IVM-Fund Trip Report
Delivery of Field Equipment and Volcano Monitoring Instruments
to the Santiaguito Volcano Observatory, Southwestern Guatemala
Date: April 29 - May 3, 2011
IVM-Fund Representative: Dr. Jeff Witter
Guatemalan Hosts: Gustavo Chigna and Manuel Mota
The IVM-Fund's first international project was a great success and involved delivering ~US$4000
worth of field equipment and volcano monitoring instruments to Guatemalan scientists at the
beginning of May 2011 for use at the Santiaguito Volcano Observatory (OVSAN) in southwestern Guatemala. During the IVM-Fund's Guatemalan fundraising program in 2010, we
communicated directly with Gustavo Chigna, the director of OVSAN, to find out exactly what
kind of equipment they needed at OVSAN and what sort of instruments they had the capacity
to utilize effectively. The goal was to provide them with high-priority equipment they could put
to use immediately. This meant there would be no additional costs for OVSAN and no extensive
training requirements. We aimed to make the process of equipment delivery, deployment, and
implementation as quick and seamless as possible. Gustavo provided the IVM-Fund with a list
of items (see equipment list with photos in the Appendix). While shopping for the equipment in
the U.S., we periodically checked back with Gustavo to
make sure we bought the make and model most
appropriate for their needs. For example, we had to
buy special two-way radios that worked over a specific
frequency range in order to abide by Guatemalan
regulatory standards.
Volcano monitoring work conducted at OVSAN is
overseen by the national institute of volcanology and
seismology, an organization known by the Spanish
acronym INSIVUMEH, which is headquartered in
Guatemala City. INSIVUMEH oversees volcano
Figure 1. Map of Guatemala showing
monitoring efforts at a network of volcano
the area visited on this trip.
observatories scattered across Guatemala and each
one is staffed by full-time 'observers'. In addition to providing continual visual surveillance, the
observers make measurements at the volcano with the monitoring instruments they have
available to them, provide daily reports to INSIVUMEH, and are the critical communications link
with the local populace.
Apart from chaperoning the equipment into the hands of our Guatemalan partners, this trip
also served as an opportunity for the IVM-Fund to learn first-hand about the nature of the
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volcanic hazards in Guatemala and discuss how the IVM-Fund could help local scientists
increase their volcano monitoring capabilities. Even though I spent only a few days in
Guatemala, it became abundantly clear that, with three active volcanoes to contend with
(Santiaguito, Fuego, and Pacaya), Guatemala's volcano monitoring challenges are great. I also
learned that it is most effective to provide direct support to the observers in the form of
equipment, instrumentation, and training. Since the observers are the front-line personnel,
watching the volcano 24/7, the greatest volcano monitoring benefit can be gained by providing
observers with more resources. That's what the IVM-Fund has tried to do for OVSAN with this
first successful delivery.
In the packed three full days I was there, I covered a lot of ground in southwestern Guatemala
(see Figures 1 & 5). I was able to visit both the Santiaguito and Fuego volcano observatories,
met the observers at both stations, watched (and heard) explosions at both volcanoes, saw
visual evidence of the destructive effects of recent eruptions, learned first-hand the potential
impacts of future activity, and spent a morning making measurements and documenting
explosive activity at Santiaguito volcano, guided by OVSAN personnel. Even more importantly,
this trip has strengthened the relationship between the IVM-Fund and our Guatemalan
colleagues to foster the creation of a long-term partnership between our two organizations.
This trip began on April 29, 2011 when I arrived well after dark into Guatemala City. I was
thankful to see two surprisingly unscathed cardboard boxes, which contained the new
computer and monitor for OVSAN, trundle towards me on the baggage claim conveyer belt.
After hefting them onto a cart, I sailed through customs without any delay thanks to an official
letter of introduction from INSIVUMEH. The letter itemized every piece of equipment the IVMFund donated to OVSAN and explained the purpose of our collaborative project. Right outside
the airport, I was met by Gustavo and fellow INSIVUMEH geologist, Manuel Mota. They whisked
me to a nearby hostal and we agreed to meet at 9 am the next morning to make the trip to
Santiaguito volcano.

Day One: May 1, 2011
Following breakfast and our 9 am start, Gustavo and Manuel took me by INSIVUMEH
headquarters (Figure 2). Housed in a historic building on well-manicured grounds amidst the
hubub of downtown Guatemala City, INSIVUMEH is not only tasked with volcanoes and
earthquakes but also weather forecasting and flood hazards ‒ which explains the large number
of letters in the acronym (INSIVUMEH = Instituto Nacional de Sismología, Volcanología,
Meteorología, y Hidrología). Different types of monitoring data from all of Guatemala's volcano
observatories are brought together at INSIVUMEH headquarters. For example, data from
seismic monitoring stations located on the flanks of Guatemala's three active volcanoes are
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sent by a radio telemetry system directly to INSIVUMEH for analysis and archival (Figures 3 &
4). Visual reports of volcanic activity (or lack thereof) are transmitted by radio three times per
day from observers in the field. Daily activity reports are then written at INSIVUMEH and posted
on their website (www.insivumeh.gob.gt).

Figure 2. INSIVUMEH headquarters in Guatemala City.

Figure 3. INSIVUMEH seismology lab where seismic
monitoring data from Guatemala's volcanoes are
retrieved, archived, and analysed .

Following our departure from INSIVUMEH
headquarters, we drove west from Guatemala City
through the highlands to Quetzaltenango,
Guatemala's second largest city. After a lunch stop
there, we headed south, fully traversing
Guatemala's volcanic mountain chain, past Cerro
Quemado volcano (last erupted in 1818), the Zunil
geothermal power plant, Santa Maria volcano (last
erupted 1902) and on down the Samalá River
valley into the humid and warm Pacific coastal
lowland (Figure 5). We soon turned off the main
highway and passed through a gate into Finca El
Faro, a large coffee plantation where OVSAN is
Figure 4. Seismic drum recorder for monitoring Fuego
volcano at INSIVUMEH.
located. We arrived at OVSAN in late afternoon
and there I met Alvaro Rojas and Julio Cornejo, the two OVSAN observers. Alvaro and Julio are
stationed at the observatory full time, alternating in one-week long shifts. OVSAN is a welloutfitted observatory post with a full kitchen, running water, electricity, capacity to sleep eight,
a large office/work area, and an unobstructed view of the volcano. It even has cell phone
coverage thanks to a nearby telecommunications tower.
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Figure 5. Perspective view of southwestern Guatemala showing the road route traveled during three
days in the country (modified from Google Earth). Santiaguito and Fuego volcanoes are identified as
well as the two observatories visited (OVSAN and OVFUEGO).

The observers, Alvaro and Julio, helped me carry all the equipment in and I began unpacking it
to ensure that it was all there and arrived intact. Gustavo signed a letter of agreement that I
provided which simply outlined the IVM-Fund's expectations for the use and care of the
equipment in support of the IVM-Fund's nonprofit goals. Soon after I'd finished unpacking, I
presented all the equipment to the OVSAN personnel.
Gustavo then said a few words thanking the IVM-Fund,

Figure 6. Welcome sign at OVSAN painted by one of
the observers.

Figure 7. Path through coffee
plantation to OVSAN.
4

and especially all of our donors, for the generosity that made possible the donation of all the
equipment. Manuel, Alvaro, Julio, and Gustavo wasted no time digging into the equipment,
reading owner's manuals, and setting up the computer. Following a dinner of homemade
chicken soup and tortillas, the guys were back in the office testing out a wireless USB modem
on the new computer (Alvaro had it brought from his home). The local internet service provider
‘Claro’ gives out free USB modems to all of their paying internet customers. The wireless
internet connection between OVSAN and the Claro wireless antenna on the
telecommunications tower down the valley was quite good. An internet connection at OVSAN
would be quite a boon to their capabilities for communication and data transfer. After
discovering that a wireless internet connection was possible at OVSAN, we discussed the
possibility of the IVM-Fund providing funds to pay for an OVSAN internet subscription.

Figure 8. From left to right: Manuel Mota, Alvaro
Rojas, Julio Cornejo, and Gustavo Chigna with all
the donated equipment behind.

Figure 9. The new computer was set up and
functioning in no time flat.

Day Two: May 2, 2011
I woke up around 6 am and, still half asleep, I stumbled outside to see a beautiful clear sky and
unobstructed view of both Santa Maria and Santiaguito volcanoes (Figure 10). The OVSAN personnel
were already awake using their new binoculars to make observations of the volcano. At this time of
year, just prior to the onset of the rainy season, days are usually clear from sunrise to ~10 am when the
clouds come in and visual observations of the volcano are no longer possible. The observers made sure
to take full advantage of these important morning hours. We had breakfast of sweet bread and coffee
and watched an explosion at ~6:15 am (Figure 11). Using the new clinometer, we measured the angle to
the top of the ash plume and then did a little trigonometry to determine that the plume reached a
maximum height of about 4400 m above sea level or about 1900 m above the Santiaguito crater.
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Figure 10. View at dawn from OVSAN to Santa Maria volcano (the taller one) and Santiaguito
volcano (the shorter one). The distance to Santiaguito is ~6 km.
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Figure 11. Series of photos showing progress of a single volcanic explosion at Santiaguito. This explosion
commenced at ~6:15 am on May 1, 2011. Maximum height of the explosion (fourth photo from the left) is
about 1.9 km above the lava dome.
By 7 am, we decided to head out and drive one of the
stone roads (Figure 12) to the upper reaches of the El
Faro coffee plantation to enable closer observations and
make measurements of Santiaguito with some of the
new equipment. As we hopped into our field vehicle, I
noticed that the leaves on coffee plants as well as the
windshield of the pickup truck had been dusted with a
thin, discontinuous layer of volcanic ash that presumably
fell the night before. By ~7:30 am, we arrived at the
‘Lookout’, a small roofed structure, with a perfect view
of the Santiaguito lava dome (Figure 13). We watched
another explosion and could hear the continuous
volcanic rumbling and clatter of rocks tumbling down
the flank of the dome. Gustavo told me that in recent
weeks, Santiaguito had been averaging one explosion
every hour to hour-and-a-half. At the Lookout, we were
only ~2 km from the active crater of Santiaguito. The
stone road continued beyond the Lookout, heading even
closer to Santiaguito, but Gustavo advised that we go no
Figure 12. Hand-built stone access road
closer because the next observation station is in an area
heading towards the upper reaches of the
at risk of pyroclastic flow inundation caused by new
El Faro coffee plantation.
activity on this side of the lava dome. At the Lookout,
the observers broke out all the equipment, tested them all and made observations with the infrared
thermometer, laser rangefinder, clinometer, digital camera, and both sets of binoculars (Figure 14).
Important quantitative measurements such as eruption column height and lava dome temperature can
now be made at Santiaguito thanks to the new equipment.
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Figure 13. Perspective view of Santiaguito volcano looking to the north. Stone access road from
OVSAN to the Lookout is shown in blue. Lavas erupted by Santiaguito are shown in various colours.
The summit of Santa Maria volcano lies in the upper right. The location of one of Santiaguito’s seismic
monitoring stations is identified by a yellow push-pin. This image was generated by overlaying a
geologic map of Santiaguito volcano (Escobar et al., 2010) onto Google Earth.
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Figure 14. Gustavo, Manuel, Alvaro, and Julio making
observations of Santiaguito from the Lookout and testing
out some of the new equipment supplied to them by the
IVM-Fund.
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Figure 16. Coffee leaves dusted with volcanic ash.

Figure 15. Santiaguito volcano seismic
monitoring station located on the SE side of
the volcano.
Gustavo and I drove ~1/2 km further up the
stone road to one of the seismic monitoring
stations (Figure 15), noticed more ash covered
coffee plants (Figure 16), and observed yet
another volcanic explosion (Figure 17) before
heading back towards OVSAN. On the way back
down from the Lookout, we stopped at a short
bridge crossing a deep canyon. Gustavo told
me that prior to 1997, a bridge wasn't even
needed here since the stream that crossed the
road sat in a shallow dip that you could easily
drive across. Over the years, lahars (volcanic
Figure 17. Another explosion at Santiaguito at ~9 am
mudflows) descending down the streambed
on May 1, 2011.
from Santiaguito have cut a deep, verticalwalled canyon. Alvaro and Julio both measured the depth of the canyon using the new laser rangefinder
and got 26.8 m (Figure 18). Last year, the canyon was ~33 m deep which shows it has refilled a bit with
lahar-borne sediment. The OVSAN personnel plan on making repeat measurements of the depths of
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Figure 18. OVSAN personnel measuring the depth of a lahar channel only a few kilometers from Santiaguito.
lahar canyons, using the new laser rangefinder, at various locations around Santiaguito. In this way, they
can track the deposition /removal of sediment and thereby gauge the volume of sediment available to
generate lahars that could potentially inundate populated areas downstream. The time of my visit
coincided with the beginning of the rainy season. With the recently increased explosive activity at
Santiaguito and production of more loose volcanic material, Gustavo fears that the coming rainy season
will spawn more lahars which could fill river valleys, cause flooding, destroy bridges, and cause other
damage. Thanks to the help of the IVM-Fund, OVSAN personnel now have a new tool to help them make
more quantitative measurements and track lahar hazards.
The potential impact of lahars from Santiaguito was made
very clear to me that afternoon when my Guatemalan
hosts took me to El Palmar, a town destroyed by lahars and
subsequently abandoned (Figure 19). Prior to 1982, El
Palmar was a thriving agricultural community of ~7000
inhabitants, complete with a central market, town square,
and cathedral. The town sat astride two small rivers that
descended from Santiaguito named Rio Nima I and Rio
Nima II. In 1982, the western half of El Palmar was
destroyed when a lahar filled the channel of Rio Nima II in
one hour. The lahar then overtopped the banks of the river
channel and buried an entire neighbourhood of homes
beneath a couple metres of mud (Figure 20). The half of
the town near Rio Nima II was abandoned but people still
lived along Rio Nima I until 1998 when the rest of El Palmar
was destroyed by lahars ‒ but in a dramatically different
manner. Prior to 1998, the Rio Nima I was a small river
flowing in a ~1 m deep channel. Then erosive lahars
descended the Rio Nima I and carved a new channel, 15 m
deep and 50 m across, right through the center of town
Figure 19. Perspective map showing the
(Figures 21 & 22). Subsequent to this event, El Palmar was
location of the town of El Palmar with
completely abandoned. Today, the remains of both the
respect to Santiaguito and the lahar
town cathedral and market sit on a cliff edge, on the verge
pathways (orange lines) that descend
of collapsing into the river valley below (Figure 23).
from the volcano.
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Figure 20. Half the town of El Palmar lies buried
under a couple metres of lahar sediments (now
overgrown with a grassy field) shown in this
photo. Burial took place in 1982.

Figure 21. This photo shows the original river
channel of the Rio Nima I prior to the lahar
catastrophe of 1998. The river channel is only ~1 m
deep. Compare with the new river channel carved
by lahars in 1998 (below).

Figure 22. New channel of the Rio Nima I cut
through the town centre of El Palmar during the
lahar catastrophe of 1998. This river channel did
not exist prior to 1998 and is ~15 m deep. The
center of this picture used to be the center of
town.
Figure 23. Former central market of El Palmar now
perched on the edge of a cliff above the new
channel of the Rio Nima I.
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The Guatemalan government has declared the El Palmar area off-limits to human habitation, yet despite
this designation, several families from other parts of Guatemala (who apparently don't appreciate the
lahar hazards of Santiaguito) have moved into the area and re-occupied the site of the abandoned town.
If a destroyed town wasn't enough to illustrate the
destructive potential of Santiaguito, my Guatemalan
hosts took me by another example of a potential, laharcaused economic calamity. We drove downstream to a
large bridge that crosses the Rio Samalá. The bridge is
located downstream from the junction of the three
primary lahar channels that drain Santiaguito volcano
(Figure 24). The bridge is also where the CA-2 Highway
crosses the Rio Samalá. Apart from the Pan-American
Highway that transits through the Guatemalan Highlands,
the CA-2 is the main road and economic artery between
Mexico and Central America. When constructed in 1951,
the Rio Samala river valley was 17 m deep under the
bridge. On the day I visited, there were only ~4 m
between the bottom of the bridge and the river bed.
Throughout the year, the river bottom rises and falls as
lahars deposit huge volumes of sediment during the rainy
season and subsequently takes it away during natural
streamflow the rest of the year. In recent years, there
Figure 24. Perspective map showing the
location of the Highway CA-2 bridge with
respect to Santiaguito and the lahar
pathways (orange lines) that descend from
the volcano.

Figure 25. Highway CA-2 bridge where it crosses
the Rio Samalá, downstream from the junction of
the three primary lahar pathways from
Santiaguito volcano. This bridge provides a vital
economic link for the region.

have been times where there was only ~1 m of
daylight under the bridge and occasional lahars
have overtopped the bridge, smashing huge
boulders into the bridge's iron girders. So far, the
bridge has survived; however, the trend appears to
be towards increasing sedimentation that the
backhoes cannot keep up with. Gustavo fears that
this year's rainy season could generate enough
lahars to destroy the bridge, which would seriously
disrupt commerce between Mexico and the rest of
Central America.
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The afternoon rains started in earnest as we drove east from the bridge on the CA-2 Highway and
passed through the Pacific Lowland city of Mazatenango. When we reached the city of Santa Lucia
Cotzumalguapa, we headed north through sugar cane fields on our way towards Fuego, the second
volcano I visited on this trip. Fuego has had at least 60 eruptions since the arrival of the Spanish ~500
years ago which makes it among the most active volcanoes in the world. My hosts decided to drive me
up the primary volcano evacuation route, a path chosen by the authorities for use in the event of an
eruption by the sector's ~ 8000 inhabitants. The route seemed pretty good as we went along mile after
mile of a gently inclined dirt road flanked by agricultural lands. Then we arrived at the Rio Pantaleón,
one of the principal lahar channels that descend from the ash covered flanks of Fuego volcano. There is
no bridge for vehicles to cross the river ‒ only a wide spot to ford the river ‒ and fording the river is
feasible only during times of low water and no lahars. For pedestrians to get across the river, there is an
Indiana Jones-style suspension bridge stretching across the river valley, hovering ~20 m above the
streambed (Figure 26). It goes without saying that it would be an 'exciting' crossing when there is a
roaring lahar raging under the bridge beneath your feet. In the event of a real evacuation, I don't know
too many families with children (already frightened by an erupting volcano) who would feel entirely
comfortable with this type of bridge crossing. Fortunately, one side of the bridge is connected to a
hillside high above the river. The other end of the bridge, however, is connected to a pedestal, reached

Figure 26. Suspension footbridge over the Rio Pantaleón, one of the principal lahar pathways from
Fuego volcano. This bridge is the primary evacuation route for ~8000 people in the event of an
eruption.
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by a long flight of stairs, that is positioned on the margin of the river bed, an area that has been
inundated by lahars in the not too distant past.
We carried on up the evacuation route and the road became worse and worse, passable by only high
clearance 4WD vehicles. It became clear that Fuego volcano evacuees who take this route would likely
have little choice but to walk since the primary form of transport (buses) would never make it on this
road. We kept driving up the 4WD track until we passed through the towns of Morelia and Panimache,
reaching the Fuego Volcano Observatory (OVFUEGO). I met the two observers there, Amilcar and Edgar,
was welcomed with a real Guatemalan barbecue, and fell asleep to the sound of small eruptions from
Fuego volcano.

Day Three: May 3, 2011
I woke up at 6:45 am to a partly cloudy sky,
more rumbling volcanic noises, and a view out
the observatory window straight up the flank of
Fuego volcano. The summit crater, which was
producing the small explosions and oozing lava,
lay only 8 km away. OVFUEGO sits on the
southwest flank of the volcano at the end of a
road on the uppermost edge of the town of
Panimaché (Figures 27 & 28). Apart from the
two observers at OVFUEGO, INSIVUMEH has
one more Fuego volcano observer located in the
tiny village of Sangre de Cristo located on the
west side of the volcano. With these two
observatory posts, INSIVUMEH has the capacity
for observational lahar monitoring of the river
valleys in this sector of the volcano.
Similar to OVSAN, the observers at OVFUEGO
call INSIVUMEH headquarters by radio three
times per day to report in and provide
information on Fuego's activity for the daily
volcano bulletin. There are also seismic stations
on the flanks of Fuego which record volcanic
earthquakes and transmit the data straight to
INSIVUMEH headquarters. OVFUEGO personnel
have put in significant effort to establish good
relations with the local community and provide
volcano hazard educational programs. I was told

Figure 27. Fuego volcano observatory
(OVFUEGO) in the town of Panimaché.

Figure 28. View of Fuego volcano looming above
OVFUEGO.
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that when volcanic activity at Fuego becomes significant
enough to make the townspeople nervous, they gather at
OVFUEGO to wait for an information update about the level of
danger. In my experience, a high level of trust between a
volcano observatory and the local community is not as
common as one would hope, but it appears that the efforts of
OVFUEGO to build strong community relationships have paid
off. The observatory even has a small library of children's books
with Dr. Seuss titles that are enjoyed by local children (Figure
29). Due to the high level of activity at Fuego volcano and the
strong community relationships, the IVM-Fund thinks
OVFUEGO could be a good partner for a second volcano
monitoring support program in Guatemala. Further discussions
with our Guatemalan colleagues should elucidate how IVMFund support for OVFUEGO might complement their current
efforts.

Figure 29. A small children's library
is one example of OVFUEGO's
efforts to build a good community
relations program.

Later that day, I returned to Guatemala City with my hosts.
We stopped in at the head office of Claro, the internet service provider, to obtain information about
getting an internet connection at OVSAN. I had my credit card out and was ready to pay-in-full for 2
years of internet but, unfortunately, we were told that their system wasn't set up for bulk payments. No
matter. We left armed with information on the different options for internet plans, intent on figuring
out an effective method to pay on the required monthly basis. Over lunch at the market in the
Guatemala city center, Gustavo, Manuel, and I discussed our collaboration and plans for potential future
programs. Overall, I was pleased by their level of gratitude to our donors and impressed by their level of
commitment to making effective use of the equipment provided to them by the IVM-Fund. I parted
ways with my new friends convinced that the IVM-Fund has a good partner in Guatemala and that by
working together, the IVM-Fund can provide volcano monitoring support that is greatly desired and will
have a significant, positive impact.
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Appendix:
List of equipment donated to the Santiaguito Volcano Observatory in May 2011
1. Garmin eTrex Vista Handheld GPS unit

2. TruPulse 200 Laser Rangefinder

3. Hanna Instruments HI991001 Temperature/pH meter

4. Brunton 8099 Pro Compass
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5. Sony Cyber-shot DSC-H55 14.1 megapixel digital camera with 10x zoom plus two 4 GB
memory cards and carry case

6. Pair of Motorola EP-450 radios

7. Dell Inspiron 560 desktop computer with monitor and 1 Tb external hard drive

8. Two Black Diamond Cosmo LED Headlamps
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9. Leatherman Super Tool 300 Multi-Tool

10. Champion Sports 50m Open Reel Fiberglass Measuring Tape

11. Omega OS423-LS Handheld Infrared Thermometer

12. Brunton Clino Master Clinometer
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13. Tasco Essentials 10x50 WA, Zip Focus Binoculars

14. Tasco Essentials 10 x 25 Compact Binoculars

15. Two Duracell NiMH battery chargers and AA and AAA NiMH rechargeable batteries for
all electronics
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