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Digest:  In order by code, summarize the main additions, revisions, or removal of direction incorporated in this supplement.
2350 – Reissues supplement without any change in content. 
2356 – cave management

2356.02   Objectives

1.  Develop, implement, and monitor a balanced and integrated Cave and Karst Area Management Program to meet applicable legislative requirements, and ecosystem, heritage, and recreational resource management goals.

2356.03   Policy

1.  Ensure that cave and karst area resource objectives, and policies are considered and integrated into the earliest stages of the forest land and resource management planning process.

2.  Develop a program to inventory, evaluate, study and manage cave and karst area resources.

3.  Ensure that responsible line officers have access to professional karst area managers to facilitate sound stewardship regarding cave and karst area resources.

4.  Avoid the use of pesticides/herbicides in the vicinity of cave entrances, insurgence and resurgence features such as sinkholes, losing streams and springs. 

2356.04  - Responsibilities

2356.04c - Regional Forester

It is the responsibility of the Regional Forester to:

1. Provide overall program direction and coordination.

2.  Serve as representative of the Secretary of Agriculture for identification and listing of significant caves as described in Sec. 4.(a) Federal Cave Resources Protection Act of 1988 P.L. 100-691; 102 Stat; USC Sect. 4301-4309).

2356.04d - Forest Supervisor

It is the responsibility of the Forest Supervisor to provide:

1.  Overall program direction and coordination.

2.  Monitor program implementation and compliance.

a.  District Ranger

(1) Ensure that all projects, which may adversely affect significant cave and karst area resources, receive appropriate inventory, evaluation, and review by a karst area resource specialist.

(2) Protect, enhance, and interpret cave and karst area resources to meet appropriate legislative requirements.

(3) In accordance with Forest Plan requirements, systematically monitor project activities to ensure that cave and karst area resources are managed as required by Forest Service policy, relevant federal regulations, and guidelines.

b.  Cave Coordinator

(1) Manage the on-the-ground cave and karst area inventory, evaluation, and monitoring processes on the Forest unit.

(2) Serve as the unit karst area resource specialist, providing input and expertise in the evaluation of land management activities and their potential affects upon cave and karst area resources.

2356.05 - Definition of Terms

1.  Cave Coordinator.  The “cave coordinator” is an individual with responsibilities for managing cave resources. The Forest Cave Coordinator has forest oversight responsibilities; while the Ranger District Cave Coordinator has on-the-ground responsibilities for cave resource management.

2.  Epikarst.  The term “epikarst” refers to the surface of the karst. It is an intensely dissolved veneer consisting of an intricate network of intersecting dissolution-widened fissures, cavities, and tubes. It is this network of intersecting fissures, which collect and transport surface waters and nutrients vertically to the underlying karst conduits.

3.  Estavelles.  “Estavelles” are karst hydrologic features, which can transmit water either from the surface into the ground water, or from ground water to the surface, the direction depending upon the ground-water conditions and hydrologic head. 

4.  Karst.  The term “karst” includes a type of topography, which develops as the result of dissolution of soluble rocks, typically carbonate rock, limestones, dolomites and marbles. Dissoultion of the subsurface strata produces a landscape that is characterized by well-developed subsurface drainage, collapse features such as sinkholes, dry valleys, losing streams, vertical shafts, springs and caves.

5.  Karst Area.  The term “karst area” can be characterized as a three-dimensional landscape or ecological unit found atop and within carbonate bedrock in which karst has developed and including the recharge areas on adjacent non-carbonate substrate. 

6.  Karst Resources.  The term “karst resources” refers to all components of the karst system. These include both the physical and biological components of the karst area.

7.  Losing Stream.  The term “losing stream” includes surface water courses which lose significant quantities of water to the subsurface in localized areas. 

8.  Significant Cave.  A cave located on Federal lands that has been determined to meet the criteria in 36 CFR 290.3 (c) or (d) and has been designated in accordance with 36 CFR 290.3(e).

9.  Sinkhole or Doline.  These terms (used interchangeably) are terms used to describe relatively shallow, bowl- or funnel-shaped depressions ranger in diameter from a few feet to more than 3,000 feet. These depressions are generally formed by dissolution of and subsequent settlement of bedrock to form a depression or collapse feature.

2356.1 – Planning

2.  Acquire the inventory data needed to manage cave resources.  Use the inventory and evaluation procedures in “Spelaean Inventory and Evaluation System” (FSM 2356.06) or an equivalent inventory and evaluation procedure. 
The “Spelaean Inventory and Evaluation System” is shown in Exhibit 1.

a.  A survey should be conducted for the potential for karst resources at the beginning of any land-disturbing project planning effort.  If it is determined that karst occurs within the project’s proximity, a complete inventory should be done in order to assess the degree of karst development.  If karst occurs within the project area at a minimum the following information should be recorded:

(1) The degree to which karst has developed, including epikarst development, the presence of caves, the presence of insurgences and resurgences, springs, sinkholes, collapse channels, and other karst features.  

(a) If any caves are present, a more in depth inventory should be conducted.  When mapping caves, forests should use the Conventional Symbols for Cave Maps (Exhibit 2).   

(b) If a new name is to be applied to a cave, two rules should be followed:

(1) Never name a cave after a living person and

(2) Never name a cave after a geographic feature that discloses the cave’s location.

b.  The relative position of karst features both within and adjacent to the planned project area.

c. The slope of the land and the depth and the type of the soil atop the karst

d. The presence of perennial springs/streams receiving significant contributions from the karst hydrologic systems. 

Water temperatures less than 60ºF, pH ranging from 7.5 to 9.0, and specific conductance greater than 120 would be indications of the highest value karst waters. 

e. Sensitive habitats and features that might be adversely affected by land use changes in the area. 

These habitats and features must specifically include: streams important to fisheries, streams or springs used as domestic water supplies, habitats which support cave adapted organisms, and critical bat habitat and/or roosts. 

When considering karst streams and springs, the inventory work must recognize that many sensitive habitats and features are likely to be located appreciable distances from points where waters enter or discharge from the karst ground-water system.

f. Define, to the extent feasible, the extent of the karst hydrologic system and the recharge area for each karst system. 

The character of the recharge area, it’s size, slope, vegetation, water quality, soil type, etc. controls the nature of the receiving karst system and defines the volume of runoff available for infiltration into the system.

g. The location of all resurgences, insurgences, losing streams, sinkholes and other features appropriate for injection of tracing dyes. 

(1) Estimate water volume entering or discharging from the ground-water system. Perform a sufficient number of dye traces to assess the karst hydrologic system or systems. 

9. Establish monitoring activities as needed to assess changes in the cave environment.

a. At minimum, karst hydrology, recreational use, and biological systems should be monitored.

(1) Karst Hydrology.  

(a) Monitor water quality and flows from karst hydrologic features such as springs, cave streams and estavelles.

(2) Recreational Use.  The following monitoring techniques may be considered in a recreation use monitoring plan:

(a) Photograph Monitoring.  Established photograph points in sensitive caves to assess visitor impacts. Revisit these points periodically as prescribed in forest and prairie plans or after any natural disturbance that may affect the cave. Compare photographs to determine impacts to the cave and as an aid in establishing appropriate use levels.

(b) Visual.  Caves may be monitored visually for unacceptable impacts, such as, trash accumulation, graffiti, evidence of campsites and fire rings, user-made trails in sensitive locations and damage from climbing.

(c) Cave Registers and Electronic Counters. 

(3) Biological Systems

(a) Monitor threatened, endangered and sensitive (TES) cave adapted and cave dependent species.

10.  Locate, map and describe caves, evaluate and document resource values. Although the term “inventory” is not used in FCRPA, it is clear that the significant cave designation process is an inventory process for identifying caves that will require some form of management. Carry out data collection and storage, which is consistent with the process outlined in 36 CFR 290 for initial and subsequent nomination, evaluation, and designation of significant caves.

a.  Classify caves based on management objectives consistent with identified cave resource values. Caves should be placed into one of the following classifications:

(1) Class 1 – Sensitive Caves. Caves considered unsuitable for exploration by the general public, either because of their pristine condition, unique resources, or extreme safety hazards. These caves will be closed by the Forest Supervisor and entry allowed by permit only.

(2) Class 2 – Directed Access Caves. Caves with directed access and developed for public use. These caves are shown on maps or have signs directing visitor access; public visitation is encouraged.

(3) Class 3 – Undeveloped Caves. Caves that are undeveloped but are suitable for exploration by persons who are properly prepared. Location of these resources will not be advertised nor shown on maps.

11.  Develop a comprehensive Cave Resource Management Plan for known cave resources. At a minimum the plan should include components which outline processes for cave inventory, record keeping, database management, cave naming, handling of confidential cave information, partnership opportunities, recreational use monitoring, cave access and entry permits, and cave resource evaluations.

12.  Integrate and coordinate karst area resource values into the multiple-use management decision-making process by following the steps below. Consider the function and biological significance of the entire karst landscape. Recognize the importance of the protection of karst systems, not solely specific karst features, such as caves.

a. Prior to initiation of any land disposal action or any development or land use which may alter, damage, or destroy cave and karst area resources, conduct an inventory at a level appropriate to determine the undertaking's effect on cave and karst area resources. 

b. When it is determined that cave and karst area resources will be impacted, make a reasonable effort to design or redesign the undertaking so as to avoid impact.  Mitigation examples include:  elimination of an area from a timber sale; relocation of a proposed road; parking area or borrow pit; prescribing logging over snow, etc.

c. Assure that cave and karst area resources decisions are properly documented and that agreed upon plans to mitigate adverse effects are implemented.

2356.1 – Exhibit 1

“Spelaean Inventory and Evaluation Guide “

Available in Hardcopy Format Only

2356.1 – Exhibit 2

Conventional Symbols for Cave Maps
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	Presumed dimensions of Space
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2356.1 – Exhibit 2 Cont.

Conventional Symbols for Cave Maps

	
	PLAN
	SECTION

	Dripline (beginning of the cave) 

Profile (arrow in line of view)
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	Step

(height in meters)
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	Pit

(depth in meters)
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	Pit open to the surface
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	Chimney – Chimney-Pit
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	Contourlines

(altitude in meters) –

Gradient arrows

Entrance arrow
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Altitude above Sealevel
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2356.1 – Exhibit 2 Cont.

Conventional Symbols for Cave Maps
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	Difference in Elevation

(height in meters)

Joint-Fault-Inclined Joint
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	Lake Flowing Water
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	Sump
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	Cascade Waterfall
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	Spring-Sink
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	Widespread Water Inlet – Seeping
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	Callops – Flutes in general – Direction of paleoflow
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Conventional Symbols for Cave Maps

	
	PLAN
	SECTION

	Air Draught

(with date in dd.mm.yyyy format)
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	Stalagmites
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	Stalactites
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	Sinter Curtains Pillars
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	Helictites – Soda Straws – Crystals
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	Sinter Pools
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	Flowstone – Wall Calcite – Moonmik
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2356.1 – Exhibit 2 Cont.

Conventional Symbols for Cave Maps

	
	PLAN
	SECTION

	North Arrow – Geographic – Cartesic and Magnetic
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	Blocks – Debris
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	Pebbles
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	Clastic sediments – Sand-Silt-Clay-Humus
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	Claycovered Walls
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	Guano
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	Camp
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2356.1 – Exhibit 2 Cont.

Conventional Symbols for Cave Maps

	
	PLAN
	SECTION

	Anostomosen – 

Karren
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	Cauliflowercalcite –

Disk
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	Bones
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	Human Activity

(artwork, drawing, pottery, old mining sites, human bones,…)
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	Height of a room

(height in meters)
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2356.2 - Management

8.  Sources of guidance for management of cave and karst area resources must also be governed by Federal Cave Resources Protection Act of 1988 (FCRPA), regulations in 36 CFR 290, FSM 2350, FSM 2530 and FSM 2670.

9.  Caves and other Karst features qualifying as natural areas under terrestrial and aquatic ecological classification systems should receive restricted visitation. Visitation should be allowed only if is proven not to be detrimental to the natural area resource. 

10.  Natural karst processes and the productivity of the karst area should be maintained, to the extent feasible, while still providing for other land uses.

11.  A permanent confidential file shall be maintained on each unit with caves.  At a minimum, the following information will be collected and maintained for each cave:

a.  Cave Name

b.  Cave Number

c. Determination of Significance

d. Cave Length

e. Latitude

f. Longitude

g. Range

h. Section

i. UTM Coordinate

j. Cave Classification

k. Special Management Concerns

l. Alternative Cave Names(s)

In addition, photographs, scientific reports, copies of newspaper accounts, or other printed materials relating to a specific cave should be included in the file.
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