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Hi Gerry. I’ve attached the almost final monitoring plan that I will be delivering to NFWF on Tuesday.
If you have time for overall comments, that would be great. However, this is a living document and I
will be putting out a broader call for comments to the entire group in July, so you’ll have time for
more detailed comments.
 
I need to finish the implementation plan. One of the key components is the letter of intent that we
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the plan as ‘draft’ and partners will have a chance to make detailed changes before we try to get it
signed.
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Dan
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June 3, 2020

       , U.S. Fish and Wildlife Service-San Francisco Bay National Wildlife Refuge Complex

       , California Institute of Environmental Studies

       , Channel Islands National Park

       , Grupo de Ecologia y Conservacion de Islas

       , U.S. Geological Survey

       , Conservation Metrics, Inc.

       , Point Reyes National Seashore

       , Naval Base Ventura County

       , Naval Base Coronado

       , Bureau of Land Management



Dear Partner,

This Letter of Intent (LOI) expresses the commitment of partners of the Ashy Storm-petrel Working Group (hereafter, the Working Group) to cooperatively monitor and manage breeding habitat throughout the ashy storm-petrel (ASSP) breeding range. It is in no way meant to be a legally binding document, but rather an agreement among Working Group organizations/agencies to implement range-wide monitoring of breeding ASSPs. The Working Group includes Point Blue Conservation Science (Point Blue), U.S. Fish and Wildlife Service-San Francisco Bay National Wildlife Refuge Complex (USFWS-SFBNWRC), California Institute of Environmental Studies (CIES), Channel Islands National Park (CINP), Grupo de Ecologia y Conservacion de Islas (GECI), U.S. Geological Survey (USGS), Conservation Metrics, Inc. (Conservation Metrics), Point Reyes National Seashore (PRNS), Naval Base Ventura County (NBVC), Naval Base Coronado (NBC), and U.S. Bureau of Land Management (BLM). The Working Group will work to support the implementation of the Range-wide Ashy Storm-petrel Monitoring Plan (hereafter, the Monitoring Plan). The working group will be guided by a technical advisory committee (hereafter, the TAC) that will be made up of both members and non-members of the Working Group with expertise in the biology, ecology, and management of ASSP. This LOI will remain in effect for five years (the monitoring cycle outlined within the Monitoring Plan) and will then be revised and renewed for another five-year period. 

BACKGROUND

In 2016, the National Fish and Wildlife Foundation (NFWF) funded the development of the Ashy Storm-petrel Conservation Action Plan. The final plan identified four priority tasks, one of which was to form an ASSP working group and develop a range-wide monitoring plan to 1) index annual population size, 2) estimate annual reproductive success, and 3) estimate adult survival. In 2018, NFWF funded Point Blue to form a multi-partner working group and develop a robust and feasible monitoring plan to standardize efforts throughout the ASSP’s breeding range. To accomplish this task, Point Blue held two workshops over a two-year period to obtain input and consensus on the components of the monitoring plan. By the end of the two workshops, the members of the working group agreed to the following main outcomes.     

1) Develop a monitoring plan that will follow a five-year cycle. The plan is to include sites throughout the ASSP breeding range to be monitored every five years using a minimum assessment protocol as well as sites that will be monitored annually in each of three core locations: Southeast Farallon Island, the Channel Islands, and Todos Santos Islands. The minimum assessment protocol is to include searches of nesting habitat and the deployment of acoustic sensors to record the presence of ASSP. Annual monitoring is to include mist netting, nest searching, and following individual nests through the breeding season in addition to all tasks of the minimum assessment.

2) Establish a technical advisory committee to advise on monitoring protocols and ensure that the monitoring plan is a living document that is updated as monitoring protocols are tested and data analyses are conducted. The steering committee will be composed of scientists conducting monitoring activities, science advisors with expertise in ashy storm-petrel and other seabird research, scientists involved in research that can benefit the monitoring and management of ashy storm-petrels (e.g., at-sea surveys), and government agency representatives involved in the management of ashy storm-petrel populations and/or breeding habitat.

3) Draft a letter of intent to commit to maintaining a long-term ashy storm-petrel monitoring program. The letter will outline roles of monitoring and management partners, including the review and update of the monitoring plan, participation on the technical advisory committee, and commitment to fundraising to maintain the monitoring program.



PURPOSE

The purpose of this LOI is to formalize a partnership among the organizations and agencies involved in the monitoring and management of breeding habitat throughout the ASSP breeding range in order to support monitoring efforts that will generate data needed to 1) establish trends in ASSP breeding activity at individual locations, and document changes in available breeding habitat at individual locations throughout the ASSP breeding range, 2) estimate annual site-specific and range-wide reproductive success, 3) develop an index for annual breeding population size that can track trends over time, and 4) estimate annual rates of adult survival. 

ACTIONS TO BE IMPLEMENTED

Point Blue, USFWS-SFBNWRC, CIES, CINP, GECI, USGS, Conservation Metrics, PRNS, NBVC, NBC, and BLM all agree to conduct the following actions when adequate funding is available for a given agency/organization to accomplish the assigned actions:

     A. All parties will conduct the following activities:

A.1. Communicate, coordinate, and collaborate on fundraising efforts in order to maximize efficiency and successfully achieve the tasks outlined within the Monitoring Plan

A.2. Designate a representative to serve on the TAC, participate in virtual meetings as needed, and attend one in-person TAC meeting per year

A.3. As part of the TAC, review Monitoring Plan, including protocols, on an annual basis and advise on updates to the Monitoring Plan as needed

A.4. Cooperatively develop a data sharing agreement for Working Group members to share summarized data that will allow the species to be monitored and studied on a range-wide scale.

     B. Point Blue will conduct the following activities:

B.1. Designate a coordinator for the Working Group and TAC who will organize meetings, maintain meeting minutes in a central online location accessible to all Working Group and TAC members, and manage and maintain all summarized data in a central online location accessible to all Working Group members

B.2. Conduct annual monitoring at Southeast Farallon Island using the mist netting, breeding survey, and minimum assessment protocols as outlined within the Monitoring Plan 

B.3. Store and manage raw data within the Point Blue database 

B.4. Share summarized data with the Working Group Coordinator to be stored and managed in the central online database accessible to all Working Group members  

     C. USFWS-SFBNWRC will conduct the following actities:

C.1. Provide logistical support and funding when available for monitoring on Southeast Farallon Island

C.2. Coordinate access to Southeast Farallon Island for Working Group members conducting monitoring on the island

     D. CEIS will conduct the following activities:

D.1. Assist CINP with conducting annual monitoring at Santa Cruz Island and San Miguel Island using the mist netting, breeding survey, and minimum assessment protocols as outlined within the Monitoring Plan

D.2. Assist CINP with conducting monitoring at five-year sites throughout the Channel Islands using the minimum assessment protocol as outlined in the monitoring plan

D.3. Assist NBC with conducting monitoring at five-year sites on San Clemente using the minimum assessment protocol as outlined in the Monitoring Plan

     E. CINP will conduct the following activities:

E.1. Work with CEIS to conduct annual monitoring at Santa Cruz Island and San Miguel Island using the mist netting, breeding survey, and minimum assessment protocols as outlined within the Monitoring Plan

E.2. Work with CIES to conduct monitoring at five-year sites throughout the Channel Islands using the minimum assessment protocol as outlined in the Monitoring Plan

E.3. Store and manage raw data within the CINP database 

E.4. Share summarized data with the Working Group Coordinator to be stored and managed in the central online database accessible to all Working Group members

     F. GECI will conduct the following activities:

F.1. Conduct annual monitoring at Isla de Todos Santos, Sur using the mist netting, breeding survey, and minimum assessment protocols as outlined within the Monitoring Plan

F.2. Conduct monitoring at five-year sites on Islas Coronados and Isla San Martin using the minimum assessment protocol as outlined in the Monitoring Plan

F.3. Store and manage raw data within the GECI database 

F.4. Share summarized data with the Working Group Coordinator to be stored and managed in the central online database accessible to all Working Group members

     G. USGS will conduct the following activities:

G.1. Conduct monitoring at five-year sites assigned to USGS within the Monitoring Plan using the minimum assessment protocol as outlined in the Monitoring Plan

G.2. Store and manage raw data within the GECI database 

G.3. Share summarized data with the Working Group Coordinator to be stored and managed in the central online database accessible to all Working Group members 

     H. Conservation Metrics will conduct the following activities:

H.1. Supply pre-programmed acoustic sensors to teams conducting minimum assessment surveys

H.2. Provide training on set-up, maintenance, and deployment of acoustic sensors to teams conducting minimum assessment surveys

H.3. Store and manage audio files produced by acoustic sensors deployed by all teams on the Conservation Metrics server

H.4. Analyze all audio files to derive ASSP activity rates for each site

H.5. Store and manage raw data within the GECI database 

H.6. Share summarized data with the Working Group Coordinator to be stored and managed in the central online database accessible to all Working Group members 

     I. PRNS will conduct the following activities:

I.1. Conduct minimum assessment surveys at Bird Rock and Stormy Stack using the minimum assessment protocol as outlined in the Monitoring Plan

I.2. Store and manage raw data within the PRNS database 

I.3. Share summarized data with the Working Group Coordinator to be stored and managed in the central online database accessible to all Working Group members

     J. NBVC will conduct the following activities:

J.1. Conduct minimum assessment surveys San Nicolas Island using the minimum assessment protocol as outlined in the Monitoring Plan

J.2. Store and manage raw data within the NBVC database 

J.3. Share summarized data with the Working Group Coordinator to be stored and managed in the central online database accessible to all Working Group members

     K. NBC will conduct the following activities:

K.1. Conduct minimum assessment surveys San Clemente Island using the minimum assessment protocol as outlined in the Monitoring Plan

K.2. Store and manage raw data within the NBVC database 

K.3. Share summarized data with the Working Group Coordinator to be stored and managed in the central online database accessible to all Working Group members

     L. BLM will conduct the following activities:

L.1. Provide logistical support and funding when available for monitoring within the California Coastal National Monument

L.2. Coordinate access to offshore rocks within the California Coastal National Monument for Working Group members conducting monitoring on those offshore rocks

This LOI confirms the partnership among … in implementing a five-year monitoring cycle for ASSP throughout their breeding range. This LOI does not commit any party to obligate any funds. This LOI does not supersede any party’s legal authority or responsibility. This LOI does not prevent other groups from becoming a member of the Working Group. The specific tasks, and any funding contemplated by this LOI will be accomplished through individual agreements between parties.

By signing this letter, each member organization/agency confirms an understanding of the process and actions to be implemented. 

Sincerely, 





Manuel J. Oliva, Chief Executive Officer, Point Blue Conservation Science



I concur with this Letter of Intent

Signed						Date



________________________________		_________________

       , U.S. Fish and Wildlife Service-San Francisco Bay National Wildlife Refuge Complex



________________________________		_________________

       , California Institute of Environmental Studies



________________________________		_________________

       , Channel Islands National Park



________________________________		_________________

       , Grupo de Ecologia y Conservacion de Islas



________________________________		_________________

       , U.S. Geological Survey



________________________________		_________________

       , Conservation Metrics, Inc.
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________________________________		_________________

       , Point Reyes National Seashore



________________________________		_________________

       , Naval Base Ventura County



________________________________		_________________

       , Naval Base Coronado



________________________________		_________________

       , Bureau of Land Management
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Background

The ashy storm-petrel (ASSP) is a seabird species of major conservation concern. This small, long-lived, colonially breeding species is endemic to the California Current. Due to major population declines, threats from colony predation, and a high risk of at-sea mortality (e.g., from oil spills), the ASSP has been listed as a California Species of Special Concern. It has also been listed as “Endangered” by the International Union for Conservation of Nature (IUCN 2014) due to its restricted geographic range, small population size, and apparent declines. In 2013, the species was petitioned for listing under the Federal Endangered Species Act, though ultimately it was not listed (Parker 2016).

ASSP have been discovered nesting at 33 known locations between Point Cabrillo, Mendocino County, California and Todos Santos Islands, Baja California, Mexico, but are thought to breed at several more locations where birds have been detected but breeding has not been confirmed (Parker 2016). The majority of the known population (98%) nests at four California island locations: the Farallon Islands (38%), Santa Barbara Island (28%), San Miguel Island (26%), and Santa Cruz Island (6%). However, these estimates are based on a Farallon Islands population of ~995 pairs in 1992.  An earlier estimate put the Farallon Islands population at ~2,000 pairs, making up greater than 50% of the range-wide population.  These differences in breeding population estimates highlight the difficulty in estimating population size for this crevice nesting species, especially when multiple techniques are deployed across different breeding sites. To date, there is no monitoring plan that describes a standardized approach to estimating population size for individual colonies throughout the breeding range.

The National Fish and Wildlife Foundation funded the development of the ASSP Conservation Action Plan (CAP) which was finalized in 2016 (Parker 2016). The CAP focuses on a number of conservation actions that will promote the recovery of this species, including habitat restoration, removal of introduced predators, and use of artificial nesting habitat to reduce predation rates. The success of these actions will have impacts on local breeding numbers as well as the range-wide population. Understanding the impacts of conservation actions at the population level will require a standardized approach to monitoring across the breeding range. Thus, the CAP calls for an ASSP working group to guide the development of a range-wide monitoring plan in order to standardize monitoring protocols and effort throughout the ASSP breeding range. A standardized approach will allow for comparing the effectiveness of different conservation strategies among sites and will allow for assessing population-level impacts of ocean variability and anthropogenic threats like oil spills and climate change.

The ASSP Monitoring Plan presented herein is an attempt to standardize monitoring methods across the ASSP breeding range. It was developed through a series of workshops held on November 9, 2018 at the Channel Islands National Park headquarters in Ventura, California and on October 18, 2019 at the Point Blue headquarters in Petaluma, California in which 27 experts came to consensus on an overall approach and specific protocols for monitoring ASSP at breeding sites throughout their breeding range. The participants of the two workshops are listed in the Acknowledgements section and form the current ASSP Working Group. The overarching goals of the Monitoring Plan are as follows: 

1) To track potential expansions and contractions in the ASSP breeding range

2) Document changes in available breeding habitat at individual locations throughout the breeding range  

3) Establish trends in ASSP presence and vocal activity at individual breeding locations throughout the breeding range 

4) Develop a population index that can track trends in population size at individual locations and range-wide over time 

5) Estimate annual rates of adult survival at core sites throughout the breeding range   

6) Estimate annual site-specific and range-wide reproductive success

During Workshop 2, the Working Group made an effort to standardize protocols across locations with members from different monitoring programs coming to consensus on equipment to be used, timing of surveys, and metrics to be measured. The Working Group also decided that protocols did not necessarily need to be completely standardized across locations because of logistics unique to each location and differences in phenology due to latitude.

The ASSP Monitoring Plan is a living document that will be reviewed and revised annually by the ASSP Working Group. The Working Group also initiated a list of research questions that, when answered, will be used to improve the Monitoring Plan (see Remaining Tasks and Research Questions section below). This list will also be reviewed and revised by the Working Group on an annual basis.

Range-wide Approach

The overarching approach develop by the Working Group includes a five year monitoring cycle with intensive annual monitoring occurring at three ‘Core’ locations and minimum assessment monitoring occurring once every five years at nine ‘5-year’ locations (see Sites to Be Monitored section below). Additionally, opportunities were identified at six ‘Minimum Plus’ locations where monitoring can be conducted with more effort and/or more frequently than at 5-year locations but not as intensely as at Core sites.    

Minimum assessment monitoring at 5-year locations will involve the deployment of acoustic sensors and a survey of accessible breeding habitat when the acoustic sensors are deployed and retrieved. Each acoustic sensor will be programmed to record ASSP calls every night throughout their deployment. This will 1) document the presence of ASSP at a given location and 2) establish patterns of activity throughout the breeding season. The surveys of accessible habitat will be used to 1) track changes in available habitat at a given location and 2) document physical evidence of breeding activity to confirm active breeding and better interpret data from the acoustic sensors. 

Annual intensive monitoring at Core locations will involve the minimum assessment described above in addition to mist netting surveys and surveys of breeding habitat. Mist netting surveys will be conducted during new moons throughout the breeding season and will be used to 1) calculate catch per unit effort (CPUE) as an index of adult breeding population size for individual breeding locations and throughout the breeding range and 2) estimate adult survival through the marking and recapturing of individual birds. Estimates of CPUE from mist netting surveys can also be compared to results from the acoustic sensors to improve our interpretation of acoustic sensor results at Core, 5-year, and Minimum Plus sites. Breeding habitat surveys will involve searches of potential breeding habitat to estimate annual nest site occupancy and monitoring of individual nest sites to estimate annual breeding productivity. As with the CPUE estimates, data on nest site occupancy can also be compared to results from the acoustic sensors to improve our interpretation of acoustic sensor results at Core, 5-year, and Minimum Plus sites.   

Monitoring at Minimum Plus sites will occur at least once during a five-year monitoring cycle (but can occur more frequently) and involve a combination minimum assessment surveys with mist-netting and/or breeding habitat surveys. 

Detailed protocols for the minimum assessment, mist netting, and breeding habitat surveys are provided at the end of this document.

Locations to Be Monitored

For the purposes of the Monitoring Plan, we define ‘location’ as a broad geography such as an island or offshore rock that likely represents a subpopulation of breeding ASSP and a ‘site’ as a specific place where surveys will take place. Thus, a location may contain multiple sites where surveys will take place. A total of 18 locations were selected for inclusion in the Monitoring Plan. Table 1 identifies the Core, 5-year, and Minimum Plus locations and provides information about ASSP breeding status taken from Dunleavy et al. (2019). The geographic distribution of these 18 locations is shown in Figure 1. Specific sites to be surveyed are listed within each of the specific survey protocols at the end of this document. In some cases, sites selected for mist netting are different than sites selected for breeding habitat surveys due to logistics around accessing habitat and setting up mist nets.

Table 1. List of locations to be monitored with location type and information on known ASSP breeding status, including detection during acoustic survyes, for each as reported in Dunleavy et al. (2019).

		Location Name

		Location Type

		ASSP Breeding Status



		Newport Rocks

		5-year

		Breeding status unknown; no acoustic detections



		Stillwell Point

		5-year

		Breeding confirmed in last 20 years; acoustic detections



		Wharf

		5-year

		Breeding confirmed in last 20 years; acoustic detections



		Franklin Smith

		5-year

		Breeding confirmed in last 20 years; acoustic detections



		Bird Rock

		Minimum Plus

		Breeding confirmed in last 20 years; acoustic detections



		Stormy Stack

		Minimum Plus

		Breeding confirmed in last 20 years; acoustic detections



		SE Farallon Island

		Core

		Breeding confirmed in last 20 years; acoustic detections



		Castle Rock

		5-year

		Breeding confirmed  >20 years ago; acoustic detections



		Hurricane Rock

		5-year

		Breeding confirmed in last 20 years; acoustic detections



		Piedras Blancas

		5-year

		Breeding confirmed in last 20 years; acoustic detections



		San Miguel Island

		Minimum Plus

		Breeding confirmed in last 20 years; acoustic detections



		Santa Cruz Island

		Core

		Breeding confirmed in last 20 years; acoustic detections



		Santa Barbara Island

		Minimum Plus

		Breeding confirmed in last 20 years; acoustic detections



		San Nicolas Island

		Minimum Plus

		Breeding status unknown; acoustic detections



		San Clemente Island

		Minimum Plus

		Breeding confirmed in last 20 years; no acoustic detections



		Islas Coronados

		5-year

		Breeding confirmed in last 20 years; no acoustic surveys



		Islas Todos Santos

		Core

		Breeding confirmed in last 20 years; no acoustic surveys



		Isla San Martin

		5-year

		Breeding status unknown; no acoustic surveys
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Figure 1. Map showing the geographic distribution of the monitoring locations listed in Table 1. 

The three Core locations were selected based on population size, historic monitoring effort, and program capacity for intensive annual monitoring. Southeast Farallon Island has the longest continuous monitoring program of the three locations, with mist netting and nest monitoring taking place annually since 1971 and effort standardized since 1993. Additionally, acoustic sensors were deployed at the island as part of the Dunleavy et al. (2019) range-wide study in 2017 and 2018. Southeast Farallon Island also has the largest ASSP breeding population of any location within the breeding range. Santa Cruz Island has a much smaller ASSP breeding population and monitoring effort at has been more variable. However, standardized nest monitoring has been conducted annually at Santa Cruz Island since 1995. Additionally, mist netting was conducted annually at Scorpion Rock off the northeast end of the island from 2004 through 2006 as part of a study to guide potential habitat restoration (Carter et al. 2007) and acoustic sensors were deployed at Scorpion rock as part of the Dunleavy et al. (2019) range-wide study in 2017 and 2018. While Santa Cruz Island has the smallest breeding population of the three Channel Islands locations where ASSP breed, it is the least logistically complicated island to monitor. Islas Todos Santos has a smaller population than the other core locations and its monitoring program was more recently initiated in 2014. However, this location is important as it is at the southern end of the breeding range and the monitoring program is well established and has a high probability of continuing long term. Monitoring effort at Islas Todos Santos has included mist netting and nest monitoring. Acoustic sensors have not been deployed at Islas Todos Santos. 

The six Minimum Plus locations were selected based on past or current monitoring efforts and significance to the range-wide population. Santa Barbara Island and San Miguel Island have estimated breeding populations that are larger than the estimated population for Santa Cruz Island, but are logistically more difficult to monitor and annual monitoring may not be possible. Past monitoring effort at Santa Barbara Island has included mist netting surveys in 1993-1996 and 2010-2015, breeding habitat searches in 2009-2010, and acoustic sensor deployment in 2017-2018. Past monitoring effort at San Miguel Island has included mist netting in 1993-1996 and 2005 and acoustic sensor deployment in 2018. Minimum assessments will be conducted at Santa Barbara Island and San Miguel Island during the same year that all the 5-year locations are surveyed and at least one mist netting session will be conducted at each of the two islands during the five-year monitoring cycle. Annual visits to San Clemente, where an estimated 35-40 pairs breed, have been conducted since 2012. A minimum assessment will be conducted at San Clemente Island during the same year that all the 5-year locations are surveyed and at least one mist netting session will be conducted on the island annually. ASSP were more recently discovered in 2017 on San Nicolas Island through the use of acoustic sensors. Acoustic sensors will continue to be deployed annually on San Nicolas Island and breeding habitat searches will be conducted in areas of suspected breeding. Mist netting and minimum assessment surveys (without acoustic sensors) have been conducted annually on Bird Rock and Stormy Stack since 2012 (Becker et al. 2016). Additionally, acoustic sensors were deployed on both rocks in 2017 and 2018 as part of the Dunleavy et al. (2019). Similar effort will continue annually at this location through the five year monitoring cycle.  

The nine 5-year locations were selected based on results from Dunleavy et al. (2019) and their distribution throughout the breeding range. All 5-year locations but Newport Rocks and Isla San Martín have had confirmed ASSP breeding and had ASSP detected during the Dunleavy et al. (2019) acoustic sensor study. Newport Rocks is at the northern end of the ASSP breeding range and it is unknown whether birds breed at this location. There were no acoustic detections at Newport Rocks during the Dunleavy et al. (2019) study. San Martín is at the southern end of the ASSP breeding range. ASSP have been captured during mist netting surveys at San Martín, but nesting has not been confirmed. This site was not included in the Dunleavy et al. (2019) acoustic sensor study. Additionally, breeding has been confirmed at Castle Rock, but not within the last 20 years. ASSP calls were detected at Castle Rock during the Dunleavy et al (2019) acoustic sensor survey.    

Monitoring Coordination and Data Management

The Working Group will designate one ASSP Coordinator who will coordinate the efforts of the institutions conducting monitoring activities. The survey protocols found at the end of this document contain details on data to be collected and provide example data sheets that can be printed and used in the field. Individual project teams can use these data sheets or design their own data sheets that contain fields to record the standardized data described in each protocol. Individual project teams will keep copies of their raw data on their institutional computer servers following their own data formats and standards. Each project team will share summarized data with the rest of the Working Group. The ASSP Coordinator will provide annual electronic data files to each team for the entry of summarized data. After entering summarized data, copies of each summarized data file will be sent to the ASSP Coordinator who will compile files from all teams into one complete summarized data file per survey type. Copies of the complete data files will be distributed to all members of the Working Group.

Remaining Tasks and Research Questions

During Workshop 2, the Working Group developed a list of tasks to be completed and research questions to be answered in order to improve the Monitoring Plan. This is by no means an exhaustive list and the list will be revised annually by the Working Group. The list is presented here in two categories: 1) tasks and research to be completed within the first year of the five year monitoring cycle and 2) research to be completed by the end of the five year monitoring cycle.

The following should be completed within the first year of the five year monitoring cycle:

1) Develop a photographic guide that shows examples of brood patch status to be used with the mist netting protocol. The guide should have one or more photos for each of the brood status codes listed in the mist netting protocol.

2) Develop a photographic guide that shows examples of chick development status to be used with the minimum assessment and nest survey protocols. The guide should have one or more photos for each of the chick development codes listed in the minimum assessment and nest survey protocols. 

3) Conduct a power analysis to determine the minimum level of mist netting effort needed to detect a meaningful population change (e.g., a change that may trigger management action such as moving the ASSP conservation status between IUCN red list categories). This analysis is currently being conducted by Point Blue using the long-term mist netting data from Southeast Farallon Island. 

The following should be completed by the end of the five year monitoring cycle:

1) Develop a plan to implement monitoring of at-sea ASSP abundance once every five to ten years. At-sea surveys are important for establishing total ASSP population size as opposed to breeding population size indexed by mist netting surveys. 

2) Conduct a study to determine if and how the placement of mist nets and acoustic sensors relative to the location of active nest sites affects detection rates for both methods. In other words, will determine whether mist nets and acoustic sensors capture more ASSP adults and ASSP calls, respectively, when placed closer to nesting sites. The results of this study can be used to calibrate mist netting and acoustic sensor results for comparison across locations.

3) Use data from both mist net surveys and acoustic sensors to conduct an analysis that identifies peak periods of ASSP activity for each breeding location and determines whether periods of peak activity change with latitude and/or shift throughout the breeding season. The results of this analysis can be used to select the best window for conducting mist net surveys and determine whether survey start and end times should be defined in terms of hours after sunset or as specific times on the clock. The analysis will also determine whether the mist netting survey window should change throughout the breeding season.

4) Conduct a power analysis to determine the minimum level of acoustic sensor effort (i.e., number of sites and how often) needed to detect changes in breeding site use throughout the breeding range and determine the impacts of oceanographic events like El Niño events on the results of periodic (e.g., every five years) monitoring. The results of this analysis will help determine whether the frequency of minimum assessment surveys and number of locations surveyed will need to change.  
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Minimum Assessment Protocol

Goal 

To track potential expansions, contractions in ASSP breeding range, establish trends in ASSP presence and vocal activity at individual locations, and document changes in available breeding habitat at individual locations throughout the ASSP breeding range. 

Objectives 

1) Document ASSP presence at the breeding locations listed in Table 1 by visually inspecting potential breeding habitat and deploying acoustic sensors to record ASSP call rates

2) Map active breeding sites and document evidence of breeding activity such as incubating adults, eggs, chicks, shell fragments, evidence of predation, etc. 

3) Photographically document changes in available breeding habitat due to erosion, rock slides, sea level rise, etc. 

Sites to be monitored 

Table 1 lists all breeding locations to be monitored with the Minimum Assessment protocol. Locations are categorized as to whether they will be surveyed annually (Core), once every five years (5-year), or at least once every five years with the potential for more frequent monitoring as described within the ASSP Monitoring Plan (Minimum Plus). There are a total of three Core locations, nine 5-year locations, and six Minimum Plus locations. The survey methods outlined below will be used at all locations regardless of frequency category. 

Methods 

This protocol follows methods outlined within Becker et al. (2016) and Dunleavy et al. (2019). Breeding locations are to be surveyed twice during a given survey year: once between 1 February and 31 March when acoustic sensors are being deployed and again between 1 August and 30 September when acoustic sensors are retrieved. The full Minimum Assessment protocol will be conducted during each of the two visits. 

On-site overview. Upon arrival to a given location, use a digital camera to take overview photographs of potential ASSP breeding habitat that can be safely accessed and thoroughly searched within a reasonable amount of time. For long-term projects, potential habitat includes, at a minimum, areas that have been consistently surveyed as part of the long-term monitoring program. Overview photographs should be taken from a distance (e.g., from the boat prior to dropping biologists off) so that location of potential habitat on a rock can be recorded and close up so that active breeding sites can be mapped within the habitat. These overview photographs will be taken at the beginning of every survey in order to document geological events (e.g., rock slides) that may change potential breeding habitat. If major geological changes have occurred on the rock or island, the areas of searchable potential habitat will need to be redrawn and documented.

Overview photographs can be printed for subsequent visits to locate the areas of potential breeding habitat previously searched and for mapping breeding sites. Table 3 can be printed and used to log information about photographs. Use a handheld GPS to record the position from which each photograph was taken. For all subsequent surveys, use these photo positions to take overview photos so that changes in breeding habitat can be tracked over time. For each photo, record the photo number assigned by the camera and a brief description of the photo in the photo log. After a given survey has been completed, annotate digital photos to show areas of habitat that were searched, identify specific active breeding sites, and show specific sites where acoustic sensors were deployed. These photos will guide monitoring activities upon subsequent visits.  

Breeding site survey. After overview photographs are taken, begin searching potential breeding habitat for evidence of active breeding. Use a flashlight to look into potential breeding sites. Potential breeding sites are defined as rock cavities, including crevices, grottos and other types of cavities that have adequate space, sufficient depth and a level area for egg placement. An active site is a site in which an adult, egg, eggshell fragments or chick is observed. When an active site is discovered, assign the site a number, map it on the printed overview photograph, photograph the crevice, and record its contents.  Table 4 can be printed and used as a datasheet for this information. Active sites should also be marked so that they can be easily located during subsequent visits. For locations that are surveyed annually, sites can be marked with paint. For locations that are surveyed every five years, a metal tag can be used and secured to rock using epoxy or a masonry nail. A list of “known” active breeding will be created and use of these known sites will be tracked over time. Upon subsequent visits, use the original site number assigned to a given site when recording contents. If a “known” site is not active upon subsequent visits, record it as inactive on the datasheet and continue to record information on the site so as to track its use through time. Record the photograph number and site number in the photo log.

If an egg is observed in a site, record whether the egg is whole, cracked, broken (no bite holes, no veins with blood visible, and clean membrane), depredated or scavenged (bite holes in edges and no veins with blood visible), hatched (with blood-filled veins), old (dirty and membrane not shiny and faded) or unknown. At sites where multiple storm-petrel species may be breeding, attempt to use techniques such as play-back of the ashy storm-petrel call to verify the egg is from an ashy storm-petrel. If an adult is observed in incubating posture and an egg may be present but cannot be seen, record this as an adult in incubating posture. When unviable eggs (i.e., cracked or broken) or egg fragments are found, remove them from the site so that they are not recorded again during subsequent surveys. Also remove all feathers and down so that new use of the breeding site can be detected upon subsequent visits. If possible, save egg parts for museum specimens and potential DNA analysis to confirm storm-petrel species.

If a chick is observed in a site, describe its development status based on the degree of plumage development and body size using the codes and descriptions found in Table 2. 



Finally, record all evidence of predation on adults, chicks, and eggs with a brief description of what species of predator you think was responsible and why. If there is not enough evidence to suggest a predator species, then just describe what evidence suggests that predation occurred.  

Deployment of acoustic sensors. Conservation Metrics will provide programmed Song Meter 4 sensors (or equivalent models as technology advances over time) and training on their use to survey teams in January of a given survey year. Table 1 lists deployment sites for each breeding location and identifies the team responsible for deploying sensors at each location. The sensors will be equipped with two microphones each configured with gain of 16 dB, preamp of 26 dB, no high-pass filter, and sample rate of 22,050 Hz. Custom fabricated battery boxes, provisioned with 12 D-batteries, will be provided to power the sensors. The sensors will be programmed to record for one minute out of every five minutes from 30 minutes before sunset to 30 minutes after sunrise on every survey night. 

Use the coordinates listed in Table 1 and photographs of past deployments to locate the specific site for sensor/battery box unit deployment. The acoustic sensor should be attached to the battery box with light rope or cable ties. The battery cable should not be the only line of connection between the battery box and acoustic unit. An example of a deployed acoustic sensor/battery box unit is shown in Figure 1. Units should be deployed in a secure location and, where possible, placed behind natural windbreaks to reduce overloaded recordings related to strong local winds. In some instances, it may be beneficial to secure the entire unit to rock/soil using stakes and/or masonry nails as anchors if the only placement option is precarious. At locations where other species of seabirds nest, cages made with chicken wire can be erected over the unit to prevent other species from nesting on them and damaging the microphone. 

Take a photo of the set-up during deployment and upon retrieval and enter the date, deployment site name, sensor number, and photo number in the photo log. These will serve as the deployment and retrieval records for each sensor. The photos can also be 1) referenced for subsequent surveys so that exact sensor deployment orientation can be repeated to the greatest extent possible and 2) used to document any movement or damage that occurred between the time of deployment and retrieval. 

Photograph storage and data entry. After each survey, each team will download photos onto computer servers owned by that organization/agency. All photos from a single survey should be stored in a separate folder named with the location and date of the survey. Each photo should be renamed with information about survey location and date as well as retaining the original photo number so that it can be cross referenced to the photo log. For example, photo number 00016 taken at Bird Rock on 15 March 2021 can be named ‘Bird Rock 031521 00016’. 

Data collected during each survey will be entered into a Microsoft Excel spreadsheet provided to survey teams in January of a given survey year. Data files will be stored on the computer servers owned by the survey team’s organization/agency. A copy of each file will be sent to the ASSP Coordinator who will compile files from all teams into one complete data file. Copies of the complete data file will be distributed to each survey team.  



Literature Cited

Becker, B.H., H.R. Carter, R.P. Henderson, A.M. Weinstein, and M.W. Parker. 2016. Status and monitoring of Ashy Storm-Petrels Oceanodroma homochroa at Point Reyes National Seashore, 2012-2015. Marine Ornithology 44: 63–70.

Dunleavy, K., M. McKown, W. Standley, J. Schlueter, J. Felis, E. Kelsey, and J. Adams. Regional-scale passive acoustic surveys for storm-petrels in the California Coastal National Monument and other major breeding colonies during 2017 and 2018. Final Report to the National Fish and Wildlife Foundation. Conservation Metrics, Santa Cruz, CA. 48pp.

McIver, W.R. and H.R. Carter. 1996. Breeding Phenology and Success of the Ashy Storm-petrel at Santa Cruz Island, California: 1996 Data Collection Protocol. Unpubl. Report, National Biological Service, California Science Center, Dixon, California. 7pp.





























































Table 1. List of locations where minimum assessment surveys will be conducted, specific sites where acoustic sensor units will be deployed, and the survey team that will be conducting the survey. Each site is categorized as to whether it is a Core, Minimum Plus, or 5-year site. 



		

		

		

		Coordinates

		



		Location

		Site

		Site Type

		Longitude

		Latitude

		Survey Team



		Newport Rocks

		Newport

		5-year

		39.567830

		-123.773250

		USGS



		Stillwell Point

		Stillwell Point 1

		5-year

		39.254727

		-123.787168

		USGS



		

		Stillwell Point 2

		5-year

		39.254810

		-123.786740

		USGS



		Wharf

		Wharf

		5-year

		39.130740

		-123.724405

		USGS



		Franklin Smith

		Franklin Smith

		5-year

		39.102101

		-123.712171

		USGS



		Bird Rock

		Bird Rock 1

		5-year

		38.230428

		-122.994055

		PRNS/USGS



		

		Bird Rock 2

		5-year

		38.424588

		-123.121073

		PRNS/USGS



		Stormy Stack

		Stormy Stack 2

		5-year

		37.947418

		-122.785745

		PRNS/USGS



		

		Stormy Stack TBD

		5-year

		

		

		PRNS/USGS



		SE Farallon

		Lighthouse Hill

		Core

		37.698970

		-123.002200

		Point Blue



		

		Carpentry Shop

		Core

		37.697800

		-123.000420

		Point Blue



		

		The Gap 

		Core

		37.700210

		-123.003600

		Point Blue



		Castle Rock

		Castle S CRM04

		5-year

		36.374960

		-121.908555

		USGS 



		Hurricane Rock

		Hurricane

		5-year

		36.361336

		-121.908903

		USGS



		Piedras Blancas

		PB Outer Islet

		5-year

		35.664888

		-121.288541

		USGS



		San Miguel Island

		Prince Island 1

		Min Plus

		34.056200

		-120.332700

		CINPS/CIES



		Santa Cruz Island

		SCI Scorpion

		Core

		34.047700

		-119.547700

		CINPS/CIES



		

		Orizaba Rock TBD

		Core

		

		

		CINPS/CIES



		Santa Barbara Island

		SBI Arch Point

		Min Plus

		33.487700

		-119.028900

		CINPS/CIES



		

		SBI E Seal Point

		Min Plus

		33.483120

		-119.041420

		CINPS/CIES



		San Nicolas Island

		SNI BLM17

		Min Plus

		33.227430

		-119.448460

		US Navy



		

		SNI BLM12

		Min Plus

		33.226320

		-119.451620

		US Navy



		San Clemente Island

		Seal Cove

		Min Plus

		32.907330

		-118.535110

		US Navy/CIES



		Coronados

		Site 1 TBD

		5-year

		

		

		GECI



		

		Site 2 TBD

		5-year

		

		

		GECI



		San Martin

		Site 1 TBD

		5-year

		

		

		GECI



		

		Site 2 TBD

		5-year

		

		

		GECI



		Todos Santos Sur

		Site 1 TBD

		Core

		

		

		GECI



		

		Site 2 TBD

		Core

		

		

		GECI



		

		Site 3 TBD

		Core

		

		

		GECI

























Table 2. Codes to be used by all projects to describe chick status. Coders were taken from McIver and Carter (1996).



		Code

		Description



		NH

		Newly Hatched (≤ 1 day old). Still brooded by parent (although it is possible that the adult will not be present), tarsi light gray in color, down appears wet. Newly hatched chicks will be well covered by brooding adult and difficult to detect. Light peeping possible. Not bandable.



		SDb

		Small Downy, brooded (2-10 days old, probably 2-4 days old). Still brooded by parent and can generally be seen under the adult bird. Down is light gray, tarsi light gray and soft in texture. Not bandable. 



		SDa

		Small Downy, alone (2-10 days old, probably 5-10 days old). Same characteristics as SDb but found alone in nest, not brooded by an adult. Not bandable.



		LD

		Large Downy (11-20 days old). Darker gray down present, sheaths of feathers not present. Chicks at this stage and older are bandable.



		SG

		Small Gawky (21-30 days old). Dark gray down, sheaths of rectrices, remiges and/or body feathers emergent and/or feathers beginning to emerge from sheaths. Tarsi surfaces rough in texture. Down is still dominant on the body, wings, and tail.



		MG

		Medium Gawky (31-45 days old). Remiges and retrices beginning to show through down. Much down still on back, neck, and belly. Adult feathers beginning to show on head.



		LG

		Large Gawky (46-60 days old). Feather development greater in percentage in relation to down remaining on the body. Regimes and retrices assuming an adult-like appearance.



		MF

		Mostly Feathered (61-75 days old). Resembles an adult. Down clings to neck in ‘collar-like’ fashion or less, and a tuft of down on the lower belly/vent region.



		FF

		Fully Feathered (76+ days old). Chick is very near fledging. Wisps of down might still cling to neck and/or belly. Possibly no down is adherent.













Table 3. Data sheet for recording information about photographs taken and placement of the Song Meter 4 units. For all photos, record the number that the camera assigns to the photo when taken. For overview photos, record the position (lat/long) from which the photo was taken and describe the direction that the person was facing when taking the photo and any important details in the ‘Photo description and notes’ column. If multiple photos were taken at on photo position, then describe this as well. Use the same photo positions for all subsequent surveys. For Song Meter photos, record the position (lat/long) of the Song Meter unit. Record details about the set-up in the ‘Photo description and notes’ column. For breeding sites, record the number assigned to the breeding site. 

  

		Photo and Acoustic Sensor Log



		Survey Location:



		Survey Date:



		

		Photo Position or Song Meter Site

		

		



		Photo #

		Latitude

		Longitude

		Breed Site #

		Photo description and notes



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		

		

		

		

		





Table 4. Data sheet for recording contents of active breeding sites located during minimum assessment surveys. Each active breeding site will receive a unique number that will be used for this site for all subsequent surveys. Record the site number and the photo number from the photo log. Place an ‘x’ in the appropriate box if the site contains an adult or egg. For the chick column, use the codes in Table 2 to describe the chick development status if a chick is observed. If other evidence of breeding activity is present (e.g., egg shell fragments), write this in the ‘Other’ box. Record any other important information about the site in the ‘Notes’ column.



		Breeding Site Contents



		Survey Location:



		Survey Date:



		Breed Site #

		Photo #

		Adult

		Egg

		Chick 

		Other

		Notes
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Figure 1. Example set-up of an acoustic sensor unit deployed in a secure location with a natural wind break.



Mist Netting Protocol



Goal 

To standardize mist netting activities among three Core and four Minimum Plus breeding locations (Table 1) across the ashy storm-petrel (ASSP) breeding range in order to 1) develop a population index that can track trends over time and 2) estimate annual rates of adult survival.

Objectives 

1) Capture ASSP to estimate catch per unit effort (CPUE)

2) Record capture times to determine period of peak activity

3) Band and recapture birds to estimate annual rates of adult survival  

Sites to be monitored 

Table 1 lists the breeding locations where mist net surveys will be conducted and the agency/organization that will conduct the surveys. There are a total of four sites across three core locations that will be surveyed annually. There are an additional six sites across four minimum plus locations that will be surveyed semi at least once during a given five-year monitoring cycle. 

Equipment and materials

One nylon, 4-shelf mist net (Avinet, Inc.) measuring 12m in length and 2.6m in height and with a mesh size of 30mm (Note: mist net length can be reduced at 5-year+ sites that cannot accommodate a 12m net)	

Two poles measuring 3m in height

Enough rope to secure rope to stakes or large rocks nearby

	Amplifier and speaker capable of playing call at 100 db when measured 1m from speaker

	Audio file of ASSP flight call from Southeast Farallon Island to be played through sound system

	Handheld Kestrel wind meter

Methods 

When to conduct surveys. Surveys will be conducted at each of the sites in Table 1 during every new moon from April through August at a minimum. Additional surveys can be added before April or after August in order to make comparisons to historic data for a given site. 

Each survey will be conducted for a minimum of 3.5 hours during the peak activity window identified for Southeast Farallon Island – 2200 to 0130 PST. The survey window for a given site can be extended (i.e., made larger) before or after this standard window in order to make comparisons to historic data.



Ideal mist netting conditions is a local wind speed of less than 10 knots and little to no moon is visible, as strong winds and moonlight reduce the ability of nets to capture birds and make it easier for birds to avoid the net. 

Mist net set-up. Figure 1 shows an example mist net set-up. For all core sites, mist net size and specifications will be the same across sites (see equipment and materials section above). For smaller sites where mist netting is conducted, the length of the net can be reduced.  The color of poles and rope can vary among sites, but should be consistent across years for a given site. Audio equipment and specific recording of ASSP call can also differ across sites, but should be consistent among years for a given site. 

Erect a single mist net at a given location and use the same location and orientation for all future mist net surveys so that estimates of CPUE will be comparable within a given season and among years. Slip the end loops of the mist net over the poles being mindful of loop order so that the pockets of the net will open when the net is expanded. Use the rope to secure the poles in place. The rope can be tied off to stakes in the ground or nearby objects such as large rocks. Place the sound system on the ground at the base of the mist net and at the half-way point between the two poles. Adjust the volume of the sound system to measure 100 db when measured 1m from the speaker.

Mist net survey. Use a handheld Kestrel wind meter to measure local wind speed and record this at the beginning of the survey and at least once per hour throughout the survey. If wind speed changes noticeably between hourly recordings, measure and record the wind speed again. If wind exceeds 10 mph, close the net and wait for conditions to improve. Record net closure time and net re-opening time if net is reopened. Also record information about weather conditions and moon status at the beginning of the survey. For weather, include a general assessment of cloud cover (overcast, partly cloudy, clear) and fog conditions (no fog, light fog, medium fog, heavy fog). For moon status, estimate the percentage of moon that is visible (e.g., no moon = 0%, full moon = 100%).

Establish a banding station away from the net where captured birds can be processed. If conditions are adequate for mist netting, open the net and begin playing the recording at 2200 PST (or earlier based on established protocols for a given site). As birds are caught in the net, carefully remove and place each bird in a separate cloth bag and deliver to the banding station. At the banding station, record the time when the bird is processed, whether the bird is banded, the bird’s incubation patch score with a brief description of the incubation patch, and tail depth to help distinguish storm-petrel species. Other morphometric information of interest to your project can also be measured but will not be standardized across projects. Descriptions for incubation patch scores are given in Table 2. If the bird is banded, record the band number. If the bird is not banded, band the bird with a size 1b incoloy or stainless steel metal leg band that has a unique number. For U.S. sites, use bands with numbers assigned by the U.S. Geological Survey’s Bird Banding Laboratory. If the bird is banded and the band is excessively worn, replace the band with a new band and record both the old and new band number so that the bird can continue to be tracked through time. 

Data entry. Table 3 is an example data form that can be printed for use during mist net surveys. Individual project teams can develop their own data forms that, at a minimum, capture the same information as in Table 3. Individual project teams will keep copies of their raw data on their institutional servers following their own data formats and standards. The ASSP Coordinator will provide annual electronic data files for entry of summarized data. A copy of each summarized data file will be sent to the ASSP Coordinator who will compile files from all teams into one complete data file. Copies of the complete data file will be distributed to each survey team.  
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Table 1. List of locations where mist netting surveys will be conducted, specific sites where nets will be erected, the survey team that will be conducting the survey, and the site type (Core vs Minimum Plus). A Minimum Plus site is not a Core monitoring site, but will be surveyed more frequently and/or have more survey types conducted than a 5-year site.



		

		

		

		Coordinates

		



		Location

		Site

		Site Type

		Longitude

		Latitude

		Survey Team



		SE Farallon

		Lighthouse Hill

		Core

		37.698970

		-123.002200

		Point Blue



		

		Carpentry Shop

		Core

		37.697800

		-123.000420

		Point Blue



		San Miguel Island

		Prince Island 

		Min Plus

		

		

		CINPS/CIES/USGS



		Santa Cruz Island

		SCI Scorpion

		Core

		

		

		CINPS/CIES/USGS



		San Nicolas Island

		Site 1	

		Min Plus

		

		

		NBVC



		

		Site 2

		Min Plus

		

		

		NBVC



		Santa Barbara Island

		Arch Point

		Min Plus

		

		

		CINPS/CIES/USGS



		

		Elephant Seal Cove

		Min Plus

		

		

		CINPS/CIES/USGS



		San Clemente Island

		Site 1

		Min Plus

		

		

		NBC



		Todos Santos

		Todos Santos Sur

		Core

		

		

		GECI





















Table 2. Description of incubation patch (IP) scores for assessing potential ASSP breeding status from Carter et al. (1992). Table was recreated from Adams (2016).



		IP Score

		Description



		0

		Completely covered with down (no incubation patch)



		1

		5% - 50% bare (partially downy)



		1.5

		51% - 95% bare (partially downy)



		2

		96% - 100% bare (unvascularized)



		3

		96% - 100% bare (vascularized, reddish, thickened)



		4

		5% - 50% refeathered (note pins present)



		4.5

		51% - 95% refeathered (note pins present)



		5

		96% - 100% refeathered (no incubation patch, can be hard to separate from score = 0)







Table 3. Example data sheet for recording information during mist net surveys. 

  

		Mist Net Data Sheet



		Site:

Observers: 

		Date: 

		Time Opened/Closed:

		Time Reopened/Closed: 

		Weather overview

Fog:              Cloud:                Moon:



		Wind speed/direction 

		Start (2200): 

		2300:

		2400:

		0100:



		Wind speed change (Time/Speed)

		

		

		

		



		Bird

		Capture Time

		Species

		Banded (Y/N)

		Band #(existing or new)

		IP Score

		Tail Depth

		Notes



		1

		

		

		

		

		

		

		



		2

		

		

		

		

		

		

		



		3

		

		

		

		

		

		

		



		4

		

		

		

		

		

		

		



		5
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Figure 1. Example mist net set-up from Bird Rock, Point Reyes National Seashore. Photo provided by Ben Becker.







































Breeding Habitat Survey Protocol



[bookmark: _GoBack]Goal 

To standardize breeding habitat surveys among three Core breeding locations across the ashy storm-petrel (ASSP) breeding range in order to estimate annual site-specific and range-wide reproductive success.

Objectives 

1) Survey suitable breeding habitat to locate active breeding nest sites

2) Follow individual nest sites to document contents and determine fate

3) Document predation at active breeding nest sites and within breeding habitat 

Sites to be monitored 

Table 1 lists the three Core locations where annual breeding surveys will be conducted and the agency/organization that will conduct the surveys. A total of six sites across the four locations will be surveyed annually.

Equipment and materials

Flashlight

Optional: Handheld audio player with recording of ASSP call

	   Flexible burrow camera	

Methods 

When to conduct surveys. Searches of potential breeding habitat for active nests can begin as early as February and start dates do not need to be standardized among locations. Prior to 1 July, attending adults may respond to playback calls and the optional use of these calls may be beneficial in locating active nests. Checks of active breeding nests will be conducted at regular intervals (i.e., every 5 days, weekly, or monthly) beginning 1 May. Searches of potential breeding habitat will continue through 15 September. Active breeding nests will be checked at regular intervals until the chick has fledged.

NOTE: Most storm-petrel nests are small and difficult to see into, so it is easy to miss chicks. Often chicks are not observed until they are large and mostly feathered and it is not uncommon for a site to have been recorded as empty for most of the season but then suddenly have a large chick appear late in the summer. For this reason, it is important to continue to check all sites until 15 September.

Breeding habitat surveys. Active breeding nests can be located by searching potential habitat, using a flashlight to look into rock nests and by playing ASSP calls (optional) and listening for responses from adult birds. Storm-petrels which are sitting in a nest during the day will usually respond by calling back. While non-breeders are often present in nests at night, birds found in nests during the day are likely to be breeding birds.  When searching for new sites, start within known breeding areas and then proceed to other likely habitat. If using a playback of the ASSP call, walk slowly through the habitat, stopping every 20 to 30 feet to play ASSP call. Play the call for 5 seconds and then pause to listen. Repeat this three times. If no response is heard, move on to the next spot. Continue to use playback to search for sites until 1 July.

After July 1st, it is uncommon to find adults in the sites during the day, but chicks will still be present. They will not respond to the tape playback. Between July 1st and September 15th searching should be done by looking for chicks in likely nests with a flashlight. Nests can also be searched using a burrow camera. You may also use your nose to help locate active nests (ASSP have a very strong, distinct, musky smell).

Starting in September, you may also be able to locate new sites by listening for the begging call of chicks. Search suitable habitat as described above and listen for begging calls. When one is heard, search with a flashlight or use a burrow camera to locate the nest chamber.

Once an active nest is located, mark the entrance (e.g, with paint, numbered stakes, etc.) so that it can be located on subsequent visits and subsequent years. Assign the nest a unique identification number and use that number for each subsequent year. Nests may be dropped from the study after they have not been occupied for 5 years. 

Collect all ASSP remains found during habitat searches in order to document predation. Collect all remains and be sure to carefully search the surrounding area for metal bands (may or may not be attached to leg). Record the date, location remains were found and number of wings recovered on the Ashy Wings Data Sheet.

Following active breeding nests. Starting in May, begin checking known breeding nests (those that have been active in recent years) and newly discovered breeding nests on a routine basis. Breeding nests should be checked a minimum of once every month. More frequent checks will increase the probability of determining the fate of individual breeding attempts. Nests contents can be checked using a flashlight or burrow camera. Keep checking all sites until August. Storm-petrels are very difficult to see, even with the camera and it is common to not find a chick until it is already large and mostly-feathered – even if you never saw an egg or small chick. After August 15th you may stop following those sites which have not been occupied all season. But continue to follow all active sites until the last ASSP chick has fledged to assure that no chicks are missed.

If a bird is found at a site, try to determine if it has an egg, but do not attempt to move the bird or disturb it in any way in order to see an egg.  Adult storm-petrels are very sensitive to disturbance and will abandon a site if harassed. Once an egg has been observed, leave the site alone for the next 40 days if conducting checks more frequently then monthly. If conducting monthly checks, continue checking with the normal schedule. The incubation period can range from 42 to 59 days.  	

If you cannot readily determine the presence of an egg, return to the site on the next check to see if the bird is still there. If a bird is present for 2 consecutive checks, assume the bird has an egg and leave the site alone for 40 days from the first date the bird was observed. Again, if conducting monthly checks, continue checking with the normal schedule.	

After 40 days, resume checking the site at normal intervals until a chick is observed.  Again, do not disturb the adult to see if a chick is present, but keep returning to the site until a chick is confirmed. Once a chick is seen, skip another 40 days is checking more frequently than monthly. Time from hatching to fledging is extended in this species and can range from 72 to 119 days (mean = 84 days), and there is no need to continually check the site during this period.  After 40 days following chick hatch, resume checking the site at normal intervals.  	

On every check, record the contents of the nest and note the presence/absence and feathering status of chicks. Table 2 lists optional codes that can be used to record nest contents. Table 3 lists codes and definitions for feathering as described in McIver and Carter (1996). These codes and definitions will be used at all monitoring locations throughout the range. Continue checking nests for relays if the first egg was lost or broken. Record any notes that may help you to find the egg or chick when returning after the skip period and anything unusual that you observe (i.e. heard a bird vocalize but couldn’t find it).

In addition, be sure to check each site an additional 3 times after it is first recorded as empty before assuming that an egg or chick is “gone” or fledged. This is particularly important in late fall.  Before assuming an egg or chick is “gone”, please also confirm that the site you are checking is the proper nest; you should find yellow paint beneath the nest and a well-marked stake with the site number.

Data entry. Table 4 is an example data form that can be printed for use during surveys of breeding habitat. The form allows for survey effort to be tracked and the number of active breeding nests to be recorded. Table 5 is an example data form that can be printed for use when checking active nests. Dates for each check are entered as column headers and nest contents are entered below a given date using the codes in Tables 2 and 3. The ASSP Coordinator will provide annual electronic data files for entry of summarized data. Individual project teams will keep copies of their raw data on their institutional servers. 

Literature Cited

McIver, W.R. and H.R. Carter. 1996. Breeding Phenology and Success of the Ashy Storm-petrel at Santa Cruz Island, California: 1996 Data Collection Protocol. Unpubl. Report, National Biological Service, California Science Center, Dixon, California. 7pp.

Table 1. List of locations where breeding habitat surveys will be conducted, specific sites where breeding habitat will be searched, and the survey team that will be conducting the survey. 

		

		

		



		Location

		Site

		Survey Team



		SE Farallon

		Lighthouse Hill

		Point Blue



		

		Egger’s House

		Point Blue



		

		Carpentry Shop

		Point Blue



		Santa Cruz Island

		SCI Scorpion

		CINPS/CIES



		

		Bat Cave

		CINPS/CIES



		

		Cavern Point Cove Caves

		CINPS/CIES



		

		Orizaba Rock

		CINPS/CIES



		Todos Santos

		Todos Santos Sur

		GECI





Table 2. Examples of codes that can be used to record nest contents during breeding surveys. These are codes that are used at Southeast Farallon Island and do not necessarily need to be used by all projects as long as the basic information is being recorded. Chick status codes (italicized) were taken from McIver and Carter (1996) and should be used by all projects. 



		Code

		Description



		B/?

		Adult Bird over ?(unknown)



		B/E

		Adult Bird over Egg



		B/C

		Adult Bird over Chick



		B/0

		Adult Bird over nothing (no egg or chick present)



		E

		Egg only



		CrE

		Cracked Egg



		F

		Star Fractured Egg



		P

		Pipped Egg



		DE

		Dead Egg (obviously no longer viable, i.e. buried)



		SF

		Shell Fragments



		C

		Chick (could not tell feather status)



		NH

		Newly Hatched chick (see Table 3 for description)



		SDb

		Small Downy chick brooded by adult (see Table 3 for description)



		SDa

		Small Downy chick alone (see Table 3 for description)



		LD

		Large Downy chick (see Table 3 for description)



		SG

		Small Gawky chick (see Table 3 for description)



		MG

		Medium Gawky chick (see Table 3 for description)



		LG

		Large Gawky chick (see Table 3 for description)



		MF

		Mostly Feathered chick (see Table 3 for description)



		FF

		Fully Feathered chick (see Table 3 for description)



		DC

		Dead Chick



		NC

		Not Checked (use during 40-day period after first egg or chick found)



		0 

		Nothing in nest







































Table 3. Codes to be used by all projects to describe chick status. Coders were taken from McIver and Carter (1996).



		Code

		Description



		NH

		Newly Hatched (≤ 1 day old). Still brooded by parent (although it is possible that the adult will not be present), tarsi light gray in color, down appears wet. Newly hatched chicks will be well covered by brooding adult and difficult to detect. Light peeping possible. Not bandable.



		SDb

		Small Downy, brooded (2-10 days old, probably 2-4 days old). Still brooded by parent and can generally be seen under the adult bird. Down is light gray, tarsi light gray and soft in texture. Not bandable. 



		SDa

		Small Downy, alone (2-10 days old, probably 5-10 days old). Same characteristics as SDb but found alone in nest, not brooded by an adult. Not bandable.



		LD

		Large Downy (11-20 days old). Darker gray down present, sheaths of feathers not present. Chicks at this stage and older are bandable.



		SG

		Small Gawky (21-30 days old). Dark gray down, sheaths of rectrices, remiges and/or body feathers emergent and/or feathers beginning to emerge from sheaths. Tarsi surfaces rough in texture. Down is still dominant on the body, wings, and tail.



		MG

		Medium Gawky (31-45 days old). Remiges and retrices beginning to show through down. Much down still on back, neck, and belly. Adult feathers beginning to show on head.



		LG

		Large Gawky (46-60 days old). Feather development greater in percentage in relation to down remaining on the body. Regimes and retrices assuming an adult-like appearance.



		MF

		Mostly Feathered (61-75 days old). Resembles an adult. Down clings to neck in ‘collar-like’ fashion or less, and a tuft of down on the lower belly/vent region.



		FF

		Fully Feathered (76+ days old). Chick is very near fledging. Wisps of down might still cling to neck and/or belly. Possibly no down is adherent.











Table 4. Example data sheet for recording information during surveys of ASSP breeding habitat. ‘Site’ is the site name from Table 1. Start Time and End Time will allow survey effort to be tracked. ‘Existing’ nests are those that were active in a prior year and already have an assigned number. ‘New’ nests are those discovered in the current survey year and will get a new number assigned to them. 

  

		Breeding Habitat Survey  Data Sheet



		Date

		Site

		Start Time

		End Time

		# of Existing Active Nests

		# of New Active Nests 

		Notes



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		



		

		

		

		

		

		

		







Table 5. Example data sheet for recording information during checks of ASSP breeding nests. ‘Site’ is the site name from Table 1. Nest # is the unique number assigned to a nest. Nest Type is a description of the nest (e.g., crevice, burrow, nest box). The dates of each check will be column headers. The codes in Tables 2 and 3 are used under each date to record the contents of each Nest. 

		Nest Check Data Sheet



		Site: 



		

		Date of Nest Check



		Nest #

		Nest Type
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Hi Gerry. I am trying to wrap up our ASSP monitoring and implementation plan and need to provide
documented match to NFWF. I filled out the attached letter using rates from your Workshop 1
letter. Can I use the attached to document you participation in Workshop 2?
 
Thanks!!
 
Dan
 
Dan Robinette, MSc, Senior Biologist/Coastal Program Leader
Office: (805) 735-7300, Cell: (805) 757-0838
Point Blue—Conservation science for a healthy planet.
 
From: McChesney, Gerry [mailto:gerry_mcchesney@fws.gov] 
Sent: Wednesday, October 9, 2019 4:37 PM
To: Dan Robinette <drobinette@pointblue.org>
Subject: Re: [EXTERNAL] FW: PLEASE RSVP -- ASSP Workshop #2
 
I'll be there
Gerry McChesney
 
--------------------------------------------------------------------------------------------------------------
Gerry McChesney
Manager, Farallon Islands National Wildlife Refuge and
    Common Murre Restoration Project
U.S. Fish and Wildlife Service, San Francisco Bay National Wildlife Refuge Complex
1 Marshlands Road, Fremont, CA 94555
Phone: 510-792-0222, ext. 222, cell: 510-435-9151
-----------------------------------------------------------------------------------------------------------------

 
 
On Wed, Oct 9, 2019 at 2:31 PM Dan Robinette <drobinette@pointblue.org> wrote:

Hi all. Workshop #2 is almost here. Please let me know if you plan to attend. We will be
setting up a Zoom session for people to attend remotely, but it would be much better to have
most folks attend in person. If you haven’t already RSVP’d, please let me know if you can
attend in person or remotely.
 
I’ve attached the draft agenda that I sent around earlier. I will send the final agenda early
next week.
 
I’ve also attached the Farallon ASSP/owl/mice paper that folks have been asking about. It
was just published this past week.
 
Also, we will be providing light refreshments in the morning and lunch. Please let me know
if you have any diet restrictions.
 
Thanks and I hope to see you all next Friday!!
 
Dan
 
Dan Robinette, MSc, Senior Biologist/Coastal Program Leader
Office: (805) 735-7300, Cell: (805) 757-0838

mailto:gerry_mcchesney@fws.gov
mailto:drobinette@pointblue.org
mailto:drobinette@pointblue.org


Point Blue—Conservation science for a healthy planet.
 
From: Dan Robinette 
Sent: Wednesday, September 25, 2019 9:49 AM
To: ben_becker@nps.gov; yuliana.bedolla@islas.org.mx; maria.felix@islas.org.mx;
melissa.booker@navy.mil; cboser@tnc.org; amelia_duvall@ciesresearch.org;
tdvorak@catalinaconservancy.org; jim_howard@ciesresearch.org; jknapp@tnc.org;
jmack@catalinaconservancy.org; gerry_mcchesney@fws.gov; bill_mciver@fws.gov;
robert_mcmorran@fws.gov; david.pereksta@boem.gov; martin.ruane@navy.mil;
swolf@biologicaldiversity.org; wstandley@blm.gov; michelle@oikonos.org;
matthew.mckown@gmail.com; dainley@penguinscience.com; ken_convery@nps.gov;
Nadav Nur <nnur@pointblue.org>; esther.burkett@wildlife.ca.gov;
holly.gellerman@wildlife.ca.gov; laird.henkel@wildlife.ca.gov; rob_doster@fws.gov;
aweinstein@audubon.org; jennifer_boyce@noaa.gov; annie_little@fws.gov;
Russell.bradley@csuci.edu; annie_little@nps.gov; ekelsey@usgs.gov
Cc: josh_adams@usgs.gov; Pete Warzybok <pwarzybok@pointblue.org>;
david_mazurkiewicz@nps.gov; mike_parker@ciesresearch.org; Jaime Jahncke
<jjahncke@pointblue.org>; scott.hall@nfwf.org; Julie Howar <jhowar@pointblue.org>
Subject: PLEASE RSVP -- ASSP Workshop #2
 
Hi all. I’ve attached an agenda for ASSP Workshop #2 on Friday October 18, 2019. Please
review and let me know if you have any questions or want to add anything.
 
Please RSVP by Friday October 4 so that I know how many people will be attending. We
have limited funds available to help with travel costs and priority will be given to those with
long travel distances, especially those who are traveling from outside of the U.S. Please let
me know if you would like to request assistance with travel costs.
 
We are still finishing the draft range-wide monitoring plan and plan to have it emailed to all
prior to the workshop.
 
I look forward to seeing you in October!!
 
Dan
 
Dan Robinette, MSc, Senior Biologist/Coastal Program Leader
Point Blue Conservation Science (formerly PRBO)
Vandenberg Field Station
205 North H Street Suite 217, Lompoc, CA 93436
Office: 805-735-7300
Cell: 805-757-0838
Fax: 805-735-8817
www.pointblue.org  | Follow Point Blue on Facebook!

Point Blue—Conservation science for a healthy planet.
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