




Input close to the present inlet to the 

2 Mid Quaternary Deposition of Western and Northern branches active, Western Branch; output through the 
coloured chert Eastern Branch dormant Northern Branch towards the present "cave 

~ 
entrance"Jj.e.ouUet) 

before Flooding of the Western and Eastern 
Stream direction unknown the most likely 

Deposition of older input close to the present "inlet" to the 4 c.80ka 
laminated loam 

branches to elevation of c.475m a.s.l ; Western Branch; output through Easter 
b.p. Northern Branch dormant Branch towards present Malni Spring 

Deposition of white 
Only relatively small passages active close Stream direction equivocal; in both possible 

5 Riss 
chert 

to the Confluence; the rest of the cave cases the inlets and outlets were away from 
dormant the present main conduits 

General data about the location of stalagmite 
6 Riss-WOrm Flowstone growth dated at 80ka b.p. insufficient. Perhaps too high to be related to "fluvial" 

phases 

Before 
Deposition of The Westem and Eastern branches active, 

7 c.30ka Input through "Paradise" near the present 
b.p. limestone gravel the Northem Branch dormant "inlet" to the Western Branch; output through - Deposition of the Eastem Branch towards the present 

Western and Eastern branches active and 8 younger laminated Malni Spring 
flooded 

,..--- Early WOrm loam 
And Umestone gravel 

All three main branches active, 
Stream flow direction comparable to present day; 

Mid WOrm removed from the input through the Western and Eastern branches: 9 
Western and limited sedimentation of reworked inflow from the east increasing, outflow through the 
Eastern branches 

material in the Northern Branch 
Northern Branch 
Hydrological situation generally comparable to present 

12 Late WOrm Emplacement of Flood Loam to an elevation of c.490m a.s.l day; possibly greater discharge along the Rak; 
ephemeral flooding of most of the cave 

Erosion through most of the Western and branches; All three main branches active Water enters through 
13 Present day probable sediment accumulation in the central part of the the Western and Eastern branches and leaves the 

Eastern Branch cave throl!9,h the Northern Branch 

Table 1. Main sedimentary events in Planinska jama; numberingfollows that in Table 2 (data extracted and rearranged qfter Gospodaric, 1976, tables 1 and 3). 

not fully contemporaneous at different locations, or that local 
influences prevailed. So, it seems more feasible to interpret 
deposition of the older laminated loam as a local event, occurring 
only in Planinska jama and its immediate area of influence. The 
occurrence elsewhere of loams that appear similar to the naked eye 
should not be related to this event without substantial additional 
evidence. 

The absence of older laminated loam in the dormant Northern 
Branch is somewhat surprising, but could be related to extensive 
collapse near the outlet, or to choking by materials produced by 
slope processes on the facing Mt Planinska gom. Yet, in either of 
these cases, some loam-laden water could be expected to penetrate 
into the Northern Branch, and older laminated loam, even if only 
minute traces, should exist in remote comers. Gospodari/:!'s 
explanation that the loam was totally removed during subsequent 
extensive widening of the passage is not convincing. 

The break between deposition of coloured gravel and of older 
laminated loam was caused by the Pivka's reversal towards the 
Malni Spring and cessation of flow in the general direction of the 
present cave outlet. Whereas the presence or absence of waters 
from Rakov ~kocjan in the Eastern Branch during Phase 2 cannot 
be confmned, during Phase 4 it was close to nil. 

PhaseS 
Gospodari/:! (o.c., 61) noted: "Sinking (i.e. underground2) river 
deposited the sediment (i.e. white chert gravel) into the (nearly 
completely) in-filled Planinska jama, into the upper third of its 
(main) branches, under the ceiling, or into independent, (minor,) 
higher lying channels, which had been formed around the 
Confluence above the elevation of 475m a.s.l.".The highest known 
location is 490m a.s.1. At most locations small quantities of white 
chert appear in "pockets" in the cave walls, whereas at just one 
location (480m a.s.1.) it lies on top of older laminated loam. The 
vertical range of 15m within an approximate distance of 500m is 
not negligible, and the vertical distribution reveals no spatial 
pattern. These observations raise the question of whether the 
deposits are in their primary position. 

Putting this doubt aside, only one explanation offered by 
Gospodari/:! (o.c., 46-47), is possible. During white chert 
deposition, most of the cave's main branches were completely 
sediment filled (perhaps choked with older laminated loam) and 
water had to re-use "parallel" passages that had become inactive a 

long time before. Thus, the present authors prefer the view that the 
white chert gravel is indicative of a less important episode, when 
the main channels were almost totally inactive. 

The river must predominantly have by-passed the presently 
known cave passages, and the flow direction remains uncertain. 
Gospodari/:! (o.c., 62) stated that the presence of the white chert 
gravel is an indicator of an increase in the velocity of the river to at 
least 0 5m S·1 and its ability to carry a heavier load, as " ... the river 
could flow faster towards Planinslco polje" (0. c., 62). Reading 
between the lines it may be that Gospodari/:! assumed a lowering of 
the erosional base level within the Planinsko Polje basin. 

Gospodari/:! (o.c., 62) confirmed the source area of the white 
chert gravel as the southern part of the Pivka Basin. 
Hypothetically, when the Pivka began to carry it into the cave, its 
catchment area must have been expanded dramatically. Assuming 
channel sections were not adapted to the presumably larger 
discharge, increased velocity would inevitably result in augmented 
gravel entrainment. 

Phase Sa 
During deposition of limestone gravel (Phase 7), the Western and 
Eastern branches must initially have been sediment free. Thus, a 
major erosional event must have taken place after deposition of the 
white chert gravel Gospodari/:! was aware of that, but in Table 1 (0. 
c., 69 [126]), he groups sedimentation and evacuation of the white 
chert gravel together, evidently believing that the processes went 
on hand-in-hand. 

However, it is difficult to recognize a direct logical connection 
between white chert gravel in some high, remote, smaller, 
passages, and the massive scouring that swept the main passages 
clear of about I Mm3 of material . Considering the flow pattern 
indicated by white chert gravel distribution, the erosional 
mechanism would require a radical change of general 
circumstances, just to make it operate. Thus, the two effects should 
not be considered contemporaneous without strong material proof. 

The flow direction during the erosional phase following 
deposition of the white chert gravel can be estimated only 
indirectly. As during the next phase (7) the river followed a highly 
transmissive route from the Pivka inlet, through the Western 
Branch and farther eastwards through the Eastern Branch towards 
the Malni Spring, this direction is at least probable. If so, after 
some tens (or even hundreds) of thousands of years, the obstacle in 
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Figure. 3a, b: Water levels during some characteristic "stages". 

the Malni Spring area vanished and the general hydrogeological 
regime of the older laminated loam deposition period was restored. 
Evacuation did not include the Northern Branch, which remained 
inactive, and in all likelihood the present (cave entrance) outlet 
remained blocked. 

It appears that until the second half of the Wurm the flow 
direction of the Pivka through to the Malni Spring was the 
fundamental arrangement, and that temporary deviations were just 
the consequences of internal or external interruptions. 
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Phase 6 
Due to lack of data events during this episode remain unclear. The 
only dated samples are at elevations of 488m and 495m 
(Gospodaril\, (o.c., Fig.9, p.40). The former lies immediately on the 
older laminated loam, within the vertical range of the white chert 
sedimentation. Indirectly it indicates that general evacuation of the 
white chert gravel happened before the flowstone deposition . 
Phase 7 
Emplacement of limestone gravel in the Western and Eastern 
branches appears to be one of the most dramatic events in 
Planinska jama's known history Gospodaril\ (o.c., 62-65) gives 
well-supported information about the origin and geometry of the 
cone-like pile in the cave. Micropalaeontological study (Gospodaril\ 
and Pavlovec, 1974) confirmed that the gravel originates from the 
Planinska koli~evka collapse doline. The length of the longitudinal 
section of the gravel pile totals about 3.5km. 

Two parts can be distinguished within it. In nearly the whole of 
the Western Branch the profile of the gravel bank decreases 
exponentially, which is characteristic of high flow velocities, 
indicating a free water surface. Its apex is at almost 495m elevation 
and its toe at about 470m, only a few hundred metres before the 
Confluence (observed Pivka-downstream). From there the elevation 
remains virtually constant for the next kilometre and a quarter (in 
the Eastern Branch), before suddenly dropping down and wedging 
out after another 100m. This is typical of deltaic sedimentation4

, 

implying that the Eastern Branch water level was more or less 
stable at 470m for a longer period. 

Gospodaril\ (o.c., 65) believed the the extreme part of the 
Eastern Branch was evacuated by backwards erosion. The present 
authors, however, favour the explanation that this reflects two 
stages in the "cone" development. During the first one, the entire 
Pivka flowed through the base of the collapse, washing out gravel 
and rolling cobbles and boulders, as large as its transport capability 
allowed. It deposited its load when it came upon the stagnant, 
dammed water body, and its velocity (and, consequently, transport 
ability) reduced almost instantaneously. The river extended its 
sedimentary pile in the form of a pro-grading alluvial fan or delta . 

On the other hand, the younger, "torrent-cone-like" part was 
deposited by extremely high waters, not all of which could pass 
through the newly formed by-pass channels. The pulses grew less 
frequent and weaker, and the transport capability of the current 
through the collapse base decreased. Input through "Paradise" (Figs 
2, 3) near the present "inlet" to the Western Branch, and output 
through the Eastern Branch towards the Malni Spring is beyond any 
doubt (Gospodaril\ and Pavlovec, 1974). Possible simultaneous 
Northern Branch activity, indicated by Gospodaril\ (0 c, 62) - to be 
discussed below - remains, at best, questionable. So, the Western 
and Eastern branches were not only active, but they even permitted 
unimpeded transport of coarse sediment. 

PhaseS 
Younger laminated loam appears in the Western Branch and in 
adjacent parts of the Eastern Branch Gospodaril\ (o.c., 65) noted 
that "_. it must have been eroded from the other parts of the 
Eastern Branch". It has not been detected elsewhere in the cave, 
including the Northern Branch. The sediments reach elevations of 
about 480m, which yields some important information: 

the Pivka still flowed eastward, i e towards the Malni Spring; 
the cave outlet was impeded, but not blocked; 
flow through the cave was relatively slow; 
the Northern Branch was still inactive. 

Transmissivity in the direction of the Malni Spring was stable until 
an obstacle appeared there that increased the watertable elevation 
by about 10m. Evidently limestone gravel emplacement had ceased. 
As the dynamics of the collapse doline do not imply any intrinsic 
cause, the most feasible explanation is that the Pivka found a by
pass to Planinska koli~vka. There is little doubt that this was the 
present inflow siphon. Relatively rapid by-pass formation 
corresponds to the theoretical expectations of Dreybrodt and 
Eisenlohr (2000) and their team. However, the possibility that 
water might reactivate pre-existing, sediment filled, channels, must 
not be overlooked. 
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Figure 4. Stream directions in the P/aninsko polje area before and after deflection by the Cerkniscica alluvial fan. 

Phase 9 
Gospodari~ focused his interest primarily upon sedimentation 
within the cave and he unwillingly underestimated the importance 
of the extensive erosion following the 8th phase. In the context of 
the present paper the most important effect was the reversal of flow 
in the Eastern Branch, from the earlier eastward to the present 
westward direction. The agent of the reversal was the newly formed 
Rak, as an immediate consequence of the great changes in the 
Cerkni~ko Polje area (Table 2). Before the reversal the Pivka 
flowed from west to east from the Western Branch and then along 
the Eastern Branch, by-passing the Northern Branch Subsequently, 
the flow of the Rak (currently >lOm3s·1

) entering the cave from the 
east became significantly stronger than that of the Pivka (4 8m3s·1

). 

A probably relatively short period of back-up and flooding is 
assumed Soon after this the combined waters of the two streams 
re-opened the Northern Branch and flowed northwards together 
towards the present entrance (Figs.2, 3). 

When discussing phase 7, GospodariC! (o.c., 62) wrote: "The (i. 
e. Iimestone)s gravel layer shows most evidence of erosional 
rounding between the Confluence and the cave entrance " (i.e. in 
the Northern Branch). He wondered (o.c., 56) why - in the only 
occurrence he found - " the pebbles are the most rounded among 
all of the studied samples in the cave ". If considering the distance 
from the source one would expect less rounded and coarser 
pebbles. An obvious explanation is that these more-rounded 
pebbles are now in a secondary position. If so, first the Pivka 
deposited the gravel far up the Eastern Branch. Later, the Rak 
entrained it again and brought it into the newly reactivated 
Northern Branch During the renewed transport from the Eastern 
Branch to their present position in the Northern Branch the clasts 
suffered additional rounding. 

Phase 12 
After the flow reversal in the Eastern Branch - which in effect 
indicates inrush by the Rak -the flow directions in the cave since 
the Late WUrmian have remained essentially the same as today. 
Thus, it is somewhat surprising that during the Late WUrmian some 
floods reached an elevation of 490m or perhaps even higher (Fig.2, 
12), i.e. 10m higher than the highest flood triggered by the inrush 
of the newly formed Rak. Gospodaric! (o.c., 6~) alludes to 
similar development in the caves in the wider area including at 
Cerkni~ko Polje (Karlovice Cave) and Postojnskajama, concluding 
(0.c.,66): " ._that the underground karst of (the) Postojna region 
was flooded during one of (the) younger periods " . 

If this is reality, and not just premature generalization, it is an 
indication of a catastrophic event that excedes all of those 
previously mentioned. Evidently it was not just a choke that raised 
the water table about 40m or more above the level of Planinsko 
Polje. The absence oflaminations indicates: 

that elevation of the water table took place in a short time; 
that enormous quantities (compared to other similar events) of 
loam were deposited, and these must have been washed in 
from somewhere in a very short time; 
that all possible paths from the flooded underground to 
Planinsko Polje were impeded to such an extent that water 
could not force the formation of new ones (alternatively, this 
may be explained by total flooding of the polje to the same 
elevation: however, this alternative invokes a still greater 
"catastrophe") . 

Such a development is not "a priori " impossible, but it is so highly 
unfeasible that any further discussion without additional 
information would be fruitless . 
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Epoch Time Situation on the polje 
floor 
1.1 

Cer1<ni~o polje 
Begunjsoca I 
Cer1<niSOca 

1.2 

Planinska iama 

Outflow from the polje General situation Flow direction 

1.3 ~1 22 
Phreatic conditions Unknown 

(1/2.1\ (1 12.2\ 1 
- - - - - - - - - - -~--.----l--------'I----.-------+-::-:---:-:--:-:--,......-'I..:..::-=;-:'<+=---:-::,........,.:-:-~":"':"::;=r-l 

Coloured chert is deposited Through the Western and 
in the Western and Northern Northern branches towards 
branches; the Eastern the present "entrance" 
Branch is inactive (ouUet) 

(2/2.1 (2/2.2 
Mid 
Quaternary 

The floor is 
predominanUy dry. 
During cold periods a 

The BegunjSOca sinks 
near the present 
Begunje village In cold 
periods it brings pebbles 
("Cer1<nisoca sediment" 
in the present sense of 
its meaning) into the 
"Ravnik" cave system 

An ouUet in the broad area of Reversal of the Pivka from 
the present "entrance" is the Northern to the Eastern 3 

before 80ka 
b.p. 

sedimentary load of 
mass flow material 
originating from the 
neighbouring slopes is 

blocked Branch 
~st now pr:obably (3 I 2.11 (3 I 2.2) 
disappears Into the northern Stagnant water in the Possibly through the 
ponors (toward.s Vrhmka) Western and Eastern Western and Eastern 
Cave ponors divert :rurplus branches; sedimentation of branches towards Malni 
t~rdS Maim (Plamnsko the older laminated loam 

4 

f------+------Ideposited 
Polje) (4 I 2.11 (4 I 2.2 

Most of the cave is "dead" Unknown Most of the 
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Riss 

RissIWilrm Before 78 ± 
8.4ka b.p. 

EarlyWilrm 

MidWilrm 

Cold period 

Brorup inter
stadial 

Cooling just 
after the end 
of the BrOrup 
inter-stadial 

Cold period 

Near the end 
of Mid WOrm 

Late WOrm Cooling 

Holocene 

and filled with clastic discharge is by-passing the 
sediments. Deposition of presenUy kienown "main" 
white chert in "side" galleries 

(2-6/1 .1\ (2-6/1 .2\ (2-6/1.3 
The Begunjsoca flows 

passages 
(5/2.1 

Growth of the older fIowstone 
(6/2.1) 

Loarn and quartz sand (at least parUy) through . 
are depoSlt~ In the NE reactivated caves in the Most probably disappears Water in the Eastern Branch 
of the basin .(lnverse Brezje system and Into the northern ponors is stagnant and its level 
SUcceSSIO~ If compared washes them out Floods (torards Vrhmka) and ponor increases. Limestone gravel 
to the one In the begin to appear in the caves are gradu.ally is deposited in the Western 
unrO?fed caves ~f the polje basin, and the activated (direction to and Eastern branches 
Brezje and Ravmk cave d'scharge grad all Maim) 
systems) I u Y 

increases 
(7/1 .1) (7/1 .2) (7/1 .3 (7/2.1\ 

The river brings 
extensive fluvial 
dolomite gravel into the 
polje basin for the first 
time; alluvial cone 
formation begins 

The whole of the 
Cer1<nisoca 
(Begunjsoca) almost 
certainly flows into the 
polje basin 

The northern ponors grow 
weak and the stream 
switches from them into the 
cave ponors 

In the Eastern Branch the 
water level keeps increasing; 
the younger laminated loam 
is deposited in the Western 
Branch 

(8/1 .1 (8/1 .2\ (8/1 .3) (8/2.1) 
Massive dolomite Rapid growth of the The northern ponors are 
gravel production in the alluvial fan gradually predominanUy eliminated, 
upper Cer1<niSOca eliminates the northern flow into the cave ponors The present "entrance" 
catchment ponors increases (ouUet) is reopened. worKing 

(9/1 .1) (9/1 .21 (9/1.3 as the ouUet of the Northern 
Permanent lake Branch. First the Northern, 

The unimpeded compensates for the still then the Western and 
Cer1<niSOca brings an Reactivated caves of the insufficient transmissivity of Eastern branches are 
alluv'alload 'nto the Brl!Zje system collapse the ponor caves emptied of early sediment 

rei basin ~e alluvial complet,:lyandthe . (10 11 .3) deposits. Resedimen~tion 
:~e totally obliterates canyon-hke KUl)a dohna Cav~ ponors become able reaches the n.orthern nm of 
the northe onors forms to divert the entire outflow, Plamnsko polje 

rn p so the permanent lake 

(10-11/1 .1) 
disappears 

(10-11/1 .~ (11/1 .3 
Massive dolomite 

gravel producti?n in the Filling-in ot vertical 
upper Cer1<msoca ponors impedes low 
catchment. Probable water outflow making 
formation ot new ' . 
vertical ponors as by- seasonal fI~mg last 
passes towards the longer (formation of 
channels ot the seasonal lake) 

Cer1<nica cave system 

Primary transmissivity ot 
ponor caves is restored , but 
their openings are too high 
to receive low level water in 
the polje 

(12/1.1\ (12/1 .2\ (12/1 .3 

Gravel production is 
unimportant 

The Cer1<nisoca 
corrodes and erodes its 

own alluvial fan 

Vertical ponors make 
permanent progress into 
the alluvial cone and 
undermine it; cave channels 
behind the Northern ponors 
are partially reactivated 

(9 - 11 12.1 

Stabilised under new 
conditions 1 

(5/2.2) 

Through the Western and 
Eastern branches towards 
Malni 

(7/2.2\ 

Through the Western and 
Eastern branches towards 
Malni; it gradually turns into 
the Northern Branch 

(8/2.2 

The Rak inundates the 
Eastern Branch and diverts 
the Pivka. Both rivers flow 
together through the 
Northern Branch 

(9 - 10 12.2 

The Pivka, which emerges 
from the Western Branch, 
and the Rak, which enters 
via the Eastern Branch, 
merge at the "Confluence" • 
The newly formed Unica 
leaves the cave through the 
present "entrance" 

(13-/1 .1\ (13-/1 .2\ (13-/1.3 (12-13/2.1 (11-13/2.2 

5 

6 

7 

8 

9 

-

10 

11 

-

12 

13 

Note: Only a few of the event times are confirmed by absolute dating. Most of the development has been interpolated logically between these "milestones". 
ConsequenUy, timing is - in detail - only approximate. Numbers in the boxes and along the top and right-hand margins, are intended to facilitate orientation 
within the table and they have no other significance. 

Table 2 Comparative timetable of events in CerkniSko polje and in PJanins/w jama (compiled after M Pleniear, 1953: A &rcelj, 1974: R Gospodaric, 1976; R 
Gospodaric and P Habic, 1979 and S SuStersic, 2002). J Flood loam sedimentation extended to an elevation of 490m during this period (Fig.3, 12), indicating that the 
deposits were emplaced by a catastrophic event "par excellence". However, it is difficult loframe this event within the general context of the cave 's sub-recent history. 
So, speculation about this must be postponed until more abundant field data can be assembled and considered. 



KEY EVENTS 

Despite local variations, induced by changes to the Pivka catchment 
area, Late Quaternary development in Planinska jama is mostly a 
string of events that follow one another 10gi~ly. Straigh~orw~d 
development has been disturbed by three events when the situation 
changed radically, and which can be viewed as catastrophes: 

Mid Quaternary redirection of the Pivka from the Northern 
Branch to the Eastern Branch; 
formation of the Planinska Koli~evka collapse doline and 
resedimentation of the collapsed material in the Western and 
Eastern branches during the Early WOrm; 
inrush of the Rak into the Eastern Branch, formation of the 
Unica and redirection of the outflow through the Northern 
Branch immediately afterwards. 

Due to the current lack of information, discussion of the first 
point is postponed until the future. . 

On the other hand, formation of the gravel "cone" can readily be 
related to the dynamics of the collapse doline. Gospodari~ (o.c., 64) 
proposed that abundant production of gravel was a con~uence of 
increased mechanical weathering in one of the cold penods of the 
Pleistocene. He (o.c., 64) believed that massive gravel production 
was a result of the cold Pleistocene climate (Early WOrm [Table 3]). 
Nevertheless, his photographs (Plates 4B, 7A and 7B) and sieving 
diagrams (Fig24, 63) do not support this idea. The gravel contains a 
relatively small proportion of pebbles of dimensions characteristic of 
Pleistocene gelifractional products, and too many very coarse 
particles. This implies that the gravel was washed out from the base 
of the collapse in the cave, without direct influence from the surface. 
The Pivka had been undercutting the obstacle until it excavated a 
"by-pass". However, this does not actually preclude th~ th~ process 
culminated during a cold period, but it would be mere comcldence. 

One can conclude that in spite of unique and even spectacular 
events, in the wider context, it is just an isolated occurrence that is 
only indirectly related to the general history of the cave system. 
Reversal of the stream direction in the Eastern Branch is, however, 
quite a different story. During the previous episode (deposition of 
limestone gravel) the water in the Eastern Branch was dammed at an 
altitude of 47Om. This is only 2m higher than the presently lowest 
elevation of the water surface in the fmal syphon in the Eastern 
Branch. One can readily imagine that this obstacle did not differ 
greatly from those that presently prevent humans from entering the 
underground hinterland behind the Malni Spring. 

During the next stage, when the younger laminated loam was 
deposited, the elevation increased by 10m. Evidently, in the Malni, 
or in its immediate background, an obstacle appeared, whose 
efficiency gradually increased. Two hypotheses are at hand: 

• transmissivity of the actual springs decreased due to physical 
obstacles (such as collapse); 

• new quantities of water began to flow into the catchment of the 
springs, so that the outlets could not cope with them. 
In the Malni (pocket) Valley one can hardly imagine collapses 

considerably larger than the present ones. Additionally, there is no 
source area from which much greater masses could be derived by 
slope processes So, it is worth giving serious consideration to the 
latter option, that the water table close behind the Malni Spring 
would rise due to increased discharge. This idea becomes even 
more attractive when considering that it is certain that, not much 
later, such a stream did exist, and it evacuated the Eastern Branch 
completely and also reopened the Northern Branch. 

The reason for the flooding of the cave (and washing clear of the 
main channels immediately afterwards) must be searched for in an 
essentially fluvial event that has, in all likelihood, been damped. 
The route to the answer is not very long. The only noteworthy 
surface stream in the catchment of the Rak (Eastern Branch) is the 
Cerkni~6ca . Its Late Quaternary development was studied 
extensively by S Su~e~i~ (200211. b), F Su~te~i~ et al. (2002), ~d 
F and S Su~~i~ (2003). They confirmed an older observatIOn 
(Pleni~, 1953) that before the WOrm (Sercelj, 1974) Cerkngko 

Polje had no surface inflow and was at the most flooded to a lesser 
extent than presently. Most - if not all - of the water that entered 
the polje drained through the Northern ponors, and was. directed 
straight to the sources of the Ljubljanica near Vrhmka. The 
situation changed partially by the end of Wiirm I, when the 
Begunj~~icaJCerkni~ica7 found its way into the polje basin (S 
Su~e~i~, 2002a). 

As a direct consequence of increased gravel production in the 
upper part of its basin during the colder period of WOrm II, the 
Cerkni~ica's extensive alluvial cone covered and eventually 
eliminated the Northern ponors. Consequently, the greater part of 
the inflow into the Cerkngko Polje basin turned northwestwards, 
through the Rakov Skocjan Valley, towards the Malni Spring at 
Planinsko Polje. 

It is difficult to estimate the increase of discharge towards the 
Malni directly. The volumes of the collapse dolines behind the area 
of the Cerkni~ko Polje Northern ponors indicate that flow there was 
abundant and, at a given moment, all the polje waters could escape 
through them, avoiding Planinsko Polje. When deflected, a flow of 
14.4Om3s·\ (F Su~e~i~ et al., 2002b; F Su~te~i~ and S Su~e~i~, 
2003) might have turned towards Rakov S~ocjan, i.e. into ~e 
immediate hinterland of the Malni. Even If only half of thiS 
quantity penetrated the present conduits of Planinska jama. the 
Pivka (its average discharge is 484m3s'\ / Zibrik et al., 1976, 49, 
Tab.2) would be unable to cope with it, the Rak could have pushed 
its way through wherever it found it most suitable. 

Timing of the reversal can be estimated fairly well. Coarse 
material within the Cerkni~ica alluvial cone must have been 
deposited after 55ka b.p. as this is the age of a spruce cone found in 
its base (Sercelj, 1974; Gospodari~ and Habi~, 1979). On the other 
hand, Planinska jama must have been fmally washed clear of most 
of its gravel (originating from Planinska koMevka) before the end 
of WOrm II (30ka b.p.), because bones of Ursus spelaeus (whi~h 
become extinct at this time) lie above the re-transported gravel 10 

Vranjajama (F Su~ter~i~ et al., 2002a). 

CONCLUSIONS 

Some statements can be made in line with the title of the present 
paper: 
• The present general passage layout in Planinska jama had 

existed before the Late Pleistocene (statement by Gospodari~, 
1976). 

• At that time, only the Pivka can be proven to have flowed 
through the cave. 

• Before Wiirm II all of the three main branches of the cave, i.e. 
the Western, E~tern and Northern branches, had been used, in 
various combinations, by the Pivka only. 

• The outlet position swapped between the present cave 
"entrance" and the Malni Valley, perhaps due to random 
choking of the springs. 

• After Wiirm I the Begunj~6caJ Cerkni~6ca inundated 
Cerkni~ko Polje. 

• Growth of the alluvial fan gradually eliminated the main 
vertical ponors and eventually deflected the main stream 
westwards, ultimately into the Eastern Branch of Planinska 
jama. 

• Increased inflow from the Eastern Branch stemmed the Pivka 
and forced it to re-open a long-choked outlet in the area of the 
present cave "entrance" (and eventually, to reactivate the 
Northern Branch). 

• The river now known as the Unica was created at this time. 
• Simultaneously, the inflow into Planinsko Polje might have 

increased by up to 5 times 8. 

• Before the end of W!lrm II, the newly formed Rak washed the 
Eastern Branch ofPlaninskajama clear of older sediments. 

• Consequently, the Pivka's local erosional base level subsided 
and the river could wash the Western Branch clear, through the 
Northern Branch, in a similarly way to the Rak . 

• In the Northern Branch some limestone gravel, re-transported 
from the Eastern Branch, remained preserved in remote comers. 
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• Before the end of Wilrm II redeposition of sediments 
(conditionally) originating from Planinska jama reached across 
Planinsko Polje, i.e. into Vranjajama. 

And more generally: 
• The development in Planinska jama during the last 100ka was 

very "vigorous", but it did not essentially affect the layout of 
pre-existing bedrock channels. 

• Catastrophic events in cave history are more common than 
generally expected, and ongoing effects can be very far 
reaching. 

• The present floods in Cerkni~ko Polje and, indirectly, in 
Planinsko Polje are consequences of a catastrophic event during 
Wilrm II. So, they reflect an unstable transient situation, and 
they are not a feature inherent in poljes, at least not in these 
poljes. 
The main issues have become clear, though available data do not 

cover all of the details, and some of them may require revision. 
Events in Cerkni~ko Polje directly influenced the development of 
Planinska jama An apparently independent inundation of Cerkni!lko 
Polje by the Cerkni!ltica and an until-now rather enigmatic flow 
reversal in the Eastern Branch ofPlaninskajama are closely related. 
Clearly the active stream routes that comprise the currently known 
parts of Planinska jama are only a fraction of the system as a whole. 
The system would appear completely different, and far more 
complex, if all of the component passages, many of which must be 
blocked or completely filled by sediment at present, were known. 
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End Notes 
I wOnn is the approximate equivalent of the British Devensian Stage. 
2 Due to the subtle undertones inherent in the words originally used 

by Gospodari/l, "literal" translation from Slovene into English is not 
appropriate. To give readers a more accurate impression of the 
original idea, the present authors have added the expressions shown 
in (brackets). 

3 This follows from Gospodari/l's (o.c., Table 3, 112 [134]) estimation 
that sedimentation of older laminated loam is Rissian, and 
sedimentation of coloured chert gravel pre-Rissian. 

4 Unfortunately, the presently known gravel occurrences are not large 
enough to confirm the expected existence of the dipping bed forms 
that are characteristic of deltaic sedimentation. 

5 To give a more accurate impression of the original ideas the present 
authors have again added the expressions in (brackets). 

6 Being somewhat enigmatic, the "fourth catastrophe" (12), i.e. the 
occurrence offlood loam in wOnn III (Fig.3, 12), is ignored in the 
ensuing discussion. 

7 The pre-reversal river - which did not flow through the present town 
of Cerknica that gave the present river its name - has been termed 
the BegunjS/lica since the time of the pioneer investigations (Melik, 
1928; Rus, 1925). 

8 This paper is not intended to discuss the wider consequences of the 
development history that is presented In any case, the floods in 
Planinsko Polje augmented (if they appeared at all, before) and 
reactivated the caves in its extreme northern comer (Uti, 1989; F 
S~tmi/l, 2002). 
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