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ACAMBAY EARTHQUAKE 

NOVEMBER, 19th,1912 

MAGNITUDE: Ms 6.7, Mb 6.9 (Suter et al., 1996) 

EPICENTRAL MACROSEISMIC INTENSITY: MM = XI (Suter et al., 1996) 

LOCATION: Acambay graben, Mexico 

TIME: 07:55, local time (13:55, UTC) 

COORDINATES: 19.93 ºN, 99.83 ºW (SSN) 

HYPOCENTRAL DEPTH: 5 – 15 km (Suter et al., 1996) 

SOURCE: Acambay – Tixmadejé Fault 

  



 

This document presents a collection of Earthquake Environmental Effects (EEEs) triggered by the Ms 6.7, 

Mb 6.9, (Urbina and Camacho, 1913; Suter et al., 1996), Acambay, Mexico earthquake, occurred on 19th 

November 1912; Cancani intensity = X (Urbina and Camacho, 1913); I0 ESI= X (Velázquez-Bucio et al., this 

document). Data derive from original and new field surveys, historical and photographic archives, published 

reports and papers. Most descriptions of EEEs are verbatim translations of the original publications. 

 

For each site where an EEE has been documented, the following information are provided: 

 

•Latitude and longitude; 
•Locality, i.e., geographic place where the EEE occurred; 
•EEE type; 
•Description of the observed effect; 
•Local intensity assessed using the ESI-07 (Environmental Seismic Intensity) scale; 
•Photographic documentation (for sites and effects without an image available, an image of their location 
taken from Google Earth is added; 
•Reference (Only the main reference bibliography for each EEE is included in the forms). 
 

  



 

Site number 001 

Latitude 2199870.73 

Longitude 424178.73 

Distance from epicenter 11.64 km 

Locality 31-Huapango Valley  

I Rancho de “El Fresno” 

Type of effect Tectonic Surface rupture 

Description Starts with a width of 12 centimeters and unevenness of 5 centimeters 
towards the West, spanning a length of 75 meters; it changes its course in N. 
12° W and with the same width for more than 20 meters, observing in this 
part an unevenness of 14 centimeters, revealed later by a system of several 
parallel cracks of approximately 3 meters equidistance. 

ESI intensity IX 

Geomorphologic 
setting 

It begins at the drainage line of the portion of the valley bounded to the north 
by the hills of Palos and El Pelón and to the south by those of Enitzí and 
Ñatejé of the Sierra de San Andrés Timilpan. 

Photographic 
documentation 

 

 

Fig. 22, plate XIV in Urbina and Camacho (1913).  Branched part of the crack 
of the northern system, in the plain of Huapango, ranch of "El Fresno".  

References Urbina and Camacho, 1913. 

 

 



Site number 002 

Latitude 2199852.50 

Longitude 424137.54 

Distance from epicenter 11.87 km 

Locality 31-Huapango Valley 
II 

Type of effect Tectonic Surface rupture 

Description Vertical displacement of 3 cm and 6 cm width. 

ESI intensity VIII 

Geomorphologic 
setting 

This one begins to the N of the previous one, with direction N 21° W, parallel to 
the drainage line and later with a curved part of concavity towards Timilpan. 

Photographic 
documentation 

 

 
 

sources Urbina and Camacho, 1913. 

 

  



Site number 003 

Latitude 2201401.73 

Longitude 425849.24 

Distance from epicenter 13.02 km 

Locality 31-Huapango Valley 
III 

Type of effect Tectonic Surface rupture 

Description Its general shape is of a concavity curve turned like the previous one towards 
San Andrés Timilpan. Maximum vertical displacement of 20 cm and 8 cm width. 

ESI intensity IX 

Geomorphologic 
setting 

It connects directly with those found on the slopes of the Dongú hills, north of 
Acambay, it begins 300 meters N. 85° W. from Cerro de Palos, with a general 
course N. 50° W. It stops shortly before reaching the Huapango lagoon, south 
of Tiupa; in this part the crack has different widths. 

Photographic 
documentation 

  
Fig. 24. Maximum unevenness (20 cm) of the edges of the crack in the same 
plain of Huapango  
Fig. 26. Jagged appearance of the edges of the crack in the aforementioned 
Huapango Valley 

sources Urbina and Camacho, 1913. 

 

  



Site number 004 

Latitude 2206676.1 

Longitude 417526.1 

Distance from epicenter 12.31 km 

Locality 1.Acambay Valley (At the foot of Peña Larga - La Joya Hill) 

Type of effect Tectonic Surface rupture 

Description Displacement of 15 centimeters and a width of 10. 

ESI intensity IX 

Geomorphologic 
setting 

A system of "cracks" in the Acambay valley is subdivided into parallel cracks, 
of which the most important are those at the foot of Peña Larga, on a slope of 
36°, (fig. 27, plate XVII), and then pass north of Acambay. 

Photographic 
documentation 

 
Fig. 25. Crack on the southern 
slope of "La Joya" hill to the N.W. of 
Acambay (northern system). 
 
Fig. 27. The same crack of fig. 25 
taken longitudinally to also show the 
slope of the terrain. 

 
sources Urbina and Camacho, 1913. 

 

  



Site number 005 

Latitude 2208314.35 

Longitude 410845.59 

Distance from epicenter 4.92 km 

Locality “La Jolla” 

Type of effect Tectonic Surface rupture 

Description Segmented crack of several tens in length, semi-parallel to the streams, 
subdivided into small parallel cracks with a separation of 5-9 m. Maximum 
vertical unevenness of the edges of 17 cm. 

ESI intensity IX 

Geomorphologic 
setting 

In the Acambay valley. 

Photographic 
documentation 

 
 

sources Urbina and Camacho, 1913. 

 

  



Site number 006 

Latitude 2208277.41 

Longitude 410791.31 

Distance from epicenter 4.91 km 

Locality Dongú (Bomú stream) 

Type of effect Tectonic Surface rupture 

Description Parallel to and near a stream (Bomú) heading N 76° W, 15 cm wide and 20 
cm uneven. It changes direction to N 15° W and cuts off the road to Dongú 
and branches off. 

ESI intensity IX 

Geomorphologic setting Near the stream. It branches. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



Site number 007 

Latitude 2209180.93 

Longitude 409571.03 

Distance from epicenter 6.33 km 

Locality Dongú valley 

Type of effect Tectonic Surface rupture 

Description Same orientation of the valley (E-W), on the northern edge and the 
Huamango road. 200 m long, 25 cm wide. 

ESI intensity IX 

Geomorphologic 
setting 

In the Dongú valley, at the foot of a labradorite stream. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

  



Site number 008 

Latitude 2209635.75 

Longitude 408941.00 

Distance from epicenter 7.07 km 

Locality Peña de Huamango 

Type of effect Tectonic Surface rupture 

Description Crack 100 meters long and 6 centimeters wide, oriented S 10° E. This crack 
serves as a link with the general system. In a section, an oval-shaped hole 
was formed due to the effect of the earthquake, elongated from east to west, 
with an approximate area of one square meter, inclined and quite deep. 

ESI intensity X 

Geomorphologic 
setting 

The descent of the hill is steep (34° slope) and is covered by loose cultivated 
land.  

Photographic 
documentation 

 
“Fig. 29. Subsidence of loose ground, on a steep slope, as a result of the 
earthquake, located to the W of the Peña de Huamango, near a branch of the 
northern crack and where a stream is born.” 

sources Urbina and Camacho, 1913 

 

  



Site number 009 

Latitude 2210000.90 

Longitude 406985.22 

Distance from epicenter 8.87 km 

Locality El Colmilludo 

Type of effect Tectonic Surface rupture 

Description In the stratified tuffs, there are joints oriented from East to West. 

ESI intensity X 

Geomorphologic 
setting 

Inside the valley of "El Colmilludo". Here, the cracks belonging to the same 
northern system reappear. 

Photographic 
documentation 

 
 

sources Urbina and Camacho, 1913 

 

  



Site number 010 

Latitude 2208906.79 

Longitude 401783.00 

Distance from epicenter 12.4 km 

Locality Top of Santa María Tixmadejé 

Type of effect Tectonic Surface rupture 

Description Crack with direction E-W, 50 meters with a width of 15 centimeters and 
unevenness of 50 centimeters from the southern edge. 
Next to the crack, a system that is divided into terraces. 

ESI intensity X 

Geomorphologic 
setting 

Crosses a fallow land, inclined 30°, above the town of Santa María 
Tixmadejé. 

Photographic 
documentation 

 
Fig. 28. The crack of the northern system that passes through the southern 

slope of the "Tixmadejé" hill, the closest to the town of the same name, with a 
drop of 50 cm, on 30° inclined terrain. 

sources Urbina and Camacho, 1913 

 

  



Site number 011 

Latitude 2209287.50 

Longitude 401818.64 

Distance from epicenter 12.52 km 

Locality Cerro Santa María Tixmadejé 

Type of effect Tectonic surface rupture 

Description System of cracks that extends from the top of Santa María Tixmadejé to the 
western end of the Acambay-Tixmadeje mountain massif. 10 - 40 cm wide 
and 50 cm uneven. 2900 masl. 

ESI intensity X 

Geomorphologic 
setting 

On the side of the hill, with a 30° slope and parallel to the crack in the town of 
Santa María Tixmadejé, there is a crack at 2,900 meters above sea level and 
another at 3,030 meters above sea level. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



 

Site number 012 

Latitude 2209476.19 

Longitude 401440.96 

Distance from epicenter 13.26 km 

Locality Cerro Santa María Tixmadejé 

Type of effect Tectonic Surface rupture 

Description System of cracks that extends from the top of Santa María Tixmadejé to the 
western end of the Acambay-Tixmadeje mountain massif. 10 - 40 cm wide 
and 50 cm uneven. 3030 masl. 

ESI intensity X 

Geomorphologic 
setting 

On the side of the hill, with a 30° slope and parallel to the crack in the town of 
Santa María Tixmadejé, there is a crack at 2,900 meters above sea level and 
another at 3,030 meters above sea level. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

  



Site number 013 

Latitude 2210265.02 

Longitude 397259.79 

Distance from epicenter 17.09 km 

Locality Xidó 

Type of effect Tectonic Surface rupture 

Description Crack following the stratification plane of the tuffs. 8 cm wide and very little 
unevenness. 
The crack cuts the stream transversely, at the bottom it is lost and reappears 
on the opposite bank heading N. 76° W. (fig. 31, lam. XIX). 

ESI intensity VIII 

Geomorphologic 
setting 

On the Xidó hill, on the southern slope of the Botí or Las Palomas hill, the crack 
formed in the tuffs and lapilli; in the dislocations raised towards the North. The 
rupture crosses the path parallel to the stream, from north to south, cutting 
through the tuffs and at the bottom of its bed it runs over the igneous gap with 
obsidian fragments. 

Photographic 
documentation 

 

 
sources Urbina and Camacho, 1913 

 

  



Site number 014 

Latitude 2202358.88 

Longitude 395058.88 

Distance from epicenter 19.80 km 

Locality Temascalcingo 

Type of effect Tectonic Surface rupture 

Description Its length is 660 meters, its width and maximum difference in level between the 
edges are 10 cm. 

ESI intensity IX 

Geomorphologic 
setting 

Originating within of Temascalcingo town, caused vertical fractures in the walls 
it traverses, then proceeds westward, and cuts the path to "El Oro." Its course 
skirts through the tuffs to the south, navigating the terrain around the hills of "El 
Calvario" and "Endemejé." Before reaching the river, it meanders and 
dissipates amidst the fallow lands. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



Site number 015 

Latitude 2201781.37 - 2201557.39 

Longitude 392879.75 - 394230.54 

Distance from epicenter 20.56 km 

Locality El Cristo – Solís – Barranca de los Gatos 

Type of effect Tectonic Surface rupture 

Description The width and maximum difference in level of the crack, is 30 cm, before 
bifurcating. 

ESI intensity IX 

Geomorphologic 
setting 

From west to east, this rupture starts at the "El Cristo" hill, in the Solís 
hacienda. It descends into the valley, crosses the Lerma Rriver 50 meters 
downstream. Here, the river aligns from south to north, obliquely concerning 
the line of maximum slope at an angle of 30 degrees. The rupture follows its 
course on the slope of the hill "Chato, Andaró or Puente" approaching more its 
general direction, east to west. Upon reaching a length of 1,050 meters, it forks: 
the upper branch continues along the side of "El Puente" hill and then 
descends to disappear into the "Los Gatos" ravine, situated south of 
Temascalcingo. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



Site number 016 

Latitude 2201649.09 

Longitude 394230.54 

Distance from epicenter 19.36 km 

Locality Boquí-Bondoré 

Type of effect Tectonic Surface rupture 

Description 400 meters long. The width and the maximum unevenness of the crack, 30 
cm. 

ESI intensity IX 

Geomorphologic 
setting 

This other branch of the rupture, continues from “El Cristo – Solís” heading N. 
64° E. It descends toward the ravine nestled between the hills of Boquí and 
Bondoré, dissipating into the loose terrain. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



Site number 017 

Latitude 2200620.08 

Longitude 394652.90 

Distance from epicenter 18.91 km 

Locality Cerro Chato or Andaró – El Aguaje 

Type of effect Tectonic Surface rupture 

Description “Crack” (rupture) that crosses the road from Temascalcingo to the springs of 
Pastores 

ESI intensity X 

Geomorphologic 
setting 

It originates between the Andaró hill and the Santa Cruz hill (2680 masl) with a 
prevailing direction S. 75° E. The rupture skirts the north of the Santa Cruz and 
Xelles hills, entering the valley of San Pedro El Alto. Subsequently, it ascends 
the slope of the "El Aguaje" hill, reaching its summit at an elevation of 3040 m.  
As it progresses, it fractures blocks of hiperstena, andesite. Maintaining its 
overall trajectory to the east, traverses the mountainous barrier that separates 
the valleys of Acambay and Toxi, extending its reach from east to west. 

Photographic 
documentation 

 
Fig. 32. Crack in the central system at the top of "El Aguaje" hill. It appears in a 

block of hypersthene andesite. 

sources Urbina and Camacho, 1913 

  



Site number 018 

Latitude 2201092.13 

Longitude 400520.64 

Distance from epicenter 14.03 km 

Locality Etzá – San Pedro EL Alto 

Type of effect Tectonic Surface rupture 

Description Parallel to the previous surface rupture, between the Etzá hill and the San 
Pedro El Alto dam, two others are formed: one with a width of 15 cm (described 
in the cracks and fractures section) and the other, which produced ejection of 
mud and ends near the dam. 

ESI intensity IX 

Geomorphologic 
setting 

Formed between the hill of Etzá and the dam of San Pedro el Alto. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



 

Site number 019 

Latitude 2200522.51 

Longitude 399600.04 

Distance from epicenter 14.26 km 

Locality San Pedro El Alto 

Type of effect Tectonic Surface rupture 

Description Gravity graben in volcanoclastic sequence. Cracking and uplift ground like in 
Huapango valley. 15 cm width and unevenness of 30 cm. Mud ejections.  

ESI intensity IX 

Geomorphologic 
setting 

Formed between the hill of Etzá and the dam San Pedro El Alto. 

Photographic 
documentation 

 

 
Breaking up of the land at the end of a crack in the central system, at the 
bottom of the San Pedro El Alto valley, near the dam of the same name. 

sources Urbina and Camacho, 1913 

 

  



Site number 020 

Latitude 2196079.70 

Longitude 393796.27 

Distance from epicenter 20.89 km 

Locality Batán - Maye 

Type of effect Tectonic Surface rupture 

Description It is the main rupture of the southern system, situated on the northern incline of 
the Batán hill. Its reach extends westward to the "Puertecito" and eastward 
beyond the Xomejé shack, ultimately concluding in the Maye area. It mirrors 
the dimensions and orientation observed in the faults of the northern and 
central systems, with the distinctive feature that, in this system, the northern 
edge it is the one that goes down when there is unevenness. The effect it 
produced on the margins of the Lerma River is similar, but more intense than in 
Huapango, Tixmadeje and San Pedro El Alto. 

ESI intensity X 

Geomorphologic 
setting 

Above San Pedro Potla, it has taken shape within the deposits situated at the 
base of cliffs and tuffs. At certain points, it disappears as it traverses fallow 
lands and the floor of the Toxi valley. As the Lerma River passes at the foot of 
the cliffs of El Batán, its banks seem to have been subjected to intense 
shaking, to judging by the state of cracking with great unevenness in which it is 
found. 

Photographic 
documentation 

 
Fig. 35. Subsidence of the right bank of 
the Lerma River, before taking the 
direction E - W, between the Toxi 
Hacienda and "Puente Grande". 

 
Fig. 36. Continuation of the same 
collapse of the previous photograph, 
before crossing the "Puente Grande" 
and where the river returns to the W. 

 
Fig. 37. Effect of the aforementioned 
sinking on the "Puente Grande" 

 
Fig. 38. Appearance of the subsidence 
e seen from the front, at its maximum 
unevenness. 



 
Fig. 39. Continuation of sinking. When 
the course of the river has taken the 
direction E - W on the right bank 

 
Fig. 40. Stepped terraces, produced 
parallel to the course of the river, from 
E to W by the subsidence of the right 
bank. 

 
Fig. 41. Cracks and subsidence on the 
left bank of the same river, at the foot 
and parallel to the cliffs of "El Batán" 
hill. 

 
Fig. 42. Cracking and sinking with 
partial collapse of the edges, produced 
between the edge of the road and the 
right bank of the same river. 

 

sources Urbina and Camacho, 1913 

 

  



Site number 021 

Latitude 2200505.89 

Longitude 399802.45 

Distance from epicenter 13.86 km 

Locality Etzá – San Pedro El Alto 

Type of effect Ground crack 

Description It is the furthest crack from the megaseismic zone, it is located on the land of 
Rancho del Rosal, southwest of Atlacomulco; 300m long and 6 cm wide and 
was formed on fairly flat terrain. 

ESI intensity VIII 

Geomorphologic 
setting 

Localizada en el Valle de San Pedro; a 190 metros sobre el Valle de Acambay, 
en lo que fue una cuenca cerrada. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 022 

Latitude 2187293.61 

Longitude 414696.30 

Distance from epicenter 16.73 km 

Locality Rancho del Rosal 

Type of effect Ground crack 

Description It is located on the land of Rancho del Rosal, southwest of Atlacomulco; 300m 
long and 6 cm wide and was formed on fairly flat terrain. 

ESI intensity VIII 

Geomorphologic 
setting 

Located on the right bank of the Lerma River. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



Site number 023 

Latitude 2201529.85 

Longitude 418887.47 

Distance from epicenter 6.28 km 

Locality Acambay - San Andrés Timilpan 

Type of effect Lateral spreading 

Description Described as "slide cracks." Located on the southern fault line of the 
macroseismic field. 
Formed in sediments and rock and in the contact between them. 
Sandy clay. 

ESI intensity VII 

Geomorphologic 
setting 

In the proximity to streams, in gullies, in channels, edges of dams, etc. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



Site number 024 

Latitude 2203452.00 

Longitude 418446.27 

Distance from epicenter 5.33 km 

Locality Venta de San Lucas 

Type of effect Lateral spreading 

Description Described as "slide cracks." Located on the southern fault line of the 
macroseismic field. 
Formed in sediments and rock and in the contact between them. 

ESI intensity VII 

Geomorphologic 
setting 

In the proximity to streams, in gullies, in channels, edges of dams, etc. It is a 
small valley. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



Site number 025 

Latitude  

Longitude  

Distance from epicenter  

Locality Barranca Jecó 

Type of effect Lateral spreading 

Description Formed in sediments and rock and in the contact between them. 

ESI intensity VII 

Geomorphologic 
setting 

In the proximity to streams, in gullies, in channels, edges of dams, etc. 
 

Photographic 
documentation 

 
 

sources Urbina and Camacho, 1913 

 

  



Site number 026 

Latitude 2198470.18 

Longitude 423778.24 

Distance from epicenter 11.97 km 

Locality Barranca Timilpan 

Type of effect Lateral spreading 

Description Described as "slide cracks." Located on the southern fault line of the 
macroseismic field. 
Formed in sediments and rock and in the contact between them. 
Sandy clay. 

ESI intensity VII 

Geomorphologic 
setting 

In the proximity to streams, in gullies, in channels, edges of dams, etc. 
“Barranca” within the Timilpan Valley. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



Site number 027 

Latitude 2207066.27 

Longitude 392564.84 

Distance from epicenter 20.82 km 

Locality Temascalcingo – Hacienda Solís 

Type of effect Lateral spreading 

Description Described as "slide cracks." Located on the southern fault line of the 
macroseismic field. 
Formed in sediments and rock and in the contact between them. 
Sandy clay. 

ESI intensity VII 

Geomorphologic 
setting 

In the proximity to streams, in gullies, in channels, edges of dams, etc. In a 
section that is between two irrigation canals. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



Site number 028 

Latitude 2202045.89 

Longitude 393280.13 

Distance from epicenter 19.96 km 

Locality Solís Valley 

Type of effect Lateral spreading 

Description The right clay margin (2-3m) of the Lerma River was transported to the left 
bank with trees 4m high, without them falling. 

ESI intensity IX 

Geomorphologic 
setting 

In the proximity to the Lerma River. 

Photographic 
documentation 

 
 

sources Urbina and Camacho, 1913 

 

  



Site number 029 

Latitude 2196005.24 

Longitude 398230.85 

Distance from epicenter 16.89 km 

Locality El Batán 

Type of effect Lateral spreading 

Description 1.50 m slip. Stepped terraces on both sides by the river bank collapse, with 
jumps of 1, 2 m. Direction E-W parallel to the river and on the line fault. 

ESI intensity X 

Geomorphologic setting On the banks of the Lerma River and in the proximity and parallel to the cliffs 
of Cerro El Batán. 

Photographic 
documentation 

 
 



 
 

 
 

sources Urbina and Camacho, 1913 

 

  



Site number 030 

Latitude 2208867.55 

Longitude 401672.73 

Distance from epicenter 12.48 km 

Locality Santa María Tixmadejé 

Type of effect Rockfall 

Description Rockfall. An 8 m3 boulder. The boulder came off the top and bounced until it 
reached the town. 

ESI intensity VII 

Geomorphologic 
setting 

Cliff with steep slope. 

Photographic 
documentation 

 

  
 

Actual picture taken by us, of the same place. 
 

 
sources Urbina and Camacho, 1913 

 

  



Site number 031 

Latitude 2208999.25 

Longitude 2208999.25 

Distance from epicenter 5.08 km 

Locality Peña Larga 

Type of effect Landslide and Rockfall 

Description The face of the Peña Larga cliff (3150m), "a portion was divided in two due to 
movement, according to a fracture directed from east to west, and the boulder 
that remained to the north rotated approximately 30°, separating from the 
southern block. 
It is a hill, "its southern portion has almost disappeared". Estimated volume 
100000 m3. 

ESI intensity IX 

Geomorphologic 
setting 

Landslide and Rockfall 230 m to SE (Labradorite). 

Photographic 
documentation 

 

 

 
Actual picture taken by us, of the same place. 

sources Urbina and Camacho, 1913 



 

Site number 032 

Latitude 2208664.45 

Longitude 408725.53 

Distance from epicenter 6.46 km 

Locality Dongú 

Type of effect Landslide and Rockfall 

Description Rockfall (Labradorite) 

ESI intensity VIII 

Geomorphologic 
setting 

Boulders fell from the cliffs of Dongú into the Dongú Valley. 

Photographic 
documentation 

 

  
 

sources Urbina and Camacho, 1913 

 

  



Site number 033 

Latitude 2218767.26 

Longitude 403209.51 

Distance from epicenter 17.84 km 

Locality Peña de Ñadó 

Type of effect Landslide 

Description A landslide occurs in which large masses of land slide down from the top of the 
cliffs. 

ESI intensity VIII 

Geomorphologic 
setting 

Hills and steep cliffs. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

  



Site number 034 

Latitude 2204450.99 

Longitude 390410.17 

Distance from epicenter 22.74 

Locality Cerros de Solís 

Type of effect Landslide 

Description A landslide occurs in which large masses of land slide down from the top of the 
cliffs. 

ESI intensity VIII 

Geomorphologic 
setting 

Hills and steep cliffs. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 035 

Latitude 2200703.48 

Longitude 402853.30 

Distance from epicenter 10.79 km 

Locality Cerro El Aguaje 

Type of effect Landslide 

Description A landslide occurs in which large masses of land slide down from the top of the 
cliffs. 

ESI intensity VIII 

Geomorphologic 
setting 

Hills and steep cliffs. 

Photographic 
documentation 

 
 

  

sources Urbina and Camacho, 1913 

 

  



Site number 036 

Latitude 2200300.59 

Longitude 403330.89 

Distance from epicenter 10.47 km 

Locality Cerro El Yeso 

Type of effect Landslide 

Description A landslide occurs in which large masses of land slide down from the top of the 
cliffs. 

ESI intensity VIII 

Geomorphologic 
setting 

Hills and steep cliffs. 

Photographic 
documentation 

 
 

sources Urbina and Camacho, 1913 

 

 

  



Site number 037 

Latitude 2199702.08 

Longitude 400178.15 

Distance from epicenter 13.64 

Locality Cerro Cruz Colorada 

Type of effect Landslide 

Description A landslide occurs in which large masses of land slide down from the top of the 
cliffs. 

ESI intensity VIII 

Geomorphologic 
setting 

Hills and steep cliffs. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 038 

Latitude 2195538.24 

Longitude 398353.47 

Distance from epicenter 17.04 km 

Locality San Pedro Potla 

Type of effect Rockfall 

Description The boulders came off the hill. The blocks, when detached and rolled, marked 
their passage with destruction of fencing and vegetation. 

ESI intensity VII 

Geomorphologic 
setting 

Hills and steep cliffs.  

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 039 

Latitude 2201494.00 

Longitude 393424.10 

Distance from epicenter 19.90 

Locality Cerro Temascalcingo (Baixté) 

Type of effect Rockfall 

Description Fall of 44 m3 andesite block. The boulder came off the Baixte hill with a 
trajectory towards the N 45° E, stopping at the edge of the road from "Puente" 
to "Oro", cracking part of the road. The boulders came off the hill. The blocks, 
when detached and rolled, marked their passage with destruction of fencing 
and vegetation. 

ESI intensity VIII 

Geomorphologic 
setting 

Hills and steep cliffs. 

Photographic 
documentation 

 
Fig. 45- Large block of andesite that fell from Cerro Baixté, next to the road 

from "Puente" to "Oro," as a result of the earthquake, causing small cracks in 
the ground. 

sources Urbina and Camacho, 1913 

 

  



Site number 040 

Latitude 2195549.90 

Longitude 399215.70 

Distance from epicenter 16.26 km 

Locality San Pedro Potla 

Type of effect Hydrogeological anomaly 

Description Temporal decreased water flow. 

ESI intensity VIII 

Geomorphologic 
setting 

In the Lerma River, just where the fracturing of the ground was observed, in the 
stretch before San Pedro Potla. 

Photographic 
documentation 

 
  

sources Urbina and Camacho, 1913 

 

  



Site number 041 

Latitude 2205349.81 

Longitude 445102.32 

Distance from epicenter 32 km 

Locality Jilotepec 

Type of effect Hydrogeological anomaly 

Description 36 km from Acambay, the water of the Jilotepec springs, previously clear, 
turned cloudy after the earthquake. 

ESI intensity VI 

Geomorphologic 
setting 

Plain belonging to the Sierra de Querétaro. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 042 

Latitude 2231684.34 

Longitude 381596.91 

Distance from epicenter 42.1 km 

Locality Amealco 

Type of effect Hydrogeological anomaly 

Description The spring presented cloudy water after the earthquake, even 80 days after the 
event the water was still cloudy. The amount of water from the spring 
increased, the water level in the ditches rose. 

ESI intensity VI 

Geomorphologic 
setting 

On the slopes of Cerro or Amealco caldera. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 043 

Latitude 2208282.34 

Longitude 410936.62 

Distance from epicenter 4.87 km 

Locality Bomú - Acambay 

Type of effect Hydrogeological anomaly 

Description In the Acambay valley, the spring that supplies water to the population 
temporarily disappeared. 

ESI intensity VIII 

Geomorphologic 
setting 

Inside the Acambay Valley. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 044 

Latitude 2208549.93 

Longitude 410910.08 

Distance from epicenter 5.12 km 

Locality La Jolla (Mesa) Acambay 

Type of effect Hydrogeological anomaly 

Description In the Acambay valley, a small spring on "la mesa de La Jolla" disappeared. 

ESI intensity VIII 

Geomorphologic 
setting 

Top of the small Cerro de la Jolla. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 045 

Latitude 2210022.86 

Longitude 407163.18 

Distance from epicenter 8.53 km 

Locality Cerro El Colmilludo 

Type of effect Hydrogeological anomaly 

Description Emergence of spring. 

ESI intensity VIII 

Geomorphologic 
setting 

In the foothills of Cerro El Colmilludo. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 046 

Latitude 2208279.53 

Longitude 410763.96 

Distance from epicenter 4.94 km 

Locality Into the megaseismic zone (ex. “La Jolla”) 

Type of effect Hydrogeological anomaly 

Description Temporary emergence of spring. Appearance and disappearance of springs. 
Change in circulation flows water. "Within the megaseismic zone, while some 
springs disappeared, others sprouted." 

ESI intensity VIII 

Geomorphologic 
setting 

Valleys, foothills, tops of hills and hills. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 047 

Latitude 2201088.72 

Longitude 399936.51 

Distance from epicenter 13.68 km 

Locality San Pedro El Alto Valley 

Type of effect Liquefaction processes 

Description Water and mud ejections from the cracks. The "thrown" material is silt, formed 
from volcanic glass, deposited in a 50 cm crack open with the water towards 
the dam. 

ESI intensity IX 

Geomorphologic 
setting 

Valley bottom plain. 

Photographic 
documentation 

 
  

sources Urbina and Camacho, 1913 

 

 

  



Site number 048 

Latitude 2206124.95 

Longitude 391158.44 

Distance from epicenter 22.09 km 

Locality San Vicente, Solís 

Type of effect Liquefaction processes 

Description Water and mud ejections from the cracks. Liquefaction line with almost N-S 
direction, which presented ejecta of white sandy material. 

ESI intensity VIII 

Geomorphologic 
setting 

Valley bottom. Field sown with wheat. 

Photographic 
documentation 

 
sources Urbina and Camacho, 1913 

 

 

  



Site number 049 

Latitude 2200516 

Longitude 399598 

Distance from epicenter 13.99 km 

Locality San Pedro El Alto (Trench) 

Type of effect Surface faulting 

Description A small escarpment is visible in the landscape. The scarp has increased to 
more than one meter, possibly due to sediment compaction and water 
extraction. 

ESI intensity IX 

Geomorphologic 
setting 

This place is located near the old dam. It corresponds to a volcanic-lacustrine 
sequence. 

Photographic 
documentation 

  
Escarpment on the Temascalcingo fault, southern edge of the San Pedro El 
Alto dam. a) Effect caused by the Acambay earthquake of 1912 (Urbina and 
Camacho, 1913). b) Current escarpment (2015) in the same place described 
by Urbina and Camacho (1913) 

 

sources Velázquez-Bucio M.M. 2018 

  



Site number 050 

Latitude 2200207 

Longitude 400032 

Distance from epicenter 13.64 km 

Locality San Pedro El Alto (Trench 2) 

Type of effect Surface faulting 

Description 15 cm vertical displacement. Trench opened in the flat part of the bottom of the 
valley of San Pedro El Alto, at the site reported by Urbina and Camacho (1913) 
as a flat place where a 50 cm wide crack was opened towards the valley of the 
dam. 

ESI intensity IX 

Geomorphologic 
setting 

This place is located in the San Pedro Valley, near the old dam. It corresponds 
to a volcanic-lacustrine sequence. 

Photographic 
documentation 

  
  

 

sources Velázquez-Bucio M.M. 2018 

 

  



 

 

Site number 051 

Latitude 2209871.33 

Longitude 406372.72 

Distance from epicenter 9.03 km 

Locality Tixmadejé Chiquito 

Type of effect Surface faulting 

Description Landgridge et al. (2000) propose that this segment is part of the main structure 
that broke in the 1912 earthquake. The trenching analysis indicates that the 
observed scarp is associated with a subvertical fault, cutting through trench 
deposits and displacing bedrock at the trench bottom. The displacement 
measures are 46 cm on the north wall of the trench and 58 cm on the south 
wall. 

ESI intensity X 

Geomorphologic 
setting 

Close to the slope break, the trench was dug into a steep escarpment-shaped 
area, altered by a pathway along its base. This hand-excavated trench at 
Tixmadejé Chiquito is positioned within a topographic transition, signifying the 
change from weathered andesitic bedrock to colluvium. 

Photographic 
documentation 

 
sources Langridge et al., 2000 

 

  



 

Site number 052 

Latitude 2203050 

Longitude 424653 

Distance from epicenter 11.55 km 

Locality Las Lomas, Huapango Plain 

Type of effect Surface faulting 

Description Urbina and Camacho (1913) measured a maximum vertical ground rupture of 
20 cm on the Huapango Plain. Despite reporting vertical separation, the 
absence of a well-defined escarpment suggests a significant lateral component 
of slip on this fault segment. Photographs of right-stepping cracks on the plain 
strongly indicate a sinistral component of slip (Suter et al., 2000). 

ESI intensity IX 

Geomorphologic 
setting 

Flat Huapango Plain. In the Huapango Plain, stream are cut, slopes gently 
southwest, normal to the fault trace. 

Photographic 
documentation 

 
sources Langridge et al., 2000 

 

 

  



Site number 053 

Latitude 2198314 

Longitude 388695 

Distance from epicenter 24 km 

Locality Laguna Bañi 

Type of effect Hydrogeological anomaly 

Description After the earthquake, a natural spring adjacent to the lake ceased to supply 
water. 

ESI intensity VIII 

Geomorphologic 
setting 

The site is located in an area of sag pond created by the fault, where the Bañi 
Lagoon could have formed. 

Photographic 
documentation 

 
sources Ortuño et al., 2015 

 

 

  



Site number 054 

Latitude 2198183 

Longitude 388882 

Distance from epicenter 24 km 

Locality Laguna Bañi 

Type of effect Ground crack 

Description Fracture parallel to the fault, 26 cm wide, identified in one of the walls of an 
excavated trench. The fracture is possibly younger than the sediments that fill 
it. 

ESI intensity VIII 

Geomorphologic 
setting 

The site is located in an area of sag pond created by the fault, where the Bañi 
Lagoon could have formed. 

Photographic 
documentation 

 
"Event 1" in the trench log represents the fracture that most likely was 

generated during the 1912 Acambay earthquake 

 
Filled fracture 

sources Ortuño et al., 2015 

 

 

  



REFERENCES 
 
Langridge R.M., Weldon II R. J., Moya J.C., Suárez G. 2000. Paleoseismology of the 1912 Acambay 
earthquake and the Acambay-Tixmadejé fault, Trans-Mexican Volcanic Belt. Journal of Geophysical 
Research, Vol. 105. No. B2: 3019-3037. 
 
Michetti, A.M., Esposito, E., Guerrieri, L., Porfido, S., Serva, L., Tatevossian, R., Vittori, E., Audemard, F., 
Azuma, T., Clague, J., Comerci, V., Gürpinar, A., McCalpin, J., Mohammadioun, B., Morner, N.A., Ota, Y., 
and Roghozin, E. 2007. Environmental seismic intensity scale 2007 - ESI 2007, Mem. Descr.lla Carta Geol. 
Italia 74, 7–54, Servizio Geologico d’Italia – Dipartimento Difesa del Suolo, APAT, Roma, Italy, 
http://www.isprambiente.gov.it/en/publications/technical-periodicals/descriptive-memories-of-the-geological-
map-of/intensity-scale-esi-2007?set_language=en. 
 
Ortuño, M., Zúñiga, F.R., Aguirre-Diaz, G.J., Carreón-Freyre, D., Cerca, M., Roverato, M. 2015. Holocene 
paleo-earthquakes recorded at the transfer zone of two major faults: the Pastores and Venta de Bravo faults 
(Trans- Mexican Volcanic Belt): Geosphere, 11 (1), 160-184. 
 
SSN. Sismos Históricos Sismo de 1912 en Acambay, Edo. de Mex. (M~6.9). Servicio Sismológico Nacional. 
Instituto de Geofísica. Universidad Nacional Autónoma de México, last Access, November 2023, 
http://www.ssn.unam.mx/sismicidad/reportes-especiales/ 
 
Suter, M., Carrillo-Martínez, M., and Quintero-Legorreta, O. 1996. Macroseismic study of earthquakes in the  
central and eastern parts of the Trans-Mexican Volcanic Belt: Seismological Society of America Bulletin, V. 
86, p. 1952–1963. 
 
Urbina, F., and Camacho, H.1913. La zona megaseismica Acambay-Tixmadejé, Estado de México, 
conmovida el 19 de noviembre de 1912: Boletín del Instituto Geológico de México, v. 52, pp. 125. 
 
Velázquez-Bucio, M.M.2018 Estatrigrafía cosísmica en secuencias lacustres del Holoceno en el graben de 

Acambay, Estado de México y evaluación del peligro sísmico, PhD Thesis, Centro de Investigaciones en 

Geografía Ambiental, Universidad Nacional Autónoma de México. 

 

http://www.isprambiente.gov.it/en/publications/technical-periodicals/descriptive-memories-of-the-geological-map-of/intensity-scale-esi-2007?set_language=en
http://www.isprambiente.gov.it/en/publications/technical-periodicals/descriptive-memories-of-the-geological-map-of/intensity-scale-esi-2007?set_language=en
http://www.ssn.unam.mx/sismicidad/reportes-especiales/


IV

L
A

R
G

E
L

Y
 O

B
SE

R
V

E
D

F
ir

st
 u

n
eq

u
iv

oc
al

 
ef

fe
ct

s 
in

 t
h

e 
en

vi
ro

n
m

en
t

A
bs

en
t

Ra
re

 s
m

all
 v

ar
iat

io
ns

 o
f

th
e 

w
at

er
 l

ev
el 

in
w

el
ls 

an
d/

or
 o

f
th

e 
flo

w
-r

at
e 

of
sp

rin
gs

 a
re

lo
ca

lly
 r

ec
or

de
d,

as
 w

el
l 

as
 e

xt
re

m
el

y 
ra

re
sm

all
 v

ar
iat

io
ns

 o
f

ch
em

ic
al-

ph
ys

ic
al 

pr
op

er
-

tie
s 

of
w

at
er

 a
nd

 t
ur

bi
di

ty
 i

n 
sp

rin
gs

 a
nd

w
el

ls,
es

pe
ci

all
y 

w
ith

in
 l

ar
ge

 k
ar

st
ic

 s
pr

in
g

sy
st

em
s,

w
hi

ch
 a

pp
ea

r 
to

 b
e 

m
os

t 
pr

on
e 

to
th

is 
ph

en
om

en
on

.

In
 c

lo
se

d 
ba

sin
s (

lak
es

,e
ve

n 
se

as
) s

ei
ch

es
 w

ith
 h

ei
gh

t
no

t e
xc

ee
di

ng
 a

 f
ew

 c
en

tim
et

er
s 

m
ay

 d
ev

el
op

,c
om

-
m

on
ly

 o
bs

er
ve

d 
on

ly
 b

y 
tid

al 
ga

ug
es

,e
xc

ep
tio

na
lly

ev
en

 b
y 

na
ke

d 
ey

e,
ty

pi
ca

lly
 in

 th
e 

fa
r f

ie
ld

 o
f

st
ro

ng
ea

rt
hq

ua
ke

s.
A

no
m

alo
us

 w
av

es
 a

re
 p

er
ce

iv
ed

 b
y 

all
pe

op
le

 o
n 

sm
all

 b
oa

ts,
fe

w
 p

eo
pl

e 
on

 la
rg

er
 b

oa
ts,

m
os

t p
eo

pl
e 

on
 th

e 
co

as
t.

W
at

er
 in

 s
w

im
m

in
g 

po
ol

s
sw

in
gs

 a
nd

 m
ay

 s
om

et
im

es
 o

ve
rf

lo
w

s.

V

ST
R

O
N

G

M
ar

gi
n

al
 e

ff
ec

ts
 i

n
th

e 
en

vi
ro

n
m

en
t

A
bs

en
t

Ra
re

 v
ar

iat
io

ns
 o

f
th

e 
w

at
er

 l
ev

el
 i

n 
w

el
ls

an
d/

or
 o

f
th

e 
flo

w
-r

at
e 

of
sp

rin
gs

 a
re

 lo
ca

l-
ly

 r
ec

or
de

d,
as

 w
el

l 
as

 s
m

all
 v

ar
iat

io
ns

 o
f

ch
em

ic
al-

ph
ys

ic
al 

pr
op

er
tie

s 
of

w
at

er
 a

nd
tu

rb
id

ity
 in

 la
ke

s,
sp

rin
gs

 a
nd

 w
el

ls.

In
 c

lo
se

d 
ba

sin
s (

lak
es

,e
ve

n 
se

as
) s

ei
ch

es
 w

ith
 h

ei
gh

t
of

de
ci

m
et

er
s m

ay
 d

ev
el

op
,s

om
et

im
es

 n
ot

ed
 a

lso
 b

y
na

ke
d 

ey
e,

ty
pi

ca
lly

 i
n 

th
e 

fa
r 

fie
ld

 o
f

st
ro

ng
 e

ar
-

th
qu

ak
es

.A
no

m
alo

us
 w

av
es

 u
p 

to
 se

ve
ra

l t
en

s o
f

cm
hi

gh
 a

re
 p

er
ce

iv
ed

 b
y 

all
 p

eo
pl

e 
on

 b
oa

ts
 a

nd
 o

n 
th

e
co

as
t.

W
at

er
 in

 s
w

im
m

in
g 

po
ol

s 
ov

er
flo

w
s.

V
I

SL
IG

H
T

L
Y

 
D

A
M

A
G

IN
G

M
od

es
t 

ef
fe

ct
s 

in
 t

h
e

en
vi

ro
n

m
en

t
A

bs
en

t

Si
gn

ifi
ca

nt
 v

ar
iat

io
ns

 o
f

th
e 

w
at

er
 l

ev
el

 i
n

w
el

ls 
an

d/
or

 o
f

th
e 

flo
w

-r
at

e 
of

sp
rin

gs
 a

re
lo

ca
lly

 re
co

rd
ed

,a
s w

el
l a

s s
m

all
 v

ar
iat

io
ns

 o
f

ch
em

ic
al-

ph
ys

ic
al 

pr
op

er
tie

s 
of

w
at

er
 a

nd
tu

rb
id

ity
 in

 la
ke

s,
sp

rin
gs

 a
nd

 w
el

ls.

A
no

m
alo

us
 w

av
es

 u
p 

to
 m

an
y 

te
ns

 o
f

cm
 h

ig
h 

flo
od

ve
ry

 l
im

ite
d 

ar
ea

s 
ne

ar
sh

or
e.

W
at

er
 i

n 
sw

im
m

in
g

po
ol

s 
an

d 
sm

all
 p

on
ds

 a
nd

 b
as

in
s 

ov
er

flo
w

s.

V
II

D
A

M
A

G
IN

G

A
p

p
re

ci
ab

le
 e

ff
ec

ts
 i

n
th

e 
en

vi
ro

n
m

en
t

O
bs

er
ve

d 
ve

ry
 ra

re
ly,

an
d 

alm
os

t e
xc

lu
si-

ve
ly 

in
 v

ol
ca

ni
c 

ar
ea

s.
Li

m
ite

d 
su

rf
ac

e
fa

ul
t 

ru
pt

ur
es

,
te

ns
 t

o 
hu

nd
re

ds
 o

f
m

et
er

s 
lo

ng
 a

nd
 w

ith
 c

en
tim

et
ric

 o
ffs

et
,

m
ay

 o
cc

ur
,e

ss
en

tia
lly

 a
ss

oc
iat

ed
 to

 v
er

y
sh

all
ow

 e
ar

th
qu

ak
es

.

Si
gn

ifi
ca

nt
 te

m
po

ra
ry

 v
ar

iat
io

ns
 o

f
th

e 
w

at
er

le
ve

l 
in

 w
el

ls 
an

d/
or

 o
f

th
e 

flo
w

-r
at

e 
of

sp
rin

gs
 a

re
 l

oc
all

y 
re

co
rd

ed
.

Se
ld

om
,

sm
all

sp
rin

gs
 m

ay
 t

em
po

ra
ril

y 
ru

n 
dr

y 
or

 a
pp

ea
r.

W
ea

k 
va

ria
tio

ns
 o

f
ch

em
ic

al-
ph

ys
ic

al 
pr

op
er

-
tie

s 
of

w
at

er
 a

nd
 t

ur
bi

di
ty

 in
 la

ke
s,

sp
rin

gs
an

d 
w

el
ls 

ar
e 

lo
ca

lly
 o

bs
er

ve
d.

A
no

m
alo

us
 w

av
es

 e
ve

n 
hi

gh
er

 t
ha

n 
a 

m
et

er
 m

ay
flo

od
 l

im
ite

d 
ne

ar
sh

or
e 

ar
ea

s 
an

d 
da

m
ag

e 
or

 w
as

h
aw

ay
 o

bj
ec

ts
 o

f
va

ria
bl

e 
siz

e.
W

at
er

 o
ve

rf
lo

w
s 

fr
om

sm
all

 b
as

in
s a

nd
 w

at
er

co
ur

se
s.

V
II

I
H

E
A

V
IL

Y
  

D
A

M
A

G
IN

G
E

xt
en

si
ve

 e
ff

ec
ts

 i
n

 
th

e 
en

vi
ro

n
m

en
t

O
bs

er
ve

d 
ra

re
ly.

G
ro

un
d 

ru
pt

ur
es 

(su
rfa

ce 
fau

lti
ng

) m
ay

 d
eve

lop
,

up
 to

 se
ver

al
hu

nd
red

 m
ete

rs 
lon

g, 
wi

th
 o

ffs
ets

no
t 

ex
cee

din
g 

a 
few

 c
m,

 p
ar

tic
ula

rly
 f

or
 v

ery
sh

all
ow

 fo
cu

s e
ar

th
qu

ak
es 

su
ch

 as
 th

ose
 co

mm
on

in
 vo

lca
ni

c a
rea

s. 
Te

cto
ni

c s
ub

sid
en

ce 
or

 u
pli

ft 
of

th
e g

ro
un

d 
su

rfa
ce 

wi
th

 m
ax

im
um

 va
lue

s o
n 

th
e

or
de

r o
f

a 
few

 ce
nt

im
ete

rs 
ma

y o
ccu

r.

Sp
rin

gs
 m

ay
 c

ha
ng

e,
ge

ne
ra

lly
 te

m
po

ra
ril

y,
th

eir
flo

w
-ra

te
 a

nd
/o

r 
ele

va
tio

n 
of

ou
tc

ro
p.

So
m

e
sm

all
 s

pr
in

gs
 m

ay
 e

ve
n 

ru
n 

dr
y.

Va
ria

tio
ns

 i
n

w
at

er
 le

ve
l a

re
 o

bs
er

ve
d 

in
 w

ell
s.

W
ea

k 
va

ria
tio

ns
of

ch
em

ica
l-p

hy
sic

al 
pr

op
er

tie
s 

of
w

at
er

,m
os

t
co

m
m

on
ly 

te
m

pe
ra

tu
re

,
m

ay
 b

e 
ob

se
rv

ed
 i

n
sp

rin
gs

 a
nd

/o
r w

ell
s.

W
at

er
 tu

rb
id

ity
 m

ay
 a

pp
ea

r
in

 c
lo

se
d 

ba
sin

s,
riv

er
s,

w
ell

s a
nd

 sp
rin

gs
.

G
as

 e
m

iss
io

ns
,

of
te

n 
su

lp
hu

re
ou

s,
ar

e 
lo

ca
lly

ob
se

rv
ed

.

A
no

m
alo

us
 w

av
es

 u
p 

to
 1

-2
 m

et
er

s 
hi

gh
 f

lo
od

 n
ea

r-
sh

or
e 

ar
ea

s a
nd

 m
ay

 d
am

ag
e 

or
 w

as
h 

aw
ay

 o
bj

ec
ts

 o
f

va
ria

bl
e 

siz
e.

E
ro

sio
n 

an
d 

du
m

pi
ng

 o
f

w
as

te
 is

 o
bs

er
-

ve
d 

alo
ng

 th
e 

be
ac

he
s,

w
he

re
 s

om
e 

bu
sh

es
 a

nd
 e

ve
n

sm
all

 w
ea

k-
ro

ot
ed

 tr
ee

s c
an

 b
e 

er
ad

ica
te

d 
an

d 
dr

ift
ed

aw
ay

.W
at

er
 v

io
len

tly
 o

ve
rf

lo
w

s f
ro

m
 sm

all
 b

as
in

s a
nd

w
at

er
co

ur
se

s.

IX

D
E

ST
R

U
C

T
IV

E
E

ff
ec

ts
 i

n
 t

h
e 

en
vi

ro
n

m
en

t 
ar

e 
a 

w
id

sp
re

ad
 s

ou
rc

e 
of

co
n

si
d

er
ab

le
 h

az
ar

d 
an

d
be

co
m

e
im

p
or

ta
n

t 
fo

r
in

te
ns

ity
 a

ss
es

sm
en

t

O
bs

er
ve

d 
co

m
m

on
ly.

G
ro

un
d 

ru
pt

ur
es 

(su
rfa

ce 
fau

lti
ng

) d
eve

lop
, u

p
to 

a 
few

 k
m 

lon
g, 

wi
th

 o
ffs

ets
 g

en
era

lly
 in

 th
e

or
de

r o
f

sev
era

l c
m.

 T
ect

on
ic 

su
bs

ide
nc

e o
r u

pli
ft

of
th

e g
ro

un
d 

su
rfa

ce 
wi

th
 m

ax
im

um
 va

lue
s i

n
th

e o
rd

er 
of

a 
few

 d
eci

me
ter

s m
ay

 oc
cu

r.

Sp
rin

gs 
ca

n 
ch

an
ge,

 ge
ne

ra
lly

 te
mp

or
ar

ily
, t

he
ir 

flo
w-

ra
te

an
d/

or
 lo

ca
tio

n 
to 

a 
con

sid
era

ble
 ex

ten
t. 

So
me

 m
od

est
sp

rin
gs 

ma
y 

eve
n 

ru
n 

dr
y. 

Te
mp

or
ar

y 
va

ria
tio

ns
 o

f
wa

ter
 le

vel
 ar

e c
om

mo
nly

 ob
ser

ved
 in

 w
ell

s. 
V

ar
iat

ion
s o

f
ch

em
ica

l-p
hy

sic
al 

pr
op

ert
ies

 o
f

wa
ter

, 
mo

st 
com

mo
nly

tem
pe

ra
tu

re,
 ar

e o
bs

erv
ed

 in
 sp

rin
gs 

an
d/

or
 w

ell
s. 

W
at

er
tu

rb
idi

ty 
is 

com
mo

n 
in

 cl
ose

d 
ba

sin
s, 

riv
ers

, w
ell

s 
an

d
sp

rin
gs.

 G
as

 em
iss

ion
s, 

oft
en

 su
lph

ur
eou

s, 
ar

e o
bs

erv
ed

,
an

d 
bu

sh
es 

an
d 

gra
ss 

ne
ar

 em
iss

ion
 z

on
es 

ma
y b

ur
n.

M
ete

rs 
hig

h 
wa

ves
 d

eve
lop

 in
 s

til
l a

nd
 r

un
ni

ng
 w

at
ers

. I
n 

flo
od

pla
in

s w
at

er 
str

ea
ms

 m
ay

 ev
en

 ch
an

ge 
th

eir
 co

ur
se,

 a
lso

 b
eca

us
e o

f
lan

d 
su

bs
ide

nc
e. 

Sm
all

 b
as

in
s 

ma
y 

ap
pe

ar
 o

r 
be

 e
mp

tie
d.

D
ep

en
din

g o
n 

sh
ap

e o
f

sea
 b

ott
om

 a
nd

 co
as

tli
ne

, d
an

ger
ou

s t
su

na
-

mi
s m

ay
 re

ac
h 

th
e s

ho
res

 w
ith

 ru
nu

ps
 of

up
 to

 se
ver

al 
me

ter
s f

loo
-

din
g 

wi
de

 a
rea

s. 
W

ide
sp

rea
d 

ero
sio

n 
an

d 
du

mp
in

g 
of

wa
ste

 i
s

ob
ser

ved
 a

lon
g t

he
 b

ea
ch

es,
 w

he
re 

bu
sh

es 
an

d 
tre

es 
ca

n 
be

 er
ad

ica
-

ted
 a

nd
 d

rif
ted

 a
wa

y.

X

V
E

R
Y

 D
E

ST
R

U
C

T
IV

E

E
ff

ec
ts

 i
n

 t
h

e 
en

vi
ro

n
-

m
en

t 
b

ec
om

e 
a 

le
ad

in
g

so
u

rc
e 

of
h

az
ar

d
s 

an
d

ar
e 

cr
it

ic
al

 f
or

 i
n

te
n

si
ty

as
se

ss
m

en
t

Be
co

m
e 

lea
di

ng
.

Su
rfa

ce 
fau

lti
ng

 ca
n 

ex
ten

d 
for

 fe
w 

ten
s o

f
km

,
wi

th
 of

fse
ts 

fro
m 

ten
s o

f
cm

 u
p 

to 
a 

few
 m

ete
rs.

G
ra

vit
y g

ra
be

ns
 a

nd
 el

on
ga

ted
 d

ep
res

sio
ns

 d
eve

-
lop

; f
or

 ve
ry

 sh
all

ow
 fo

cu
s e

ar
th

qu
ak

es 
in

 vo
lca

-
ni

c a
rea

s r
up

tu
re 

len
gth

s m
igh

t b
e m

uc
h 

low
er.

Te
cto

ni
c s

ub
sid

en
ce 

or
 u

pli
ft 

of
th

e g
ro

un
d 

su
r-

fac
e w

ith
 m

ax
im

um
 v

alu
es 

in
 th

e o
rd

er 
of

few
me

ter
s m

ay
 oc

cu
r.

M
an

y 
sp

rin
gs

 s
ig

ni
fic

an
tly

 c
ha

ng
e 

th
eir

 f
lo

w
-ra

te
an

d/
or

 e
lev

at
io

n 
of

ou
tc

ro
p.

So
m

e 
sp

rin
gs

 m
ay

 ru
n

te
m

po
ra

ril
y 

or
 e

ve
n 

pe
rm

an
en

tly
 d

ry
.

Te
m

po
ra

ry
va

ria
tio

ns
 o

f
w

at
er

 le
ve

l a
re

 c
om

m
on

ly 
ob

se
rv

ed
 in

w
ell

s.
E

ve
n 

st
ro

ng
 v

ar
iat

io
ns

 o
f

ch
em

ica
l-p

hy
sic

al
pr

op
er

tie
s 

of
w

at
er

,m
os

t 
co

m
m

on
ly 

te
m

pe
ra

tu
re

,
ar

e 
ob

se
rv

ed
 in

 s
pr

in
gs

 a
nd

/o
r 

w
ell

s.
O

fte
n 

w
at

er
be

co
m

es
 v

er
y 

m
ud

dy
 i

n 
ev

en
 l

ar
ge

 b
as

in
s,

riv
er

s,
w

ell
s a

nd
 sp

rin
gs

.G
as

 e
m

iss
io

ns
,o

fte
n 

su
lp

hu
re

ou
s,

ar
e 

ob
se

rv
ed

,a
nd

 b
us

he
s

an
d 

gr
as

s 
ne

ar
 e

m
iss

io
n

zo
ne

s m
ay

 b
ur

n.

M
ete

rs 
hig

h 
wa

ves
 d

eve
lop

 in
 ev

en
 b

ig 
lak

es 
an

d 
riv

ers
, w

hic
h 

ov
er-

flo
w 

fro
m 

th
eir

 b
ed

s. 
In

 fl
oo

d 
pla

in
s r

ive
rs 

ma
y c

ha
ng

e t
he

ir 
cou

rse
,

tem
po

ra
ry

 o
r 

eve
n 

pe
rm

an
en

tly
, a

lso
 b

eca
us

e 
of

wi
de

sp
rea

d 
lan

d
su

bs
ide

nc
e. 

Ba
sin

s m
ay

 a
pp

ea
r o

r b
e e

mp
tie

d. 
D

ep
en

din
g o

n 
sh

ap
e

of
sea

 b
ott

om
 a

nd
 co

as
tli

ne
, t

su
na

mi
s m

ay
 r

ea
ch

 th
e s

ho
res

 w
ith

ru
nu

ps
 ex

cee
din

g 5
 m

 fl
oo

din
g f

lat
 a

rea
s f

or
 th

ou
sa

nd
s o

f
me

ter
s

in
la

nd
. 

Sm
al

l 
bo

ul
de

rs 
ca

n 
be

 d
ra

gg
ed

 f
or

 m
an

y 
me

ter
s.

W
ide

sp
rea

d d
eep

 er
osi

on
 is

 ob
ser

ved
 al

on
g t

he
 sh

or
es,

 w
ith

 n
ote

wo
r-

thy
 ch

an
ges

 of
th

e c
oa

stl
in

e p
ro

fil
e. 

Tr
ees

 n
ea

rsh
or

e a
re 

era
dic

at
ed

an
d 

dr
ift

ed
 a

wa
y.

X
I

D
E

V
A

ST
A

T
IN

G

E
ff

ec
ts

 i
n

 t
h

e 
en

vi
ro

n
m

en
t 

b
ec

om
e

d
ec

is
iv

e 
fo

r 
in

te
n

si
ty

as
se

ss
m

en
t,

d
u

e 
to

 
sa

tu
ra

ti
on

 o
f

st
ru

ct
u

ra
l d

am
ag

e 

A
re

 d
om

in
an

t.
Su

rfa
ce 

fau
lti

ng
 ex

ten
ds

 fr
om

 se
ver

al 
ten

s o
f

km
up

 to
 m

or
e t

ha
n 

on
e h

un
dr

ed
 k

m,
 a

cco
mp

an
ied

by
 sl

ips
 re

ac
hin

g s
eve

ra
l m

ete
rs.

 G
ra

vit
y g

ra
be

n,
elo

ng
at

ed
 d

ep
res

sio
ns

 a
nd

 p
res

su
re 

rid
ges

 d
eve

-
lop

. 
D

ra
in

ag
e 

lin
es 

ca
n 

be
 s

eri
ou

sly
 o

ffs
et.

Te
cto

ni
c s

ub
sid

en
ce 

or
 u

pli
ft 

of
th

e g
ro

un
d 

su
r-

fac
e 

wi
th

 m
ax

im
um

 v
alu

es 
in

 t
he

 o
rd

er 
of

nu
me

ro
us

 m
ete

rs 
ma

y o
ccu

r.

M
an

y 
sp

rin
gs

 s
ig

ni
fic

an
tly

 c
ha

ng
e 

th
eir

 f
lo

w
-ra

te
an

d/
or

 e
lev

at
io

n 
of

ou
tc

ro
p.

M
an

y 
sp

rin
gs

 m
ay

ru
n 

te
m

po
ra

ril
y 

or
 

ev
en

 
pe

rm
an

en
tly

 
dr

y.
Te

m
po

ra
ry

 o
r p

er
m

an
en

t v
ar

iat
io

ns
 o

f
wa

te
r l

ev
el

ar
e g

en
er

all
y o

bs
er

ve
d 

in
 w

ell
s.

E
ve

n 
str

on
g 

va
ria

-
tio

ns
 o

f
ch

em
ica

l-p
hy

sic
al 

pr
op

er
tie

s 
of

wa
te

r,
m

os
t 

co
m

m
on

ly 
te

m
pe

ra
tu

re
,

ar
e 

ob
se

rv
ed

 i
n

sp
rin

gs
 a

nd
/o

r 
we

lls
.O

fte
n 

wa
te

r 
be

co
m

es
 v

er
y

m
ud

dy
 i

n 
ev

en
 l

ar
ge

 b
as

in
s,

riv
er

s,
we

lls
 a

nd
sp

rin
gs

.
G

as
 e

m
iss

io
ns

,
of

te
n 

su
lp

hu
re

ou
s,

ar
e

ob
se

rv
ed

,
an

d 
bu

sh
es

 a
nd

 g
ra

ss
 n

ea
r 

em
iss

io
n

zo
ne

s m
ay

 b
ur

n.

La
rge

 w
av

es 
de

vel
op

 in
 bi

g l
ak

es 
an

d r
ive

rs,
 w

hic
h o

ver
flo

w 
fro

m 
the

ir
be

ds
. I

n 
flo

od
 pl

ain
s r

ive
rs 

ca
n 

ch
an

ge 
the

ir 
cou

rse
, t

em
po

ra
ry

 or
 ev

en
pe

rm
an

en
tly

, a
lso

 be
ca

us
e o

f
wi

de
sp

rea
d l

an
d s

ub
sid

en
ce 

an
d l

an
ds

li-
din

g. 
Ba

sin
s m

ay
 a

pp
ea

r o
r b

e e
mp

tie
d. 

D
ep

en
din

g o
n 

sh
ap

e o
f

sea
bo

tto
m 

an
d c

oa
stl

ine
, t

su
na

mi
s m

ay
 re

ac
h t

he
 sh

or
es 

wi
th 

ru
nu

ps
 re

a-
ch

ing
 1

5 
me

ter
s a

nd
 m

or
e d

eva
sta

tin
g f

lat
 ar

ea
s f

or 
ki

lom
ete

rs 
inl

an
d.

E
ven

 m
ete

r-s
ize

d 
bo

uld
ers

 c
an

 b
e 

dr
ag

ged
 f

or 
lon

g 
dis

tan
ces

.
W

ide
sp

rea
d 

de
ep

 er
osi

on
 is

 ob
ser

ved
 a

lon
g t

he
 sh

or
es,

 w
ith

 n
ote

wo
r-

thy
 ch

an
ges

 of
the

 co
as

tal
 m

or
ph

olo
gy.

 T
ree

s n
ea

rsh
or

e a
re 

era
dic

ate
d

an
d 

dr
ift

ed
 a

wa
y. 

alo
ng

 th
e s

ho
res

, w
ith

 n
ote

wo
rth

y 
ch

an
ges

 o
f

the
coa

stl
ine

 p
ro

file
. T

ree
s n

ea
rsh

or
e a

re 
era

dic
at

ed
 a

nd
 d

rif
ted

 a
wa

y.

X
II

C
O

M
P

L
E

T
E

L
Y

 

D
E

V
A

ST
A

T
IN

G

E
ff

ec
ts

 i
n

 t
h

e 
en

vi
ro

n
m

en
t 

ar
e 

th
e

on
ly

 t
oo

l f
or

 i
n

te
n

si
ty

as
se

ss
m

en
t

A
re

 d
om

in
an

t.
Su

rfa
ce 

fau
lti

ng
 is

 a
t l

ea
st 

few
 h

un
dr

ed
s o

f
km

lon
g, 

ac
com

pa
ni

ed
 by

 of
fse

ts 
rea

ch
in

g s
eve

ra
l t

en
s

of
me

ter
s. 

G
ra

vit
y g

ra
be

n, 
elo

ng
at

ed
 de

pr
ess

ion
s

an
d 

pr
ess

ur
e r

idg
es 

de
vel

op
. D

ra
in

ag
e l

in
es 

ca
n

be
 se

rio
us

ly 
off

set
. L

an
ds

ca
pe

 a
nd

 ge
om

or
ph

olo
-

gic
al 

ch
an

ges
 i

nd
uc

ed
 b

y 
pr

im
ar

y 
eff

ect
s 

ca
n

at
ta

in
 e

xt
ra

or
din

ar
y 

ex
ten

t 
an

d 
siz

e 
(ty

pic
al

ex
am

ple
s a

re 
th

e u
pli

ft 
or

 su
bs

ide
nc

e o
f

coa
stl

i-
ne

s 
by

 s
eve

ra
l m

ete
rs,

 a
pp

ea
ra

nc
e 

or
 d

isa
pp

ea
-

ra
nc

e 
fro

m 
sig

ht
 o

f
sig

ni
fic

an
t 

lan
ds

ca
pe

 e
le-

me
nt

s, 
riv

ers
 c

ha
ng

in
g 

cou
rse

, 
or

igi
na

tio
n 

of
wa

ter
fal

ls,
 fo

rm
at

ion
 or

 di
sa

pp
ea

ra
nc

e o
f

lak
es)

.

M
an

y 
sp

rin
gs

 s
ig

ni
fic

an
tly

 c
ha

ng
e 

th
eir

 f
lo

w
-

ra
te

 a
nd

/o
r e

lev
at

io
n 

of
ou

tc
ro

p.
Te

m
po

ra
ry

or
 p

er
m

an
en

t 
va

ria
tio

ns
 o

f
w

at
er

 l
ev

el 
ar

e
ge

ne
ra

lly
 o

bs
er

ve
d 

in
 w

ell
s.

M
an

y 
sp

rin
gs

 a
nd

w
ell

s m
ay

 ru
n 

te
m

po
ra

ril
y 

or
 e

ve
n 

pe
rm

an
en

-
tly

 d
ry

.S
tro

ng
 v

ar
iat

io
ns

 o
f

ch
em

ica
l-p

hy
sic

al
pr

op
er

tie
s 

of
w

at
er

,m
os

t c
om

m
on

ly 
te

m
pe

-
ra

tu
re

,a
re

 o
bs

er
ve

d 
in

 s
pr

in
gs

 a
nd

/o
r 

w
ell

s.
W

at
er

 b
ec

om
es

 v
er

y 
m

ud
dy

 i
n 

ev
en

 l
ar

ge
ba

sin
s,

riv
er

s,
w

ell
s 

an
d 

sp
rin

gs
.

G
as

 e
m

is-
sio

ns
,

of
te

n 
su

lp
hu

re
ou

s,
ar

e 
ob

se
rv

ed
,

an
d

bu
sh

es
 a

nd
 g

ra
ss

 n
ea

r 
em

iss
io

n 
zo

ne
s 

m
ay

bu
rn

.

G
ian

t w
av

es 
de

vel
op

 in
 la

ke
s a

nd
 ri

ver
s, 

wh
ich

 o
ver

flo
w 

fro
m

th
eir

 b
ed

s. 
In

 fl
oo

d 
pla

in
s r

ive
rs 

ch
an

ge 
th

eir
 co

ur
se 

an
d 

eve
n

th
eir

 fl
ow

 di
rec

tio
n, 

tem
po

ra
ry

 or
 ev

en
 pe

rm
an

en
tly

, a
lso

 be
ca

u-
se 

of
wi

de
sp

rea
d l

an
d s

ub
sid

en
ce 

an
d l

an
ds

lid
in

g. 
La

rg
e b

as
in

s
ma

y a
pp

ea
r o

r b
e e

mp
tie

d. 
D

ep
en

din
g o

n 
sh

ap
e o

f
sea

 b
ott

om
an

d 
coa

stl
in

e, 
tsu

na
mi

s m
ay

 r
ea

ch
 th

e s
ho

res
 w

ith
 r

un
up

s o
f

sev
era

l t
en

s o
f

me
ter

s d
eva

sta
tin

g f
lat

 a
rea

s f
or

 m
an

y k
ilo

me
-

ter
s 

in
lan

d. 
Bi

g 
bo

uld
ers

 c
an

 b
e 

dr
ag

ged
 fo

r 
lon

g 
dis

ta
nc

es.
W

ide
sp

rea
d d

eep
 er

osi
on

 is
 ob

ser
ved

 al
on

g t
he

 sh
or

es,
 w

ith
 ou

t-
sta

nd
in

g 
ch

an
ges

 o
f

th
e 

coa
sta

l m
or

ph
olo

gy
. M

an
y 

tre
es 

ar
e

era
dic

at
ed

 an
d d

rif
ted

 aw
ay

. A
ll 

bo
at

s a
re 

tor
e f

ro
m 

th
eir

 m
oo

-
rin

gs 
an

d s
we

pt
 aw

ay
 or

 ca
rri

ed
 on

sh
or

e e
ven

 fo
r l

on
g d

ist
an

ces
.

A
ll 

pe
op

le 
ou

td
oo

r a
re 

sw
ep

t a
wa

y.

H
ai

r-
th

in
 c

ra
ck

s 
(m

ill
im

et
er

-
w

id
e)

 m
ig

ht
 b

e 
oc

ca
sio

na
lly

se
en

 
w

he
re

 
lit

ho
lo

gy
 

(e
.g

.,
lo

os
e 

all
uv

ial
 d

ep
os

its
,

sa
tu

ra
-

te
d 

so
ils

) 
an

d/
or

 m
or

ph
ol

og
y

(s
lo

pe
s 

or
 r

id
ge

 c
re

st
s)

 a
re

m
os

t 
pr

on
e 

to
 t

hi
s 

ph
en

om
e-

no
n.

E
xc

ep
tio

na
lly

,r
oc

ks
 m

ay
 fa

ll 
an

d 
sm

all
 la

nd
sli

de
 m
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ra
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ra
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