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Introduction: The 1999 Oregon/Washington Coast Mystery Oil Spill injured numerous populations of 
seabirds, including surface-feeding species, resulting in loss of 30,552 bird-years to this group and 90,110 
bird-years total (Szumski 2019). We propose a 5-year restoration project to benefit the surface-feeding 
Leach’s storm-petrel (Hydrobates leucorhoa), conducted on islets and rocks in the vicinity of Trinidad, 
Humboldt County, California by a partnership between Humboldt State University, California Institute of 
Environmental Studies, Trinidad Coastal Land Trust, and Bureau of Land Management-Arcata Field 
Office. We estimate the proposed restoration activities – installation of at least 250 artificial nest 
structures, annual docent outreach and signage, and mitigation of light attraction, would result in 
restoration of at least 10,265.79 surface-feeding bird-years.  

Surface-feeding Leach’s storm petrels nesting in the Trinidad area have undergone substantial declines, 
from an estimated 1,739 burrows in 1989 to 165 burrows in 2012 on Little River Rock, and likely 
experienced a similarly proportionate decline at other rocks with smaller initial populations (Parker et al. 
2013). Yet, this species still occurs and breeds at most of their historic nesting sites in the area (Dunleavy 
et al. 2019, D. Barton pers. obs.) and thus present high restoration potential. Potential causes of the 
observed decline include predation, loss of nesting habitat, trampling and disturbance, or light attraction 
(Parker et al. 2013). Given the recent nature of these declines, remaining population, and reports of both 
human disturbance and trampling (see below) as well as light-attracted storm petrels (R. Fowler, pers. 
comm., D. Barton, pers. obs.) we believe the proposed suite of restoration actions are likely to have 
substantial, measurable benefits to this group and taxon within the 5-year life of the project and beyond. 
We propose efficient but rigorous effectiveness monitoring for all restoration activities and the possible 
re-allocation of effort to the most fruitful areas during the lifetime of the project. 

Proposed Restoration Actions: We propose a set of three specific restoration actions and effectiveness 
monitoring activities that we estimate will provide at least 10,265.79 bird-years. We assumed that annual 
survival probability is approximately 0.95, which is conservative relative to the most recent published 
annual survival probability from the eastern Pacific (0.975; Rennie et al. 2020). 

Artificial burrows. Beginning in Fall 2023 and concluding by Spring 2024, we will install at least 250 
artificial burrows on Little River, Green, and Button Rocks, and potentially on other rocks in Trinidad 
Bay to be determined by storm petrel presence and access, generating an estimated 6,519.05 bird-years. 
The proposed burrow design is simple, proven, does not require digging, is not visually obtrusive, and 
inexpensive (Figure 1 - approximately $25 / unit plus staff time for modification and installation), and we 
estimate that burrows will last at least 40 years given maintenance during the proposed project. 
Provisioning of artificial burrows can readily increase breeding population size and nesting success of 
storm-petrels (Bolton et al. 2004, Libois et al. 2012). We assume in calculating benefits, somewhat 
conservatively, that artificial burrows will reach 50% or greater occupancy, and that nest success will be 
approximately 60%. To provide effectiveness monitoring, we propose the use of 25 trail cameras to allow 
delayed monitoring of artificial burrow use, annual visits to each colony following the breeding season to 
determine usage and status of each artificial burrow, and rodent “chew cards” paired with cameras to 
monitor potential predator presence. Given the cultural significance of both the rocks themselves and 
nocturnal seabirds, the proposed restoration actions will require consultation with, and a liaison to, Native 



American tribal interests in the Trinidad area including the Trinidad Rancheria and the Tsurai Ancestral 
Society, which have been initiated prior to this proposal and will be conducted by the BLM (L. Parrott). 

Docent outreach and signage. Beginning in 2023 and continuing through 2027, we propose outreach by 
docents and addition of new signage at surfing and hiking coastal access points near Little River and 
Button Rocks, generating an estimated 767.87 bird-years. Staff and volunteer docents with Trinidad 
Coastal Land Trust (TCLT), a community group already involved in seabird education and outreach 
through their role in the North Coast Seabird Protection Network, will provide trained docents on 
weekends, holidays, and other peak use times (such as favorable surf conditions) using evidence-based 
strategies (e.g. Solvason 2015) to reduce disturbance and trampling risk over 10 years. We further 
propose installation of new signage drawing attention to this issue, facilitated by TCLT ownership of 
access points and again following available best practices for outreach (e.g. positive rather than negative 
messaging) over 20 years. We assume in calculating benefits that this action would result in prevention of 
loss of 20 nests annually, generating 519.5 bird-years, and 5 adults annually, generating 248.37 bird-
years. This estimate of benefits is somewhat conservative given the impact of a single hiker walking 
through the densest remaining habitat on Little River or Button Rocks. From 2014-2018, Seabird 
Protection Network and Humboldt State University staff directly or indirectly observed 4 events in which 
humans climbed onto Little River Rock during the nesting season, resulting in clear disturbance to nesting 
seabirds and likely trampling of burrows (Figure 2). It is highly likely that additional such events occurred 
given that observation effort was not particularly high (i.e. < 10% of the time) during this interval. To 
provide effectiveness monitoring, we propose the use of cellular-enabled trail cameras, 5 per each primary 
site, to determine in real time whether outreach reduces risk of disturbance and trampling nests at each 
site, and to allow additional targeted efforts. 

Light baffling or reduction. We propose the use of baffling or targeted light reduction to reduce the 
number of adult or fledgling storm-petrels attracted to shore-based lights, generating 2978.87 bird-years. 
Currently, anecdotal reports of seabird light attraction and predation at bright lights in and around the 
town of Trinidad – with no standardized search efforts – suggest that storm petrels may regularly be 
confused by and attracted to lights. We estimate that the loss of 10 adults and up to 30 juveniles per year 
may be prevented by this action, generating 654.42 and 2324.45 bird-years, respectively. We assume that 
by working through existing relationships with the Trinidad Rancheria, City of Trinidad, and other 
Seabird Protection Network partners, we can baffle or turn off lights (to make them less visible from the 
water) to reduce these impacts. We propose direct observation and use of automated data recorders to 
identify lights that have been reported to attract seabirds along the Trinidad shoreline, then work with 
community partners to at least baffle and potentially turn out these lights during key time periods (e.g. 
fledging). 

Project Structure, Partnerships, and Milestones: Project partners have substantial experience in 
monitoring, management, and logistic access to proposed restoration sites. CIES PI Michael Parker was 
involved in 1989 and 2012 surveys of these sites, and has extensive experience with storm-petrel 
monitoring and restoration in the California Channel Islands, and participated in aerial surveys in the area 
from 1994-2004. HSU PI Barton was involved in the California Marine Protected Areas Baseline 
Monitoring Program (2014-2016), Seabird Protection Network chapter establishment, aerial and at-sea 
surveys of seabird colonies in the area, and has experience in monitoring and research on storm-petrels in 
Mexico and Alaska (e.g. Taylor et al. 2017). TCLT (Carol VanderMeer) and BLM (Leisyka Parrott) have 
led North Coast Seabird Protection Network (NCSPN) outreach, education, and monitoring since 2017. 
NCSPN has established relationships with Trinidad Rancheria, Surfrider Foundation, Redwood Region 
Audubon Society, City of Trinidad, local kayaker and fishing groups, and local representatives of 



regulatory entities (beyond BLM) that will assist in implementation and effectiveness monitoring of the 
proposed activities. CIES and HSU will lead artificial burrow installation, light monitoring, and all 
effectiveness monitoring, and TCLT and BLM will lead docent activities, outreach, and signage 
development. BLM will fill the role of liaison with Trinidad Rancheria and Tsurai Ancestral Society. 

In 2024, we will initiate deployment of artificial burrows and cellular trail cameras during January-March 
using inflatable vessels launched from Trinidad (except at Button Rock, which can be accessed from 
shore at low tides), work to hire and train docents for the March-August peak human use and nesting 
season, initiate observations (manual and automated) at light sources on Trinidad Bay, and begin 
designing and siting signage to be deployed in 2024-25. In fall 2024, we will re-visit all artificial burrows, 
review and report on all effectiveness monitoring, and meet with project partners and USFWS to 
determine most tenable actions for continued investment in 2024-27. We anticipate continued deployment 
and monitoring of artificial burrows, docent actions, and light mitigation at similar levels of effort in 
2024-27 contingent upon results of effectiveness monitoring. Annual reports will be provided to USFWS 
by Jan 31 of the trailing year, with a final report summarizing activities in early 2027. Bureau of Land 
Management – Arcata Field Office and Cal Poly Humboldt will take responsibility for stewardship of 
artificial burrows at 5 year intervals (i.e. if project is initiated in 2024, we would conduct stewardship 
visits in 2028, 2033, 2038, and 2043) and replace/re-site burrows on Little River and Green Rocks as 
needed. The proposed budget includes the costs of purchasing additional artificial burrows for 
stewardship purposes. 

Table 1. Estimated bird-years provided by proposed restoration and effectiveness monitoring activities. 

Restoration action 
and lead entity 

Sites Threat(s) mitigated Effectiveness 
monitoring 

Expected # 
bird-years 
provided 

Artificial burrow 
installation – 250 
(CIES/HSU) 

Little River (100), 
Button (50), and 
Green (100) 
Rocks, and other 
smaller rocks  

Trampling, 
predation, habitat 
loss to erosion 

Cellular trail 
cameras and annual 
burrow checks 

6,519.05 

Docent outreach 
and signage 

Little River and 
Button Rocks, 
area-wide 
(TCLT/BLM) 

Disturbance and 
trampling of nests 
(20 per year) / 
adults (5 per year) 

Cellular trail 
cameras and 
SPN/docent 
observers 

767.87 

Light baffling 
and/or reduction 
(HSU/CIES/TCLT) 

Trinidad 
waterfront 

Light attraction 
and predation on 
adults (10 per 
year) and juveniles 
(10 juveniles per 
year increasing to 
30 juveniles per 
year) 

Direct observation, 
automated data 
recorders 

2,978.87 

Total    10,265.79 
 

 

 

 



  

Figure 1. Artificial burrow design (left) and use by storm-petrel in the Channel Islands (right). The 
burrow is a modified paver and does not require digging, and provides some protection from predators. 

 

Figure 2. Photographed observations of disturbance and potential trampling events on Little River Rock, 
in March (left) and July. In both cases, a person accessed the top of Little River Rock via a gully that 
contained a large amount of active storm-petrel burrows, apparently leaving a trail and several potentially 
trampled burrows seen during a visit to the rock in fall 2018 (D. Barton, pers. obs.) Other undocumented 
disturbance and trampling events likely occur with some regularity (R. Namitz, pers. comm.) Reproduced 
from Brinkman et al. (2018). 
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