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[bookmark: Introduction]Introduction:

Safety is the number one priority when conducting fieldwork. However, peoples’ personal limits and risks for encountering dangerous situations in the field can vary drastically based on individual identity and experience level (John and Khan 2018, Rinkus et al. 2018, Demery and Pipkin 2021). Open communication that sets the culture and expectations from the beginning can  reduce risk and promote discussion between field members (Nelson et al. 2017, Demery and Pipkin 2021). More importantly, empowering individuals with knowledge of the risks they assume allows individuals to assess their own comfort with risk (Demery and Pipkin 2021). Ask yourself, “would you take this risk in your personal life?” Despite many people, especially people from minority groups or those with less institutional power (students, untenured faculty etc.; Rinkus et al.) reporting they have felt this way, individuals should not risk their personal safety to collect data.

Other conceptual models highlight the importance of clear communication prior to the start of field season. Without clear expectations for conduct, students are more likely to have negative experiences in the field (Nelson et al. 2017) and have a harder time achieving personal and professional growth (John and Khan 2018). Students are more likely to feel supported when open, clear communication is established (John and Khan 2018, Demery and Pipkin 2021), and without it, students are more likely to have lower self-esteem, face delays in their careers, or leave the field entirely (Nelson et al. 2017, Copenheaver et al. 2021, Demery and Pipkin 2021).

How to use this guide

We present this guide to serve as a communication tool communication between field members. 
For the purposes of this document, we split field members into two groups– supervisors and technicians. Here, we define supervisors as anyone that serves in a leadership role while collecting data. Supervisors guide technicians as they collect data and learn new skills. It’s important to note that, while most PIs will be in a supervisor role, staff, faculty and graduate students can act as crew leads (supervisors) or be technicians themselves. Therefore, we distinguish between these two groups based on leadership and power dynamics within field settings. A strong lab safety plan requires reciprocal relationship between supervisor(s) and their technicians. 

This document aims to serve as a template for constructing project-specific Right to Know documents. Taken from the legal concept, participants have a right to know the risks they encounter when participating in field work. However, this is not intended to serve as a legal document and can in no way provide a complete list of risks that could be encountered while doing fieldwork. Still, this document has two main goals: 1) to inform technicians of expectations regarding risks and codes of conduct so that technicians can provide informed consent prior to starting work and 2) to provide guidance as supervisors and technicians use this tool to maintain communication between all field members.

We present this document with examples from our research within the Salamander Population Adaptation Research Collaborative Network (SPARCnet). The RTK and its supplementary materials are designed support supervisors as they build communication tools for their teams. The RTK is broken into five sections each with their own specific objectives. The five sections are risks & mitigation strategies, packing lists, building safer spaces, project descriptions, and professional development for technicians. Each section is discussed in greater detail, but we will briefly define each section now. The risk and mitigation section is a space for general and site-specific risks associated with field work. This section pairs perceived and actual risks with mitigation strategies so that everyone is informed and has opportunities to improve protocols to better accommodate individual needs. The packing lists lay out expectations for students so that they come to the field prepared as well as know how to locate team equipment. This section also opens lines of communication regarding access to gear as well as potentially harmful culture surrounding outdoor gear. The building safer spaces section provides guidance for field teams as they navigate issues related to group dynamics and conflicts within and outside of the team. Project descriptions should tie together expectations for technicians with logistical details and provide greater context to project objectives and research questions. Lastly, professional development section underscores the importance of field experience for technicians. As a result, it provides guidance to technicians as they use their experience in the field to elevate themselves in their resumes and interviews. Within section, we provide specific tools that have been useful for our groups, and we encourage development of other tools and sections when needed. Supplementary materials include: a) a template to construct your own RTK, b) a list of common environmental hazards for Central Pennsylvania, c) university protocols for Penn State University, and d) additional guidance for using RTKs for required inclusive field work plans.

To be a useful guide, supervisors need to be cognizant of site- or project-specific risks. Supervisors should also be aware of changing needs as teams shift and professional relationships develop and change over time. New issues will arise, and as science becomes more diverse, supervisors will need to incorporate the needs and concerns of technicians in regard to their background and identities (race, ethnicity, gender, neurodiversity, sexual orientation, etc.). Therefore, this template should be considered a dynamic, living-document and cannot be all-encompassing. This document relies on supervisors’ willingness to think critically about their projects and listen to their technicians and technician’s willingness to have open, honest conversations with their supervisors. Building trust and fostering safe environments is hard work, but this document can serve as a starting point for building safer, more inclusive field spaces.

Disclaimer: While intended as a communications tool to foster improved field safety and field culture, this document does not supplant information or expectations contained within a Job Responsibilities Worksheet (JRW), nor goals set by employees under guidance of their supervisors. Care should be used for this document in use with JRW defined employees to ensure expectations and conditions are not contradictory.
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RISKS AND MITIGATION STRATEGIES

This section includes two tools: a list of perceived or actual risks associated with 1) generally being in the field and 2) at each specific site. All risks are paired with a mitigation strategy so that action items and/or expectations for a successful trip into the field are clear. It is the responsibility of the technician to share concerns they have with the supervisor so that the document can be updated, and the most appropriate mitigation strategies can be implemented. It is the responsibility of the supervisor to communicate expectations and educate themselves on the local demographics, social climate, and differential risks relevant to all of their sites.

Disclaimer: While intended as a communications tool to foster improved field safety and field culture, this document does not supplant information or expectations contained within a Job Responsibilities Worksheet (JRW), nor goals set by employees under guidance of their supervisors. Care should be used for this document in use with JRW defined employees to ensure expectations and conditions are not contradictory.

[bookmark: General][bookmark: General_Risks]GENERAL RISKS FOR FIELDWORK:Technicians need to have clear expectations in order to make educated decisions about the job relative to their personal safety thresholds. With this information, technicians can give more informed consent before participating in research. Field members should discuss current mitigation strategies and update strategies as needed.


Fieldwork is conducted during all kinds of weather. Technicians may encounter undesirable weather conditions (hot/cold temperatures, wind and/or rain).

Mitigation strategy: Pack layers for warmth or rain. In the event of thunder and lightning, we will pause surveys and wait in the car. If the storm doesn’t pass, we will return to campus.


Sites are close to the road, but all members of field teams should expect to be on their feet for most of the surveys. Both sites have ground-nesting bees and black-legged deer ticks, which can transmit Lyme’s disease. Although we haven’t had an encounter yet, there is a risk for poison ivy and venomous snakes.

Mitigation strategy: Technicians should be able to identify poison ivy as well as the 3 venomous snakes of PA. Technicians should not pick up or handle any snakes they cannot confidently identify. Long pants and comfortable, closed toed shoes should be worn while at the sites. Technicians should carry EpiPens if prescribed.

Daytime surveys can vary in duration based on the number of animals we find and how long it takes us to process them. Moshannon State Forest (MSF) is about 30 minutes from campus, but Camp K is closer to an hour from campus. Camp K usually has more animals than MSF, but because of the extra driving time, expect Camp K to be a full 8-10 hour day. Expect to spend anywhere from 4 to 10 hours at MSF.

Mitigation strategy: Students should be prepared to be outside all day and pack water and lunch.

Students will ride together in the lab vehicle (unless plans have been made otherwise). To reduce the spread of illness, students will wear a mask (that covers their nose and chin) while inside the vehicle.
Mitigation strategy: Please come prepared with a mask.

[bookmark: Site_RIsks]SITE SPECIFIC RISKS FOR FIELDWORKTo supervisors need to also consider site or project specific risks. Recognizing that issues are often site- or condition-specific will strengthen the quality of this communication tool. This is a good space for past incident reporting. Incident reporting alerts technicians on what happened in the past and communicates plans for reducing the likelihood or severity of repeated incidents.



MOSHANNON STATE FOREST (MSF)
MSF is located on State Forest land and is managed by PA DCNR’s Bureau of Forestry. MSF is about 30 minutes from Penn State’s campus. MSF is public land and is used for mountain biking, hunting, and other forms of outdoor recreation. The coverboard plots are all within 50-meter distance from Strawband Beaver Rd. which is frequently traveled by bikes and automobiles. The woods are flat, with some understory depending on the season. All plots are within 150 meters from where we park the vehicle.

Mitigation strategy: We will lock the vehicle when we go to the sites. We will wear high-visibility vests and display university/department logos

While it has not happened to me, other lab members have reported incidents of interrogation by the general public. The same lab member also reported an incident of someone peering into their vehicle while they were at the coverboard plots.

Mitigation strategy: Maisie will have copies of our scientific collection and IACUC permits in the vehicle and in the clip board at all times. The vehicle will also have a University decal and will remain locked 

MSF can have thick understories of blackberry/wineberry/raspberries (Rubus spp.) and greenbrier (Smilax rotundafolia).

Mitigation strategy: Thick pants and/or high boots are strongly encouraged while at MSF.

There is no bathroom near the field site at MSF. Students should plan to use the restroom before leaving campus and/or go outside.

CAMP KAROONINDIHNA (Camp K)

Camp K is located within Bald Eagle State Forest and is a gated, privately owned property. Camp K is about 60 minutes from Penn State’s campus. Camp K is owned by Boy Scouts of America and is used to host boy scouts and other environmental education programs. Because Camp K is on private property, all night surveys will be done at this site.  The woods are flat, with some understory depending on the season. All plots are within 150 meters from where we park the vehicle.

Camp K does not have reliable cell phone reception. I tend to lose reliable reception once we cross into Union Co. I’ve gotten reception while at certain spots in Camp, but don’t plan on having reception.

Mitigation strategy: We have radios that we can use to keep in contact within our group. We will also have radios to contact emergency responders in case of emergency.

I have frequently heard what sounds like gunshots during both daytime and nighttime surveys. Camp K is surrounded by private property.

Mitigation strategy: We have reflective, high visibility vests available for surveys. We will also be visible with headlamps/flashlights. We will have radios to make contact with emergency responders.

Last spring, we discovered that one of our plots was not on Camp’s property. A lab mate and I were addressed by the landowners across the property. We explained who we were, but they insisted we were on their property (which I later realized, they were correct).
	
Mitigation strategy: I have made contact with the property owners, and we have been given permission to access the property. 

There is a bathroom at Camp K with running water. While I have never not had access to the bathroom, I do not have a key, and students should be prepared to go outside 
EQUIPMENT AND PACKING LIST FOR FIELD WORK

This section includes two separate lists: 1) a packing list, which includes items that technicians are responsible for bringing in the field, and 2) an equipment list, which are the items that will be provided to complete data collection. The packing list sets expectations and creates opportunities to communicate issues related to accessing equipment. The equipment list and their locations also stem from traditional wet lab settings, where locations for materials, especially safety equipment, are clearly labeled. 

Even within the outdoor community, there are ways in which we can still up-hold materialistic and elitist culture. Apart from instances when equipment from name-brand companies has safety ratings, there is usually little reason to buy name-brand equipment. However, name brand gear can also be used as a status symbol or “ticket” into the outdoor community culture (ex. Patagonia from Pickrel 2020). This “gear head culture” if left unchecked, can be leveraged to make early-stage technicians or members who lack access to name-brand equipment feel excluded from outdoor community. We use this section and it’s tools to discuss ways in which our team can regulate gear-head culture.


[bookmark: Packing_List]PACKING LIST FOR FIELD TEAMSTechnicians should be prepared and be aware of expectations beforehand. Knowing what to bring is important for technician comfort/safety.


1. Long pants/ closed-toed shoes
2. Extra layers (for warmth and/or rain)
3. Water/ light snack
4. Lunch (if doing daytime survey)
5. Face mask – for use during transportation
6. Headlamp/flashlight – if you do not have one, one can be provided.
7. Sunscreen/bug spray
8. Any medications (Epipens, insulin, etc.)















Pickrell, J. 2020. Scientists push against barriers to diversity in the field sciences. Science. 374(375) doi: 10.1126/science.caredit.abb6887

EQUIPMENT PACKING LISTTechnicians should know where things go so that they can put them back themselves. Organized spaces lead to more cohesion, and technician access to equipment should not be limited by the supervisor’s ability to locate it for them. Building a culture where technicians can be independent contributes to feelings of self-efficacy, strengthens scientific identity, and in the case of safety equipment, reinforces a foundation of physical and mental well-being.

[bookmark: Safer_Spaces]
IN BACKPACK
1. Clipboard
· CMR (daytime) datasheets (Sal and Site)
· VES (nighttime) datasheets (Sal and Site)
· Repeated PIT surveys (nighttime) datasheets (Sal and Site)
· Rulers
· Sharpies
· Pencils
2. thermometers
3. soil corer
4. Ziploc bags
5. walkie-talkies
6. Small band-aid kit

STORAGE BOX 3 (BACKUP SUPPLIES)
1. Rain jackets
2. Extra waters + bars
3. Extra headlamps
4. Extra batteries (AA, AAA and DD)

SAFETY EQUIPMENT (INSIDE CONSOLE)
1. Walkie-talkies + chargers (when not in backpack)
2. Phone charger + car adapter
3. Water filtration system
4. First aid kit
· Band aids
· Benadryl
· Ibuprofen
· Antibiotic cream

OTHER SUPPLIES
1. PIT tag reader + tags (inside grey case in back of van)
2. Antenna (back of van)
3. VES flags  side of driver-side front door
4. Jumper cables (back of van)
5. High Visibility vests (back of van)


BUILDING SAFER SPACES:

Although higher institutions set definitions for harassment (see Appendix C), cases of misconduct can sometimes be difficult to recognize. This is especially true in field settings where there is a perceived and often real lack of accountability surrounding conduct. A lack of accountability paired with heightened emotion from difficult conversations about group dynamics, mental health, and discrimination, makes this section the hardest to develop. Additionally, there are resources for bystander training, conflict mitigation, and de-escalation strategies, but field teams often lack the same set of training as professionals in these disciplines. However, lab safety plans that only have information on physical safety aren’t meeting the goals of this project. Although the lack of structure in field settings warrants explicit conversations, we also recognize that our own experiences and identities shape our perceptions and working definitions that allow us to honor impact while acknowledging intention and to differentiate humor from harassment. 

This section includes three different pieces intended to address conflict management. This section contains tools for communicating within field teams and with people outside field teams. While conflicts cannot be avoided all together, we present a few tools to help prevent and mitigate them as they arise. Managing conflicts can be complicated and often requires many steps. The anatomy of a conflict mitigation plan (next page) helps break down mitigation plans into four discrete steps. The tools provided help field teams draft plans for each of the four steps.

The first tool creates plans for non-emergency check-ins and communicating protocols in case of an emergency. We have found communication plans especially relevant for small teams (or solo trips) or teams that work in remote areas or outside typical working hours (i.e. 8-5). While this template does not expand on communication plans, this space can be used for any kind of regular communication, such as checking out shared equipment. Communication plans can prevent conflicts over shared equipment and planning field work schedules ahead of time can reduce confusion, which can also lead to conflict. Communication plans that outline emergency protocols can help guide actions in the moment and ensure all follow-up actions have been completed. Communication plans can, and should be, modified as needed and as relationships and group dynamics evolve.

The second tool addresses interpersonal conflicts by offering a set of scripts when people struggle to know what to say “in the moment”. Preparing scripts, business cards, and exit strategies ahead of time can help mitigate conflicts as they arise. These supporting materials can also help field teams interact with others and share the broader research goals in a concise way. Scripts can also be used within team members to help bystanders or de-escalate potential conflicts.

The third tool provides several scenarios for groups to discuss. This is also a space for groups to create their own scenarios, reflecting upon and strengthening their own risk & mitigation strategies section. The scenarios provided are ones that we felt reflect common instances in our work, but ones that are not applicable should be replaced as needed.


[bookmark: Anat_C_Mitig_Plan]Anatomy of a conflict mitigation plan
[image: Shape

Description automatically generated]Mitigation strategy (in the event of)
The mitigation strategy depends on the context of the conflict. Things that you should be aware of:
· What (if any) power dynamics exist? How do backgrounds and identities affect this interaction?
· Are you in immediate danger? Is it safe to use de-escalation strategies?
· Assume competency and assume mutual interest.
· If the situation worsens or you continue to feel uncomfortable, use your exit strategy.

Mitigation strategy (prevention):
There is no way to stop all conflicts from occurring. However, there are certain things we can do to prevent conflicts from occurring.
· Set an annual meeting (or before each season) to review codes of conduct and expectations.
· Establish clear and safe routes for communication and feedback between all team members.
· Recognize potential triggers to conflict
· Lack of basic needs being met (sleep, food, privacy)
· Inability to be recognized or establish credibility
· Differences in background, attitudes, power statuses
· Failure to set clear expectations and communication routes


Mitigation strategy (continued planning)
· In what ways could you have felt more supported in the future? How can we prevent similar problems in the future?
· Review scenarios with team members so that they can prepare for similar incidences in the future.
· Update sections of RTK (including list of risks/mitigation strategies) as needed.

Mitigation strategy (follow-ups)
Are there any follow-up items that need to take place?
· Do you need to officially report what happened?
· Is there anyone else with whom you want to discuss the issue?




[bookmark: Communication_Protocols]COMMUNICATION PROTOCOLS

Communication protocols should have the following:
· Contact person(s) – this is a person that does NOT go into the field. This person does not necessarily need to be affiliated with the research project, but he/she/they should have a clear understanding of the team’s communication plan.
· Communication method – this refers to the devices that are used to maintain communication between team members (in the event they split up) and their contact person. Cell phones can be the primary mode of communication but should not be the only method.
· Communication schedule – this refers to the timing of when contact person(s) and team members should expect to check in.
· Plan for evacuation and emergencies – this includes (but isn’t limited to) how team members will respond in inclement weather, medical emergencies, car accidents or dangerous run-ins with wildlife or people. 

Maisie and her team have standing times when they go into the field [Saturdays and Tuesday nights].  Maisie will message contact person [Dave] when they leave State College as well as when they return. Contact person should have the names of everyone going into the field.

SPOT communicators can be used between team members and outside contact person in the event that cell phones are not an option. SPOT communicators will also be used to contact emergency responders.

[bookmark: Suggested_Scripts]SUGGESTED SCRIPTS

GENERAL TIPS FOR INTERACTING WITH PEOPLE OUTSIDE YOUR TEAM:
· Be confident and demonstrate that you have a right to be there!
· Try to acknowledge the person first. Don’t be a surprise! (Think bear safety)
· Permits, official logos, etc. can help!
· If they are concerned or curious about what you are doing, try to establish common ground.
· If you feel threatened, use your exit strategies!Hello, my name is _______ and I am a __________. We are working on research for __________ studying _________. We are doing this work because ______________. We also really care about ____ and are working to ensure the land is healthy in the future.


Using a semi-structured script, and having business or poster cards with more information, can help when field teams when they’re caught off guard by other people.
Although MSF and Camp are frequently visited by locals, I am always caught off guard when I see people or when people approach me with questions.

[image: ]These resources aren’t limited to dealing with conflict. Hanging/displaying signage or postcards letting people know there is ongoing research can a) inform people about ongoing science in their areas and b) encourage engagement. Having a written business card with additional resources can also be a useful “exit” strategy when conversations are running too long.

This section, along with recent hate crimes and murders in the news, reiterates the differences in risk based on identity. If you feel unsafe or uncomfortable, you have a right to an exit strategy. Work in groups whenever possible and be conscious where you are sending field members.

It’s important to know the people and the culture of the area you are going to. How might the perception of science, universities, government organizations help or hurt your efforts to build connection?
 

GENERAL TIPS FOR BEING A GOOD BYSTANDER
· If you see or hear something, say something.
· Try to imagine how you would feel in that position.Hey, I don’t think that joke was as funny as you intended.
Can you please explain what you mean by _____?
Why do you think ______?


It takes courage to be a good bystander! There are all kinds of bystander trainings, but practice makes you stronger. There are several bystander and de-escalation trainings that can be helpful:
· Step UP program
· Penn State College of Earth and Mineral Science’s Bystander Resources


There are several reasons why you might not speak up in the moment. It takes courage, power and privilege to speak up in some circumstances. Also depending on the circumstance (i.e. “outing” people invisible identities), it is important to consider how to be a safe, active bystander. Even if you fail to say something in the moment, reconvening afterwards can still be a way to show support.Hey, I didn’t like the way/what  _____ was speaking to/about you. How are you feeling?
If this happens again, would you like me to say something in the moment?



GENERAL TIPS FOR CONFLICT WITHIN TEAMS
· Conflicts with people in tight living conditions/long days are near-inevitable. Remember prevention by safeguarding basic human needs (food, sleep, privacy etc). which are often scarce in field settings.
· What are other factors might affect conflict? Experience, power dynamics etc.

Can we take a minute to discuss this with ______ or as a larger group?
Can we discuss this issue when we have all gotten a chance to take a break?

I’m not sure I understand what the issue is. Would you please calmly explain what the problem is again?

Hey, ______ can I tell you about something that I’m not quite sure how I feel about?
_________ happened, and I don’t know if this is normal.

[bookmark: Conflict_Mitigation_Scenarios]CONFLICT MITIGATION SCENARIOS

Building a culture where everyone feels valued is crucial. Clear routes for communication and careful consideration around threats caused by other people are essential to building a foundation of safety and mental well-being.


Consider how you might handle the following circumstances. For each scenario, consider the following:Steps of mitigation strategy
· Is it safe to use de-escalation strategies?
· Does my exit strategy make sense for this scenario?
Details and follow-up questions that can impact your responses to the questions.
· Identities (including power dynamics) and how they might intersect
· Individual personalities


Examples 1-4 are taken from examples in Daniels & Lavallee’s 2014 paper.

﻿You are working at a field site in the mountains when the weather conditions dramatically deteriorate. It is raining, cold, windy and you can see lightning down the valley, but your crew lead wants to continue.

﻿Your field site is located on a small island that you access by boat and then hiking. While working on site, you stepped on a wasp’s nest and were stung. For the first time in your life, you are having a strong allergic reaction. You have only one field assistant and they do not know how to drive the boat or the truck.

﻿There are two ways to get to your field site (a) short and steep and (b) long and gentle. Everyone but one person is ok with the short, steep route…

﻿Departure time for field work is 8am, but the assistants are chronically late by 30 minutes because someone sleeps in, breakfast takes a long time, etc.

You split into teams, and your only crew lead is on the other team. He/She/They ask(s) you all to work together to get the tasks done for the day, but one of your team members is overbearing and difficult to work with. They talk constantly, watch every move you make, and correct you on things, even when your crew lead said your way was fine.

It’s your first day and you’re feeling overwhelmed. There are so many things to do and everyone else on the team has been in the field before. You were assigned a task, but it’s taking you longer than everyone else. Everyone is focused on their own jobs, but it becomes clear that you’re slowing everyone else down.

You are taking a lunch break with your crew and a man walks up to the group. You’ve seen him walking around the area a few times before but didn’t think anything of it until now. He starts talking with the group, but he his attention is especially directed at the only female in the group. He’s standing just a little too close and repeatedly tries to touch her shoulder, even though it’s clear that she’s uncomfortable.

Your work truck gets a flat tire on your way home from a long night doing night surveys. It’s 12AM so the university service garage isn’t open. You call a towing company but are met with more challenges when the staff don’t believe you are allowed to drive the vehicle, accusing you of stealing it.

Daniels, Lori D. & Suzie Lavallee . 2014. Better Safe than Sorry: Planning for Safe and Successful Fieldwork. Bulletin of the Ecological Society of America 95(3):264-273


PROJECT DESCRIPTIONS

This section includes project descriptions and descriptions for a typical day in the field. These descriptions are intended foster a stronger connection between data collection and broader research objectives while also linking expectations and logistics from other sections.  The connection to research descriptions should discuss project goals and how data collection contributes to larger research questions. This is also a good opportunity to feature past/current graduate students and external collaborators. The typical day in the field should outline plans for fieldwork and get people excited about fieldwork!

CONNECTION TO RESEARCHProject descriptions are helpful for connecting the field work back to the larger research objectives. This is important for helping technicians feel that their work is meaningful and strengthens their identity as scientists. Established connections with broader research provides meaning to technician contribution and improves sense of self-efficacy.




[image: A picture containing outdoor, ground, tree, plant

Description automatically generated]SPARCnet COVERBOARD SURVEYS (DAYTIME):
This is a part of a larger, long-term collaborative research project (SPARCnet) looking at red-backed salamander (Plethodon cinereus) populations across its geographic range The goals of SPARCnet are to support research and environmental education. SPARCnet plots are being used to answer questions related to salamander population dynamics, amphibian physiology and genetics. More specifically, my research addresses topics related to movement ecology and amphibian population dynamics.
  



[image: A person holding a bow and arrow

Description automatically generated with medium confidence]PIT TAG SURVEYS:
This project is more specifically on P. cinereus movement. I have salamanders marked with passive integrated transponder (PIT) tags that we will track using PIT tag telemetry. Prior work has been done PIT-tagging red-backed salamanders, but all of these projects involved salamanders in laboratory or experimental set-ups. This is the first project to track tagged animals in their native habitat in conjunction with a long-term research project.

[image: ]VISUAL ENCOUNTER SURVEYS:
This project will be done in conjunction with the PIT tag surveys to hopefully provide more information on salamander surface activity and movement. This project is specifically for my dissertation, which more broadly asks questions about salamander activity and movement. Here, we extend the search area to test the current design of the SPARCnet plots and search at night to hopefully get a better understanding of what environmental conditions facilitate surface activity.



[bookmark: Day_in_the_field]A TYPICAL DAY IN THE FIELD
This section is used mostly to help get technicians excited about going into the field. Equipping technicians with prior knowledge helps preparedness and informed consent.


A typical day in the field:
Depending on the site, we will leave from campus between 8-9am. We will all ride together (unless otherwise specified) to the field site, which will take between 30 minutes (MSF) and 60 minutes (Camp K). We start the day by driving to the sites (Camp K only) and walking to the cover board plots (at most, .25 mile). Everyone will help flip coverboards. We will put salamanders in individual bags when we find them and take some environmental data at each site. MSF has 6 coverboard plots, and Camp K has 8. Depending on the number of salamanders we find and how many people we have, this process can take anywhere from 45-90 minutes at MSF and closer to 60-120 minutes at Camp.

After we collect all the salamanders, we will return to the car. This is usually when we take a break to eat lunch. In the afternoon, we sit down and process animals. This involves measuring, weighing, and sexing the individuals. We will check all the animals for visual implant elastomer (VIE) to see if they have been caught before. Maisie will also individually mark new animals using VIE before releasing them. At Camp K, Maisie might also put passive integrated transponder (PIT) tags inside new individuals. Depending on the number of salamanders we find and how many people we have, this process can take anywhere from 60 minutes to 5 hours. We will then return animals to the exact site and coverboard that we found them before driving back to campus.

A typical night in the field:
We will leave at sundown from campus. The exact time will change as sundown changes. We will all ride together (unless otherwise specified), to the field site, which will take about an hour. We start the evening by driving to the sites and walking to the coverboard plots. We conduct the VES and PIT tag plots at the same time, although they do not take the same amount of time. Because plots are located in different locations, we will split into groups (45 minutes max) and communicate via walkie-talkie.

For the VES, team members will walk around extended area plots with headlamps and/or flashlights looking for salamanders. We will not flip coverboards, or other natural cover objects (downed logs/debris or rocks) to look for animals. Once encountering a surface-active salamander, technicians will mark the location and place the salamander in a bag. At the end of the survey, everyone will help measure, sex, and weigh the salamanders. We will also check all the animals for marks (PIT tag and VIE), but we won’t add new tags. Depending on the time it takes to move through the plots and the number of salamanders we find, we will do between 1-3 VES in a night.

For the PIT tag surveys, Maisie and one other student will walk around the coverboard arrays with the PIT tag reader. One person will walk between the rows/columns of the plot, while the other records data. Then, the team of two will swap positions. If we encounter a tagged salamander, the reader will beep. The other will record the location and habitat type for the detection. We have 4 PIT tag plots to survey in a night.
 
MY STUDY SPECIES
[image: A picture containing ground, outdoor, stone

Description automatically generated][image: A black lizard on a white surface

Description automatically generated with medium confidence]The eastern red-backed salamander (Plethodon cinereus) is a small, terrestrial direct developing salamander. This means it does not have a larval stage. They lay their eggs under moist woody debris, and the hatchlings look like little adults. Red-backs have two main color morphs, the “red-back” and the “lead-back”. Most of the salamanders we’ll encounter are red-backs, but lead-backs are present at both sites.
Key identifying features:
· Red/orange/brown stripe running down the back (if red-back morph)
· Small, brown-ish salamander (one of the smaller species we’ll see)
· Faint, white flecking on the sides and belly

OTHER SPECIES YOU MIGHT ENCOUNTER:
[image: A picture containing outdoor, salamander

Description automatically generated]Northern slimy salamander (Plethodon glutinosus)
· Jet black, with variable amounts of white flecking
· Males have hedonic mental gland under chin
· Exudes a slimy, sticky, sap-like secretions when stressed

[image: A picture containing salamander, ground, outdoor, orange

Description automatically generated]
Northern red salamander (Pseudotriton ruber)
· [image: A slug on a log

Description automatically generated with medium confidence]Genus means “false newt”; uses mimicry of eft stage of toxic eastern red-spotted newt
· Color can vary from orange to deep red with small black specks all over



[image: A picture containing salamander, grass, outdoor, plant

Description automatically generated] Eastern red-spotted newt (Notophthalmus viridescens) 
· Complicated life stage with juvenile terrestrial stage
· Genus translates to “marked eye”; black bar runs across eyeball
· [image: A picture containing grass, outdoor, fungus

Description automatically generated]Adults: olive green to yellow-ish green dorsum (viridescens) with red spots outlined in black. Yellow ventral side with black specks
· Eft: orange to red in color with red spots outlined in black.


PROFESSIONAL DEVELOPMENT FOR TECHNICIANS

Fieldwork is an important component of professional development in the natural sciences. Despite fieldwork’s role in creating experience-based learning, hands-on research experience, and securing employment, students often do not know how to talk about their field work experience with others in ways that elevate their skills. 

This section addresses two different tools that can be used to help technicians leverage their experiences collecting data in the field. The first specifically addresses the regular use of jargon. Although jargon can often be exclusionary and inappropriate in certain settings, it can help establish credibility in others. Having a working “word bank” of regularly used terminology helps technicians that may be early in their careers or volunteers in unrelated fields. This is a useful reference tool for technicians as they integrate relevant terminology into their resumes and job interviews.

The jargon box supports the second tool in this section, which aims to support technicians as they use their field experiences in resumes and interviews. Technicians regularly helping with fieldwork should be financially compensated. However, especially in volunteer situations, technicians’ main source of compensation is experience. Even so, there remains a scarcity of guidance for how technicians should leverage their new experience in hiring settings. The goal of this section is to provide technicians with example the context, language, and guidance for adding field experiences to resumes.

[bookmark: Jargon_Box]JARGON BOX
Population: a group of individuals of the same species that live within a given area and breed together.

Capture-mark-recapture (CMR): survey method involving multiple survey dates. Animals are given unique marks upon 1st capture. Proportion of marked/unmarked individuals provides estimates of population size and growth over time. CMR is useful when studies track individuals over time or space (i.e. studies on survival or movement).

Visual implant elastomer (VIE): Marking technique common in fish and amphibian studies. Color and location gives unique markings for individuals. Elastomer is injected subcutaneously and is most visible under black light.

Passive Integrated Transponder (PIT) tag: Device used for individually marking individuals. Tags require a reader to recognize individuals. Recently, PIT tags are being used for passive telemetry to track movement of individuals at small spatial resolutions.
Providing common working definitions for jargons helps to ensure that everyone is familiar with relevant terminology. Jargon boxes serve as a tool for technicians as they communicate with others within and outside of their teams. This is important for helping technicians feel that their work is meaningful and strengthens their identity as scientists.





[bookmark: Resume]BUILDING A RESUME DESCRIPTION
WHEN BUILDING A RESUME DESCRIPTION, USE:
· Action verbs to describe your role
· Quantities to describe the scale and impact of your position
· Commonly used jargon over lengthy descriptions

THINGS YOU SHOULD KEEP TRACK OF:
1)  Number of times (or how long) you worked on a project.
2) Number of animals you found
3) Area of sites you surveyed/number of species you can ID/region 
4) Keep track of any relevant methodologies

Providing guidance on how to talk about projects in professional settings helps technicians in seeing their work as meaningful and strengthens their identity as scientists. This section provides guidance for how to leverage field experience to maximize professional growth.



SPARCnet survey volunteer						       Fall 2021-Present
Pennsylvania State University						    University Park, PA
· Participated in [8] surveys for [capture-mark recapture] study during the [Fall and Spring seasons].
· Processed over [200 salamanders] between [15 plots]
· Trained in [common salamander identification of Pennsylvania]
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