 2.7 7.08 1984
700 215() 450 | Fluoresceine 288 7.5 23.11.1983
700 1300 225 | I-131 30 43.3 19.09 1885
77D 550 1. 300 - 10 nH.0 -
570 2000 250 e In-EDTA 24 83.3 21.05,1985
HT7U 3075 405 | Rhodamine B 95 32 .4 27.05.1985
H70 4600 585 | In-EDTA 300 15.3 17.12.1984
270 1900 130 ! Stralex 24 79.1 27.00.1985
675 2170 615 | Rhodamine B 15 144.6 13.06.1985
675 2560 285 | Stralex 20 128.0 13.06. 1985
675 | 2500 560 | In-EDTA 24 1041 14.06,.1985
1100 1+ 2100 145 | Rhodamine B 15 140.0 | 22.09,1985
815 | 5120 430 | . 30 171.0 -
1100 2000 170 | Fluoresceine $14 38.0 1958
815 3000 245 | Fluoresceine 66 45.0 1961
1100 | 1950 160 | Dv-EDTA 12 162.5 22 09,1985
815 H320 445 s 24 221.6 ..
815 2775 285 | In-EDTA 190 14.6 | 10.07 . 1987
815 1925 310 ¢ KI 40 48 .1 6.09. 1986
650 Rhodamine B 40 16.2 10.08.1986
950 2950 255 . 70 421 .
950 900 145 | Fluoresceine 14 64 .3 10.08. 1086
12 1974
850 2650 110 | Rhodamine B ° 322 8.2 19.10.1985
020 880 214 | Fluoresceine 1957
770 2800 390 { Fluoresceine 38 73.7 04.1964
760 2880 J00 . 38 75.0 -
730 1000 15 | In-EDTA 36 27.8 | 26.08.1985
725 : 2620 150 { Rhodamine B 65 40 .3 26.08.1985
1100 1400 30 ' Rhodamine B 108 13.0 27.10.1985

Py

np
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1 2 3 4
39 Course of Diaclazd cave (82) 1230 Alunul Mic spring (80)
40 Course of Pothole of Lucii (83) | 1160 Alunul Mic spring (80)
41 Ponor of Poiana Virtopului (85) 1322 Surile din Firea spring (86)
42 Ponorul cu Pod ponor (84) 1315 Surile din Firea spring (86)
l —_— i —

H = Elevation above the mean sea level ; L = Horizontal distance hetween losses and springs ;
*) Tracer operations performed by other authors: Halasi, Ponta (nr. 4), Viehman et al.
**) Drainage direction is not drown on the hydrogeological map (fig. 1);
Note 1: The following tracer operations were performed by the authors in cooperation with :
Stanca C. (nr. 6, 10, 12, 16), Popa C., Onac B. (nr. 41, 42).
Note 2: In the following tracer operations, the injection of tracer were performed with parti-

Napoca speological club (nr. 38, 39, 40).
Note 3: In tracer operations nr. 10, 12, 13, 14, 16, the tracers were identified also in waters

3.2. SIGHISTEL ZONE

Sighistel hydrographic basin represent the karstic area with the
oreatest density of caves in the country. This is due to the tithonic-oxfor-
dian limestones propitions to an intensive karsting and (mostly) to the
presence of the detrital deposits on the limitrophe crest, deposits which
facilitate the concentration and the conduct of surface flows towards

the karstic fields. |

In table 1 we present the result obtained in the sixlabellings carried
out in this zone. Among these we mention two. Thus, the surface waters
infiltrated through the thalweg of Secdtura brook (fig. 1, 13) had mostly
abandoned their old point of discharge through Coliboaia cave (fig. 1, 11)
in favor of Blidaru spring (tfig. 1, 9). |

By labelling the waters of Pietrele Rosii brook from the hydro-
graphic basin of Criiasa Valley, it was shown their participation to the
supply of all the main sources from Sighigtel brook (the spring beneath
Coliboaia cave, Pisolca cave, Bidaru and Hidra spring), with an increased
weight on Blidaru spring (fig. 2). We mention that systematic gauging
accomplished in the whole path of Sighistel brook did not reveal the
presence of any infiltration in riverbed — therefore the impossibility of
contaminating the downstream sources by the tfracers reaching the brook
water through the upstream sources.

Considering the groundwater circulation in the Sighistel basin on
a whole, one may assert that we find in the presence ot a well developed
karstic aquifer, supplied by precipitations and by numerous surface
courses with reduced water discharge. The discharge of the aquifer 1s mainly
accomplizhed through Blidaru spring, with the fossilization tendeney of
the upstream discharge points (caves of Colihoala and Plgolea) as well
as the activation of Hidra spring placed downstream.

The resulis <how a tvpical exampic as regards tie karvtic drainages
evolution, the downstreamn migration of the aquifers dircharge points with
the abandoning of old upstream sources. |
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Table 1 (conlinuation)

— —

5 6 7 | 8 9 10 11
1100 1200 130 | In-EDTA 230 | 5.2 27.10.1985
1100 1100 60 | Fluoresceine 4 | 25.0 27.10.1985
1070 2610 252 | In-EDTA 120 21.7 12.06. 1988
1070 2920 245 | Rhodamine B 90 32.4 12.06.1938

N — — rue

AH = Vertical drop; t = Time of first arrival of tracer; v = Apparent velocity
(nr. 25, 26), Serban et al. (nr. 34), Rusu et al. (nr. 35) and Vilenas (32)

Brijan P. (nr. 3, 8, 9), Mates P. (nr. 30, 31), Matyasi S. (nr. 28), Catilina R.,
cipation of : Brijan P., Matyasi S. (nr. 19), Babos R. (nr. 29), ,,Politehnica’ Cluj-

of underground works of Molibden mine.
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3.3. THE UPPER BASIN OF CRISUL BAITA RROOK

- This basin develope mostly on karstie teirains, the area which
overlaps the polimetalhic sulfides ore ,,Molibden’. The oTe i horizontally
and vertlmll} open through numerous workings (Steici, 1983), and its
exploit 1s particularly difficult because of the kaxstic waters.

The tracer labelling carried out indicate a redistribution of ground-
waters from their natural escape points represented by the effluent caves
of Izvorul Crisulu (fig. 1, 25) and Poarta Bihorului (fig. 1, 2) towards

the underground W(}rkingﬂ of ,,Molibde ”’ mine. Conducting the ground-
waters to these, caused a substantial diminution of Izvorul Crisului flow
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as well as a transition of Poarta Bihorului gpring to a temporary flow
regine,

Among the numerois labellings accomplirhed in this atea, we mention
the one made 1n the diffuse losses in riverbed of Valea Seaca breok, down-
«{ream of Groapa Ruginoasi (fig. 1, 32). The In-EDTA tracer used for
this experiment was detected in the Izvorul Crisului xpring as in the waters
inflows from the underground workings of . Mollbden” mine, This proves
a continuity of carbonate deposits undm the detrital deposits of Arteseni
Nappe from Tapu crest (Gaspar and Orvdaseanu, 1987).

3.4. THE UPPER BASIN OFF GALBENA VALLEY

The karstic aquiferous from the upper basin of Galbena brook
discharge mostly through Pauleasa spring (fig. 1, 34 and fig. 3), excepting
the w atem infiltrated from the upper course of Valea Scacit brook which
are Southerly led 1n Crisul Baita basin.

Most ot Luncsoara brook waters, diffusely infiltrated through the
Inmestone fissures and holes in thalweg (fig. 1, 31), participate to the
ciarge of P.Ei uleaza spring. In addition to these there are the waters of Tiga-
nil (flﬂ‘ L, 33) and Crisanul (f1g. 1, 30) brooks, az well as the ground-
waters from the deﬂpe%t' potiole in Bihor Mountainsg (280 m) — Hoanca
Urztearului (fig. 1, 29). The underground course was labelled in Jderilor

..

gallery with the ud ot Brijan I>. and Matyvasi S.

3.5. THE PADIS — CETATILE PONORULUI BASIN

The endorherc basin Padis —Cetatile Ponorulut has an area of 37.2 km?
Its genesis 1s closely connected with the geological constitution of the
zone, with the alternation of karstifvable and nonkarstifyvable beds. The
Wil i‘mmn detrital deposits fromm Magnra Vindid, the 1101‘[.;111&1 an-sinemurian
ones from the ahgmnnn*l,, Valea ’latnhnr — Groapa de la _I_%&m v -— Izvorul
Ursulul brook and the permian ones irom Borf{igu — Glavoiu (EI‘{‘.’.‘-H%, favour
the forming of a surface tlow, which infiltrate undergreund, when entering
in carbonate terraines and contributes to the suppiv of some wide aquifers.
In tracers labellings made for detecting the affiliation of the waters
infiltrated through numercus ponors from Padis — Cetitile Ponorului
l)miu (table 1 dﬂd fig. 3) point&d out the underground conduct of the
aters belonging to V.?i dyoala sub-basin and to Cutilor and Renghi
}n ocks from the Northern part of Padis sub-basin towards to Boga spring
(fig. 1, 50). The reduced transit time of the tracers through the mrlm:mte
deposits mass show the presence of a preferential eireulation on the karstic
holes widely developed, and implicitely the possible existence of a caverna-
ment accessible to speologists. The difference of level between Virisoaia
ponor and Boga spring 1s of 615 m, the cecond in value among the hydro-
veological (-onneut;mm established b y our experiments carried out in Bihor
Mml ntains. The greatest difference of level of 665 m appears in the drainage
Muncelu cave — Blhidaru spring,

The surface waters from the Southern half of Padis sub-basin (Arsura,
Tringhesti and Girjoaba brooks) are drained underground in a first stage
up to the Ponorului spring (fig. 1, 44), from where following an epigeal
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path of about 1 km they re-enter underground through a ponor, unacces-
tble for man. Theyv re-appear at Cetitile “n norului thr ough the aprinfr near
the Northern sinkhole 2) (Vielunan, 19G6) in order to appear again in the
(zalbena spring (fig. 1, 35) after another underground passage.

Lumea Prerduta sub-basin consist of a homonimous little karstic
platean and of hvdrographic¢ basin of the brooks Piriul Sec and Izvorul
Ursului enclosing it Northely and Scutheily. The former brook has a
temporar character while the latter is perinanent on the most of 1ts course,
being mainly charged by the waters of Izvorul Ursulw spriing (fig. 1. 40)
and l*}mma. Rece (g, 1, 41) springs, Botn of them comfluence before
penetrating 1n the cave h omy Caput (fig. 1, 42).

In order to reveal the running direction of groundwaters from Lumea
Pierduta plateau, a rhodamine 17’» labelbng was performed i1 the water
of the Northern affiuent of Piriul Sec, which inf 1111&19 diffusely 1nto the
riverbed when leaving the Liassic randstones (fig. 1, 38). The tracer was
detected in the under oround course from Gemianata pothole (fig. 3) and
in the water which emerges from Ciput gallery at Cetitile Ponorulul.

The waters infiltrating through the ponor from the Barra (Cohanulul
<ub-basin (fig. 1, 37) participate also to the flow of (iput gallery, which
was proved by a fluoresceine experiment., '

The speologic researches carried out in Groapa de la Barsa by Villenas
(1977) pointed out the presence of -a cavernament which a remarkable
Jenght (14,880 m) named Zapodie — Barsa System. It centres itself
broadly along the two underground courses, Northern Course and Southern
Course, both of themn ending by siphons, Im addition to these there are
some mdependent courses cuarged by the ponors from Polana Ziapodie,
Zapodie Valley, Argila Valley and that from Stevia Lupin (fig. 3). The
ponors and tne undergroun d courses are charged by numerous small
brooks arising on the Liassic terrains at the Nnrth and East of Groapa
de la Barsa.

Naorthern Course was coloured with fluoresceine by , Focul Vin”
Spological Chiub, the anthors indicating the appearance of the tracer in
some weak spnnw from Liassie sand-tones of Polana Florilor (Vialenas,
1977y, Our works did not confirmy that.

On 6™ of september 1936, the water of the ponor from Stevia Lupii
was labelled with K1, the presence of 1= activable tracer being detected 1n
ralbena spring, two days after launching (fig. 4).

On 10" Julit 1987 the course from Sala Marc in Ghetarul de la
Barsa cave, belonging to the Northern Course was labelled with In-EDTA.
The tracer was drawn into the Gaibena spring, erossing this point from
18. 07 till 28.07.1987 (fig. 5). The samples taken from Boga (10-—-26.07.
1937) and Ogzelu (10—20.07.1987) springs had not indium. We mention

——— - —_

T In Cetatile Ponorului, right in the proximity of the entrance, there are two waler
stipplies which join the temporary course of Valea Cetdtilor brook in order to form the ground
course. The first source is situaled upstream the peortal en the lefl side and sppears from a
siphon lake placed at the end of a 90 m long asce:dlling cave passage. The seccrd one appears
through two close channels situated at about 1 m above the minimum water level, in the
right wall of Cetitile Ponorului cave, upsircam the inlier facing the Northern sinkhole.
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that in all our experiments the samples from Galbena spring were taken
from its brook at the bridge situated at the confluence with Luncsoara
Valley.

At the previous labelling considerable quantities of In-EDTA were
noted in Galbena brook water at the point Intre Ape. We may not state
whether the tracer cames exclusively from Galbena spring or from the
springs below Migura Seaci too, because we lack both systematic discharge
measurements and short-period samples taking over-i.e. the basic data
for calculating the quantities of retrieved tracer.

As a preliminary conclusion of the labellings now proceeding, 1t
may be hold that the karstic aquifer from Groapa de la Barsa discharges
mainly through Galbena spring. In the hydrogeological regional context,
it is posible that a part of waters that infiltrated through the ponors
belonging to this zone, to be directly drawn, without a immediate local
reappearing, into a ground flow by means of the drain constitued by Bulz
— Valea Rea and Galbena faults systems. This may be explained by consi-
dering a karstic aquifer developed in the whole stack of hmestones, the
Northern Course and the Southern Course representing the major drains
which are placed at the upper side of the aquifer and have the role ot rapid
rellevsing the high floods.

We mention that on hydrogeological map presented in fig. 3, the
outline of Groapa de la Barsa was plotted on the contour line of 1150 m.

3.6. THE BASIN OF GIRDA SEACA VALLEY

By labelling with rhodamine B of Girdisoara brook it was mean
to specify the dynamics of the groundwaters between Coiba Mica Inlet
cave (fig. 1, 64) and Tiuz spring (fig. 1, 66). These points are situated at
an aerial distance of 2650 m having a level difference of 110 m. The tracer
crossed the underground passage in 12 days travelling through the control
section 7 days long under a unique classical maximum specifie to a ,,piston
type” flow (Gaspar, Ordageanu, 1987).

The interstream area between the Valleys of Girda Seacd wnd Ordin-
cusa, dominated by Ocoale-Ghefar endorheic basin, was the object of
numerous speological researches, stimulated by the presence of Scarisoara
(;lacier. There were simultaneously accomplished studies about the running
direction of groundwaters, which pointed out the hydrological relationship
between the underground stream of Sesuri pothole (fig. 1, 69) and Pojarul
Politiei spring (fig. 1, 87, Serban a.o., 1957) and the one between the
losses of Ocoale Valley (fig. 1, 68) and the springs from Cotetul Dobrestilor
(fig. 1, 70) and Izvorul Morii (Rusu a.0., 1970), by means of fluoresceine
labellings.

The Southern terminal of the limestones of Girda Seaci Valley basin
is dominated by the presence of temporary total losses from the lower
basin of Ordincusa brook. The waters diffusely infiltrated through the
talweg of the valley are partially found in Izbucul Miec (fig. 1, 74). They
probably join the waters of Preluca (fig. 1, 75) in order to supply lzvorul
Mare spring (fig. 1, 73, fig. 6) too. This hypothesis is not yet conifirmed
by the experiment carried out.
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3.7. THE GRABEN ARIEA OF SOMESUT CALD RIVER

| The tmcel*_lal')el'iings: were made in this zone in order fo ascertain
the hydrogeologic baxin extension of Alunul Mic S’pl‘inﬂ‘- as well aa‘;h{
source of Humpleun cave stream (Pestera Mare din vajl.eawFirii); o

| The explored cavernament of this cave develops in lower Cretaceous
hnlqﬁtorlf}s of_ the homonymous platean, “tarting from the f—:prih&rs } ff(m‘l
Surile din Firea (fig. 1, 86) up to the proximity of Ponorului bﬁ?hllmﬂ*.
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In a hrat ataﬂe thx oe tlf‘mfw labe Hmm were C&IIICd out in the total
losges of Ponorului ’\f allev (fig: 1, 81) and in ground streams fiom IDaclaza
cave (fig. 1, 82) and Lun_n pot., hole (fig. 1, 83) The tracers were exclus-
vely dlIG(‘itil towards the Alunul Mic .&plmﬂ (frg. 7). |

- The tracer labelling of the waters infiltrated through Ponorul cu
Pod ponor (fig. 1, 84) and the ponor from Poiana \ntop (Tfrg. 1, 89),
that were made in collaberation of Popa (. and Onac B., pointed out
the affiliation of these streams to the groundwaters of Humpleu.ﬁm_e.

In all 42 tracer la,bellmtr% a0 c*mnphahul up to the present in the
karst of Bihor *\Iounhmna, an average running speed of the groundwater
about 45 m/hour was I{i(*mm*d ’1 he longest pa,th was found hei ween the
pothole from Hoanea Urzicarului and Piuleasa spring (4600 m) and the
nmaximum level difference (665 m) between Muncelu cave and Blidaru
Spring.

REFERENCES

BLEAHU M. (1957), (frp{mfr: carsticd st tmportunfa i penlru (Jnr}lufm morfolegicd a regiunilor
carslice. Prebleme de geografio, vel. ¥V, pp. 55— 99, Bucuresti.

BLEAINU M., DECU V., NEGREA S., PLESA C., I’O\’A}{ﬁ. I., VIEHMAN . (1976),
Peglert din Romdania. Ed. Shtintilica si Enciclopedicid, 409 pp. Bucuresti.

BLEAHU M., DUMITRESCU R., BORDFEA S.. EORDIA JOSEFINA, MANTLEA G.
(1981), Harla geologied o Romaniei, seara 1 30,000, foaie Potuna Horea. Hd. TG
Buecuresti.

BLEARU M., BORDIEA S, (1981, Mun{ii RBilhor-Viddeasa. Fd. Sport-Turism, 446 pp.
Bucuresti.

BLEAHU M., BORDEA S., BORDIEA JOSEFINA, MANTEA (., POPESCU AGAPIA,
MARINESCU FL, CIOFLICA G., STEFAN A. (1983, Harlua geologicd « Romdniei,
scara 1 :40,000, foaia Pietroasa. 1<d. UGG Bucuresti.

BRIJAN P. (1978), Avenul Independenta din Hoanca Urzicarului. Bul. Informativ 2, pp. 20—
23, FRTA-CCSS, Bucuresti.

BRIJAN P. (1982), Fenomene endocarstice it zona Valea Bulznlui — Finafe (Bihor ). Carst 2,
pp. o4—6Q0, Cluj-Napcea.

BORDEA JOSIEFINA, BORDEA S., PO Gr. (1975), Dale noi straligrafice si siructurale asupra
Bihorului de vest ; Unitatea de Urmal si Unilalea de Vetre. D.S. 1GG, 1.N1/5, Bucuresti.

BUMITRESCU R., BLEALIU M., LUPU M. 1977, Harla geologicd « Romaniei, secrd
1:50,000, focia Avram lancu. Fa. 1GG Bucuresti. |

GASPAR E. (1987), Moadern Trends in Tracer Hydrology. vel. 2, CRC-Press, Boca Haton,
Florida, USA.

GASPAR k., ORASEANU 1. (1987), Nalural and arlificial tracers in the study of the hydro-

| dynamics of karst. Theorelical and Applied Karstology, vol. 3, pp. 31- 107, Bucuresti.

GILIGAN M. (1987), Drenaje sublerane in ona de izooare a Somesului Cald. Bul, “ipt‘t?r!*il'éiit‘, 11,
pp. 25-32, FRTA-CCSS., Bucuresti.

GOT-{AN C. (1881}, Catalogul sislemalic al pesterilor din Romdania. CNIEFS, 496 pp.. Bucuresli,
HALASI ., PONTA Gh. (1084), Sublerrancan drainage in the upper parl of the Sighiste |
Valley (Apuseni Mounlains ). Thesrelical and Applied Karstology, vol. 1, pp. 239— 242,

Bucuresti.

MANTEA Gh. (1985), Geological studies in the upper basin of the Somesul Cald Valley ””’-"3 the
Valea Seacd Valley region (Bihor - Viddeasa Mounlains ). An. 1GG, 66, pp. 5- 00,
Bucuresti.

()HGI-]_I[}AN T, NEGREA St., HA‘{J(}‘\"!'!’A Gh., T.ASCU C. (1484), Pesteri din Romdania.
Ghid turistic, 454 pp. Ed. Sport-Turism, Bucliresti.

RUSU T., RACOVITA G., COMAN D. (1970), Confribution a I’éfude du complexe karstique de
Scariyoara. Ann. Speol., tome 25, fase. 2, pp. 383— 408, Moulis-Ariege, I'rance.



172 I. Ordseanu et al. 14

. - bl = am ey el Py fp——

SERBAN M., COMAN D., VIEHMANN I. (1957), Recherches spéologiques dans les Monts
Apuseni. Zvlastni otisk z cesopis Ceskoslovensky Kras, Rocnik 10, cislo 1, pp. 11-25.

STOICI S. D. (1984), Districtul metalogenetic Bdifa Bihorului. 189 pp. Ed. Academiei Bucuresti.
vol. 1V, pp. 21—58, Oradea.

VALENAS L. (1976), Privire de ansamblu asupra carstului din Muntii Bihorului. Nymphaea,
vol. IV, pp. 21 —58, Oradea.

VALENAS L. (1977), Probleme de morfologie carsticd In Groapa de la Barsa (Munfii Blhorului ).
Nymphaea, V, pp. 157199, Oradea.

VALENAS L. (1984), Studiu complex al carstului din zona Izvorul Ursului — Plriul Sec. Crisia,

pp. 959-—580, Oradea.

VALENAS .., BLEAHU M., BRIJAN P., HALASI G. (1977), Inventarul speologic at Munfilor
Bihor. Nimphaea, V, pp. 209--335, Oradeca,

VIEHMANN 1. (1966), Colordrile cu fluoresceind In cunoasterea hidrografiei carstului. Hidro-
tehnica, Gospoddirirea apelor, Meteorologia, 11, 1, pp. 37—42, 2, pp. 92— 96, Bucuresti.

Manuscript received 27 October 1989

Addresses of the authors : Tancu ORASEANU — ,,Prospectiuni S.A.’’, Str. Caran-
sehes 1, 78768 Bucuresii, Romania. Dr. Emilian GASPAR and Tudor TANASE.
— Institutul de Fizicd si Inginerie Nucleard, 5206, Migurele, Romania. Dr. Tuliu
POP — Institutul de Tnvitamint Superior Baia Mare, Str. Dr. V. Babes 62/A,

Baia Mare, Romania,



	scan0001.pdf
	scan0002.pdf
	scan0003.pdf
	scan0004.pdf
	scan0005.pdf
	scan0006.pdf
	scan0007.pdf
	scan0008.pdf
	scan0009.pdf
	scan0010.pdf
	scan0011.pdf
	scan0012.pdf
	scan0013.pdf
	scan0014.pdf

