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Abstract. Glimee-type landslides (rotational slumps) have been the subject of several papers published by geomorphologists from 

the Babeş-Bolyai University in Cluj-Napoca, among others. This paper aims to study this type of landform in the Meleş Valley basin. 

The paper focuses on presenting the conditions leading to these landslides, their triggering mechanisms, and their future 

development. Field observations indicated the existence of a massive glimee-type landslide affecting the right wall of the Apatiu 

Valley, in the proximity of the homonymous village. It is a complex landslide, extending from the upper third of the slope, where the 

scarp lies, to the Apatiu river meadow. Under the influence of later human intervention, such as levelling the toes to gain arable land, 

the slumps alignments kept their shape only in the median part of the slope. A proof for the extension of the landslide down to the 

Apatiu meadow is given by the river’s deviation towards Apatiu.  
The total area affected by mass wasting reaches 175 hectares, whereas the hills’ toe surface extends over 9 hectares, given the 

agricultural transformed land. This area comprises 38 toes grouped in five parallel rows, while two of them are more isolated.  
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1. Introduction  
 

This paper aims to present the evolution of  

valley-slope systems from the Transylvanian Plain, 

where our study area is located. The Meleş Valley 
Basin is situated in the central part of the Someşan 
Plain, which is a subunit of the Transylvanian Plain. 

The Apatiu Valley belongs to the hydrographic 

basin of the Meleş River, a tributary of the Someşul 
Mare River. More precisely, according to the 

regionalisation made by Victor Tufescu (Tufescu, 

1966), the Apatiu Valley lies in the Jâmborului 
Hills (Fig. 1). 

  

 
Fig. 1. Geographical location of the studied area within the Transylvanian Plain  

Over the years, there was a wide interest in 

studying the problems regarding rotational slumps 

in the Transylvanian Plain (triggering mechanisms, 

evolution, age, etc.), which inhibited their detailed 

record. Among the researchers most preoccupied of 

this phenomenon, we can mention: Tövissi (1963), 
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Gârbacea (1964, 1992, 1997); Gârbacea & Grecu 
(1981); Savu (1963); Morariu & Gârbacea (1968); 
Morariu et al. (1965); Mac (1970);  Jakab (1981); 

Grecu (1993, 1985); Buzilă and Muntean (1997); 
Irimuş (1998); Pendea (2005); Roşian (2009); 
Moldovan (2011); Surdeanu (1982b, 1987, 1992, 

1997b) etc.  

In the profile of hillslopes in the Transylvanian 

Plain, rotational slumps are present at different levels; 

for example, the glimee-type landslides from Suatu 

are situated at the foot of the hillslope; those from 

Apold, Strugureni, Apatiu, Bozieş, and Romaneşti 
appear at the upper side of the slopes and on the 

watersheds, whereas those from Sălicea, Urmeniş, 
and Nuşeni cover the entire hillslope. Although these 
landslide type is characteristic for almost all of the 

depression subunits, there are some specific regional 

differences: the Transylvanian Plain has very many 

areas (over 500) affected by rotational slumping 

(Gârbacea, 1992), the Târnavelor Plateau (mainly in 
the Hârtibaciului Plateau) is known for the extension 
of the affected areas (Şaeş – 1500 ha, Movile – 900 

ha, Saschiz 800 ha), while in the Someşan Plateau the 
slumping is linked not to the Sarmatian deposits, but 

to the occurrence of volcanic tuff  (Dej tuff, Borşa 
tuff), the difference reflecting in the dynamics of the 

slumps, as the Sarmatian
1
 deposits in the 

Transylvanian Plain comprise the complex of grey-

purple marl with insertions of argillaceous mineral 

sands of the montmorillonite and illite class (Mac & 

Buzilă, 2003).  
One of the main problems occurring in the study 

of rotational slumps is that of identifying their age 

and, in correlation to it, the climate conditions which 

inflicted such dramatic changes to the substratum. 

The studies mentioned above reveal several 

favourable time intervals for the triggering of glimee-

type landslides, from the Late Glacial to the Sub-

Atlantic period. According to Jakab, “we cannot 

speak of a generally valid age for all glimees. In both 

the Pleistocene and the Holocene, moments – not 

periods – existed when favourable conditions were 

met for triggering large scale landslides” (Jakab, 
1981, p. 199). 

 

2.  Study area 

 

Within the Meleş Valley basin, glimee-type 

landslides are characteristic for the upper third of the 

hillslopes, affecting both residual regolith and the 

bedrock. They are found at Apatiu, Chiochiş, Bozieş, 
Strugureni, Cheţiu, Manic, Nuşeni, Matei, etc. In the 
current paper, we will only elaborate the landslides 

from Apatiu.  

The landslides from Apatiu are located within the 

perimeter of the homonymous village, on the right 

wall of the Apatiu Valley, in the Meleş Valley basin, 
which is in turn a tributary of the Someşul Mare 
River. Similarly to other slump areas in the 

Transylvanian Depression, the actual conditions that 

triggered the landslides seem to be linked to typical 

periglacial conditions, and in this particular case to 

crustal neo-tectonics.  

 

3. Results 

 

The key factor in the occurrence of the landslide is 

the geological structure. The slump site lies on 

Sarmatian strata formed of a succession of permeable 

and impermeable layers. The lithological structure of 

the site comes to light in a natural opening in the 

hillock: clay, volcanic tuff, sandstone and marl. Field 

observations revealed that the cause of the landslide 

was represented by some fissures in the tuff layer, 

which permitted the water to infiltrate down to the 

clay layer; by loading with water, this forms the slip 

plane. In the tuff fissures, a new precipitation mineral 

is observed to be forming. X-ray scans of the rock 

(Fig. 2.) sample from the Apatiu landslide reveal that 

it is part of the calcium carbonate family, being 

composed mostly of calcite (CaCO3), and containing 

small particles of quartz (SiO2). 

It is a diagenetic carbonate crust formed through 

the precipitation of dissolved calcium carbonate 

(Fig. 3) deposited in the volcanic tuff fissures which 

developed during and after the landslide. 

Consequently, the cause of this landslide has to be 

of tectonic nature, as only these forces can create 

fissures in the mass of volcanic tuffs. 

Another contributing factor can be the 

monocline structure of the site, which is situated on 

the west flank of the Strugureni dome. Given the 

fact that the slump mass covered the floodplain 

(slightly deviating the Apatiu River to the left), it 

appears possible that the landslide is more recent, 

probably dating from the Inferior Sub-Atlantic 

period, but in the absence of some precise dating, 

this remains only a speculation. 

  

 

1 Late Serravallian – early Tortonian, cca. 13-9. 

my. 
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Fig. 2. X-ray analysis of the precipitation rock formed in tuff fissures  

(Mineralogy Laboratory of the Babeş-Bolyai University)  

 

 
Fig. 3. Diagenetic carbonate crust 

 

The landslide had at least three phases: a) in the 

first phase, the slope glided over the floodplain 

deposits, deviating the Apatiu River, leaving an 

approximately 50 m high escarpment; b) in the 

second phase, the three parallel walls are formed in 

the east part, continuing to the south for all the 

length of the slump; c) in the third phase, the hillock 

complex in the west is formed, standing out in the 

landscape through conical forms and high relative 

altitudes (15 – 25 m). The entire area (as measured 

on orthophotos by means of the ArcGIS 

application) covers 175 ha, but the active area is 

only 9 ha wide. Analysing older maps (1983, scale 

1:25.000), we observed that the active area was 

much larger, with a greater number of rows and 

hillocks, but through the agricultural integration of 

the site, a large number of the rows and hillocks 

were destroyed and levelled. 

 

 
Fig. 4. Profile of the Apatiu landslide  

 

The transverse section of the rotational slumps 

(Fig. 4) revealing three sectors with distinct 

morphological, morphometrical, and functional 

features: the scarp, the hillock (glimee) lines, and the 

front of the landslide. 

 

 
Fig. 5. Rows of glimee (hillocks) (photo: Pop Vasile) 

 

The main scarp front is 800 m long and 

presents an escarpment of 25 – 50 m. On most of its 

surface, the stratification of the Sarmatian deposits 

is visible, showing an alternation of massive marl 
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strata and thin clay horizons, with a slight 

northward proclivity, which means that the 

landslide scarp formed perpendicularly to the 

geological layer inclination.  

The scarp front remains active to the present 

day, and is still affected by new glimee-type 

landslides at the base of the escarpment, forming a 

transitional belt to the micro-depressions alignment; 

these landslides are in an embryonic state and at a 

smaller scale, as a result of present-day climatic 

conditions. The transition between the scarp front 

and the glimee lines is made through a depression 

alignment (Fig. 6) where the existence of a small, 

presently filled-up pond is traceable through the 

reed vegetation and the puddles that form during 

prolonged rainfall. Compared to the micro-

depressions between the glimee lines (Fig. 5) this 

alignment is more pronounced and extended. 

 

 
Fig. 6. The depression alignment at the base of the scarp 

(photo: Pop Vasile)  

 

The glimee line complex. As a result of the 

landslide, five parallel rows of hillocks (glimee) 

formed at the base of the scarp. These formations 

started to dismantle already during the landslide. 

Even though some of them appear isolated, this is 

due to later rainwash, rilling, mudflow, etc.  

Most hillocks are covered with grass vegetation, 

shrubs of whitethorn (Crataegus monogyna), dog 

rose (Rosa canina), and blackthorn (Prunus 

spinosa), and on some of them there is a small 

grove of hazel (Coryllus avellana), hornbeam 

(Carpinus betulus), oak (Quercus robur), and 

common dogwood (Cornus sanguinea). There is 

also a fauna comprising birds, like pheasant, and 

mammals such as wild boar, roe deer, rabbit, or fox, 

and in wetter areas frogs and lizards. The hillocks 

from the second line have the best preserved strata, 

which are almost horizontal. The four lines have 

different dimensions and are separated by micro-

depressions, some larger, some barely observable. 

The largest hillocks are found in the second and 

third glimee lines, with a relative height of 20-25 m. 

Presently, the first line is affected by severe 

fragmentation (Fig. 7), and a new slump mass is 

separated from it, with the same length as the 

original hillock and closing a 3-4 m deep ditch, 

indicating an embryonic depression alignment (Fig. 7).  

The front line of the landslide lies at the base of 

the hillslope, covering the river deposits with an 

alluvial fan, pushing the Apatiu River leftwards 

(Fig. 8). Their shape got them several names in the 

local toponymy: „dâlme”, „gâlme”, „movile”, 
„copârşaie”, all of which meaning small, elongated, 
rounded hill. Given their geological structure, most 

notably the presence of the horizon of volcanic 

tuffs, the locals from the surrounding villages use 

these hillocks to extract building blocks for their 

houses. 

  
  

 
Fig. 7. Secondary landslide on a glimee-type hillock  
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Fig. 8. Geomorphological map of the landslide  

 
4. Conclusions  
 

The impact of the glimee-type landslide on the right 

wall of the Apatiu Valley materialised in the retreat 

of the initial cuesta front toward the upper side of 

the hillslope, where it is visible as a bare scarp, 

while at the hill-foot, the slumped mass is 

continuously eroded by present-day 

geomorphological processes, tending to incorporate 

the alluvial fan at its base. The existence of a 

hillslope affected by older mass wasting processes 

generating several glimee lines (which, in turn, are 

affected by newer processes, such as soil creep, 

earth-slide and fall) only demonstrates the 

overlapping of different generations of landforms 

created by the same process, and which, through 

their relation of subordination, prove the existence 

of a holarchy of processes and landforms.  

The hillslope affected by glimee-type landslides 

continues to evolve under present-day temperate 

climatic conditions, forming new slump fields and 

escarpments; due to current dynamics, the erosion 

process of the old hillocks and the scarp area 

continues.  

The example presented above allows an insight 

on the role that geomorphological processes 

represented by massive, glimee-type landslides had 

in hillslope modelling in the Transylvanian 

Depression, processes oriented towards a dynamic 

equilibrium and generating a characteristic 

landform – the glimee relief (Gârbacea, 2013). 
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