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‭OVERVIEW‬
‭The field school is part of long-term projects carried out by MareTerra ERC in collaboration with local‬
‭stakeholders. Field school students will participate in two case studies aimed at evaluating the impact of‬
‭human activities (fishing and tourism) on the local dolphin population, with the aim of identifying‬
‭management and mitigation actions useful to the local and regional authorities.‬

‭First case study: Finding the best way to measure dolphin depredation with sound technology‬

‭*Note: course ID and credits to be assigned by Connecticut College in February 2025‬
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‭The interaction between common bottlenose dolphins (‬‭Tursiops truncatus‬‭) and small-scale fisheries in‬
‭the Sardinia is a really frequent phenomenon with conservationist and economic consequences.‬
‭Bottlenose dolphins interact with static nets deployed by fishers while foraging for prey, leading to‬
‭instances of accidental entanglement or bycatch. Such interactions can result in injury and mortality for‬
‭dolphins, as well as economic losses for fishers due to damaged gear and reduced catch quality and‬
‭quantity. Understanding the dynamics of the interaction between dolphins and fishers is crucial for‬
‭implementing effective conservation measures and promoting sustainable fisheries management.‬

‭Second case study: Measuring how leisure boating noise impacts common bottlenose dolphins‬

‭The growing concerns regarding the impact of leisure boating on marine ecosystems are particularly‬
‭pertinent for marine mammal species, given their dependence on sound and their significant spatial‬
‭overlap with human activities. Marine mammals can alter their behavior in response to disturbances‬
‭caused by leisure boating. Common bottlenose dolphins (‬‭Tursiops truncatus‬‭) utilize acoustic signals,‬
‭known as signature whistles (SWs), for individual identification, communication, and social bonding.‬
‭Therefore, this study aims to explore how the intensity of leisure boating influences SW characteristics‬
‭and whether this influence remains consistent across different social contexts (e.g., group size and‬
‭presence of calves), environmental conditions (e.g., seabed habitat type), and behavioral states within a‬
‭population of bottlenose dolphins inhabiting the north-western coast of Sardinia (Mediterranean Sea,‬
‭Italy). The results will determine if SW acoustic properties change in response to varying levels of leisure‬
‭boating, suggesting whether SWs could serve as a reliable bioindicator for boating disturbances.‬

‭ACADEMIC CREDIT UNITS & TRANSCRIPTS‬

‭Credit Units‬‭: Attending students will be awarded‬‭*‬‭semester credit units (equivalent to‬‭*‬‭quarter credit‬
‭units) through our academic partner, Connecticut College. Connecticut College is a highly ranked liberal‬
‭arts institution with a deep commitment to undergraduate education. Students will receive a letter grade‬
‭for attending this field school (see assessment, below). This field school provides a minimum of‬ ‭**‬‭hours‬
‭of experiential education. Students are encouraged to discuss the transferability of credit units with‬
‭faculty and registrars at their home institution prior to attending this field school.‬

‭Transcripts‬‭: An official copy of transcripts will‬‭be mailed to the permanent address listed by students on‬
‭their online application. One more transcript may be sent to the student’s home institution at no cost.‬
‭Additional transcripts may be ordered at any time through the‬‭National Student Clearinghouse‬‭.‬

‭PREREQUISITES‬

‭The students aimed to attend the field school should have the following skills and prerequisites:‬

‭1.‬ ‭Students should be enrolled in or have completed courses in Biology, Environmental Science,‬
‭Environmental Management or similar;‬

‭2.‬ ‭Required skills:‬

‭●‬ ‭Minimum age of 18 years‬
‭●‬ ‭Good mental and physical health‬
‭●‬ ‭Self-confidence, flexibility, adaptability and punctuality‬
‭●‬ ‭Strong motivation and responsibility‬
‭●‬ ‭Confidence on board a motorboat‬
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‭●‬ ‭Proficient swimming skills‬
‭●‬ ‭Ability to work long hours in the field and the laboratory.‬

‭COURSE OBJECTIVES‬

‭Learning objectives:‬

‭- Increase knowledge about dolphins and the effect of human activities on their conservation.‬

‭- Gain experience in fieldwork and lab work related to marine ecology, biology and marine mammals'‬
‭behaviour and acoustics.‬

‭During the activity related to the first case study, students will be engaged in field acoustic data‬
‭collection using three different methods: i) high-performance Passive Acoustic Monitoring (PAM) devices‬
‭(URec by NAUTA); ii) low-cost PAM devices (HydroMoth by OAD); iii) a data loggers designed to‬
‭automatically monitor echolocation clicks within the relative app (FPOD by Chelonia Limited).‬
‭Particularly, during commercial fishing activities, acoustic data will be simultaneously collected by means‬
‭of URec, HydroMoth and F-Pod. Then, students will analyze the recordings captured by URec and‬
‭HydroMoth devices by means of the visual inspection of spectrograms to identify echolocation clicks.‬
‭These findings will be compared with the automatic click detection obtained by F-POD to assess its‬
‭reliability. Additionally, recordings from URec and HydroMoth will be analyzed by students using acoustic‬
‭indices, such as the Acoustic Complexity Index, to explore the feasibility of employing faster analysis‬
‭methods to derive realistic measures of dolphin depredation.‬

‭During the activity related to the second case study, students will join boat surveys dedicated to the‬
‭collection of dolphin behavioral and acoustic data. During each survey, when a dolphin sighting occurs,‬
‭students will collect surface behavioral and acoustic data, the coordinates of the sighting, the presence‬
‭of newborns and calves, and the presence and number of boats within 500 m of the focal group.‬
‭Students will learn how to analyze the collected acoustic recordings in Raven Pro 1.6.5 by means of the‬
‭SIGnature Identification (SIGID) method (used to recognize signature whistles in the recordings).‬

‭LEARNING OUTCOMES‬

‭At the end of the field school, students will be expected to have learned:‬

‭1.‬ ‭Basic knowledge on the ecology, behavior and acoustics of bottlenose dolphins.‬
‭2.‬ ‭Basic knowledge on the impact of small-scale fisheries and tourism on dolphins and marine‬

‭environment.‬
‭3.‬ ‭Field methods to collect data on dolphin presence, behavior and acoustics.‬
‭4.‬ ‭Use of PAM devices and hand-held hydrophone.‬
‭5.‬ ‭Techniques and software to analyze the acoustic behavior of dolphins.‬

‭ASSESSMENT‬

‭Students will learn how to collect and analyze acoustic and behavioral data and how to present it to a‬
‭scientific community. Learning will be evaluated on a scale from 1 to 100 as follows:‬

‭- 15 points for the discussion on the scientific articles related to the topics of the case studies which will‬
‭be discussed and explained during two online meetings prior to the start of the field school.‬

‭- 25 points for the quality of the data collected in the field.‬
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‭- 25 points for the accuracy of the acoustic analysis carried out in laboratory.‬

‭- 35 points for the final presentation on the activities carried out which will have to follow the structure‬
‭of a short talk at a conference (main questions addressed; methods; results; main outcomes and‬
‭take-home message).‬

‭COURSE SCHEDULE‬

‭All IFR field schools begin with an orientation that addresses local and program protocols concerning‬
‭student behavior, appropriate attire, local practices and sensibilities that may be unfamiliar, potential‬
‭fauna and flora hazards, IFR harassment and discrimination policies, and the student Code of Conduct.‬

‭Please note that the schedule outlined in this syllabus can be disrupted by unforeseen circumstances,‬
‭including weather, revisions by local permitting agencies, or conditions onsite. While this schedule‬
‭represents the intentions of the program, adaptability is an intrinsic part of all field research, and‬
‭necessary alterations to the schedule may happen at any time.‬

‭An updated schedule will be provided to students within a month before the program begins‬

‭Online meetings, 20 & 22 May‬

‭Before the start of the field school, students will be provided with scientific articles related to the topics‬
‭of the case studies which will be discussed and explained during two online meetings.‬

‭June 2‬

‭During the first day of the field school, basic knowledge on the topics of the field school, sampling‬
‭protocols and sound analysis techniques will be deeply explained by means of lectures and exercises.‬

‭June 3 - 12‬

‭From the second to the tenth day, in the morning students will be involved in data collection, while the‬
‭afternoons of each day will be dedicated to the analysis of the acoustic recordings collected, under the‬
‭supervision of the tutors assigned to the students.‬

‭During the evening hours of two days a week, each student will be asked to present to the class the‬
‭objectives, methods and results of two studies chosen from those assigned as compulsory readings.‬

‭June 13-14‬

‭At the end, in the last two days of the field school, students will be asked to produce an oral presentation‬
‭of the activities carried out which will have to follow the structure of a short talk at a conference: main‬
‭questions addressed; methods; results; main outcomes and take-home message.‬

‭REQUIRED READINGS‬

‭PDF files of all mandatory readings will be provided to enrolled students. Program participants are‬
‭expected to be prepared to engage in discussions led by facilitators, all of whom will be looking for‬
‭compelling evidence that students have read and thought about the assigned readings prior to the‬
‭scheduled day on which they are first discussed.‬
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