Developing a Butterfly Recovery Plan

I. Bringing Together and Building a Recovery Team

A. Building a successful partnership among various stakeholders is vitally important in developing a Recovery Plan.

1. Stakeholders include:

a. Government agencies – State Department of Natural Resources (or equivalent) and the various divisions (e.g., Division of Wildlife, Division of Forestry, etc.), U.S. Fish & Wildlife Service, Bureau of Land Management, National Park Service, Port Authorities and Park Districts.

b. Conservation Organizations – Includes National Organizations (e.g., The Nature Conservancy, Xerces Society, etc.) and State Organizations.

c. Research Organizations – Includes Colleges and Universities, Museums and various societies (e.g., Cleveland Field Museum, Ohio Lepidopterists Society etc.)

d. Zoos

2. If the recovery plan includes a captive breeding or augmentation strategy, it is very important from the onset to forge a relationship with state and federal agencies that will issue permits and/or provide founders.

B. The team should include representatives from organizations with expertise in habitat management and restoration, wildlife management, community ecology, lepidoptera, entomology and captive breeding.

C. If a federal recovery plan has been adopted for the butterfly, obtain a copy from the USFWS.

1. From the document you will be able to determine the recovery objective of the species in your state (e.g., recovery unit, potential recovery unit, etc.)

D. Contact each agency representative by phone to explain your interest in forming a recovery team with the goal of writing a state recovery plan for the butterfly in question. 

1. Use this as a time to build enthusiasm and support for the recovery efforts.

a. Demonstrate the importance of each agency to the recovery.

b. Each agency’s participation is vital to the success of the recovery.

2. Encourage each agency to commit a person to serve as the liaison to the recovery team.

3. Set an initial meeting date for the recovery team.

a. Host the meeting at a central location for all of the potential team members.

b. Follow-up with a letter to all of the participants.

E. The Meeting

1. Have a set agenda for the meeting that outlines:

a. The current status of the species.

1) Nationally

2) State-wide

b. Current efforts in species recovery (if any)

1) Nationally

2) State-wide

c. The goal of a recovery team

1) To coordinate efforts among the many agencies in the recovery of the species.

2) To serve as a liaison with the federal recovery team (if one exists).

3) To develop and implement a state/provincial recovery plan for the species.

4) To enhance the capability of receiving federal and/or state dollars for species recovery.

5) To define the role of each agency in the recovery process.

2. Develop buy-in from all of the attending agencies.

F. It may take more than one meeting to establish buy-in and to create an atmosphere of cooperation among the various groups.

G. It is important that each agency that has committed have their roles and responsibilities clearly defined.

1. Each agency’s director or chief should sign a memorandum of understanding that specifies their role, commitment of resources and project duration.

II. Components of a Butterfly Recovery Plan

A. Purpose

1. A one or two sentence statement of purpose for the recovery plan.

B. Background

1. Taxonomy

a. A description of the taxonomy of the species with citations.

2. History

a. National

1) A description of the history of the species that includes:

a) Past localities leading to the present.

b) Factors leading to decline and extirpation.

i. Ecological

ii. Biological

iii. Human induced

b. Local – State or Province

1) A description of the history of the species that includes:

a) Past localities leading to the present.

b) Factors leading to decline and extirpation.

i. Ecological

ii. Biological

iii. Human induced

c. Current federal and state listing (if any).

3. Biology

a. Number of generations/season

b. Flight period(s) for adults

c. Description of egg.

1) Shape

2) Color

3) Size

4) Oviposition on host plant

a) All generations

5) Hatch period

d. Description of larva

1) Appearance

2) Color

3) Number of instars.

4) Behavior

5) Duration

a) All generations

e. Description of chrysalis

1) Shape 

2) Color

3) Other characteristics

4) Refugia

5) Duration

a) All generations

f. Description of adults

1) Male and female if dimorphic

2) Flight periods

a) All generations

3) Behaviors

a) Flight characteristics

b) Mate selection

c) Dispersal

d) Climatic/ecological conditions for:

i. Normal flight

ii. Mate selection

e) Roosting

4) Average life span

5) Normal activity period

4. Known symbiots (e.g., Myrmecophilous larvae of some Lycaenids)

C. Restoration Potential and Limiting Factors

1. Habitat

a. Habitat description and characteristics

b. Status

c. Number of units, location and controlling agency of protected habitat

2. Host Plant(s)

a. Identity of known host plant(s)

b. General description and characteristic

c. Ecological requirements (e.g., xeric, 50% shade, fire, etc.)

d. Historical and current status

3. Nectaring Plants

a. Identity of known nectar sources

1) All generations

4. Roosting requirements

a. Roosting refugia

5. Symbiots (e.g., myrmecophilous associations with Lycaenids)

a. Description

1) Facultative

2) Obligate

6. Pesticides and herbicides

a. Insect control programs (e.g., mosquito, gypsy moth, etc.)

1) Potential impact on recovery

2) Establishment of no spray zones

b. Weed control programs

1) Herbicide applications and affect on host and nectaring plants

2) Mechanical removal

7. Impact of competing or intrusive organisms

a. Browsing or trampling of host and/or nectaring plants (e.g., deer)

b. Predation (e.g., Asian ladybug)

c. Parasitism 

8. Land use

a. Current and future impact 

1) Agriculture

2) Development

3) Hydrological changes

b. Private lands

1) Impact of project on landowners adjacent to critical habitat in recovery efforts

D. Restoration Goals

1. Examples

a. “To reestablish viable populations of the (species) within its historic range in (state/province) and maintain and restore associated species of lepidoptera.”

b. “Increase the quantity and quality of (habitat type) within the (region or area).”

c. “Increase public awareness of the (species) and associated lepidoptera and the (region or area).”

E. Restoration Objectives

1. Examples

a. “To establish a self-sustaining population of the (species) at a minimum of (number of sites) within (region or area) and increase the associated lepidoptera in the process.”

b. “To expand current management of (habitat type), and increase the amount of acreage of this habitat under management and protection.”

c. “To produce and distribute educational material for the general public regarding the (species), associated lepidoptera, and the importance of the (habitat, region or area).”

F. Restoration Needs and Strategies

1. Addressing the Needs of the Butterfly

a. What kind of activities will be required to establish a stable, self-sustaining butterfly population?  (e.g., captive breeding, augmentation, etc.)

b. Sample strategies

c. Establish criteria to evaluate and select release sites. 

1) Carry out comparative studies of the habitat to determine suitability.

a) Compare resources at locality with stable population with the proposed release site.

i. Frequency and density of host and nectaring plants.

2) Locate a source of founders.

3) Develop a capture/transport/captive breeding and release protocol.

a) Practice the techniques on a model species.

4) Implementation and release.

5) Monitor

2. Addressing the Needs of the Habitat

a. Habitat quality and quantity needs to be increased.

1) Develop management and monitoring guidelines for the habitat.

2) Implement and expand management and monitoring practices.

3) Identify and acquire appropriate habitat to promote protection and management.

a) Activities guided by availability from willing sellers, cost and available funds.

b) Land donations

c) Management agreements with private land owners.

b. Employing standard practices

1) Burning

2) Chemical treatment

3) Mowing

c. Management timing

3. Increasing Public Awareness

a. Strategies

1) Produce educational materials and programs for distribution and presentation.

2) Identify and work with interested groups to increase public support.

3) Continue and promote additional partnerships among public and private agencies and organizations.

4. Identifying and Addressing Potential Threats that could Negatively Impact Recovery Efforts

a. Strategies

1) Address the potential impacts of insect control programs.

2) Evaluate the effects of organisms that have a potential impact on the habitat and implement measures to control (e.g., white-tailed deer).

3) Address negative impacts associated with land use development, increasing urbanization, recreational interests and/or agricultural interests.

5. Outline of Strategy

a. Surveys of existing populations (if any).

b. Intensive management to restore and improve habitat.

c. Relocation/Augmentation (depending on plan).

d. Ex situ captive breeding that will emphasize augmentation, establishing new populations at historic sites or reintroduction (depending on plan). 

1) Adhere to recommendation  of the Captive Breeding Specialist Group (CBSG) of the International Union for the Conservation of Nature (IUCN).

G. Captive Propagation and Reintroduction

1. Propagation of Host Plant or Development of Artificial Diet

a. Host plant propagation

1) Collection of seed 

2) Storage of seed

3) Scarification and stratification of seed

4) Preparation for sowing

5) Soil mix 

6) Containers

7) Planting recommendations

8) Watering cycle

9) Fertilization

10) Shading

11) Pest infestation

a) Nematodes, spider mites, fungus gnats and others.

b) Treatment

12) Dormancy

b. Artificial diet

1) Preparation and storage

2. Collection of butterfly (NOTE: assume that the adult would be collected.  Other life stages would be too impractical to collect in most instances).

a. Permit allowances (number of each gender)

b. Timing

c. Localities

d. Gender

1) Females mated in the field.

2) Males for serial mating or hand pairing.

3. Transport

a. Needed equipment

b. Mode

4. Holding and Care of Adults

a. Sequester adults

b. Set-up

1) Eliminate corners wherever possible.

c. Artificial diet

1) Honey solution

2) Gatorade

3) Other (depending on species; rotting fruit, dung, etc.)

4) Set-up

d. Hand feeding

e. Nectaring plants, rotting fruit, dung, etc.

f. Inducing oviposition

1) Vary with species

g. Monitoring

h. Counting

i. Record keeping

1) Frequency

2) Assigning studbook numbers to each founders.

3) Assigning studbook numbers to progeny.

j. Humidity and moisture control

k. Temperature control

l. Ovipositing

1) Carrying capacity of plant

5. Inventory, Holding and Care of Larvae and Pupae

a. Maintenance and care of host plant

b. Larvae

1) Density/plant

2) Record keeping

a) Counts

i. Frequency

b) Assignment of studbook numbers

3) Transferring larvae to new plants.

4) Concerns

a) Cannibalism

5) Number of instars

6) Handling/Transferring

7) Artificial diet

a) Presentation

8) Cleanliness

c. Pupae

1) Refugia

2) Special preparations/considerations

3) Eclosion

6. Predator Control

a. Exclusionary practices

1) Check all plant material entering and exiting containment facility

b. No pesticides

7. Adult care and breeding

a. Selection of breeding enclosures

b. Feeding

1) Hand feeding vs. opportunistic feeding from natural sources.

c. Number and ratio

d. Humidity and temperature control

8. Overwintering Protocol

a. Life stage dependent

b. Adult 

1) Set-up

2) Temperature and humidity control

3) Breaking diapause

4) Predator and parasitoid control

c. Larvae

1) Set-up

2) Temperature and humidity control

3) Breaking diapause

4) Predator and parasitoid control

d. Pupae

1) Set-up

2) Temperature and humidity control

3) Eclosion 

4) Predator and parasitoid control

e. Egg

1) Set-up

2) Temperature and humidity control

3) Breaking diapause

4) Predator and parasitoid control

9. Release Numbers and target population

a. Metapopulation approach

b. Minimum viable population

1) Initial Release with subsequent augmentation until goal is reached and sustained.

10. Release Protocol

a. Species dependent

b. Choosing the right life stage

1) Highly dependent on the behavior of each particular stage.

a) A species that is highly mobile as an adult (e.g., most swallowtails), releasing the adult may not be the best choice.

b) Less transitory species (e.g., many Lycaenids) could be released as an adult.

c) Eggs are highly susceptible to predation, parasitization and desiccation.

d) Larvae of most species are highly mobile, hard to track and susceptible to predation and parasitization. 

e) Pupae are stationary but are susceptible to predation and parasitazation.

c. Timing

1) If the species is multi-brooded, choosing which generation to concentrate the release effort.

a) Multiple releases through two or more generations.

11. Evaluation of Release Sites

a. Representative of a broad spectrum of preferred habitat (e.g., host plant and nectaring plant preference, shade gradients, exposure, etc.)

b. Analysis

1) Choose sites with comparable attributes to the founder habitat.

a) Determine differences among sites within each location.

b) Comparisons between locations (founder habitat and release site).

2) Quantify and compare such attributes as:

a) Percent canopy cover and density.

i. Throughout season as the canopy changed.

b) Frequency, density and phenology of the host and nectaring plants.

3) Quantify for each generation.

4) Climatic conditions

a) Temperature, humidity and solar incidence using data loggers.

12. Monitoring

a. Transect

1) Protocol

2) Size

3) Frequency

4) Climatic conditions

5) Plotting

6) Distinguishing between in situ progeny from previous releases from ex situ progeny released from current captive group.

H. Responsibilities of Partners

1. Each partner agency delineates their tasks in the recovery of the species.

I. Action Committees

1. Scope and purpose

a. Formation to deal with immediate concerns and issues.

1) Procedural issues in implementing the plan.

2) Factors that jeopardize the goals of the recovery plan.

J. Timeline

1. Include the following elements:

a. Literature review

b. Draft recovery plan

c. Final recovery plan

d. Recovery plan revisions

e. Tour of habitat

f. Development of captive breeding protocol

g. Development of species monitoring protocol

h. Development of habitat management plan

i. Habitat management

j. Evaluation of release sites/founder sites

k. Captive breeding of species

l. Initial release

m. Additional releases

n. Species population monitoring and assessment

o. Publication of survey results

p. Distribution of educational materials

K. Appendices

1. Management Recommendations for the BF Habitat

a. A summation of habitat management recommendations for the butterfly.

2. Habitat Evaluation Form – Site Coversheet

a. A preliminary subjective evaluation of potential butterfly habitat.

b. Include:

1) Site name 

2) Date of evaluation

3) Reviewer name

4) Total estimated acreage of butterfly habitat

a) Existing habitat

b) Potential habitat

c) Presence of corridors

5) Management regime in place

a) Management techniques employed and frequency

6) Level of protection and commitment of landowners

a) Protected and high level of commitment

b) Protected and moderate level of commitment

c) Protected and low level of commitment

d) Unprotected and high level of commitment

e) Unprotected and moderate level of commitment

f) Unprotected and low level of commitment

7) Threats to site

3. Habitat Evaluation Form – Unit Checklist

a. Include:

1) Site name

2) Unit

3) Amount of host plant (estimate)

a) Estimate % cover

b) Estimate of unit size

4) Quality of host plant

5) Amount of first generation nectar plants

a) Use species list with abundance codes

6) Amount of second (and subsequent generations) nectar plants

a) Use species list with abundance codes

7) Amount of tree/cover/understory

a) Estimate % canopy

b) Estimate % cover of shrubs

c) Other competing understory species

8) Amount of other significant vegetation (e.g., grasses, sedges, etc.)

a) Estimate % cover

9) Presence of symbiots (e.g., ants)

10) Presence of associated Lepidoptera

11) Amount of bare ground

a) Estimate % cover

4. Known nectaring plant checklist – All Generations

a. Abundance codes

1) 1 – Dominant (one of the most abundant species)

2) 2 – Common (non-dominate but widespread)

3) 3 – Frequent (occurring throughout site in low numbers)

4) 4 – Scattered (common in only a few locations)

5) 5 – Infrequent (few scattered in few locations)

6) 6 – Rare (less than 10 individuals)
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