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Introduction: A mission to begin monitoring of cave formations (speleothems) and bats in
the Xe Bang Fai Cave was conducted in late November, 2018. The monitoring focused on
the Balcony Passage, the Lower River Passage, and the Tham Bing passage of Zone 4a,
the Developed Tourism Zone (see Figure 1).
Objectives:
1. Photo-monitoring of cave formations in zone 4a (Balcony Passage and Tham Bing).
2. Monitor bats in zone 4a (Lower River Passage and Tham Bing).
3. Assess areas where guano may be sustainably harvested from the cave.
Team Members:
1. Terry Bolger, Cave & Karst Specialist
2. Mr. Bounlong, District tourism office
3. Mr. Chanthavisouck (Joy), Hin Nam No tourism unit.
4. Ms Vanhxay (Noy), GIZ ecotourism advisor
5. Mr Lop and Mr Vanh, Nongping Tourism Service Group
Speleothem Monitoring:
A photo-monitoring approach was used to record the condition of selected speleothems in
the Balcony Passage and in Tham Bing (see Figure 2). Speleothems were selected based
on their being delicate, white in color, or close to where cave visitors (i.e. the cave trail) may
cause them to be impacted. Briefly, photo-monitoring involves photographing select
speleothems from a fixed position and with fixed camera and light settings, so that photos
can be replicated and compared over time to assess visitor impacts. A draft protocol for
speleothem monitoring is provided in Annex 1.
In the Balcony Passage (325 m long), 12 photo-monitoring sites were selected and
photographed, using the Canon SX700 HS camera of the Hin Nam No project (HNN000027). Lighting was provided by either the camera flash, or a Fenix FD65 flashlight set to
‘flood’ angle. The site description, location, settings and photo ID(s) have been summarized
in a spreadsheet.
In Tham Bing (570 m long), 11 photo-monitoring sites were selected and photographed,
using the same equipment and techniques as used in the Balcony Passage.
The photo-monitoring of speleothems will be repeated in the second monitoring mission
(scheduled for late March 2019), using the new Canon SLR camera and tripod. The Canon
SX700 HS camera performed fairly well, but had problems with focusing on a few of the
photo-monitoring scenes.

Figure 1. Map of the downstream area of the Xe Bang Fai Cave.

Bat Monitoring:
Bats were monitored in zone 4a, in the areas where they could be seen roosting in
significant numbers. These areas were: in the Lower River Passage for about 150 meters
downstream from the junction with Tham Bing, and in Tham Bing for about 80 meters back
from the junction with the river passage (see Figure 1). Bats were present, but not in visible
roosts, inside of the downstream river entrance, and inside of the Tham Bing entrance.
Bats were monitored by photographing areas on the cave ceiling or wall where they were
roosting. The areas were illuminated with a Fenix FD65 flashlight set to 50% ‘flood’ angle
(see Figure 3). In the lower river passage, 5 bat monitoring sites were established. In Tham
Bing only 1 bat monitoring site was established (at present). The camera gave variable
results in producing ‘sharp’ photos of the bats. It gave good results where bats were roosting
on smooth, grey bedrock. However, bats were mostly roosting on surfaces with a rougher
texture and colored differently, and in these areas the photos appear blurred. In Tham Bing
many of the bats were roosting on the high ceiling, which was too high up to get good
photos. The new Canon SLR camera and tripod will hopefully overcome some of these
difficulties on the next monitoring mission in March. A draft protocol for bat monitoring is
provided in Annex 2.
Photos of the bat roosts can be assessed to determine bat abundance. This could be a
visual estimate of the percentage of the area within the illuminated circle (Figure 3) occupied
by bats. Alternatively, a grid could be placed over the photos and the percentage of grid cells
occupied by bats could be determined. These methods need to be trialed to determine their
efficiency and effectiveness.
In mid-January 2019, a visual assessment of bats roosting in the Lower River Passage
indicated that they were in a similar abundance as during the monitoring mission in
November 2018. It is anticipated that the bat roosts will move from the lower river passage to
Tham Bing by mid-to-late March 2019, as appeared to be the case in 2018. This movement
of bat roosting sites should be detected by the monitoring mission in March.

Bat Guano:
Deposits of bat guano were observed and assessed in three locations in the cave: the
Balcony Passage, Tham Bing, and the lower river passage. In the Balcony Passage there is
a small amount of guano where the passage overlooks the cave river, on the right-hand side.
However, the amount of guano there is too small to make it worth collecting, especially in a
sensitive and prime area for tourism.
In the lower river passage, there was no guano deposits in the area where the bats are
roosting, as it is washed out by the wet-season floods each year.
There is a modest-sized deposit of bat guano in Tham Bing, located about 100 m in from the
entrance. The amount of bat guano here may be enough to provide fertilizer for a small to
moderate number of home gardens, but not enough for large-scale or widespread use. If
guano were to be harvested from this area, it should only be done in accordance with the
guidelines for minimizing the impact of guano harvesting on cave organisms, especially bats
(IUCN SSC, 2014), and monitored by Hin Nam No NPA.
Capacity Development:
Mr Chanthavisouk, Mr Bounlong, and Ms Vanhxay received training in speleothem
photomonitoring from the Cave & Karst Specialist. This included: explaining and discussing
the purpose of photomonitoring and its role in adaptive management, the guidelines for
monitoring speleothems (Annex 1), and ‘hands on’ participation in selecting the
photomonitoring stations and making the photographs.
Mr Chanthavisouck and Mr Bounlong received training in monitoring bats roosting in the
cave from the Cave & Karst Specialist. This included: explaining and discussing the purpose
of bat roost monitoring and its role in adaptive management, the guidelines for monitoring
bat roosts (Annex 2), and ‘hands on’ participation in selecting the photomonitoring stations
and making the photographs of bat roosts.
It is recommended that the same personnel participate in the second monitoring mission to
gain more experience in monitoring speleothems and bats, and reinforce what they learned
during this first monitoring mission.

Reference:
IUCN SSC. 2014. Guidelines for minimizing the negative impact to bats and other cave
organisms from guano harvesting. IUCN, Gland, Switzerland.

Annex 1. Draft Guidelines for Monitoring Speleothems (Cave Formations)
Photomonitoring is a common, standard technique for monitoring impacts on speleothems
from tourism, vandalism and other human or natural impacts. The technique is based on
establishing photo stations that enable the same photos to be reproduced over time.
1. Select photo stations that are more vulnerable to impact, due to their delicate nature, or
proximity to trails (see Figure 2).
2. At some photo stations taking two images may be helpful: one image from a distance for
an overall view of the area, and another image closer up to record details.
3. Consider using something/someone for scale in some photos.
4. Use auto-focus and automatic camera settings for easier, faster and more repeatable
photos for monitoring. Use the in-camera flash only, where possible.
5. Record identifiable positions for photos. Write a description of each photo station and
mark on a map where possible. This will allow the same photo scenes to be reproduced
each time photomonitoring is conducted.
6. After photomonitoring, download the photos and record the date, location, camera and
light settings, and image IDs in a spreadsheet.
7. Photomonitoring of speleothems should be conducted one time each year, and anytime
when impact has been recognized or restoration/cleaning has been conducted. Damage
to speleothems should be reported and documented (including close-up photos) as soon
as it has been observed.
8. Comparing photos over time will allow impacts to be recognized and adaptive
management actions taken to eliminate or reduce the impacts, and restoration to be
done were feasible.

Figure 2. Example photo of speleothems in the Balcony Passage.

Annex 2. Draft Guidelines for Monitoring Bat Roosts
1. Determine the areas in the cave where bats are roosting in visible locations and in
significant numbers. The roosting locations may change during the year, so the presence
and abundance of bat roosts needed to be monitored through the year (i.e. NovemberMay) to determine the patterns through time.
2. A photomonitoring technique, using a Canon SX700 HS camera and a Fenix FD65
flashlight (50% ‘flood’ angle setting) was trialed in November, 2018. The camera was set
to auto, with no flash and no zoom to obtain the best Images.
3. Areas of bats roosting on the cave ceiling or walls were selected as sites for
photomonitoring. The flashlight creates a bright, circular area in the photos (see Figure
3). The abundance of bats in this bright, circular area can be assessed.
4. Record identifiable positions for photos. Write a description of each photo station and
mark on a map where possible.
5. After photomonitoring, download the photos and record the date, location, camera and
light settings, and image IDs in a spreadsheet.
6. Photos of the bat roosts can be assessed to determine bat abundance. This could be a
visual estimate of the percentage of the area within the illuminated circle (Figure 3)
occupied by bats. Alternatively, a grid could be placed over the photos and the
percentage of grid cells occupied by bats could be determined.
7. Photomonitoring of individual bat roosts should be conducted at the same time each year
to assess changes in abundance. Monitoring bat roosts and relative abundance at
several times during a season (November-May) will help to understand movement of bat
roosts, and when to monitor roosts in different locations.
8. Comparing notes and photos over time will allow changes, and possible impacts to bat
roosts and abundance to be recognized and adaptive management actions taken.

Figure 3. Example photo of bats roosting on the cave ceiling.

