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Importance: High

Hi Jack,

Was just looking at this again and realized I never sent you the final reports and protocols you
authored.  Here they are.

On Thu, Sep 15, 2016 at 8:16 AM, McChesney, Gerry <gerry_mcchesney@fws.gov> wrote:
Hi Jack,

Thanks!

I don't need it for this, but something else I just realized is you should include the reports
you wrote.  Put them in a another section titled something like "Reports", to be changed to
"Reports and Publications" once you have some pubs under your belt.  It's very good to
show you have writing experience.  List them using the suggested citations for the reports (I
attached PDFs of the reports and protocols you authored or co-authored for your reference). 
Also, once you have gone to some conferences and done some, make sure to include a
separate section for Presentations given.

Most resumes I see separate "Work Experience" (i.e., paid jobs or longer-term internships)
from volunteer experience (like the weekend or occasional stuff).  I would put the workshop
attendance you show in a separate section and call it something like "Other training." That
would be a good place to list any other training and training certifications you have.  The
pesticide use training you received for your Farallon position is one you could list.  Include
dates of training.

Again, I don't need these additions but I highly recommend adding them for the next job you
apply for.  Providing as much info on yourself as you can, but keeping it concise, will help
make you more competitive.

Have a great fall semester.  Keep in touch!

On Wed, Sep 14, 2016 at 5:46 PM, Rabe, Jack W. <rabe.36@buckeyemail.osu.edu> wrote:

Hey Gerry, I have attached the updated resume. How have things been going on the island
and on the mainland? I saw that video that was put together by Point Blue and the
USFWS. It turned out extremely well.

Thank you,

mailto:Gerry_McChesney@fws.gov
mailto:rabe.36@buckeyemail.osu.edu
mailto:gerry_mcchesney@fws.gov
mailto:rabe.36@buckeyemail.osu.edu



Farallon Islands Plant Phenology Protocol 
FINAL (25 July 2016) 


By Colter Cook and Jack Rabe 
 


Plants Being Observed 
 


New Zealand spinach, Tetragonia tetragonioides 
 


Mallow spp. (2-3 species) - Malva spp. 
 


Cut leaf or buck's-horn plantain - Plantago coronopus 
 


Goosefoot or pigweed - Chenopodium murale 
 


Sow thistle - Sonchus spp. 
 
Initial Plant Selection 
 
Location/Disturbance 


Survey locations will be associated with previously established SFSU plots (See 
Map 1). These locations may be limited in accessibility due to disturbance of 
nesting birds or pinnipeds. Initially, surveys will be conducted in the following 
plant plots (numbered based on location relative to one another): 9, 17, 39, 20, 
29, 1, 30, 31, 32, 21, 24, 25, 2, and 3. Plots were chosen based on their close 
proximity to trails where habitat disturbance can be minimized.  


 
Phase 


Individual plant tracking – Within each plot, three plants of each target species 
will be selected for tracking stages. Selected plants will be early in their 
vegetative stage so that they may be tracked through the flowering and seeding 
stages. When a plant is at or near the seeding stage, the plant will be removed 
manually and disposed of.   
 
Treated plant tracking - At the time of the 1st survey, spray herbicide on one plant 
per species per plot that is not already being tracked and begin tracking to 
determine the timescale of treatment effects. Record the phenology stage when 
each plant is initially sprayed and proceed to track each plant to see if the plant is 
wilting, wilted, or killed and the length of time it takes for this to occur.  
 
Plot surveys – Within each plot, the percentage of plants of each target species 
in each phase will be recorded. If plot was recently treated, then no or few live 
plants may be present.  For plots recently treated, determine the percentage of 
plants wilting, wilted, and killed. 


 







 
 
 
Observations and Notation 
 
Frequency 
 Surveys will be conducted once per week when staff is on the island. 
 
Table 1. Codes for Recording Phenology Stages 


Codes Stage 
1 Sprouting 
2 Vegetative 
3 Budding 
4 Flowering 
5 Fruiting 
6  Seeding  
7 Wilting 
8 Wilted 
9 Dead 


 
 


Table 2. Codes for Plot Survey 
Codes Percentages 


0 0% 
1 Less than 5% 
2 5%-24% 
3 25%-49% 
4 50%-74% 
5 75%-94% 
6 95%-100% 


 
 
Additional Observations 
 Record any noteworthy information in the Comments section 
  







New Zealand spinach, Tetragonia tetragonioides 
 
  


Flowers: Small yellow, 


four petals. Appear at the 
juncture between stems. 


Fruit: Eraser sized green. 


Appear at the juncture 
between stems. 


Seeds: Light to medium 


brown, dry fruit 







Mallow spp. (2-3 species) - Malva spp. 
 
 
 


 
 
 
 
 
 


Flowers: Medium-sized, 


purplish, four petals. 
Appear at the juncture 
between stems. 


Fruit: Eraser sized green. 


Appear at the juncture 
between stems. 


Seeds: Light to medium 


brown, dry 







Cut leaf or buck's-horn plantain - Plantago coronopus  


Flowers: Long clusters 


of small translucent 
flowers. Large yellow 
stamens protrude. 


Fruit: Long clusters of 


small fruit. Slightly round 
with stamen remnants  


Seeds: Light to medium 


brown, dry fruit 







Goosefoot or pigweed - Chenopodium murale  


Flowers: Clusters, 


mostly green 5 Large 
yellow stamens protrude. 


 


Fruit: green to orange 


star shaped fruit. 


Seeds: small dark brown 


seeds 







Sow thistle - Sonchus spp. 
 
 
 


 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 


Flowers: Bright yellow  


many petals similar to 
dandelion 


 


Seeds: long light brown 


with featherlike protrusion 







 
Southeast Farallon Island Plant Phenology Plot Map 
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Phenology of Invasive Plants on Southeast Farallon Island, Summer 
2016 


 


By Jack Rabe 
12 August 2016 


 


Introduction 


 The study of plant phenology deals with the timing of a plant’s recurring biological life 


cycle (Sakai et al., 1999). This includes reproductive phenology, which deals with bud formation 


and the development of flowers, fruits, and eventual seed germination, as well as vegetative 


processes and the final progression of plant senescence (Sakai et al., 1999). Plant phenology can 


not only have a major impact on “animal populations by causing temporal changes in resource 


availability”, but it can also drastically impact the optimal timing and effectiveness of plant 


control methods such as herbicide treatment (Kyser and DiTomaso 2013; Sakai et al. 1999). By 


studying the phenology of reproductive stage progression in invasive plants, management 


decisions can be made regarding the optimal time for treating or pulling plants to ensure that they 


have senesced or been pulled before seed germination is possible. In addition, , studying the 


timescale of plant senescence after treatment with herbicides is important  for understanding the 


effectiveness of herbicide treatments.  


 Invasive plants can create a variety of negative effects on native ecosystems and plant 


communities, including altered soil nutrient composition, the suppression of native plants due to 


outcompeting, and ultimately, a negatively altered ecosystem (Hejda et al. 2009; Weidenhamer 


& Callaway 2010). Such native plant suppression and ecosystem alteration have occurred on 
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Southeast Farallon Island, where several species of non-native plants aggressively compete with 


the predominant native plants, such as maritime goldfield (or, Farallon weed, Lasthenia 


maritima; Hawk 2015). While native species such as maritime goldfield are not endemic to the 


island, they help to create a highly unique plant community that provides a variety of benefits to 


the Farallon ecosystem. For example, goldfields are important because they provide critical 


nesting material for breeding seabirds on the island. 


To reduce the cover of priority invasive plants and provide space for native plants, the 


Farallon National Wildlife Refuge has conducted annual control efforts for several years, 


focused on New Zealand spinach (Tetragonia tetragonioides) and mallow (Malva spp.; Irwin and 


Buffa 2004).  These efforts have mainly included a mid- to late summer treatment of these plants 


in accessible portions of the island, mainly using the herbicide glyphosate, in addition to more 


limited pulling efforts.  Other invasive plants, including Buck’s- Horn Plantain (Plantago 


coronopus), Sow Thistle (Sonchus spp.), and Goosefoot (Chenapodium murale), are treated or 


pulled as time permits (G. McChesney, pers. comm.).  Until recently, phenology of these plants 


had not been studied on the island, resulting in a limited amount of information regarding timing 


of seed set and when plant plant treatments would be most effective. For instance, there is a 


concern that mid-summer treatments may occur after many of the invasive plants have already 


begun seed set, rendering the treatment ineffective at reducing future cover. While anecdotal 


observations have shown that treatments have been effective in killing most plants, there have 


been no studies measuring actual effectiveness and time to plant death. 


Following efforts undertaken by Cook (2015), this study set out to gain data on both the 


phenology of the island’s invasive plants as well as the actual effectiveness and timescale of the 


herbicide glyphosate in killing plants. By studying the effectiveness of glyphosate and using 
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plant phenology data to track the stage progression of New Zealand Spinach and other invasive 


plants, better management decisions can be made in the future to treat invasive plant species on 


Southeast Farallon Island. To demonstrate, adjustments to the timing of herbicide treatment 


could be made as a direct result of the study, allowing management efficiency to be maximized. 


 


Methods 


Study Area:  


 Surveys were conducted at the Farallon National Wildlife Refuge (Refuge) on Southeast 


Farallon Island (SEFI), located 27 miles west of San Francisco, California. The island serves as 


the largest seabird rookery in the contiguous United States, with over 300,000 birds of 13 


different species (Warzybok et al. 2015). In addition, SEFI provides breeding grounds for 5 


species of pinniped that utilize the island’s perimeter shores (USFWS 2009). The island also 


contains a variety of native, non-native, and invasive plant species. The assemblage of native 


plants creates a unique plant community. 


 Surveys followed a protocol first developed for 2015 surveys (Cook 2015) and modified 


for 2016 surveys (Cook and Rabe 2016).  The protocol was updated shortly after surveys started 


to incorporate improvements.  Locations utilized plots previously established by San Francisco 


State University for describing and monitoring Farallon plant community composition (e.g., 


Hawk 2015; Figure 1). Plant phenology surveys were conducted in the following plant plots 


(numbered based on location relative to one another): 9, 17, 39, 20, 29, 1, 30, 31, 32, 21, 24, 25, 


2, and 3. Plot 7 was also added as part of the treatment effects study, but not used for assessing 


individual plant phenology or plot surveys. All 15 plots were chosen based on their close 
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proximity to trails where disturbance to nesting seabirds and pinnipeds could be minimized 


(Cook and Rabe 2016). 


 


 


 


Figure 1: Locations of plant monitoring plots on Southeast Farallon Island (courtesy B. 


Holzman, San Francisco State University).  Yellow highlighted numbers correspond to the plots 


utilized in this study. 
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Survey Methods:  


 The plant phenology surveys focused on five invasive species of concern that are 


currently targeted for control efforts by the Refuge, including: New Zealand Spinach (Tetragonia 


tetragonioides; NZS), Mallow spp. (Malva spp.; MA), Cut Leaf or Buck’s-Horn Plantain 


(Plantago coronopus’ PL), Goosefoot (Chenopodium murale; PIG), and Sow Thistle (Sonchus 


spp.; ST). Surveys of all plots were conducted once per week (every 7 days) beginning between 


June 14 and July 12, 2016, with a final survey on August 2,  for a total of six surveys. Surveys 


included monitoring phenology progression of individual plants, assessments of overall 


phenology in each plot, and effects on individual New Zealand spinach plants of herbicide 


treatment.  


 


To describe phenology and progression to senescence of treated plants, plants were categorized 


into one of nine different stages (Table 1). 


Table 1. Codes for Recording Phenology Stages 
Codes Stage 


1 Sprouting 
2 Vegetative 
3 Budding 
4 Flowering 
5 Fruiting 
6 Seeding 
7 Wilting 
8 Wilted 
9 Dead 


 


 Individual plant phenology - Within each plot, three plants of each target species were 


selected for tracking phenology stages. If three plants of each target species were not present, 


data was still recorded for however many plants of that species were present in the plot. Plants 
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were selected for the earliest stages present, preferably the sprouting or vegetative stage so that 


they may be tracked throughout the flowering and seeding stages. After selected, each plant was 


marked with a pink flag labeled with a unique alphanumeric code that identified the species and 


individual plant. For example, New Zealand Spinach plant number 1 = NZS1, Mallow spp. = 


MA1, Goosefoot = PIG1, Buck’s-Horn Plantain = PL1, and Sow Thistle = ST1. After marking, 


the most advanced stage present on each plant was recorded. For example, if a plant had both 


buds and flowers, it was recorded as flowering. When a plant was at or near the seeding stage, it 


was removed manually and disposed of.   


 Plot Phenology  - Within each plot, the relative percentage of plants of each target 


species in each phase was recorded by means of a relatively quick ocular assessment. If the plot 


was recently treated or plants were extremely progressed, then no or few live plants may have 


been present. For such plots, the percentages of plants wilting, wilted, and dead were also 


recorded. For ease of quantifying and recording plot survey data, different percentage classes 


were established ranging from 0-6 (Table 2). 


Table 2. Codes for Plot Survey 
Codes Percentages 


0 0% 
1 Less than 5% 
2 5%-24% 
3 25%-49% 
4 50%-74% 
5 75%-94% 
6 95%-100% 


 


 Individual treated plant tracking – To examine effects of herbicide treatment on New 


Zealand spinach plants, one plant per plot was selected for treatment and monitoring.  Spinach 


were selected because they have been the highest priority species for control.  Originally, 







 
8 


individual plants were selected for tracking only after the area around it had been treated with 


herbicide. However, to establish a more standardized approach, one plant from each plot that had 


not been treated otherwise was selected for tracking and sprayed during the 3rd survey on June 


28, 2016. Plants of average size in the fruiting stage were chosen for treatment to be both 


representatives of the current New Zealand Spinach population and to track if plants would 


senesce before seed set. The phenology stage when each plant was initially sprayed was recorded 


and as tracking proceeded in subsequent surveys, each plant was assessed as wilting, wilted, or 


dead unless no change had occurred from the time it was first sprayed. Plants were sprayed with 


a mixture of 3% glyphosate, 1% Agri-dex, and 1.5% blue spray indicator, as based on the 


predominant mixture historically used for invasive plant treatment on the island (J. Shore, pers. 


comm.). 


 


Data Analysis: 


 After each field surveys was completed, the plant phenology data was entered into an 


Excel spreadsheet, separated according to the three different surveys that were conducted, and 


then summarize statistics calculated as described below.  


 Individual Plant Phenology – While individual plant phenology data were collected on 


each of the five species, NZS was the only species where individual plants could consistently be 


found at an earlier stage (e.g., pre-flowering). Furthermore, due to its status of primary concern 


for treatment, analyses were only performed on NZS plants that were in the vegetative state at 


the time the first survey was conducted, providing a sample size of n=20. For these 20 plants, the 


number of weeks it took for each plant to progress through the following stages was assessed: 


stage 2 to stage 3, stage 2 to stage 4, stage 2 to stage 5, stage 3 to stage 4, stage 3 to stage 5, and 
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stage 4 to stage 5. The values for plants that progressed more than one stage per week were 


calculated by splitting one week however many times the plant progressed from one stage to 


another. For example, if a plant progressed two stages in one week, that one week was divided in 


half to give a value of 0.5 weeks. From this, the averages and standard errors were calculated for 


all 20 plants in each of the categories previously mentioned. 


 Plot Surveys – Plot data were exported from the database using a pivot table to reorganize 


the data and calculate average percentage class values for each phenology stage by week for all 


plots combined. Line graphs were then produced for each species to provide a visual 


representation of plant phenology over the 7-week study period. 


 Individual Treated Plant Tracking – Since only one NZS plant in each plot that contained 


the species was tracked for treatment effects, a sample size of n=10 was produced. For these 10 


plants, the same analytical process that was used for individual plant phenology tracking was 


also used to assess treatment effects. For example, how many weeks it took each plant to 


progress from its initial stage to stage 7, initial stage to stage 8, initial stage to stage 9, stage 7 to 


stage 8, stage 7 to stage 9, and stage 8 to stage 9 were all determined. The values for plants that 


progressed more than one stage per week were calculated by splitting one week however many 


times the plant progressed from one stage to another. For example, if a plant progressed two 


stages in one week, that one week was divided in half to give a value of 0.5 weeks. The averages 


and standard errors were then calculated for all 10 plants in each category. 
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Results 


Individual Plant Phenology: 


 Since all species besides NZS were already in advanced stages of phenology when 


surveys began, only results for NZS are reported here.  As shown in Table 3, each plant 


progressed at different rates over the course of the survey period even though each plant being 


analyzed was in the vegetative state at the time of the first survey on June 14, 2016. Seven (37%) 


of the 19 plants (one plant dropped after week 2) were still in the vegetative state after four 


weeks, with one just reaching the budding stage by the fifth survey. By the time of the final 


survey three weeks later on August 2, 6 of the 7 (86%) plants had progressed beyond the 


vegetative stage. On the other hand, some plants progressed rather quickly and were either 


flowering or fruiting within two weeks of the first survey.  
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Table 3. Phenology stages for each of 20 New Zealand spinach plants monitored between 14 


June and 2 August, 2016.  See Table 1 for phenology stage codes.  


 
Date-> 6/14/2016 6/21/2016 6/28/2016 7/5/2016 7/12/2016 8/2/2016   


Plot 
No. Plant Stage Stage Stage Stage Stage Stage Comments 


3 NZS1 2 3 4 5 5 5   


3 NZS3 2 3 3 4 4 - 
Flag lost 


8/2 


17 NZS1 2 3 - - - - 
Flag lost 


6/28 
17 NZS3 2 3 5 5 5 5 


 
32 NZS2 2 2 2 2 2 9 


Sprayed 
7/12 


31 NZS1 2 4 5 5 5 5 
 30 NZS1 2 3 3 4 5 5 
 30 NZS3 2 3 5 5 5 5 
 29 NZS1 2 2 2 2 2 4 
 29 NZS2 2 2 3 4 4 5 
 29 NZS3 2 2 2 2 3 5 
 39 NZS1 2 2 2 2 2 3 
 39 NZS2 2 2 4 4 5 5 
 39 NZS3 2 2 2 2 2 5 
 20 NZS1 2 2 2 2 4 5 
 20 NZS2 2 2 2 2 2 3 
 20 NZS3 2 4 4 5 5 5 
 1 NZS1 2 3 3 5 5 5 
 1 NZS2 2 2 2 2 2 2 
 1 NZS3 2 2 2 2 2 3 
  


Of the plants that made it past the vegetative stage, all but three progressed beyond 


budding and reached either the flowering or fruiting stage by August 2 (seven weeks). After four 


weeks, 1 (5%) plant progressed to the budding stage, 3 (16%) plants progressed to the flowering 


stage, and 8 (42%) plants progressed to the fruiting stage. An additional plant progressed to the 


budding stage within one week but the flag for the plant was lost in high winds in between the 


second and third surveys, leaving the plant unable to be identified and tracked. An additional 
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plant, NZS2 in plot 32, was accidentally sprayed on July 12 while conducting invasive plant 


treatment around the plot. Of 17 plants remaining after seven weeks (August 2), 1 (6%) plants 


never progressed beyond the vegetative stage, 3 (18%) plants progressed only to the budding 


stage, 1 (6%) plant progressed to the flowering stage, and 11 (65%) plants had reached the 


fruiting stage. Most interestingly, no plants reached the seeding stage.   


For examining the amount of time it took for plants to progress between stages, only data 


through 12 July were used because of the extensive gap in data collection between July 12 and 


August 2.  The amount of time it took on average for plants to progress from one stage to another 


varied in between different stages (Table 4). For example, it took on average 1.46 ± 0.30 weeks 


for plants to progress from the vegetative stage to the budding stage, 0.95 ± 0.18 weeks to 


progress from the budding stage to the flowering stage, and 1.06 ± 0.22 weeks to progress from 


the flowering stage to the fruiting stage.  
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Table 4. Estimated time in weeks for New Zealand spinach plants to progress between 


phenology stages based on weekly surveys conducted between 14 June and 12 July 2016. A dash 


indicates that the category was not applicable to the plant (it did not progress to that stage). 


Plot 
No. Plant 


Stage 2 to 
Stage 3 


Stage 2 to 
Stage 4 


Stage 2 to 
Stage 5 


Stage 3 to 
Stage 4 


Stage 3 to 
Stage 5 


Stage 4 to 
Stage 5 


3 NZS1 1 2 3 1 2 1 
3 NZS3 1 3 - 2 - - 


17 NZS1 1 - - - - - 
17 NZS3 1 1.5 2 0.5 1 0.5 
32 NZS2 - - - - - - 
31 NZS1 0.5 1 2 0.5 1.5 1 
30 NZS1 1 3 4 2 3 1 
30 NZS3 1 1.5 2 0.5 1 0.5 
29 NZS1 - - - - - - 
29 NZS2 2 3 - 1 - - 
29 NZS3 4 - - - - - 
39 NZS1 - - - - - - 
39 NZS2 1.5 2 4 0.5 2.5 2 
39 NZS3 - - - - - - 
20 NZS1 3.5 4 - 0.5 - - 
20 NZS2 - - - - - - 
20 NZS3 0.5 1 3 0.5 2.5 2 
1 NZS1 1 2.5 3 1.5 2 0.5 
1 NZS2 - - - - - - 
1 NZS3 - - - - - - 


Average 1.46 2.23 2.88 0.95 1.94 1.06 
Standard Error 0.30 0.29 0.30 0.18 0.26 0.22 


 


Plot Surveys: 


 New Zealand Spinach - As demonstrated in Figure 2, the progression of NZS plants on 


the island was relatively stagnant, with only minor changes occurring that slightly altered the 


percentages of each stage present over the course of the survey period. The fruiting stage was by 


far the most common throughout the study period, followed by the vegetative stage.  For 
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example, both vegetative and fruiting stages remained the most prevalent throughout the survey 


period, with fruiting increasing by approximately two-thirds of a percentage class and vegetative 


decreasing by about the same. The flowering and budding stages altered between the third and 


fourth most prevalent stages. Throughout the course of the surveys, there were no plants found in 


any of the plots being studied that were in the seeding stage, and only a few sprouting. Due to 


several plants being sprayed early on, the percentage of wilting plants also spiked during surveys 


on June 28, 2016, and then dropping back down to zero by the end of surveys. This is likely the 


result of wilting plants progressing through to the wilted and dead stages, which began 


increasing in surveys following June 28, 2016. (See Appendix 1 for all specific NZS values). 


 


Figure 2. Weekly average percent classes of New Zealand Spinach (Tetragonia tetragonioides) 


phenology stages for all plots combined, 14 June to 2 August (no data between 12 July and 2 


August). See Tables 1 and 2 for phenology and percent class categories, respectively. 
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 Malva - The vast majority of Malva plants were in the fruiting and seeding stages 


throughout the survey period (Figure 3). When it comes to MA plants, Figure 3 illustrates that 


the majority of plants were extremely progressed compared to some other species like NZS. To 


demonstrate, earlier stages like vegetative, budding, and even flowering were rare in the plots. 


The fruiting stage was more prevalent than seeding at the time of the first survey, but as surveys 


continued, seeding plants became far more prevalent than any other stage, even surpassing 


fruiting plants after only one week. The remaining MA plants were either wilting, wilted or dead 


as a result of natural senescence or herbicide treatment (See Appendix for all specific MA 


values). 


 


Figure 3. Weekly average percent classes of Mallow spp. (Malva spp.) phenology stages for all 


plots combined, 14 June to 2 August (no data between 12 July and 2 August). See Tables 1 and 2 


for phenology and percent class categories, respectively. 


 


 


0.00


1.00


2.00


3.00


4.00


5.00


6.00


6/14 6/21 6/28 7/5 7/12 7/19 7/26 8/2


Av
e 


Pl
an


t C
la


ss
 %


 


Date 


Average Malva Stage % for all plots combined by Date 


1


2


3


4


5


6


7


8


9







 
16 


 


 Buck’s-Horn Plantain - The demographics of PL plants were largely the same as MA 


plants but not quite as far progressed. For example, at the time of the first survey, percentage 


class values were slightly higher for vegetative, budding, and flowering plants than they were for 


MA, and slightly lower for fruiting and seeding plants. Fruiting and seeding plants were also the 


most prevalent stages, with fruiting being more common during the first survey. By the time of 


the second survey, seeding plants were more prevalent than fruiting plants, a pattern than was 


sustained for the remaining four surveys. As a result of minor spraying and natural progression, 


plants that were wilting, wilted, or dead also became apparent starting with the third survey, in 


which wilting plants spiked and then dropped back to zero. Wilted plants were only present in 


the fourth survey in small numbers. Plants that had been wilting or wilted seemed to have been 


dead by the time of the final survey, with a decent number of dead plants being found with no 


presence of wilting or wilted plants (See Appendix for all specific PL values). 
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Figure 4: Weekly average percent classes of Buck’s-Horn Plantain (Plantago coronopus) 


phenology stages for all plots combined, 14 June to 2 August (no data between 12 July and 2 


August). See Tables 1 and 2 for phenology and percent class categories, respectively. 


 


 


 Chenapodium - As Figure 5 illustrates, at the time of the first survey, most PIG plants 


were fruiting or flowering, with smaller percentages of plants being recorded in the budding, 


seeding, and vegetative stages. However, in subsequent surveys, plants began to reach the 


seeding stage rapidly, even more so than MA and PL plants. Within two weeks, it seems as 


though most plants that were originally fruiting had gone to seed, while all plants that were in the 


vegetative, budding, and flowering stages began to produce fruits or seeds by the time of the 


third survey on June 28. 2016. Seeding plants became more common than fruiting plants after 


the third survey, and by the time of the final survey, seeding plants heavily outweighed fruiting 


plants. Furthermore, only three plant stages (seeding, dead, and fruiting) were present at the time 


of the last survey. All plants that began to wilt or had already wilted during the third and fourth 


0.00


0.50


1.00


1.50


2.00


2.50


3.00


3.50


4.00


4.50


6/14 6/21 6/28 7/5 7/12 7/19 7/26 8/2


Av
e 


Pl
an


t C
la


ss
 %


 


Date 


Average Plantago Stage % for all plots combined by Date 


1


2


3


4


5


6


7


8


9







 
18 


surveys were dead by July 12, 2016 (See Appendix for all specific PIG values). 


 


Figure 5: Weekly average percent classes of Goosefoot (Chenapodium murale) phenology stages 


for all plots combined, 14 June to 2 August (no data between 12 July and 2 August). See Tables 


1 and 2 for phenology and percent class categories, respectively. 


 


 


 Sonchus - Plants showed much greater stage diversity throughout the survey period than 


all other plant species being studied. They were also the only plant species in which there were 


more seeding plants than fruiting plants at the time of the first survey. Such variability may also 


be the result of plants dropping seeds and being recorded as an earlier stage in subsequent 


surveys. Flowering plants were the most common stage in the first survey, followed by budding 


plants, seeding plants, and a small number of vegetative plants. As surveys continued, the 


number of fruiting plants increased dramatically. Over the course of the survey period, the 


percentage of budding, flowering, and seeding plants decreased a considerable amount, while 
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wilting, wilted, and dead plants began to appear during the third and fourth surveys, primarily as 


a result of natural progression. By the time of the fifth survey on July 12, all plants that had been 


wilting or wilted were found to be dead (See Appendix for all specific ST values). 


 


Figure 6: Weekly average percent classes of Sow Thistle (Sonchus spp.) phenology stages for all 


plots combined, 14 June to 2 August (no data between 12 July and 2 August). See Tables 1 and 2 


for phenology and percent class categories, respectively. 
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Individual Treated Plant Tracking: 


Table 5. Phenology stages for each of 10 New Zealand spinach plants treated with herbicide, 14 


June to 2 August.  See Table 1 for phenology stage codes. 


 
Date-> 6/14/2016 6/21/2016 6/28/2016 7/5/2016 7/12/2016 8/2/2016   


Plot 
No. Plant Stage Stage Stage Stage Stage Stage Comments 


7 NZS1 5 7 8 9 9 9 Treated 6/13/2016 
3 NZS4 - 5 7 8 9 9 Treated 6/18/2016 


17 NZS4 - - 5 7 9 9 Treated 6/28/2016 
32 NZS4 - - 5 7 9 9 Treated 6/28/2016 
31 NZS4 - - 5 7 9 9 Treated 6/28/2016 
30 NZS4 - 5 7 9 9 9 Treated 6/20/2016 
29 NZS4 - - 5 7 9 9 Treated 6/28/2016 
39 NZS4 - - 5 7 9 9 Treated 6/28/2016 
20 NZS4 - - 5 7 9 9 Treated 6/28/2016 
1 NZS4 - - 5 7 8 9 Treated 6/28/2016 


 


 A total of 10 NZS plants were monitored for herbicide treatment effect (Table 5). All 


plants were in the fruiting stage when treated. Of the 10 plants that were sprayed, 9 (90%) were 


dead and the other wilted by 12 July. The one wilted plant was dead by 2 August, the next time 


that the plants were checked.   


As demonstrated in Tables 5 and 6, the time to senescence for the 10 NZS plants tracked 


was relatively consistent. For example, all 10 plants progressed from their initial stage at the time 


they were sprayed to the wilting stage in one week. However, when it came to plants progressing 


from the wilting stage to wilted stage and from wilted to dead, a small amount of variability was 


observed. For instance, it took 0.5 weeks for 7 of 10 (70%) plants to progress from wilting to 


wilted and 7 of 9 (78%) plants to progress from wilted to dead. The remaining plants took 1 


week to progress from wilting to wilted and an additional week to progress from wilted to dead. 


This produced an average of 0.65 ± 0.08 weeks for plants to progress from wilting to wilted and 
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0.61 ± 0.073 weeks to progress from wilted to dead. Lastly, it took on average 2.22 ± 0.15 weeks 


for plants to progress from their initial stage at the time of being sprayed to death, with 7 of 9 


(78%) plants taking 2 weeks to die, and 2 of 9 (22%) plants taking 3 weeks to die.  The last plant 


was dead by August 2, but since there were no surveys conducted in between July 12 and August 


2, it is likely that the plant was dead much earlier as it was already wilted at the time of the July 


12 survey. 


 


Table 6. Estimated time in weeks for New Zealand spinach plants treated with herbicide to 


progress from the phenology stage at treatment to death.  See Table 1 for phenology stage codes.  


Plot 
No. Plant 


Initial Stage 
to Stage 7 


Initial Stage 
to Stage 8 


Initial Stage 
to Stage 9 


Stage 7 to 
Stage 8 


Stage 7 to 
Stage 9 


Stage 8 to 
Stage 9 


7 NZS1 1 2 3 1 - 1 
3 NZS4 1 2 3 1 - 1 


17 NZS4 1 1.5 2 0.5 1 0.5 
32 NZS4 1 1.5 2 0.5 1 0.5 
31 NZS4 1 1.5 2 0.5 1 0.5 
30 NZS4 1 1.5 2 0.5 1 0.5 
29 NZS4 1 1.5 2 0.5 1 0.5 
39 NZS4 1 1.5 2 0.5 1 0.5 
20 NZS4 1 1.5 2 0.5 1 0.5 
1 NZS4 1 2 - 1 - - 


Average 1 1.65 2.22 0.65 1 0.61 


Standard Error 0.0 0.08 0.15 0.08 0.0 0.07 
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Discussion 


Plant phenology surveys have provided a great amount of information regarding the 


timing of stage progression for invasive plant species on Southeast Farallon Island. Individual 


plant tracking of New Zealand Spinach revealed that most plants progressed the fastest when 


going from budding to flowering and flowering to fruiting, while they took much longer to 


progress past the vegetative stage and into budding, with just over one-third of the plants 


remaining in the vegetative stage throughout the survey period. Since 7 of 20 plants did not go 


beyond the vegetative stage during the first five surveys, the average time it took for plants to 


progress from vegetative to budding was misleadingly low, as it did not account for all the plants 


that had yet to progress to budding. Even though 6 of these 7 plants progressed beyond the 


vegetative stage by the time of the sixth survey on August 2, the data was not factored into 


calculations due to the three week gap in between surveys. This gap would only create 


uncertainty and inaccuracies when trying to determine when in that three week period plants 


actually progressed from one stage to another. New Zealand Spinach plants also remained in the 


fruiting stage for relatively long periods. In fact, none had reached the seeding stage by the end 


of the study period (August 2).  


Tracking the effects of herbicide treatment on New Zealand Spinach also provided highly 


valuable information to guide future invasive plant control methods. For example, tracking 


showed that almost all but one of 10 plant were dead within two weeks after spraying, with the 


other wilted an near dead after three weeks.  


Plot surveys revealed that the majority of NZS plants were fruiting, with the second 


highest percentage coming from plants in the vegetative stage. This trend remained consistent 


with only minor changes over the course of six surveys.  Thus, most plants likely flowered 
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sometime in April or May. In contrast to NZS, phenology stages of all other species examined 


appeared to progress more quickly.  All had large percentages of plants in the seeding stage by 


late June. Even Chenapodium, the only species that was not more advanced than New Zealand 


Spinach when surveys began, progressed rapidly and by late June the most common stage was 


seeding, with almost all plants at least in the fruiting stage at the time of the last survey.  


The plant phenology results described in this report will be useful for guiding future 


management of invasive plants on the Refuge. Not only did phenology surveys provide valuable 


knowledge for future control, but they also allow for real-time adaptive management. For 


instance, if lesser priority species began to seed or come close to seeding before higher priority 


species, that data could be used to adjust management to target the lesser priority species first, 


then start treating higher priority species like NZS. While there were no apparent, substantial 


progression differences based on the location of plots, the phenology data was used to help target 


treatments during the study period.  When it was discovered that NZS were largely fruiting, 


efforts were increased to treat as much as possible before seed set. Phenology data also showed 


that the timing of herbicide treatment on NZS was highly effective in that there were no recorded 


plants that had gone to seed during the course of herbicide treatment. For the other four species 


examined, it is clear that, at least in 2016, June was already too late for effective control efforts 


since large percentages of plants had already gone to seed.  
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Recommendations for future work 


There are several recommendations that can be made for future plant phenology surveys:  


1) Stronger and more durable markers would help prevent loss due to high winds or other 


factors.  


2) For examining the effects of herbicide treatment, plants should be treated earlier in the season  


and hopefully when more plants are in earlier phenology stages.;  


3)  Conducting phenology surveys in future years will help examine annual variability.  It is also 


suggested to begin surveys earlier in spring before plants reach more advanced stages. 


4) Examining effects of herbicide treatments on other priority species. This information will be 


valuable for determining if current treatment methods will be effective at reducing or eradicating 


these invasive species.  


5)  Based on these results, invasive plant control should begin before June for all species other 


than New Zealand Spinach. For New Zealand Spinach, treatment could begin as late as early 


August if future stage progression remains similar to the results of this study. 
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Appendix 1. 


Average weekly percent classes by phenology stage of each of the four plant groups, 14 June to 2 


August 2016.  MA = Mallow spp. (Malva spp.), NZS = New Zealand Spinach (Tetragonia 


tetragonioides), PIG =  Goosefoot (Chenapodium morale), PL = Buck’s Horn Plantain (Plantago 


Coronopus), ST = Sow Thistle (Sonchus spp.) 


Average Percentage Class Date 
     Plant and Stage 6/14/2016 6/21/2016 6/28/2016 7/5/2016 7/12/2016 8/2/2016 


MA 0.79 0.81 0.79 0.87 0.78 0.78 
1 0.00 0.00 0.00 0.00 0.00 0.00 
2 0.13 0.00 0.00 0.00 0.17 0.00 
3 0.25 0.25 0.00 0.00 0.00 0.00 
4 0.13 0.38 0.00 0.17 0.00 0.00 
5 4.25 3.13 1.86 1.67 1.67 1.20 
6 2.38 3.50 3.29 4.67 4.17 5.00 
7 0.00 0.00 0.57 0.33 0.00 0.00 
8 0.00 0.00 1.29 0.50 0.00 0.00 
9 0.00 0.00 0.14 0.50 1.00 0.80 


NZS 0.95 0.96 1.00 0.97 0.90 0.83 
1 0.18 0.09 0.09 0.09 0.18 0.00 
2 2.09 1.73 1.45 1.64 1.36 1.20 
3 0.73 1.36 1.18 0.36 0.45 0.40 
4 1.55 0.82 0.91 1.09 0.91 0.10 
5 4.00 4.64 4.45 4.18 4.64 5.10 
6 0.00 0.00 0.00 0.00 0.00 0.00 
7 0.00 0.00 0.82 0.27 0.00 0.00 
8 0.00 0.00 0.09 0.55 0.00 0.00 
9 0.00 0.00 0.00 0.55 0.55 0.70 


PIG 0.77 0.74 0.82 0.86 0.76 0.76 
1 0.00 0.00 0.00 0.00 0.00 0.00 
2 0.22 0.00 0.00 0.00 0.00 0.00 
3 0.89 0.00 0.00 0.00 0.00 0.00 
4 1.89 0.44 0.00 0.00 0.00 0.00 
5 3.44 4.89 2.88 2.29 0.86 1.00 
6 0.44 1.33 3.75 3.86 4.43 5.17 
7 0.00 0.00 0.63 0.43 0.00 0.00 
8 0.00 0.00 0.13 0.86 0.00 0.00 
9 0.00 0.00 0.00 0.29 1.57 0.67 


PL 0.90 0.86 0.80 0.93 0.85 0.78 
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1 0.00 0.00 0.00 0.00 0.00 0.00 
2 0.50 0.10 0.00 0.13 0.00 0.00 
3 0.80 0.70 0.33 0.38 0.38 0.00 
4 0.70 0.60 0.22 0.38 0.25 0.00 
5 3.90 2.70 2.33 2.00 2.13 2.14 
6 2.20 3.60 3.67 3.63 2.88 3.86 
7 0.00 0.00 0.67 0.75 0.00 0.00 
8 0.00 0.00 0.00 0.25 0.00 0.00 
9 0.00 0.00 0.00 0.88 2.00 1.00 


ST 0.83 0.89 0.86 0.94 0.92 0.78 
1 0.00 0.00 0.00 0.00 0.00 0.00 
2 0.25 0.00 0.25 0.63 0.43 0.00 
3 2.25 1.00 0.88 1.00 1.00 0.00 
4 3.00 2.71 1.00 1.00 0.57 0.00 
5 0.00 1.57 3.63 2.63 3.86 3.57 
6 2.00 2.71 1.38 0.75 1.43 3.14 
7 0.00 0.00 0.00 0.25 0.00 0.00 
8 0.00 0.00 0.63 1.63 0.00 0.29 
9 0.00 0.00 0.00 0.63 1.00 0.00 
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INVASIVE PLANT CONTROL EFFORTS  
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By Gerry McChesney, Jonathan Shore and Jack Rabe 
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Introduction 
 
In the past, invasive plant control efforts on the Farallon National Wildlife Refuge (Farallon 
NWR) have been limited to the period between mid-summer and late winter, when seabirds are 
either not breeding or are in the final stages of breeding.  This was to limit disturbance and 
potential impacts to breeding seabirds.  In 2015, the U.S. Fish and Wildlife Service (FWS) began 
conducting limited invasive plant control efforts during the middle of the seabird breeding 
season (June-July) in order to maximize benefits of the treatments; that is, to treat plants prior to 
seeding.  However, no data exist on the potential impacts of conducting invasive plant control on 
nesting birds.  The species of most concern is the Western Gull (Larus occidentalis), which nest 
in large numbers over most of Southeast Farallon Island.  When intruders approach a gull nest, 
adult gulls typically flush from the nest, leaving eggs or chicks exposed to potential predators 
(typically, other gulls).  Chicks old enough to be mobile sometimes flee the intruder and can be 
attacked and even killed by neighboring adult gulls.  Two other species of concern are the 
Cassin’s Auklet (Ptychoramphus aleuticus) and Rhinoceros Auklet (Cerorhinca monocerata), 
alcids that nest in underground burrows and rock crevices.  In the soft Farallon soil, trampled 
burrows can be crushed, damaging the nest site and potentially harming adults, eggs or chicks 
inside.   
 
In order to obtain information on potential impacts of invasive plant control activities during the 
seabird breeding season, we will conduct a pilot study in 2016.  The main goal will be to 
determine if invasive plant control activities result in lost eggs or chicks of Western Gulls and 
crushed burrows of Cassin’s and Rhinoceros auklets. This protocol describes the methods that 
will be used. 
 
Methods 
 
Data to be collected will include both standardized surveys and anecdotal observations.  For each 
survey, the goal is to determine the number of nests disturbed, total number of eggs impacted, 
and total number of chicks impacted. 
 
Standardized surveys 
Requirements:  One observer/data recorder (Observer), 1-2 plant treatment personnel (Sprayers), 
field notebook or field data sheet, pencil. 
 
Surveys should be at least 15 minutes long and no more than 60 minutes long. 
Our initial goal will be to conduct at least three surveys per week, to be re-evaluated and adjusted 
as needed or as time allows. 
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Sprayer(s) are to conduct activities as they would normally.  At the start of the survey, sprayers 
enter the study area and begin invasive plant treatment.  Begin conducting invasive plant 
spraying, being careful to avoid stepping on gull nests or chicks, displacing gull chicks, or 
crushing auklet burrows.  If an egg is seen to be dislodged from a nest, carefully retrieve the egg 
if possible and place it back in the nest.  If a chick flees because of your intrusion and is at risk of 
being attacked by other gulls, carefully attempt to capture the chick and return it to a safe place 
in the parent’s nesting territory.  If a chick is at risk of being sprayed, if possible move the chick 
to a safer location, making sure the chick does not flee when released. If the chick cannot be 
moved, then take measures to avoid disturbing the chick. 
 
Observer sits or stands at a location where the study area can be viewed effectively but where 
birds in the study area will not be affected by his/her presence.  Observer then watches for any 
gull eggs to be dislodged from a nest, eggs to be taken from a nest (i.e., by another gull), chicks 
that flee from a nest or resting site (i.e., from outside a nest), chicks that are attacked by an adult 
gull, and chicks that are killed by an adult gull. Data will be recorded for each nest that is 
affected.  Affected nests will be numbered sequentially beginning with number 1.    
 
When the survey is complete, draw the boundaries of the survey area on a map or aerial photo of 
the island, and mark the positions of the survey boundary corners with a Global Positioning 
System (GPS) unit. Then record both the nest and chick density within the survey area by means 
of an ocular estimate, with low density being less than 0.25 nests/chicks per m2, medium density 
being 0.25-0.75 nests/chicks per m2, and high density being greater than 0.75 nests/chicks per 
m2.  
 
Data to be recorded will include the following: 
 
For each survey area: 
• Date 
• Start time 
• End time 
• Number of sprayers (no more than 2) 
• Name(s) of sprayers 
• Name of observer 
• Area name.  Follow standard names for invasive plant treatment areas. 
• Number of auklet burrows crushed 
• Nest/Chick Density (nests or chicks/m2) 
• Comments.  Include any pertinent notes about the survey. 
 
For each Western Gull nest affected: 
• Nest number (sequential for affected nests, starting with number 1) 
• Number of eggs dislodged from the nest, retrieved, and placed back in the nest 
• Number of eggs dislodged from the nest and not placed back in the nest (either depredated, 


broken, or inaccessible).  Indicate in the comments why the egg was not retrieved. 
• Number of eggs taken from the nest by another gull (does not include dislodged eggs that get 


scavenged). 
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• Number of chicks displaced from the nest or from a resting site 
• Number of chicks attacked but not killed by an adult gull 
• Number of chicks killed by an adult gull 
• Comments.  Include any pertinent notes. 
 
Anecdotal observations 
When conducting invasive plant treatments (spraying or pulling), keep a watch for disturbance or 
loss to gull eggs and chicks. When recording spray data on the Spray Log data form, record the 
total numbers of gull eggs and chicks taken as well as the number of auklet burrows crushed.  
Unlike the standardized surveys, we will only record total numbers and will not record these data 
per nest.  Data to be recorded for each trip will include: 
 
• Number of eggs dislodged from nests, retrieved, and placed back in the nests 
• Number of eggs dislodged from nests and not placed back in the nests (either depredated, 


broken, or inaccessible).  Indicate in the comments why the egg was not retrieved. 
• Number of eggs taken from nests by another gull (does not include dislodged eggs that get 


scavenged). 
• Number of chicks attacked but not killed by an adult gull 
• Number of chicks killed by an adult gull 
• Notes.  Include any pertinent comments. 
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SEFI Plant Treatment Western Gull Disturbance Assessment Data Form 
 


Date (e.g. 8 June 2016)____________________ Start Time:_________ End Time: _________  
 
Name of Area_________________________ Observer________________________________ 
 
Sprayer(s)____________________________________ # of Sprayers (no more than 2):_____  
 
No. of Auklet Burrows Crushed____   WEGU Nest/Chick Density__________/__________ 
 


Nest No.                 
Eggs 


dislodged/replaced 
                


Eggs dislodged/ lost                 


Eggs taken                 


Chicks displaced                 
Chicks attacked                  


Chicks killed                 
 
Comments____________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
 


Codes for Disturbance Assessment Data Form 
Codes Description 


Nest No. Nest number (sequential for affected nests, starting with number 1) 
Eggs 


dislodged/replaced 
Number of eggs dislodged from the nest, retrieved, and placed back in the nest 


Eggs dislodged/lost Number of eggs dislodged from the nest and not placed back in the nest (either 
depredated, broken, or inaccessible).  Indicate in the comments why the egg was 
not retrieved. 


Eggs taken Number of eggs taken from the nest by another gull (does not include dislodged 
eggs that get scavenged). 


Chicks displaced Number of chicks displaced from the nest or from a resting site 
Chicks attacked Number of chicks attacked but not killed by an adult gull 


Chicks killed Number of chicks killed by an adult gull 
Nest/Chick Density 
(nests or chicks/m2) 


Ocular Estimate of overall plot that was sprayed, Low=  less than 0.25/m2   
Medium=0.25-0.75/m2   High= greater than 0.75/m2  
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Assessment of Storm-Petrel Use of Certain Artificial Habitats on Southeast 


Farallon Island, 2016 


 


By Jack Rabe and Gerard J. McChesney 


Final Report, August 12, 2016 


 


Introduction 


 For species that nest on small remote islands, nest site availability can prove to be a 


major limiting factor of seabird productivity. The Ashy Storm-Petrel (Oceanodroma homochroa) 


and Leach’s Storm-Petrel (Oceanodroma leucorhoa), small nocturnal crevice-nesting seabirds 


with scarce populations, depend on the presence of rock fissures and rock-falls for reproduction. 


Located 27 miles west of San Francisco, California, Southeast Farallon Island (SEFI), as part of 


the Farallon National Wildlife Refuge, provides habitat to the largest colony of Ashy Storm-


Petrels in the world. SEFI not only provides naturally occurring rock crevices, but it also 


provides a diversity of artificial rock piles and walls that were formerly constructed for various 


functioned.  


To provide more nesting habitat for storm-petrels, one goal of the Refuge is to convert at 


least some remaining concrete building foundations into artificial rockpiles to be available as 


storm-petrel nesting habitat (USFWS 2009). While storm-petrels are well known to utilize other 


artificial habitats on the island, data have been lacking on the use of a small number of concrete 


“rockpiles” created in the last two decades.  Before more such artificial rockpiles are created, an 


assessment of storm-petrel use of current sites is desired.   
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In summer 2016, I conducted surveys of three artificial habitat sites created mainly from 


dismantled concrete building foundations.  These surveys followed a pilot study conducted in 


2015 (Cook 2015), when Ashy Storm-Petrels were detected in one of two such sites. The focus 


of 2016 surveys was to sample the site found active in 2015 along with two additional sites.  In 


order to detect occupation, 20-minute nighttime storm-petrel call-back surveys were conducted 


from June 30, 2016 to July 9, 2016. Data was gathered on the number of detections (auditory or 


visual), the species that was observed, what type of call or visual observation was made, and 


location of the bird within the site.  


 


Methods 


Survey Sites: 


 The survey sites were located on the marine terrace of the south end of SEFI (McChesney 


2016; Figure 1). Each site was chosen based on its history as being previously manmade 


structures where concrete building foundations were dismantled and randomly piled in place. 


Site 2, surveyed in 2015, had been largely destroyed and rendered inaccessible by large numbers 


of hauled-out California sea lions (Zalophus californianus) The three sites surveyed included: 


- Site 1, located west of the helicopter pad, consists entirely of artificial rubble materials 


(Figure 2).  Ashy Storm-Petrels were found to occupy this site in 2015 (Cook 2015; 


(Figure 2);  


- Site 4, located just south of Site 1, consists of a down-sloping rock pile consisting of both 


artificial rubble and natural rock material (Figure 3), and; 


- Site 5, located northwest of the houses, consists of the remains of the Old Stonehouse. 


This relatively large site consists of a mixture of cement rubble and natural rock material; 
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the natural rocks may be from rock wall that previously fronted the house.  Due to its 


large size, initially surveys were conducted at two locations (5a and 5b) on either end of 


the site.  On subsequent surveys, observations were conducted from one location near the 


center of the site (5c). 


Survey Conditions:  


 Surveys were chosen in accordance with specific environmental factors and the 


possibility of disturbance to wildlife. Because the nocturnal storm-petrels are most active in the 


darkest conditions, surveys were conducted between the last quarter and first quarter moon 


phases, when moonlight is minimized. Depending on the timing of moonrise and moonset, 


surveys were conducted in late evening or early morning. Late evening surveys were conducted 


when the moon rose after midnight and set before dark while early morning surveys took place 


when the moon would set before midnight and rise after 06:00 h. It was also required that 


surveys began at least one hour after civil twilight if they were in the evening and concluded at 


least 30 minutes before first light if they were in the morning. Also, surveys were not conducted 


when winds were greater than 15 knots because of the difficulty of hearing birds calling. In an 


effort to further minimize disturbance when conducting surveys, observers were trained to plan 


out their routes during the day and use only the red light setting on headlamps. Headlamps were 


only to be used when absolutely necessary; e.g. to record data, turn on the mp3 player or to 


identify a bird.  


Survey Methods:  


 Surveys were conducted once at every site on each survey-night. The order of site 


visitation for each survey was reversed on each night that a survey was conducted. Wind speed 


was recorded prior to conducting surveys from the hourly weather forecast graph on the National 
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Weather Service website (forecast.weather.gov). At the start of each survey, the following data 


were recorded: cloud cover (% or FOG); precipitation (0, mist, drizzle); light conditions (D = 


very dark, L = low light, M = medium light, B = bright and D = daytime). Observers were 


stationed at standardized locations throughout the duration of each survey (see Figures 2, 3, and 


4). 


 Each survey was conducted for 20 minutes.  For the first 15 minutes of the survey, the 


observer listened for calls and watched for arrivals and departures of any storm-petrels or 


Cassin’s Auklets (Ptychoramphus aleuticus; CAAU), another nocturnal seabird that also utilizes 


rock crevices for nesting. All vocalizations of storm-petrels, Cassin’s auklets and other crevice-


nesting birds coming from within the site were recorded Tables 2 and 3). Data recorded for each 


observation including the time, species, call type, and location within the rock pile. Observations 


were numbered sequentially and the locations of detected birds were plotted on a map using the 


corresponding number. Any birds observed arriving or departing from the site were recorded in 


the same format. Information regarding any disturbance events, vocalizations, and other 


behaviors from target species that came from above or near sites were noted in the comment 


section.. At the 15 minute mark, the time was recorded and either an Ashy (ASSP) or Leach’s 


Storm-Petrel call was played from a portable player three times for 5 seconds each with 10 


seconds in between playbacks. After two minutes of listening, the other species’ call was played 


following the same procedure. For each survey, the order in which calls were played rotated 


between Ashy and Leach’s Storm-Petrels, to create a more randomized approach.  
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Results and Discussion 


 Surveys were conducted on five nights spanning from June 30 to July 9, 2016, for a grand 


total of sixteen 20-minute surveys. Ashy Storm-Petrels (ASSP) were only detected Sites 1 


(Figures 1, 2) on two nights. On 30 June, storm-petrel purr or chatter calls were heard at three 


locations within the rubble pile, all within the first 15 minutes of the survey (i.e.., prior to 


broadcast playback).  This included one bird that purr called during much of the survey. Another 


bird was heard chatter calling briefly from the same or a very nearby site, while  another chatter 


called briefly from a site about two meters away.  On 3 July, one Ashy Storm-Petrel chatter 


called from one of the same sites as on 30 June, heard just after the broadcast of the Leach’s 


Storm-Petrel vocalization. In addition, Ashy Storm-Petrels were repeatedly heard calling or seen 


circling just above the ground over Sites 1 and 4 on three of the five nights, possibly indicating 


birds that either had nest sites in the rubble piles or were birds prospecting for potential for nest 


sites. These generally consisted of either one or two birds flying just over the site.  


Although Site 4 did not have any detections within the rubble pile, Ashy Storm-Petrels 


were observed flying or calling above the rock pile during three of the five surveys at the site, 


suggesting potential, undetected use. Surprisingly, no storm-petrels were detected at despite what 


appears to be good habitat. Perhaps additional efforts would have resulted in storm-petrel 


detections there.  


 Cassin’s auklets, however, were more abundant than Storm-Petrels and were observed at 


all sites. A total of 13 detections of Cassin’s auklets in crevices were recorded over the course of 


five surveys (Table 1).  An additional 26 observations of arrivals or departures were made. Three 


detections were made in crevices at Site 1, two of which were in the same crevice (Figure 2). 


Sites 4 and 5 had the greatest number of Cassin’s auklet detections with five each, including six 
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confirmed birds in crevices at Site 4 and four at Site 5 (Figures 3 and 4). Three of the six birds 


observed in Site 4 resulted from a visual inspection conducted by on July 1 after the 20-minute 


survey.  


In conclusion, we have demonstrated at least some use of artificial rubble piles made of 


former building foundations on SEFI, especially by Cassin’s Auklets and less so by Ashy Storm-


Petrels. Apparent differences in use by storm-petrels may reflect on artificial habitat quality, 


competition by Cassin’s Auklets, limited survey data, or other factors.  Additional surveys may 


be needed to better assess use by the more secretive storm-petrels.  Prior to creating additional 


artificial habitats from artificial materials, additional assessment of the quality of present 


artificial habitats may help to design habitats to maximize use by storm-petrels.  
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Tables and Figures 


Table 1. Results from storm-petrel detection surveys on Southeast Farallon Island, 30 June to 9 July 2016. 


Date Site # Time (military) # Detections Observer (s) 
30-Jun-16 4 22:16-22:36 1 UNKN J. Rabe and G. McChesney 
30-Jun-16 1 22:39-22:59 3 ASSP J. Rabe and G. McChesney 
30-Jun-16 5a 23:07-23:27 0 J. Rabe and G. McChesney 
30-Jun-16 5b 23:29-23:48 1 CAAU J. Rabe and G. McChesney 
1-Jul-16 5c 22:31-22:51 0 J. Rabe and G. McChesney 
1-Jul-16 1 22:59-23:19 0 J. Rabe and G. McChesney 
1-Jul-16 4 23:22-23:42 0 J. Rabe and G. McChesney 
2-Jul-16 4 22:19-22:39 0 J. Rabe 
2-Jul-16 1 22:44-23:04 1 CAAU J. Rabe 
2-Jul-16 5c 23:09-23:29 1 CAAU J. Rabe 
3-Jul-16 5c 22:25-22:45 1 CAAU J. Rabe 
3-Jul-16 1 22:49-23:09 1 ASSP, 1 CAAU J. Rabe 
3-Jul-16 4 23:17-23:37 4 CAAU J. Rabe 
9-Jul-16 4 3:38-3:58 1 CAAU J. Rabe 
9-Jul-16 1 4:00-4:20 1 CAAU J. Rabe 
9-Jul-16 5c 4:25-4:45 2 CAAU J. Rabe 


   


 
Species Codes for Data Recording 


Four-letter alpha codes  
 
 


Ashy Storm-Petrel = ASSP Cassin’s Auklet = CAAU 
 


Pigeon Guillemot = PIGU Leach’s Storm-Petrel = LHSP 
 


Western Gull = WEGU Unknown bird = UNKN 
 


Unkn Storm-Petrel = UNSP Rhinoceros Auklet = RHAU 
 


Table 2. Four letter species codes for potential crevice 
nesting birds on Southeast Farallon Island 


 
Call Types 


Storm-Petrels 
P = Purr Call                                                                PD = Purr Call 
Duet  
S = Song; also called Chatter Call or Flight Call        SD = Song Duet 
C = Click (Ashy only; most common flight call)        R = Rasp 
K = Chick (cheeping or squeaky sounds)                    O = Other 


Cassin’s Auklets 
S = Song (“let me out” call) C = Croaking call  O = Other 


 


Table 3. Storm-Petrel and Cassin’s Auklet call Types 
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Figure 1. Locations of storm-petrel detection survey sites on Southeast Farallon Island in 2015 and 2016. In 
2016, only sites 1, 4 and 5were surveyed. 
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Figure 2. Left: Diagram of Site 1 showing locations of ASSP and CAAU detections.  Right: Photo of site. 


Figure 3. Left: Diagram of Site 4 showing locations of CAAU detections. Right: Photo of site. 


Figure 4. Left: Diagram of Site 5 showing locations of CAAU detections.. Right: Photo of site. 
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Jack

From: McChesney, Gerry <gerry_mcchesney@fws.gov>
Sent: Tuesday, September 13, 2016 7:29:26 PM
To: Rabe, Jack W.
Subject: Re: Needed docs
 
Hi Jack,

Something I just noticed on your resume.  In the Education section, you should include
what your expected graduation date is.  Then when you graduate, change it to reflect the
actual graduation date.   You want to make all degree, work and volunteer experiences
very clear on when they happened or, for education degrees, when they are expected.

Can you update and re-send?  Thanks.

On Fri, Aug 26, 2016 at 11:11 AM, Rabe, Jack W. <rabe.36@buckeyemail.osu.edu>
wrote:

Hey Gerry,

Have attached the updated resume.

Thank you,

Jack

From: McChesney, Gerry <gerry_mcchesney@fws.gov>
Sent: Friday, August 26, 2016 12:05:05 PM
To: Rabe, Jack W.
Subject: Re: Needed docs
 
Yes, you can add me as reference.  I would suggest only including one of us and having
one or more references from your school and other work or volunteer positions you've
held.  Make sure to indicate who your references are; e.g., Supervisor, Farallon NWR;
Academic Advisor, etc.  

On Thu, Aug 25, 2016 at 3:51 PM, Rabe, Jack W. <rabe.36@buckeyemail.osu.edu>
wrote:

Hey Gerry,

mailto:gerry_mcchesney@fws.gov
mailto:rabe.36@buckeyemail.osu.edu
mailto:gerry_mcchesney@fws.gov
mailto:rabe.36@buckeyemail.osu.edu


I just finished updating my resume, would I be able to add you on my reference list
before sending it too you? I will ask Jonathan as well. My graduation date is May 2017.

Thank you,

Jack

From: McChesney, Gerry <gerry_mcchesney@fws.gov>
Sent: Wednesday, August 24, 2016 1:03:09 PM
To: Rabe, Jack W.
Subject: Needed docs
 
Hi Jack,

I hope your trip back to school went well.  I need to provide a couple things as part of
your close-out.  Can you provide to me:

-  Current resume, with your Directorate Fellow position included;
-  Expected graduation date.

Thanks.

-- 
Gerry

---------------------------------------------------------------------------------
Gerry McChesney
Manager, Farallon 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
Email: Gerry_McChesney@fws.gov
http://www.fws.gov/refuge/farallon/
http://www.fws.gov/sfbayrefuges/murre/murrehome.htm
Follow us on Facebook!
---------------------------------------------------------------------------------

-- 
Gerry

mailto:gerry_mcchesney@fws.gov
mailto:Gerry_McChesney@fws.gov
http://www.fws.gov/refuge/farallon/
http://www.fws.gov/sfbayrefuges/murre/murrehome.htm
http://www.facebook.com/SanFranciscoBayNWRComplex


---------------------------------------------------------------------------------
Gerry McChesney
Manager, Farallon 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
Email: Gerry_McChesney@fws.gov
http://www.fws.gov/refuge/farallon/
http://www.fws.gov/sfbayrefuges/murre/murrehome.htm
Follow us on Facebook!
---------------------------------------------------------------------------------

-- 
Gerry

---------------------------------------------------------------------------------
Gerry McChesney
Manager, Farallon 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
Email: Gerry_McChesney@fws.gov
http://www.fws.gov/refuge/farallon/
http://www.fws.gov/sfbayrefuges/murre/murrehome.htm
Follow us on Facebook!
---------------------------------------------------------------------------------

-- 
Gerry

---------------------------------------------------------------------------------
Gerry McChesney
Manager, Farallon 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
Email: Gerry_McChesney@fws.gov

mailto:Gerry_McChesney@fws.gov
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http://www.fws.gov/refuge/farallon/
http://www.fws.gov/sfbayrefuges/murre/murrehome.htm
Follow us on Facebook!
---------------------------------------------------------------------------------

-- 
Gerry

---------------------------------------------------------------------------------
Gerry McChesney
Manager, Farallon 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
Email: Gerry_McChesney@fws.gov
http://www.fws.gov/refuge/farallon/
http://www.fws.gov/sfbayrefuges/murre/murrehome.htm
Follow us on Facebook!
---------------------------------------------------------------------------------
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