2006 Congress of the International Association of
Engineering Geology and the Environment

The 10th In-

ternational

Congress of the

International As-

sociation of Engi-

neering Geology

and the Environ-

ment (IAEG) will

meet  September

6-10, 2006, in

Nottingham, Eng-

land. The confer-

ence theme, “Engineering Geology for Tomorrow’s Cities,” will be
the subject of four days of debate, lectures, presentations, discus-
sions, and poster sessions. Abstracts are to be submitted by the end
of November 2004. The convention will include technical sessions
on the geology of cities, climate change, planning and geohazards,
geodata for the urban environment, and education and public aware-
ness of urban geoscience. It is an ideal venue to report the results
of studies carried out as a part of MAP:GAC to an global audience
of engineering and environmental geoscientists. This congress takes
place every 4 years — the 1998 meeting of the group was held with
much success in Vancouver — thus, the 2006 conference comes
highly recommended by those who have attended in the past. For
more information go to http://www.iaeg2006.com/.

XII Peruvian Geology Congress
October 26-29, 2004
The slogan
“Geol-

ogy: natural sci-
ence generating
knowledge, add-
ed value and evo-
lution” will be the
theme of the XII
Peruvian Geology
Congress sched-
uled for October
26-29, 2004 in
Lima, Peru. The
congress immediately follows MAP:GAC meetings and will include
technical sessions, internationally-renowned keynote speakers, post-
er sessions, symposia, field trips, short courses, and exhibitions on
such subjects as regional, structural, and tectonic geology; paleontol-
ogy, stratigraphy, and basin analyses; geology applied to engineering
and remote sensing; environmental geology; external geodynamics
and risk assessment; geophysics; volcanology; and education, man-
agement, and heritage. MAP:GAC will host a booth at the congress
and many project participants will attend due to the proximity to
the project meetings. For more information, please see the congress
website at http://www.congresosgp.com.

Compiled by Ms. Malaika Ulmi

GEMMA Meeting in Peru to host field
trips to famous landslide sites

AP:GAC’s group for landslides and standards,

GEMMA, will hold its third meeting in the city
of Huaraz, Peru, October 14 to 19, 2004. This will be
a follow-up to the meetings in Caracas and Bogota
held in January and July 2004, respectively. We
expect participation of all the South American MAP:
GAC countries and Canada (Dr. Reginald Hermanns,
Dr. Oldrich Hungr, Ms. Monica Jaramillo). Meeting
details are as follows:

Dates

October 13: GEMMA representatives meet in Lima
and travel to Huaraz.

October 14 to 18: Three days of fieldwork and two
days of GEMMA meetings.

October 19: GEMMA representatives return to Lima.

Day 1.

Landslide classification. Discussion and presentations
by GEMMA.

Quaternary dating. Talk by Dr. Hermanns.

Fieldwork (classification and dating sample
collection).

Day 2.

Catastrophic avalanches originated in Nevado
Huascaran. Brief presentation by INGEMMET.
Field trip to the city of Yungay, where a 1970
earthquake-triggered avalanche caused an estimated
18,000 casualties.

Day 3.

The 1945 debris flow at pre-Inca archaeological
site at Chavin de Huantar, Peru (designated a
World Heritage Site by UNESCO in 1995). Brief
presentation by INGEMMET.

Field trip to Chavin de Huantar.

Days 4 and 5.

GEMMA meeting to generate

final version of MAP:GAC

documents on inventories,

cartographic symbology, glossary,

and classification. Discussion on
methodologies applied to landslide

hazard assessment in the pilot

areas, and review of 2005 pilot

areas.

Review of proposal for MAP:

GAC multinational product to be

presented at Geoscience Working 11
Group October 20-22. 1ol

Manager’s Desk
September 2004

Despite August’s reputation as a holiday month,
several notable events have taken place.
One of these was the 13th World Conference on
Earthquake Engineering here in Vancouver. A
number of South Americans attended, including
MAP:GAC participants Dr. Anibal Ojeda and Dr.
Cristina Dimate from INGEOMINAS, Colombia,
and Ing. Jorge Canuta from SERNAGEOMIN,
Chile. Ing. Jorge Canuta’s visit also included time
at the NRCan facility in Sidney on Vancouver
Island where there is a team of researchers and
technicians who run Canada’s national seismic
network along with colleagues residing in our
offices in Ottawa. This event was then followed by
the visit of three geophysicists from INGEMMET,
Peru, and the IGP (Instituto Geofisico del Peru),
to Vancouver Island to work with shallow surface
geophysical expert, Dr. Mel Best. Another
significant event of August was a major landslide
in Bolivia, very near to the Bolivian’s pilot project
area of Llojeta on the outskirts of La Paz. See the
article by Dr. Reginald Hermanns for more details
[this issue, p.3].

We are also fast approaching the mid-year MAP:
GAC Geoscience Working Group and Executive
Council meetings. These meetings had been
scheduled separately so that contributions to
both the Peruvian Geological Congress and the
Latin American Congress could be facilitated.
However, the Ecuadorians, in consultation with
members of the Iberoamerican Association
of Geological and Mining Surveys (ASGMI,
Asociacion de Servicios de Geologia y Mineria
Iberoamericanos) have decided to postpone the
Congress until May, 2005. This provides us with
the opportunity to logistically streamline our two
meetings by holding them both in Lima, around
the Peruvian Geological Congress [see article p.
4]. A notice was circulated August 16 to all the
directors for comments. As a result, a conflict was
found with the 100th Anniversary celebrations of
SEGEMAR, Argentina. This conflict has resulted
in a slight reformatting of the meetings in order
to facilitate the participation of the Argentineans
in critical parts of the meetings. Dates for these
meetings have yet to be finalized.

We are looking forward to meeting with everyone

in Lima and seeing the progress each group has
made over the past 6 months.

Dr. Catherine Hickson

Case Study in the Montalban Basin, Merida
Merida State, Venezuela

he sub-basin of Mon-

talban Creek is 14.5
km wide and 11.4 km long,
and originates in the heights
of the Los Conejos Moor
(La Laguneta Hill) at an
elevation of over 3100 m.
From there the streams in
the basin run straight from
the source to the catchment
area downstream.

The basin has not flooded
recently; nevertheless, it is

X Photo 1: Urban settlements emplaced on ancient and recent torrential alluvial
an area prone to flooding  fans in the Montalban Basin.

and mass wasting due to

both natural and anthropo-

genic causes. These punctuated morphodynamic processes vary in size correlative with the
various factors that combine to create them.

For the purpose of predicting future behavior, an analysis is needed of historic events in the
area, the processes involved, and the area impacted. This knowledge will be particularly
important as the population of Ejido is developing and advancing on the alluvial fan.

Historic Causes of a Natural Event

The suburb of Ejido is located to the northeast of the city of Merida and is already a func-
tional part of its urban environment; it has undergone explosive growth (pop. 15,800) since
the 1970s. The locale takes advantage of the topographical benefits developed by the exten-
sive torrential coalescing alluvial fans, produced by the combined deposition of Portuguesa
and Montalban creeks (Photo 1).

The fan resembles a terraced cone with a length of 10.5 km and a slope that, at its steepest,
does not surpass 10° except in the central heights. The lower part of the fan is dominated by
alluvial deposits of level Q11 (middle Pleistocene) from the Chama River, which are regu-
larly dissected by the course of the river and end in a 15 m scarp. Towards the east, there are
more recent accumulations deposited by Montalban Creek. These deposits have produced
levees in the Chama River which have forced it to partially divert to the north slope of the
Sierra Nevada. There it runs through an area buttressed by channel walls that restrict lateral
movement and therefore the riverbed is deeper through this section.

La Playa de la Vega in Ejido is a small valley formed by the accumulation of sand and gravel
deposited by the Montalban River. This deposition occurred as a single event on October 27,
1947, which left 29 dead and 20 missing. Rock slides occurred in the upper part of the basin,
diverting the course of the Montalban River into the side of a natural dike that later rup-
tured. The obstruction of the channel allowed for the accumulation of a volume of 120,000
— 150,000 m3 of water and debris, changing the discharge rate of the original river to that of
a small lake. The subsequent rupture generated the release of a debris flow that was displaced
at great speed over the riverbed. This mass of sediment and water had a significant impact on
the opposite slope of the Chama River and generated a fan that dammed its course. The event
modified the drainage pattern of the Albarregas River, previously a meandering stream. Due
to the damming of the Chama River, a 1.5 km long lake was formed upstream and, without

Continued on next page.



MAP:GAC Geoscience Working Group and Executive Council Meetings
Lima, Peru, October 20-26, 2004

NGEMMET will host the mid-year Geoscience Working Group (GWG) and Executive Council (ECM) meetings in Lima at the end of Octo-

ber. The ECM venue has been changed from Quito, Ecuador, due to the postponement of the Latin American Geological Congress. The GWG
meeting will include a review of individual country work plans, sub-project reports, information from MAP:GAC activities during the first half of
the year, news of multinational relevance, and a look ahead to upcoming meetings. To add a topic to the agenda, please send your request to Ms.
Malaika Ulmi at mulmi@nrcan.ge.ca. A draft agenda will be circulated to project leaders in September. As discussed at previous meetings, the
exchange of draft documents and publications at the meeting is encouraged as part of a review process for any articles from the project.

Agenda items for the GWG meeting:

- Review of multinational activities

- Budget update (consequences of cuts)

- Review of multinational equipment use and transport

- Sub-project Reports

- Working Group Reports (GEMMA and GeoSemantica)

Case Study in the Montalban Basin, Merida - Continued from previous page.

breaking the dam, flowed turbulently over the barrier and tripled the volume
of that section of river.

Water below produced large channels that generated important debris slides
which contributed to damming the flow of the Chama River. This event,
which had particular impact on Ejido, seems to have had a correlation with a
series of tremors that generated the landslides and the formation of the dam
that resulted in the wave of discharged water.

Inventory of Geomorphological Processes

The most frequent mass wasting processes in the area are laminar erosion,
slides, landslides, and lateral undermining. Laminar erosion is concentrated
principally in the slopes of the surrounding hills where mass wasting of the
vegetation cover, together with the steep slopes intensifies these proceses.

Some of these processes are active while others are stabilized or tend to be
reactivated with or without the vegetation cover. Material transported toward
the lower slopes contributes to transitional geomorphological landforms. Fac-
tors that generate this movement include: high gradients, slope saturation by
subterranean water, and undermining by natural and anthropogenic causes.
However, the loosening of material by seismic motion (earthquakes) must
also be taken into consideration.

In those areas protected by vegetation, the streams are not very active, al-
though they have a powerful ability to transport, and, on the upper slopes,
have eroded these areas creating the formation of alluvium slides that have
filled the channels, changing the hydrodynamics.

On the other hand, slow mass movements (creep), are observed in areas with
anthropogenic influence in areas of steep slopes and clayey material.

Where there is lateral erosion of the river bank, the channel of the Montalban
River destabilizes the slopes alongside the fans and terraces, occasionally col-
lapsing human-built construction and infrastructure on their margins.

The modelling program FLO-2D will be applied to the valley bottom of the
basin, with the objective of simulating the flow direction of debris flows, such
as the one that occurred in 1947, and to determine the possible effects on the
population of Ejido and its surrounding areas. As such, the simulation pro-
gram will offer technicians the following advantages.

- Multinational Products

- Upcoming conferences, meetings and events

- Reports from conferences and meetings in the first half of year

- Publications from first half of the year (review process and articles)
- Verifiable Indicators

Photo 2: Rockslides high in
the Montalban Basin.

1 — Historical record of events

2 —1:25,000 maps to estimate volume of flow; 1:5,000 for the fan

3 — Hydrological studies: analysis of precipitation frequencies, hourly data,
and hydrological models

4 — Geomorphological analysis: inventory of processes of mass movement

5 — Hazard maps: maps of depth and maximum velocity of potential deposits

6 — Risk maps

Future Work

With the culmination of this sub-project and the results obtained, the program
will be applied to adjacent basins north of the city of Merida.

Geog. Juan Oscar Rosso V.

Further Reading

Ferrer, C., and Lafille, J., 2002. “Ejido 1947: Un interesante ejemplo de for-
macién y ruptura de laguna de obturacion de la cuenca media del rio Chama
(Mérida, Venezuela)”. III Jor. Ven. Sism. Hist. Serie Técnica, N° 1, p. 202-
203.

Rosso, J.0., 2004. “Informe de avance geomorfoldgico al Norte de la Ciu-
dad de Mérida, INGEOMIN—Proyecto Multinacional Andino, Inédito, 60 p.,
anexos y 01 mapas.

Landslide Processes: Large landslide in Alpacoma valley causes multiple valley impoundments, Bolivia

During fieldwork in Llojeta
valley, La Paz, a large
(~70,000,000 m?®), very recent
landslide deposit was discovered in
the Alpacoma valley (Fig. 1) near
to Llojeta valley. The landslide
took place during the night of July
18, 2004, and residents in Llojeta
valley heard strange, loud noises
coming from the neighbouring
valley between 23:00 and 02:00
hours. Although this site lies only
12 km from the center of La Paz
no information had been passed to
the more than 800,000 inhabitants of city by the time of our investigations.
This was probably due to the fact that losses from the slide were restricted
to the destruction of an access road to a planned new settlement area (the
only house slid on a block at the rim of the slide 25 m down into the valley
without any damage).

Fig. 1. Landsat detail highlighting the position of
Alpacoma valley with respect to La Paz, El Alto, Llojeta
and Mecacapaca.

The landslide scarp is 1.6 km wide and the landslide traversed the entire
valley (600 m) indicating it had a displacement velocity of ~ 3 m / minute;
therefore it is a rapid to very rapid landslide (after Cruden and Varns, 1996).
Within the landslide, deposit blocks (> 80 m long, 50 m wide, and 30 m
thick) are nearly perfectly preserved with only minor changes of bedding
planes in comparison with the source rock in the breakaway area. Other
blocks show backward rotational or toppling movements. The front part of
the slide is completely disintegrated to blocks with sizes of approximately
1 m and smaller. The sliding plane is nearly planar and has a scarp height
of about 120 m. These characteristics classify it as a translational slide at
the beginning of movement, which then transformed into a complex and
composite slide with different types of movements taking place at the same
time, as the event progressed.

Our field investigations revealed that the landslide created two large basins
capable of impounding water. The upper basin (160 m in length, 70 m in

width and 10 m in depth) is filling at a rate of 1 dm (0.1 m) per day at the
moment. The lower basin is dry due to the impoundment upriver and the
absence of precipitation in the dry season. It is estimated at 350 in length,
50 m in width, and 20 m in depth. The impoundment dam of the upper
basin is 5 m long and 50 m wide and has a dip of 2.5 — 7 % towards the
valley and appears relatively stable. The lower dam is 5 m in length and
about 1 m in width at the top. It has a valley downward dip of ~ 30% and
appears extremely unstable (Fig. 2).

Due to these impoundments and the
related hazard of an outburst flood
affecting settlements and infrastructure
down river in Mecacapaca (Fig. 1),
local governmental institutions were
informed and a field visit was made with
their technical experts. During this trip
it was recognized that the dams (first the
lower one) had to be removed and the
basins infilled so they would not hold
water before the beginning of the rainy
season (usually around October). This
action is necessary in order to prevent
filling of the basins with water with the
attendant high possibly of a disastrous
outburst flood event exceeding 50,000
m3 likely released in less than an hour. By comparison, the La Paz river
has a mean discharge of ~ 36,000 m*/hour in the high rainy season but
flows in a much wider basin than the tributary Alpacoma river.

ig. 2. Crest of the lower landslide dam
impounding a basin 350 m long.

Dr. Reginald Hermanns
Reference
Cruden, D.M., and Varnes, D. J., 1996, Landslide types and processes.
In Turner, A.K. and Schuster, R.L. (Editors), Landslide Investigation
and Mitigation: Transportation Research Board, US National Research
Council, Special Report 247, washington, DC, pp. 36-75.

2005 International Conference on Landslide Risk Management
18th Annual Vancouver Geotechnical Society Symposium

he Joint Technical Committee on Landslides and Engineered Slopes, JTC-1, in association with Vancouver Geotechnical Society, will orga-
nize the Joint 2005 International Conference on Landslide Risk Management / 18th Annual Vancouver Geotechnical Society Symposium in

Vancouver, British Columbia, Canada from May 31 to June 4, 2005. The purpose of the conference will be to provide an international forum for
the presentation and discussion of recent advances in landslide hazard and risk management. A series of “state-of-the-art” lectures will summarize
the present status of this field of knowledge. This will be followed by paper presentations and discussion periods. The fourth day of the conference
will be the 18th Annual Vancouver Geotechnical Society Symposium, which will emphasize local and Canadian expertise in the subject.

Important Dates:

Submission of abstracts: until September 30, 2004

Notification of acceptance of abstracts: progressively through October 15, 2004

Submission of papers (MS Word format): January 10, 2004

Notification of acceptance of papers: February 1, 2005

Submission of full papers (camera-ready in both MS Word and .pdf format): February 15, 2005

Website : Additional details are available at the Geotechnical Society’s website, http://www.cgs.ca/200SICLRM

MAP:GAC’s GEMMA (group for landslide studies and standards) is proposing to organize one of its meetings in Vancouver, parallel to this con-

ference. We encourage MAP:GAC countries to submit papers to this event. ) .
Ms. Monica Jaramillo



