Williamson County Regional Habitat Conservation Plan

Adaptive Management and Monitoring Plan Guidelines- APPENDIX B
INTRODUCTION

The purpose of management plans prepared under the auspices of the Williamson County

Regional Habitat Conservation Plan (RHCP) is to establish programs for the operation,

management, and monitoring of preserves consistent with the conservation of the species

included in the RHCP as “permitted species” and “additional species” (see Chapter 3 of the

RHCP). All monitoring and management will be the responsibility of the Williamson County

Conservation Foundation (Foundation) unless otherwise stipulated in the management plan for a

specific preserve.

KARST PRESERVES

All karst preserves1 to be managed under the auspices of the RHCP will have detailed

management plans that will include the following:

1. A legal description of the property to be managed.

2. The name and address of the entity responsible for the management and monitoring of

the cave(s).

3. The species known to occur or possibly may occur within the cave(s).

4. A description of the aboveground and belowground hydrologic regime.

5. Where appropriate, a water quality and quantity assessment (including quantitative

evaluation of water quality).

6. A description of the vegetative association in the aboveground preserved area.

7. The history of the discovery and biological collections of the cave(s) and immediate

surroundings.

8. The relative importance of the cave(s) to the permitted and additional species.

9. A description of the planned and authorized land use.

10. An adaptive management plan, including an annual assessment of preserve objectives

and progress on meeting those objectives (see Chapter 8 of the RHCP).

Specific management details will be established for each preserve on a case-by-case basis and

approved by the Service; however, general management practices for all preserves will likely

include the following general provisions.

1 The term “karst preserves” refers both to existing karst conservation areas, some of which are future protected

karst fauna areas (KFAs), and to newly protected KFAs that will be managed under the auspices of the RHCP.

Perimeter Fencing and Cave Gating. Unless otherwise approved and stipulated by the Service

and/or landowner, all karst preserves will include perimeter fencing to deter trespass, trash

dumping, and other forms of vandalism. Perimeter fences must control non-authorized access.

It is anticipated this will be low-security (i.e., 5-strand, 4-foot-tall barbwire fence) and designed

to be inconspicuous or aesthetically pleasing to fit with an adjacent land use. No back of lot

gates will be allowed. In most cases, the cave entrance(s) will be secured with either a cave gate

or high-security fence to further prevent unauthorized entry to the cave. The high-security fence

will be at least 2 meters (6.5 feet) high and of such a design that neither adults nor children can

easily climb over or crawl under the fence. The fence will also be designed so as not to prevent

or deter small to medium-sized vertebrates that are important components of the karst ecosystem

from passing through the fence. This can easily be accomplished by leaving animals access

holes, similar to those used in cave gates, at ground level for at least every 5 meters (16 feet) of

fence. In evaluating whether to gate a cave discharge point, the potential benefits of gating will

be weighed against the potential negative effects. All gates and fences will be regularly

inspected and maintained, and will be upgraded as necessary to control unauthorized access.

Routine Monitoring/Preservation of Karst Preserve Integrity. Long-term monitoring of

preserve integrity is a necessary component of adaptive management and a required feature of

Habitat Conservation Plans. The results of preserve monitoring will be included in the annual

RHCP report submitted to the Service on October 1 of each year of the 30-year permit.

Fence and gate maintenance and surface monitoring for trash will be conducted monthly.

Ecological monitoring will be conducted annually. Long-term monitoring data will be used to

track the following preserve attributes:

1. Biodiversity – Annual ecological surveys (one biotic survey per year for each cave in

each preserve)2 will monitor for the presence of listed species and the equally important

non-listed species that constitute a healthy troglobitic ecosystem. Surveys will follow

Service protocols. Since many cave preservation areas are established following the

discovery of only a single endangered taxon, and since many troglobites are very

cryptic in their habits, continued biological monitoring of established preserves will

likely lead to the discovery of additional species. The true biodiversity of any cave

may not be comprehended until many years of survey data can be gathered and

compared.

2. Abundance levels – To the extent practical the numbers of each member of the

troglobitic community will be recorded. Since the listed species are typically observed

in very low numbers within humanly accessible cave passages, most of the population

probably occurs in non-accessible voids. In the long term, in-cave abundance data may

allow for population modeling. Cricket exit counts will include numbers and lifestage

of individuals exiting per ten minute increments in order to track demographics and

activity peaks. Observations will be made of predation, mating, foraging, or other

behaviors for both in cave and exit counts.

2 The effort expended for annual biological surveys of each preserve will be described in detail in the management

plan for that preserve. Some KFAs will have multiple caves; some will only have a single cave. The amount of

biological monitoring required to systematically track cricket exit counts and evaluate numbers of individuals of

permitted and additional species will be specific to each system and cannot be estimated herein.

3. Habitat integrity – Abiotic conditions of the ecosystem such as relative humidity and air

temperatures, substrate composition, recharge dynamics, erosion, and sedimentation

will be recorded.

4. Nutrient input – Any significant changes in surface vegetation (exotics, fire) and

quantity of nutrient sources in the cave (trogloxene guano, leaf litter, flood debris) will

be recorded.

5. Existing and emerging threats – Threats to cave systems, including unauthorized

visitation, exotic or invasive species, or threats unforeseen at this time will be tracked

and evaluated annually. Should any individual event or collection of events rise to the

level of threat or appear to have the potential to rise to the level of a threat in the future,

the Foundation will comment on the events in the annual report and determine

appropriate actions to remedy the potential threat in consultation with the Service.

Adaptive Management. Adaptive management is an integrated methodology for addressing

uncertainty. An adaptive management approach, “or learning by doing,” will be an integral

feature of the management of the preserves. The adaptive management process for the RHCP is

discussed in more detail in Chapter 8 of the RHCP).

Control of the Red Imported Fire Ant. Red imported fire ants (Solenopsis invicta) have been

shown to adversely affect surface arthropod diversity and abundance (Porter and Savignano

1990) and as such may pose a threat to listed karst species (USFWS 1994). More recent studies

in central and east Texas have shown that the effect of fire ant invasion varies considerably over

time, and that within a decade of invasion general arthropod abundance and diversity can return

to pre-invasion levels (Morrison 2002, Helms and Vinson 2001). Arthropod communities may

therefore be more resilient to fire ant impacts than previously believed (Morrison and Porter

2003). Additionally, recent research on the use of phorid flies as a biological control have

yielded encouraging results (Gilbert 1996). Until additional research clarifies the relationship

between red imported fire ants and the endangered taxa, control efforts around caves with

endangered invertebrates will consist of regular monitoring of fire ant activity and treatment by

appropriate methods. Control programs will involve monthly inspections of the area around

caves, biennial treatments of mounds during the spring and fall, baiting during summer and

winter, and interim treatments when fire ant density exceeds an acceptable threshold.

Additionally, consideration will be made for changing the treatment regime as determined

appropriate by other scientists and to incorporate new research.

The number of mounds found within 10 meters and 50 meters (33 feet and 164 feet) of cave

entrances will be recorded on a monthly basis. Inspections will consist of walking the entire site

while visually scanning for mounds and marking them with wire flags, paying particular

attention to likely places for colonies such as clearings, stumps, cracks in rocks, road edges, and

rotting logs. Per guidance provided by the Texas Cave Management Association, boiling water

drenching of all fire ant mounds within 50 meters of a cave entrance will be conducted twice per

year, during the spring and fall, regardless of infestation level. Infestation threshold levels for

the areas within 10 meters and 50 meters of an entrance will trigger additional control efforts

when reached. The threshold for the area within 10 meters of an entrance is one mound, and the

threshold for the area within 50 meters of an entrance is 80 mounds. If threshold levels are

reached all mounds are to be treated within 15 days. Technicians conducting fire ant surveys as

well as those conducting routine maintenance and other biological surveys will be trained to

distinguish red imported fire ants and their mounds from native ants and their mounds.

Red imported fire ant mound counts and treatment frequency will be reviewed on an annual

basis. Should fire ant levels remain within threshold limits consistently across an annual

monitoring period, mound counts may be reduced in frequency. However, upon the first count

exceeding threshold limits mound counts will default to a monthly interval.

When treatment is indicated either by mound count data or regular schedule, all mounds within

the treatment will be drenched or infused by pressure washer with boiling water. Biodegradable

soap may be employed in some instances to increase the effectiveness of the hot water in

penetrating subterranean chambers and in clinging to the ants themselves.

When practical, hot water treatments will be done during early to mid-morning during moderate

weather when the queen(s) and larvae are likely to be near the top of the mound (Vinson 1991).

Mounds will not be disturbed before treatment as this causes the ants to move the queen(s) and

larvae to deeper locations within the mound or to a remote location.

Limited use of baits, such as Amdro®, will be employed outside of 50 meters from the cave

entrance but within 75 meters (246 feet). To avoid effects on non-target species, bait will be

placed in containers with perforated lids such that red imported fire ants can remove bait but

cave crickets cannot enter. Baits will be left out for no more than one week before being

retrieved. The number and density of bait containers used within the bait application area will be

determined by the density of mounds within the boiling water treatment area as determined by

the previous mound count. Bait containers will be distributed in such a manner as to replicate

the measured density of mounds.
