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Abstract

The Joint Region Marianas (JRM) is responsible for the conservation and management of threatened
and endangered species on Department of Navy (DON) submerged lands around Farallon de Medinilla
(FDM), Commonwealth of the Northern Marianas Islands (CNMI). To achieve the goals and
objectives set forth in the JRM Integrated Natural Resources Management Plan (INRMP), the
University of Guam Center for Island Sustainability & Sea Grant (UOG CIS & SG) team performed
aerial line transect surveys around FDM in conjunction with Naval Facilities Engineering Systems
Command Marianas (NAVFACMAR). The primary purpose of the survey was to record sea turtles
and marine mammals passing through and foraging in nearshore waters around the island. Throughout
the five-year project period, surveys were paused for several years due to the COVID-19 pandemic
from 2020 to 2021, Typhoon Mawar in 2023, and limited aircraft availability. They were initiated in
August 2024 and were conducted intermittently, as weather conditions and scheduling allowed,
through March 2025. A total of five monthly surveys were conducted throughout the project period.
The information collected during these surveys aims to guide DON use of the nearshore waters of
FDM in order to mitigate the impact on the marine megafauna inhabiting these waters in compliance
with the Endangered Species Act (ESA). The species of interest during these surveys were the green
sea turtle (Chelonia mydas), hawksbill sea turtle (Eretmochelys imbricata), bottle-nose (Tursiops
truncatus) and spinner (Stenella longirostris) dolphins, and humpback (Megaptera novaeangliae) and
sperm (Physeter macrocephalus) whales. A total of 132 sea turtles and 34 dolphins were sighted.
Together, aerial survey data from the initial 2019-2020 surveys and the 2024-2025 surveys have
helped establish a baseline for the abundance and distribution of sea turtles and marine mammals in the
nearshore waters surrounding FDM.

Introduction

The INRMP (DON 2019) provides guidance to maintain long-term ecosystem health and operational
requirements of the Department of Defense’s (DoD) mission while minimizing impacts to natural
resources at JRM sites. This project aims to fulfill three of the goals set forth in the INRMP: (1) ensure
military mission sustainability and compliance, (2) provide ecosystem-based adaptive management to
preserve, protect, and enhance natural resources and native biodiversity, and (3) provide a conservation
benefit to listed species and species of concern. With previously established methods (Castro et al.,
2020) and baseline data, this report compiles data collected on sea turtle sightings and incidental
sightings of marine mammals around FDM, an island found within the Mariana Islands Range
Complex (MIRC) (Figure 1). This project focuses on building a robust time series to support long-term
monitoring and future comparisons for best management practices the DON can apply within the
nearshore waters of FDM to mitigate the impact on marine megafauna, including the endangered green
and hawksbill sea turtles.



Observers conduct aerial surveys to collect data on green (C. mydas) and hawksbill (E. imbricata) sea
turtles, known in Chamorro as haggan and haggan karai respectively. The green sea turtle is the most
commonly observed sea turtle species compared to the hawksbill sea turtle in the Mariana Islands and
are listed as either endangered or threatened under the U.S. Endangered Species Act throughout all
U.S. jurisdictions. In the Pacific, C. mydas and E. imbricata are found along the coasts of Hawai‘i,
American Samoa, Guam, and the CNMI. These surveys focus primarily on sea turtles and marine
mammals, whereas any other species observed are recorded as incidental.

Figure 1. This project focuses on gathering data on sea turtle and marine mammal sightings around Farallon De
Medinilla (FDM), an island found within the Mariana Islands Range Complex (MIRC). FDM is part of the Joint
Region Mariana’s area of responsibility, as detailed in the Guam Integrated Natural Resources Management
Plan.

METHODS
FARALLON DE MEDINILLA AERIAL SURVEYS

Aerial Transect Design Around Farallon de Medinilla

Transects were designed around FDM to maximize observation opportunity for the entire surrounding
nearshore waters. Since FDM is a long (2.8km) but narrow (0.5km) island, oval-shaped belt transect
lines following the coastline were placed around the island at differing distances from shore. The belt
transects were placed at 500-foot intervals from the coastline, starting at 500 feet and ending at 5000
feet from shore (Figure 2), totaling 10 transect lines (labeled A — J). The direction of the surveys, either



clockwise or counter-clockwise, were randomly pre-determined for each survey. All surveys around
FDM were performed at an altitude of 500 feet. Surveys were typically conducted in the morning
hours, when winds are usually calmest, between 8:00 am to 12:00 pm, with a total flight time of
approximately 3.5 hours. Surveys were dependent on safe flying and ideal survey conditions, with high
visibility and little precipitation.
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Figure 2. The ten transects created for the FDM surveys. The innermost transect line closest to the island is
transect A, with the outermost transect line furthest from the island as transect J.



All surveys were conducted with a Cessna 208B Grand Caravan aircraft flown by two pilots. This
aircraft contained enough fuel to depart from Guam, conduct surveys around FDM, and return to
Guam in a single flight (Figure 3). The pilots were instructed to fly the aircraft as slowly as possible
during the surveys, which ranged about 85 - 90 miles per hour (mph).

Survey Schedule

Five surveys around FDM were conducted within the period of performance (Table 1). Surveys began
in August 2024 and concluded in March 2025. Unfortunately, due to the COVID-19 pandemic from
2020 to 2021, Typhoon Mawar in 2023, and the lack of a survey aircraft suitable for the project, no
surveys were conducted from September 2020 to July 2024. Survey frequency happened once a month,
and five surveys total were conducted within this performance period.

Surveys
Jan Feb Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Completed
2020 | n/a n/a n/a na  n/a n/a n/a - - - - - 0
2021 - - - - - - - - - - - - 0
2022 - - - - - - - - - - - - 0
2023 - - - - - - - - - - - - 0
2024 - - - - - - - X - X X X 4
2025 - - X - - - na n/a n/a n/a n/a nla 1

Table 1. This table shows the schedule of aerial surveys conducted. After facing challenges with the COVID-19
pandemic, Typhoon Mawar, and MACS being restricted to cargo-only services for a long while, a total of five
surveys were completed after surveys commenced in August 2024.

Equipment

On each survey, a minimum of two and a maximum of six observers participated due to limited seat
capacity of the small aircraft. While a minimum of two observers is required, three is ideal — one to
record written data, one to input data into the Trimble unit, and a third to visually scan for sea turtles
and marine mammals. Equipment used to collect data included a voice recorder (DICTOPRO X100 -
HD digital voice recorder with double microphone) to record details and observations throughout the
flight. Global positioning system (GPS) data was recorded on a Trimble Geo7x unit. A data dictionary
was created for the Trimble unit to map the flight path to and from FDM and Guam as well as the
transect lines around FDM (Figure 2). Data also recorded on the Trimble included time, date, observed
species, and a count of the species observed. Information was also recorded on a datasheet (pencil and
paper method) during the flight. Polarized binoculars were used when necessary to increase accuracy
of observations. Photos were taken with a Sony ICLE 6300 and an iPhone 16 Pro.




Data Collection

During the survey, all observers looked out one side of the aircraft. The observation side was
determined by the direction of the survey. Observations were made from the starboard side of the
aircraft when traveling clockwise and the port side of the aircraft when traveling counterclockwise. In
this fashion, it ensured all observations were made facing towards the island. When marine megafauna
were observed, the location, type of megafauna, species count, and time were recorded.

Marine Megafauna Data

The primary objective of the survey was to observe and record all sea turtles around FDM, however,
other marine megafauna were also recorded. Observations were recorded as taxonomically descriptive
as possible. Megafauna were also recorded using common names such as sea turtle, ray, shark, whale,
and dolphin.

Habitat

Habitat around FDM was broken down by coral cover and zones (north, south, east, west) determined
by habitat classification data from Carilli et al. (2018) (Figure 4). This was used to determine spatial
abundance and habitat preference when running analyses.

Saipan and Incidental Aerial Surveys

Incidental sightings were recorded during flights to and from FDM, including the segments between
Tinian, Saipan, and FDM. En route from Guam, when the aircraft reached Tinian and Saipan, the pilots
descended to an altitude of 500 feet and reduced speed to approximately 87 mph. The aircraft then
followed the eastern coastlines of both islands, flying from south to north while maintaining a distance
of 500 to 1,500 feet from shore, depending on aircraft capabilities. Upon reaching the northern tip of
Saipan, the pilots ascended to 1,000 feet and continued toward FDM along a direct route, maintaining
a speed of 87 mph. The incidental sightings survey concluded upon arrival at FDM, where the
dedicated FDM survey began.

At the end of each FDM survey, the aircraft returned to an altitude of 1,000 feet and flew
directly back to Saipan at 87 mph. Upon reaching Saipan and then Tinian, the pilots again descended
to 500 feet and flew along the western coastlines (north to south), maintaining a shoreline distance of
500 to 1,500 feet. Observations around Tinian and Saipan, as well as incidental sightings throughout
the remainder of the flight, were recorded on both sides of the aircraft using the same methods
employed during FDM surveys.

RESULTS

Summary
Overall, 166 individual marine megafaunas were observed (Table 2A). Of the 166 megafaunas, 132
(79.5%) were sea turtles. Of the 132 sea turtles, only 1 (0.76 %) was observed near FDM (Figure 5),



sighted along transect F on the north side of the island in November 2024. Unfortunately, due to an
issue with the Trimble, an exact GPS location was unable to be obtained for the sea turtle. Surveyors,
however, noted that it was observed along transect F on the north side of FDM. Of the 166
megafaunas, 143 (86.7%) were observed near Saipan (Figure 6), 9 near Tinian (5.4%), and 14 on
FDM. No sea turtles were able to be identified to species level. Table 2B displays data collected from
2019 to 2020 from the previous performance period, with 206 total observed megafauna.

Of the 166 marine megafaunas observed, 34 (20.5%) were classified as marine mammals of the family
Delphinidae. Of the 34 marine mammals, 13 (38.2%) were observed near FDM (Figure 5), 2 (5.9%)
were observed near Tinian (Figure 7), and 19 (55.9%) were observed near Saipan (Figure 6) with two
separate pods on separate occasions. Unfortunately, due to the aforementioned Trimble issue during
the month of November, the second sighting of dolphins (8 individuals) on the east side of Saipan
could not be mapped in Figure 6. Of the 34 marine mammals, 100% were identified as dolphins. Of the
34 dolphins observed, 32 (94.1%) were identified as spinner dolphins (Stenella longirostris) and 2
(5.9%) were identified as bottlenose dolphins (Tursiops truncatus). All 13 dolphins observed around
FDM and the 19 dolphins near Saipan were identified as spinner dolphins, while the 2 dolphins
recorded near Tinian were identified as bottlenose dolphins.

A. 2024-2025 FDM | Saipan | Tinian | Total
Reptilia 1 124 7 132
Mammalia 13 19 2 34
Total 14 143 9 166

B. 2019-2020 FDM | Saipan | Tinian | Total
Reptilia 23 151 2 176
Mammalia 22 8 0 30
Total 45 159 2 206

Table 2. A breakdown of all marine megafauna by group and by observation location from A) August 2024 to
March 2025 and from B) the previous performance period 2019 to 2020.

FARALLON DE MEDINILLA

Spatial Abundance
a. Sea turtles
Only one sea turtle was recorded around FDM across five monthly surveys, observed on the
island’s north side. Due to the limited sample size of a single observation, no statistical
analyses could be conducted.
b. Marine Mammals



Sample sizes for marine mammal sightings were too small (n = 3 total observations across
islands) to conduct any meaningful spatial analyses. More surveys are needed to identify
conclusive patterns in spatial abundance, including habitat use. While specific
recommendations for the Mariana Islands are limited due to geographic and logistical
constraints, guidance from broader marine mammal monitoring programs can help inform
future efforts.

Long-term monitoring programs, such as those outlined by Barlow (2015) and
Thompson et al. (2000), suggest that a minimum of 6-12 dedicated surveys per year, conducted
over multiple years, is often necessary to detect trends in abundance and spatial distribution for
cetaceans in large oceanic regions. Furthermore, the U.S. Marine Mammal Commission (MMC
2005) recommends sustained, consistent monitoring over at least 5 years to establish baseline
variability and detect ecologically meaningful changes.

Given the current low number of observations and the migratory or wide-ranging nature
of many marine mammal species, we recommend conducting a minimum of 8-10 aerial surveys
annually for at least 3-5 years to develop a sufficient dataset. Currently, there is only 1.5 years’
worth of data due to all the setbacks, but with the continuation of this project, enough data may
be collected in the years to come to conduct analyses. Surveys should span multiple seasons to
account for potential temporal variability in species presence and habitat use.

Chondrichthyes
We did not observe any Chondrichthyes during the current performance period.

Temporal Abundance

a.

Sea turtles

The single sea turtle observation during this performance period occurred in November —
historically the month with the lowest average sea turtle abundance based on 2019-2020
surveys. However, sample sizes remain too limited to support meaningful statistical analysis.
Additional surveys are needed to better understand temporal trends in abundance and habitat
use around FDM.

Marine Mammals

Marine mammal sightings around FDM only occurred in August 2024 (n=1 observation). This
sole marine mammal sighting at FDM were identified as spinner dolphins. Unfortunately, the
sample sizes are too small to run any meaningful analyses. More samples need to be taken to
determine any significance in marine mammal temporal abundance around FDM, including
temporal habitat abundance (see above recommendations under spatial abundance of marine
mammals).

Chondrichthyes

We did not observe any Chondrichthyes during the current performance period.
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SAIPAN AND TINIAN INCIDENTAL SIGHTINGS

Sea Turtle Spatial Abundance around Saipan
There were significantly more sea turtles on the west side of Saipan (n=114) compared to the east side
(n=3).

Sea Turtle Abundance Incidental Sightings
Five sea turtles were sighted along the eastern shores of Tinian, with two sightings along the western
shores.

Sea Turtle Abundance FDM vs Saipan

Saipan had significantly more sea turtle sightings than FDM. A total of 117 turtles were observed
around Saipan, while only one turtle was observed at FDM. Given the considerable difference in
coastline length between Saipan (92.2 km) and FDM (8.7 km), sea turtle abundance is more
appropriately compared using a ratio of sightings per kilometer of coastline. During this performance
period, 117 sea turtles were recorded around Saipan, while only one was observed around FDM. When
adjusted for coastline length, the difference in sea turtle abundance between the two islands was
statistically significant (Mann-Whitney U test, p < 0.01), indicating a much higher relative abundance
around Saipan.

Sea Turtle Abundance FDM vs Tinian

Tinian had more sea turtle sightings than FDM during the performance period. A total of 7 turtles were
observed around Tinian, compared to only one turtle at FDM. Given the difference in coastline length
between Tinian (70.1 km) and FDM (8.7 km), sea turtle abundance is more appropriately compared
using a ratio of sightings per kilometer of coastline. When adjusted for coastline length, the difference
in sea turtle abundance between the two islands was statistically significant (Mann-Whitney U test, p <
0.05), indicating a higher relative abundance around Tinian.

Sea Turtle Abundance Tinian vs Saipan

Saipan had significantly more sea turtle sightings than Tinian during the performance period. A total of
117 turtles were observed around Saipan, while only 7 were recorded around Tinian. Given the
difference in coastline length between Saipan (92.2 km) and Tinian (70.1 km), sea turtle abundance is
more appropriately compared using a ratio of sightings per kilometer of coastline. When adjusted for
coastline length, the difference in sea turtle abundance between the two islands was statistically
significant (Mann-Whitney U test, p < 0.01), indicating a much higher relative abundance around
Saipan.
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Discussion

Several challenges impacted our ability to conduct surveys. The effects of the COVID-19 pandemic
persisted through early 2022, affecting our ability to conduct surveys from 2020 to 2022. In 2023,
Typhoon Mawar struck Guam, resulting in months of recovery and further delaying operations.
Additionally, the limited availability of an aircraft from Micronesian Air Cargo Services (MACS)
hindered our ability to carry out planned survey work, as their services were only dedicated to cargo
for quite some time. Despite these setbacks, we successfully completed and collected data during five
monthly aerial surveys between August 2024 and March 2025.

Aerial surveys around FDM continue to provide valuable insights into the marine ecology of
this uninhabited but heavily utilized area, in which the MIRC is utilized as a live-fire bombing range.
Understanding how species listed by the International Union for Conservation of Nature (IJUCN) —
including the endangered green (C. mydas) and the hawksbill (E. imbricata) sea turtle, and the near-
threatened bottlenose dolphin (7. aduncus) — use the waters surrounding FDM is essential for informed
management. Monitoring of spatial and temporal abundance helps identify trends and can inform
strategies to reduce the anthropogenic impacts in ecologically sensitive areas or seasonal migrations.

Now in its second performance period, this project continues to demonstrate the benefits of
sustained interagency collaboration. The 2020-2025 performance period builds on the foundation laid
by the initial 2019-2020 surveys, which aligned with three primary goals of the INRMP: (1) supporting
military mission sustainability and regulatory compliance, (2) advancing ecosystem-based adaptive
management to preserve native biodiversity and (3) providing conservation benefits to listed and at-
risk species. With continued data collection, the project is moving beyond initial assessments (2019-
2025) and toward developing a long-term dataset that can support trend analysis, inform adaptive
management, and balance military readiness with ecological stewardship.

Notably, the 2024-2025 surveys recorded only a single sea turtle around FDM — a stark contrast
to the 23 turtles observed during the 2019-2020 period. Although fewer surveys were conducted this
cycle (five versus ten), the near absence of turtle sightings remains concerning and may signal a
decline in habitat use or broader ecological changes in the area. Several factors could be contributing
to this decline, including changes in oceanographic conditions, such as sea surface temperature, current
patterns, or food availability, all of which can influence sea turtle presence in nearshore habitats.
Anthropogenic disturbances or military training activities in the region may also play a role in altering
turtle behavior or displacement from preferred habitats. While variability in sea turtle sightings may
also result from natural fluctuations or seasonal shifts, the dramatic reduction in observations
underscores the importance of continued long-term monitoring. Additional survey effort is needed to
determine whether this apparent decline represents an anomaly or signals a meaningful change in
habitat use patterns around FDM.

Given that only five aerial surveys were conducted during the current performance period —
compared to ten in the 2019-2020 period — the reduced number of detections may partly reflect
reduced survey effort rather than a true decline in sea turtle abundance. However, the very low number
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of observations remains noteworthy and warrants further investigation. To improve confidence in
abundance and habitat use assessments, we recommend implementing a consistent survey schedule of
6-8 aerial surveys per year, spaced to include both high- and low-abundance periods, for a minimum
of 3—5 years. Whenever possible, survey frequency should approximate monthly coverage to reduce
seasonal bias and ensure data comparability across years.

Long-term monitoring studies of sea turtles emphasize the importance of consistent, multi-
seasonal survey efforts to capture spatial and temporal variability in occurrence and habitat use.
According to recommendations from Piacenza et al. (2019) and Hamann et al. (2010), sea turtle
monitoring programs should include at least quarterly surveys over multiple years to account for
seasonal fluctuations in behavior, such as migration, foraging, or reproductive activity. NOAA's
Pacific Islands Fisheries Science Center (PIFSC) further recommends a minimum of 3-5 years of
consistent effort to establish baseline trends, especially in remote or low-density areas where
detectability is limited. While most recommendations address sea turtle monitoring more broadly —
encompassing aerial, vessel-based, and in-water methods — the principles are applicable to aerial
surveys in remote foraging areas such as FDM.

Aerial surveys are a well-established method for assessing relative abundance and spatial
distribution of sea turtles, particularly in remote or expansive coastal areas where vessel-based or in-
water surveys are logistically challenging. However, aerial surveys do not yield absolute abundance
estimates because detection probability is less than one and can vary substantially. Factors influencing
the reliability of results include environmental conditions, observer performance, species behavior,
aircraft parameters, and survey design. Given these considerations, aerial surveys are best interpreted
as providing indices of relative abundance and habitat use rather than precise counts. Repeated surveys
across multiple seasons and years, with standardized methods, can help account for variability in
detection and improve the reliability of long-term trend analyses.

13
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Figure 3. The general flight path for each survey from Guam to FDM, and back.
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Dive Survey Tracks

Benthic Habitat Classification

E Land

Type 1. Unconsolidated and uncolonized
coarse sediment and rubble

Type 2. Boulder & cliff block habitat over
uncolonized bottom; boulders & cliff blocks
occupy 10-20% of sea floor. Coral cover on
individual boulders & cliff blocks generally
ranges from 0 to <10%.

Type 3. Colonized hardbottom with generally
< 5% coral cover.

/\ Type 4. Colonized hardbottom with generally
~= < 15% coral cover.

Type 5. Coral reef - defined as framework or
biogenic morphology-producing structure
created by Scleractinian corals; live coral
cover from >25% to >50%.

0.5 Miles

Figure 4. Bathymetry data taken from Carilli et al. (2018) allowed for differentiation between habitat by percent
coral cover. The island of FDM was also broken down into four zones: North (H2ZNW, H3NW, H2N, H3N, gray
area at northern end, H3NE, and H4NE), East (H3E and H2E), South, (gray area at southern end, H2S, and
H4S), and West (H2W, H5W, and H3W).
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© Cetaceans
© Sea Turtles

Figure 5. Map of all the sightings recorded around FDM from 2024-2025. A total of 13 spinner dolphins and
one sea turtle were observed around the waters of FDM. Due to malfunctioning issues with the Trimble, an
exact GPS coordinate could not be acquired for the sea turtle sighting in November 2024. Surveyors noted,

however, that the observation occurred along transect F on the north side of the island. Transect F is
approximately 3,000 feet from shore.
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© Cetaceans
© Sea Turtles

Figure 6. This is a map of all the sightings recorded around Saipan from 2024-2025. The size of the symbol is
scaled to represent the number of individuals recorded at the same location; the larger the symbol, the more
individuals present during the recorded event. We observed two separate cetacean-sighting events along the

same northeast side of Saipan, noted in pink.

17



©  Cetaceans
© Sea Turtles

Figure 7. This is a map of all the incidental sightings around Tinian. The size of the symbol is scaled to
represent the number of individuals recorded at the same location; the larger the symbol, the more individuals
present during the recorded event.
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