Before the occurrence of the landslides, the area was divided into two lithologically and morphologically different zones. The Western sector was occupied by the Miocene rocks from Cycle I, and its relative high altitude formed a topographic barrier for the further emissions during Cycle II and III. The second area in the North and East was formed by rocks from Cycle II and later on  the basanitic lavas of Cycle III, which were simultaneous with the first stages of the depression, as evidenced by lavas reaching into the Barranco de Tirajana valley, downstream of the landslide area. 

Initially the area was divided into two catchments, the Barranco de Tirajana in the East, and the Barranco de la Culata to the West. When the erosion of the former stream reached the level of tuffs and ignimbrites of Cycle I, the first landslides took place: Los Sitios from the eastern scarp and Los Lomitos from the western one.  

Los Lomitos landslide
The Lomitos landslide was a large rotational landslide, covering an extensive area, including the part which is now covered by the Las Lagunas landslide, where a remnant ridge of landslide material belonging to the Los Lomitos can still be found.  After the occurrence of the landslide severe erosion has taken place. The failure plane is now exposed rather high in the ravine of the Barranco de Tirjana.  Although most landslide blocks are very eroded, some landslide features such as scarps, blocks and depressions are still visible. Some reactivation phases have taken place later.

Los Sitios landslide

The Los Sitios could have occurred simultaneously with Los Lomitos landslide, on the other side of the river incision. The failure plane in ignimbrites of Cycle I can be found quite high above the present day level of erosion of the Barranco de Tirajana. Large blocks of different reactivation phases are visible, formed by disintegrated material of Cycle I, mainly phonolitic lavas. Los Sitios is classified as a rotational landslide. Although it has been classified as very old, the presence of cracks in the frontal part of some blocks is a feature that indicates that reactivation of this landslide is still possible.
Pajonales landslide 

When the erosion of the Barranco de Tirajana reached further upstream, one of the largest landslides in the study area took place: the Pajonales landslide, located in the central part of the area. During the initial phases of the landslide huge blocks formed by rocks from Cycle II were moved as rotational blocks. Some of these blocks show clear backtilted layers of basaltic lavas and  Roque Nublo breccia. The frontal parts of the landslide were reactivated several times, resulting in a steplike morphology.  The secondary scarps of different reactivation phases present active rockfall.

Las Lagunas 

The Las Lagunas landslide took place as a result of the strong undercutting by the the Tirajana river, which was located at that time more to the East of its present location. Apart from rocks from cycle II and III, the landslide also involved old landslide material of the Los Lomitos landslide. The failure plane is in the ignimbrites of cycle I. Las Lagunas landslide has had some reactivation phases and the landslide features, such as the blocks, scarps and depressions, are still clearly visible. The frontal part of Las Lagunas has been reactivated and an earth flow is recognizable with some massive blocks in it. 
Las Rueda

La Rueda  landslide is a reactivation of the Pajonales landslide. The main scarp shows the composition of the blocks of Pajonales, consisting of a typical mixture of unsorted debris from Cycle II. At the beginning of its development La Rueda is a rotational landslide, evidence by clear slump blocks with depressions behind them. The La Rueda landslide might actually have been connected with the Las Lagunas landslide, as the main headscarps of both are exactly in line. In the center the connection is lost due to the occurrence of the Santa Lucia landslide later. The frontal part of the La Rueda landslide developed into a debris flow, and the remants of this can now be found at the other side of the Tirjana ravine, indicating the posterior erosion.

Risco Blanco and Taidia landslides

The occurrence of the Risco Blanco and Taídia landslides took place just after the Pajonales landslide along the eastern scarp of the depression. Both landslide are rather difficult to outline due to the extensive coverage of scree deposits. However, clear backtilted layers can be observed in the slopes of these landslides. Both landslides happened in rocks from cycle II, and the underlying rocks from cycle I are now exposed in the river valley. 

Santa Lucia landslide

The Santa Lucia landslide is younger in age than the La Rueda and Las Lagunas landslides, since it has remobilized the central part of the old landslide which was formed by the combination of the two.  The Santa Lucia landslide is quite complex, showing typical features of rotational landslide in the upper part, but turning into a large earthflow in the downslope part.  Parts of the Santa Lucia landslide are still believed to be active, as evidenced by cracks in some of the buildings in the village of Santa Lucia.

Ingenio and Filipina landslides

These landslide were generated in the sides of the Tirajana valley, after it had made its main gorge more towards the West, as compared to the formation of the Las Lagunas landslide.  These landslides occurred in ignimbrites from Cycle I. The Ingenio landslide still is has activity in the  form of rockfalls coming from the scarp. Las Filipinas is a relatively small landslide formed in the northwestern slope of the hill covered by old landslide deposits from Los Lomitos. It has occurred in two main phases. Debris from the rocks from Cycle I and the old landslide deposits probably form the body of this landslide. They are covered by residual soil and have plenty of vegetation
Perera 

Up till now all landslides occurred in the Tirajana river valley. At this time there was still an elongated watershed divide between the Barranco de La Culata and the Barranco de Tirajana. Although the latter one had a more severe erosion, also landslides occurred in the valley of the Barranco de la Culata. The first of these is believed to have been the Perera landslide. Also this landslide shows typical features of a rotational landslide. The backscarp is very clear as well as the blocks and the infilled depressions behind the blocks. It seems that the movement was violent, disintegrating the rock to blocks without clear layering features. 

El Vivero 

The Vivero landslide is the largest landslides complex in the study area, having a massive scarp and typical scree slopes with material of Cycle I. This landslide, which occurred on the Western slope of the La Culata catchment, drastically changed the entire morphological situation in the study area.

The original Vivero landslide must have been a very violent movement, which ran downslope, overriding the La Culata river valley and crashing into the narrow ridge that formed the watershed divide between the La Culata and Tirajana rivers. At the central point of collision, this ridge was broken up and the frontal part of the landslide pushed part of this ridge several hundred meters further, where it now forms the opposite slope of the Rosiana landslide. Along the Southern margin the landslide overtopped the watershed divide, as can be clearly seen from the outcrops near to the top.    The main body of this landslide was rotational or translational, turning into flowlike forms at the downslope margins. El Vivero has suffered many further reactivations, which are in themselves other landslide complexes: Hoya Grande, Hoya Tunte, Ciudad Lima, Manzanilla and Trejo. 

Agualatente

One of the effects of the occurrence of the Vivero landslide was the blocking of the upper catchment area of the La Culata stream. This has lead to the creation of a temporary lake, as evidenced by lake deposits found on the Southern part of the Perera landslide. However, this situation did not exist very long, and soon there was an opening along the margin of the Vivero landslide, where it had destroyed the  narrow watershed divide. In this way large part of the La Culata catchment was captured by the Tirajana river. The rapid erosion of this valley triggered the destruction of the remaining watershed divide to the North, forming the Agualatente landslide.

This landslide shows some typical features of a rotational landslide, such as back-tilted layer of basaltic lavas, dipping towards the north. It presents a series of blocks, still in the form of a ridge, with movement both along the axis of the ridge as well as to the sides. The movement was very slow and gradual, preserving the original structure of the rocks.  Agualatente contains rocks from cycles II and III, whereas ignimbrites of Cycle I are present along the base of the landslide. Most of the landslide blocks appear stable, except for thje frontal parts which have active rockfall areas.

Latest reactivations

The latest reactivations in the area can be found in the landslide complexes of Pajonales, Las Lagunas and El Vivero. For example the Manzanilla debris flow is a reactivation phase of  the El Vivero landslide, which had caused a temporay damming of the La Culata river. Another important series of reactivations of the Vivero landslide is the  Hoya Tunte landslide complex, consisting of some reactivation levels at different elevations. The main scarp is located in a huge displaced block, which still maintains the original features of the phonolitic lavas from Cycle I. After the first movement of Hoya Tunte, some others have taken place, some of which are still dangerous due to rockfalls.

The most recent activity in the study area took place in February 1956, when the frontal part of the Pajonales landslide, also known as the Rosiana landslide moved forward and destroyed several houses and a bridge. This fact coincided with a period of heavy rainfall, exceptional in the normal atmospheric regime of the region (272mm in 24 hours). 

