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Executive Summary

Two ships ( Seahorse and Sirena de la Noche ), staffed with scientists whose

combined experience studying marine mammals totaled around 400 years,

surveyed the northern Gulf of California hoping to find and track vaquitas, the rarest

marine mammal on earth. The search for these small elusive porpoi ses was aided by
the efforts of Mexican experts on acoustics supported by a group of local fishers to

collect the acoustic data used to determine where vaquitas were spending time.

The study area comprised the Zero Tolerance Area (ZTA), the Extension Area (EA)
and some other areas near the ZTA. The number of sightings was 9 in 2024
compared with 16 in 2023, and we recorded 70 acoustic encounters of vaquita
compared with 61 in 2023.  We caution that the reduced number of vaquitas
detected within the ZTA does not necessarily indicate a decline in the species,
because this zone represents a small area of the recent distribution of vaquita.

Using a method called Expert Elicitation, we found it very likely that no calves were

seen, one yearling was seen, and there was a 75% probability that the total number

of different individuals seen was between 6 and 8, with a 25% probability that

between 9 and 11 individuals were seen. Since our search focused within the ZTA

and the EA, 6 -8 is considered a minimum estimate of the number of vaquitas left.

The 2024 estimate is less than the estimated 8 -13 seen in 2023 within a similar area.
Allindividuals seen in 2024 appeared to be healthy.

As in earlier reports, we emphasize that because vaquitas move freely into and out of
the ZTA, the number seen in the study area at the time of the survey should be
considered a minimum.

Acoustic detectors were deployed at 34 sampling sites within the ZTA.
Unfortunately, fourteen moorings with detectors were lost (five were recovered later)
at the northwest of the ZTA where the acoustic activity of vaquita is higher. A trial
with devices that release acoustic devices to the surface at specified times, called



pop -up devices, was conducted to determine whether pop -ups would eliminate the
need for surface marking of the moorings. All moorings with detectors deployed

with pop -up devices were successfully recovered and we recommend using pop -up
devices in future ac  oustic research.

As in 2023, the period study of the survey was in May because the proportion of

windy days was predicted to be less. On 15 days the winds were considered low

enough to sight and track vaquitas; this compares with 10 days during the first May

survey in 202 3. Visual search effort focused on waters in and around the ZTA which is
regarded as a stronghold for the last few vaquitas. Half of the 9 sightings in 2024

were outside the ZTA proper and inside the EA. Of the 9 sightings, 4 sightings were

very brief an d no photographs were obtained, and 3 -4 of the long sightings were of
the same pair of vaquitas. The final sighting was of 4 vaquitas, including the one -
year -old, and these four were photographically determined not to be the pair

identified in earlier sig  htings.

Figure 1 shows the tracklines of the two ships and the locations where vaquitas were
seen. Acoustic research has consistently detected vaquitas along the northwestern
edge of the ZTA (Figure 1). In 2023 vaquitas, including a mother and calf, were seen
ou tside the ZTA in the area known as the Extension Area (EA). Because of these
results obtained during the 2023 survey, additional concrete blocks with steel hooks
were authorized for the protection of the EA in August 2023 (Figure 2).
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Figure 1. Summary of vaquita acoustic and visual detections during the May 2024
survey. The ZTA is within the yellow corner dots. Corners of the Extension Area (EA)
are indicated by red dots. Black dots are positions for survey navigation, some of
which correspond to locations of acoustic detectors. Sites with acoustic detections
are green dots. Sightings (purple dots) 3, 4, 5 and 7 were in the EA and sighting 6
was along the boundary of the ZTA. Tracklines of the Seahorse are in red and the
Sirena de la Noche in blue. San Felipe harbor is the small square at the bottom of
the figure.
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Figure 2. Zero Tolerance Area and the Extension Area. San Felipe harbor is the small
square at the bottom of the figure.

Seventeen local trainees were introduced to the visual -survey methods, and they
observed from both ships. These trainees were enthusiastic, most saw vaquitas, and
some could make a good future observer team with further training. We

recommend that dedicat ed efforts be made by an experienced vaquita scientist to
train this team. We also note that, due to the rarity of vaquitas, trainees would

benefit from training in marine mammal observation and photography in La Paz or
Ensenada and also from specific tra ining in sighting porpoises in areas where
porpoises are common, like British Columbia in Canada.

Although the ZTA appears to function as a sanctuary from gillnets, vaquitas may
range outside this very small area to feed. Several patches of habitat used by
vaquitas in the recent past have not been monitored since 2019. To accurately

interpretthepre r NAA &Nr ?2 AAr AADZ naeeW dDN A BeacN a&NAJAk AN

conservation status and distribution, we recommend that an acoustic research



program be undertaken in other areas of known or suspected vaquita habitat this
summer.

Main Report
Introduction

The decline in vaquita numbers has been well documented. The first survey

intended to cover the full vaquita distribution used visual line -transect methods
(Jaramillo -Legorreta et al. 1999). Observers noted the difficulty of sighting this
species because of small group size, inconspicuous surfacings and avoidance of the
survey vessels. The imprecision of abundance estimates raised concerns about the
inability to detect and measure any decline in abundance in a timely manner (Taylor
and Gerrodette, 1997).  Acoustic monitoring methods were developed to increase the
precision of estimating both abundance and trends in abundance (Jaramillo -
Legorreta et al., 2016), and a combination of visual and acoustic methods was used to
estimate abundance in 2008 (Gerrode tte et al., 2011) and 2015 (Taylor et al., 2016).
Acoustic monitoring indicated that the vaquita population had continued to decline
rapidly, about 47%/year, in 2018 (Jaramillo -Legorreta et al., 2019).

Recent developments have made both acoustic monitoring and visual line -transect
surveying difficult. Fishers have taken both moorings and acoustic devices. So
many acoustic detectors were taken in 2019 that the data were too incomplete to

estimate trends within the Vaquita Refuge. The data recorded on each unretrieved

device are lost, and replacing the devices is expensive. Unless the acoustic

instruments are  deployed with pop  -up devices to greatly reduce loss, acoustic
monitoring will become even more ¢ hallenging and less reliable.

Visual line -transect methods present a different problem. The vaquita population is
now so small that the number of sightings would not be sufficient to estimate the
necessary parameters for estimating abundance. If aline -transect survey were
carried ou t using the same ship as in past large -vessel surveys (the David Starr
Jordan/Ocean Starr ), it would be possible to estimate abundance with relatively few
sightings, because the probability of detection is known for this ship. However,
chartering such av essel and hiring experienced observers for the necessary time
would be expensive  for a survey. Unless that scale of funding becomes available,
absolute abundance of vaquitas likely cannot be estimated using line -transect
methods.

Faced with these difficulties, vaquita researchers turned to photographic

identification, which requires high -quality photographs to identify individual

vaquitas. Photographic identification of vaquitas began in 2008 (Jefferson et al.

2009). Opportunisti ¢ efforts resumed in 2017 during the VaquitaCPR project (Rojas
Bracho et al., 2019). In September 2018 an effort focused on photographic

identification produced the first evidence that vaquitas could calve annually (Taylor

et al., 2019) and showed that at  least 6 healthy animals remained, in a small area near
San Felipe, Mexico. This lower bound was the number of animals seen

simultaneously. The 2018 abundance estimate used the abundance estimate from



2015 together with acoustic data to estimate trends and initially had many

population projections less than the 6 that were seen at once. These projections

were eliminated as they were known to be false. Hence, the lower bound of 6 was
influential in the  abundance estimate for that year (Jaramillo -Legorreta et al., 2019).

Surveys focused on photographic identification were conducted in 2019 (see Report

here). No within -year photographic matches were made that would allow an

abundance estimate. Expert Elicitation (EE) was used to estimate the number of

unique individual calves seen and the number of unique individual vaquitas seen

(including adults, juvenil  es and potential calves) in 2019 within the survey area
(Rojas-Bracho et al., 2019). A similar survey was conducted in 2021 (Rojas -Bracho et
al., 2022). The results of those surveys were interpreted as indicating that vaquitas

are no longer declining at 45%/year as estimated earlier and that, instead, they may

be declining only slightly, if at all. Both surveys took place in October and had only 4

to 5 calm sea days suitable for spotting vaquitas.

The 2023 vaquita survey was moved to May to take advantage of more days with low
winds compared to the fall period . The basic strategy of using acoustic monitoring
to suggest areas where sighting effort should be focused and EE to interpret

sighting data was the same, but 2 large ships were not available. Using one large

ship with high -power binoculars  (25x or big eyes) and a smaller ship to aid in

tracking vaquitas and to support the photography work had been effective in the

past and was the choice for this survey (Figure 3). The 2024 survey was also

conducted in May with the same two vessels and almost exactly the sam e team of
observers using the same number of 25 power binoculars. The 2023 and 2024

surveys are therefore the most comparable surveys. Both surveys were able to use
photographs to match some of the different sightings to provide evidence on the

number of vaquitas seen within the survey area. In 2024 the survey area was

enlarged to encompass areas to the southeast and southwest of the ZTA where

vaquitas had been seen in 2017. The survey time was lengthened by 5 days to allow
comparable effort within the area surveyed in 2023.



Figure 3. The 2024 ships and visual teams. The Seahorse with crew on the bow and
observation team on the bridge deck in the foreground and the Sirena de la Noche
with the observation team on the bow in the background.

The surveys in 2023 and 2024 incorporated a training component to introduce
interested local professionals to visual survey methods and give them experience
detecting vaquitas (Figure 4). The National Commission of Natural Protected Areas
through staff from the Biosphere Reserve of the Upper Gulf of California and
Colorado River Delta ran the training program in 2024, with funding from > A | @&y r
Program for the Protection and Restoration of Ecosystems and Priority Species
(PROREST). In addition, local staff from the Biosphere Reserve (CONANP) and Pesca
ABC, a local grassroots organization, participated in the training in visual survey
methods. Both ships hosted trainees, and experienced members of the survey

teams oversaw the training operations. Navy and CONANP personnel observed the
survey operations and facilitated communications with Navy vessels in the area
(Figure 4). Duringthe s econd week, media representatives joined the surveys.




Figure 4. Trainees learning how to read positions on bigeye binoculars on the
Seahorse (left) and receiving training from observer Sergio Martinez on the Sirena

(right).

Methods

As in other recent surveys, the locations of acoustic detectors were used to guide

visual transect effort within the ZTA (Appendix 1). Some search effort was also made

in 2024 in areas near but outside the ZTA, where there had been sightings in 2017,

but where no acoustic effort had been possible. Survey speed was between 4 -6

knots. The two vessels followed parallel tracks, staying about 2 -4 km apart so that

when vaquitas were sighted, the vessels could converge to track and photograph

them. Observerswer N t e?r NDZ eA KAAADZ AADZ A ®AArnecaA NDZ ae
position either by small fishing vessels (pangas) to the Seahorse oronthe Sirena

itself. Vessels left the dock in the San Felipe marina between 04:30 and 05:15.

Because vaquitas are so rare and difficult to detect, it is critical that experienced

scientists carry out the surveys, both acoustic and visual. Acoustic personnel

included: Gustavo Cardenas -Hinojosa, Armando Jaramillo  -Legorreta, Edwyna Nieto -
Garcia, Job Olguin, Diana Lopez, Rodrigo Huerta, and Cristian Rey and a team of

fishermen who deployed acoustic equipment and transported the visual team to the

Seahorse . Visual personnel included: Barbara Taylor, Jay Barlow, Robert Pitman,

Todd Pusser, Sarah Mesnic Kk, Juan Carlos Salinas, Ernesto Vazquez, Sergio Martinez,
Pamela Martinez, Dawn Breese, Chris Hoefer, Felipe Triana, Anna Hall and Adam

Walleyn. Together, the visual team had over 400 years of experience as professional
biologists.

Two ships were used for the 2023 and 2024 surveys Vthe M/V Seahorse with an eye
height of 7.57m and the M/V Sirena de la Noche with an eye height of 4.62m. Eye
height is the average eye height above the water that is used to calculate distance to
sightings. Unlike the 2 ships with big eye binoculars (25x) used for the 2019 and 2021
surveys, the Sirena de la Noche (henceforth called Sirena ) was not stable enough for
big eyes and its observers used handheld binoculars. The best photographs of

vaquitas were taken from a ship similar to the Sirena in 2008. The strategy in 2023
and 2024 was to search from both ships, but once a sighting was made, to rely on

the ship with big eyes and a better capability to track vaquitas to help the smaller

and quieter Sirena attempt to obtain high -quality photographs (Figure 5).
Concomitant with the survey, eDNA and drone photogrammetry research was

conducted by Operacion Esperanza in coordination with CONANP and the Sea

Shepherd Conservation Society (SSCS) % SSCS crew included an expert drone pilot to
obtain video footage of vaquitas. In 2024, a second drone pilot was added who used

! Operacion Esperanza is a program funded by the United States Trade Representative, carried out by the National

Marine Mammal Foundation to support the efforts of the Government of Mexico in the conservation of the
vaquita, utilizing statef-the-art techmlogy and involving the fishing community.
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a drone with altimeter capability so that vaquita length and girth could be estimated
for use in assessing health and determining age -class.

Figure 5. Example screenshot. The black ship in the center depicts the position of

the Seahorse with its path shown by yellow circles. The path of a mother/calf pair of
vaquitas observed in 2023 is in red open circles with the last position shown where

the cursor is pointing and in the text box. The Sirena location is the yellow box.

Each white circle extending from the Seahor se is a nautical mile (1.85 km).

In 2023 the Seahorse was equipped with 3 pairs of big eye s (25-power) Fujinon
binoculars on loan from the Southwest Fisheries Science Center, National Marine
Fisheries Service, National Oceanographic and Atmospheric Administration, U.S.

Department of Commerce. In 2024 a 4 " pair owned by SSCS was added for training.
Seven scientists staffed the visual effort on this ship, which proved to be a very stable
platform for keeping high -power binoculars steady even in 1 m of swell, something

that is essential for carrying out effe ctive vaquita surveys. Data were recorded in

WinCruz software that allowed mapping of the vaquita sightings so that the animals

could be tracked and when possible, photographed. The locations of sightings also

provided data on swim speeds between within -day sightings. Such data help

DNANEBJAN St NatNaE rdftadgAfr Qe? ADZKkN D2ZnAdOQOAANT
individuals.

Five scientists staffed the  Sirena and used handheld 7x Fujinon binoculars with a
built -in compass and reticles to provide angle and distance to sightings. Data were
recorded on paper forms and in a sighting record book. In addition, a GPS tracker
recorded positions.



Surveys in 2018, 2019 and 2021 were conducted in the fall when the 1997, 2008 and
2015 surveys were also done. Earlier surveys had low wind conditions necessary to
see vaquitas, however, starting in 2018 the number of good survey days were limited
due to increased winds. Tracking vaquitas was also hindered by the high number of
pangas fishing for shrimp with gillnets within the ZTA survey area. Recording the

extent of hindrance in those years was important to quantify how well the area could

be surveyed. The 2023 and 2024 surveys differed in two ways: the May survey period
had lower winds and hence more days of effort, and the type of fishing was for sierra
with the ZTA protected with concrete blocks with metal hooks. Further, the
scientists on the Seahorse had developed methods to quantify fishing effort within

the ZTA that could better capture any hindrance to the survey by fishing activities.

For the Expert Elicitation (EE) exercise, all experts were required to take 3 hours of
online training. During the survey, each sighting was written -up in detail in an
Evidence Dossier. Group meetings of observers were held regularly to discuss
sightings and verify that the Dossier contained all relevant data. Photographs were

provided to allow between -sighting comparisons by experts. An independent
matching was made by a photo -identification expert, Paula Olson, and was
appended to the summary informati on in the Evidence Dossier.

The elicitation was facilitated by experts from St. Andrews University who had also

led the elicitations in 2019, 2021, and 2023. The elicitation took place on May 26 , 2024,

Reac ¢ te?ars Mi nN&arar JGADNNNADNAAAT AAKKeQAANDZ Xna
guestions: (i) What is the number of unique calves seen in the study area? and (ii)

What is the total number of unique vaquitas seen in the study area (including

calves). The experts were asked to give their rationales verbally. They were then

allowedt @ Ot AAF N At Ndga& Xnaeekrx dgR At N DfHr Q?rrdeA &Nr ?
The St. Andrews experts then compiled the independent distributions into a single

distribution and led a discussion toward a consensus distribution that the group

believed could be convincingly argued to a Rational Impartial Observer. A more

complete description of this method is given in Rojas -Bracho et al. (2022).

Results

Visual survey efforts were guided by regular reports of acoustic data indicating

where vaquitas were detected (Appendix 2). May 5 was the first day of visual effort.
Typically, vaquitas are seen only in very calm conditions (Beaufort O -2 with wind less
th an 7 knots). The May weather conditions in both 2023 and 2024 consisted of calm
nights and early mornings followed by increasing winds in the afternoon. On some
days, however, winds were low in the morning and late afternoon, but higher in the
middle of the day. As a result, given that the visual team was not staying overnight
onboard the ships, some surveying was carried out in Beaufort 3 and 4 conditions.
Sightings were made occasionally in those conditions but tracking the animals was
very difficult.  Figure 6 shows the survey tracklines coded by Beaufort sea state for
both years. Distances surveyed in different sea states are given in Table 1. Raw data
files (called DAS files) are available from CONANP upon request and are also
maintained at the Southwest Fisheries Science Center.
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Figure 6. The left figure shows all tracks followed by the Seahorse and Sirena during
the 2023 vaquita survey, under different Beaufort sea states (O=cyan, 1=blue,
2=green, 3=yellow, 4=red, 5=purple. All locations where vaquitas were seen are
indicated wit  h yellow points. The ZTA is depicted with a black broken line. The right
figure shows tracklines for the Seahorse only, in 2024.

Table 1. Trackline distance (kilometers) surveyed visually by the Seahorse under
different Beaufort sea states in 2023 and 2024.

Vessel Beaufort Distance Distance
(km) 2023 (km) 2024
May 11-24 May 5 -24
Seahorse 0 43.7 64.1
1 150.5 238.3
2 205.4 304.8
3 44.8 138.1
4 112.3 108.8
5 6.5 3.0
TOTAL 620.8 857

Both vessels proved to be very good for sighting vaquitas in good conditions with

low swell. Of the 9 sightings (Table 2), 5 were made from both vessels, 2 from the
Sirena only and 2 from the  Seahorse only. All 9 sightings are described in detail in
the Evidence Dossier (Appendix 3) and are compared to the 16 sightings in 2023
(Figure 7).

Of the 9 sightings, 5 lasted longer than 20 minutes and yielded both photographs
and some video footage. Of these 5 sightings, 3 -4 were of the same pair of animals
and one was of 4 individuals, none of which matched the pair. One member of the

11



pair and a juvenile from the group of 4 had non

could not be distinguished from one another except on the basis of size differences
(which were not apparent from still photos alone). Experts were provided with the

exact information in
guestions mentioned earlier

the Dossier and asked to provide their opinion on the two

Table 2. Sighting details.

-distinctive dorsal fins and therefore

Sightin Date in | Vessel | Time | Duratio Photo | Video | Beaufort | Swell

g May s n S S (feet)

numbe 2024 (minute

r S)

1 5(S 15:24- 1 N N 3 1
15:24

2 7| SH,S,P | 7:25- 71 Y Y 3to4 1to2
8:36

3 12| SH,S,P | 8:56- 109 Y Y Oto3 Oto1l
10:45

4 13| SH,S,P | 13:32 73 Y Y Oto1l Oto1l
14:45

5 15| S 12:30 1 N N 4 15
12:30

6 16| SH 8:03- 2 N N 3 2
8:05

7 17| SH 14:18 6 N N 3 5
14:24

8 21| SH,S,P | 17:53 89 Y Y 2 3
19:22

9 23 | SH,S,P | 7:56- 24 Y Y 1 2
8:20
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Figure 7. The left map shows the 9 sightings in 2024 (purple symbols). No confirmed

calves were seen in 2024. The right map shows the 16 sightings in 2023 (colored
circles) for comparison. Red circles indicate that a calf was present. Blue circles are
sightings with no confirmed calves seen.

In 2024 one drone (described in detail below) had an altimeter and a calibrated lens,
which meant that measurements could be made for health assessment (Figure 8).
Three measurements were made of individuals in sighting 9. Observers had noted
that one of the 4 individuals in that sighting appeared smaller and could be a calf.

The agreed definition of a calf in italics was revised to include length information.
While calves are biologically defined as less than one year old, age cannot be
determined in the field. Therefore, conclusions about whether an animal is a calf
must be inferred through a combination of size (as compared to the other member
of a pair) and behavior. Size can be both small and only slightly smaller than the
adult. The dorsal fin of a calf may appear only slightly smaller than that of an adult.
Because of this, behavior is key. Dependent calves surface within one body length
of, and slightly behind, the mother. The more time spent observing a pair in this
conformation (larger individual in the lead followed by a smaller individual within a
body length), the more confident one can be that the pair is a mother and calf.
However, the calf observed repeatedly in May 2023 appeared to be quite
independent and was not always in the position as specified. Hohn et al. (1996)
provided an age -length formula based on measurements of 30 bycaught vaquitas.
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Age estimates from dentinal layers in the teeth indicated that 17 were less than 1
year old and 13 were between 1 and 2 years old. That analysis concluded that peak
calving occurs in March and is very seasonal. Assuming calves in May are 3 months
old, pr edicted body lengths would be 0.9m for females and 0.87m for males.
Estimated lengths at one year old would be 1.11m for females and 1.10m for males.

A DJI Mavic 3 Pro drone with an adapted altimeter (LightWare LIDAR SF -11) was used

to estimate vaquita length (Figure 8). The drone was flown at heights of between 20

and 70m and was positioned directly over the vaquitas, with the camera pointing

down at a 90° angle. The go  al was to obtain video footage of a vaquita when its body

was completely straight at the surface. Measurements were taken from the top of

the rostrum to the notch between the flukes (Figure 8). The video stills were

processed using R -Studio, considering th e exact altitude from which the still image

was taken, the image's pixel length, and the camera features. The exact altitudes for

the three individuals in sighting 9 were 31.47m, 29.78m and 23.63m, and the body

length measurements were 1.17m, 1.32mand 1.1 v BR &Nr nNOA QW NA" s uAyr dBn
emphasize that the two smallest individuals could have been the same animal since

they were recorded at different times (approximately 7 minutes apart). The apparent

rd' N DfRRNENAQON OQe? ADZ k N D2aNgled a anvexabt 90DZngleA Ny r  Ae A K
over the smaller individual. Observers on both ships confirmed that there was only
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one comparatively small vaquita in the group of 4. The estimated lengths are
consistent with an individual who was born in the spring of 2023 and would now
(May 2024) be over 1 year old.
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Figure 8. Measurement photograph from screen grab of drone footage taken
during sighting 9. Blue dots show the length measurement. Note that the vaquita
appears very flat, but any curvature would result in underestimation of the body
length. Photography by Fabian Rodriguez -Gonzélez.

Figure 9 shows the percent experts (all of whom were in the field in 2024) believed
given their observations for the number of calves present in 2023 and 2024. There
was a 94% belief that no calves were seen, with small chances that one or two were
seen. This latter was to account for the possibility that there was measurement error
of the juvenile filmed by the drone or that the first sighting of the small individual
was of a calf.

Expert Elicitation on Calves Seen in Survey Area
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Figure 9. Percent belief for the number of calves in 2024 (9 sightings) and 2023 (16
sightings).

The mean estimate of the number of different vaquitas seen in all 9 sightings in 2024
was 7.62 compared with 10.6 for the 16 sightings in 2023. There was a 75% belief that
between 6 and 8 were seen in 2024 compared with a 76% belief that between 8 and

13 were seen in 2023. There was 90% expert confidence that fewer than 10 were seen
in 2024 compared with a 35% expert confidence in 2023 (Figure 10). The belief that
fewer than 10 were seen in 2019 was 28.2%  (Appendix 4).

Training of local community members, both men and women, continued in 2024

and was improved by having a dedicated pair of big eyes on the Seahorse . On the
Sirena , the number of trainees was increased from 1 -21in 2023 to 3 -4 trainees per day
in 2024. Training on both ships included a brief introduction to the survey design,
participation in a visual observer rotation schedule, and practice at scanning with

big eyes and with handheld binoculars and at locating marine mammals at sea

using angles and reticles.  Trainee observers were engaged when vaquitas were

sighted and helped with tracking animals. Trainees also gained exposure to the

other projects being carried out during the survey. Most of the participating

community members saw vaquitas, often for the fi rst time, during the survey. All
community members who participated stated an interest in additional training

1t



opportunities. In total, the survey provided training to 28 people from the local

community and staff from the Biosphere Reserve and Pesca ABC, for a total of 102
person -days of training.  The National Marine Mammal Foundation provided four
additional training sessions on drone operations for community members and

Biosphere Reserve staff, as well as environmental DNA sampling for women from

the community group. Training activities and partic ipant reflections are detailed in
Appendix 5.

Expert Elicitation on Total Vaquitas Seen in
Survey Area
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Figure 10. Percent belief from expert elicitation for numbers of unique vaquitas seen
within or near the ZTA in May 2023 compared to May 2024.

Discussion

Following the 2021 survey, a paper was published demonstrating that vaquitas were
doing better than expected (Rojas -Bracho et al., 2022). When the decline observed
in 2018 was projected forward, the most likely outcome had been that the vaquita

would be e xtinct by now. The fact that the species has survived into 2024 is

welcome news. Nevertheless, the low numbers guarantee breeding of close relatives
and raise concerns about whether recovery could be hindered by negative genetic

effects like inbreeding de  pression. However, analysis of g enomic data suggests that

vaquitas are less vulnerable than other small populations to genetic problems

known to harm such ~ small populations: they apparently have been rare for over
200,000 years (Robinson et al., 2022). Examination of samples collected from the

1980s to 2017 revealed no difference in genetic diversity. Analyses using vaquita
genomic data suggest a high chance of recovery from as low as ten individuals if
mortality in gillnets is eliminated. Observations on the water in 2023 suggested that
at least ten vaquitas remained in the ZTA. Also, acoustic research detected multiple
groups of vaquitas simultaneously. Vaqui tas continue to produce robust, apparently
healthy calves. Observing the lack of gillnets within the ZTA and seeing healthy

vaquitas apparently feeding undisturbed makes us optimistic that the species need

not continue its decline toward extinction if conservation actions  promote the use

of
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alternative fishing gears in the Upper Gulf of California. However, the 2024 results
are a cause for concern.

Between 2017 and 2019 many of the individually identified vaquitas had nicks in their
dorsal fins consistent with scars resulting from being entangled in gillnets and

freeing themselves. Perhaps the reason vaquitas survived despite the high density

of gil Inets observed in those years was because these survivors had learned to be
careful around gillnets. One of these scarred individuals was the mother of a calf in
2017 and again in 2018. None of these individuals with nicked dorsal fins, including

the mot her, have been seen since.  With such low numbers of the species remaining,
the loss of any individuals, including the mother, is of concern. Possibly, these
individuals seen in 2018 and 2019 were simply elsewhere in May of 2023 and 2024.
However, it is also plausible, and concerning, that the well -marked individuals seen
in earlier surveys have died. One individual with a unique dorsal fin (but not nicked)

was seen in 2018 and 2019, not in 2021 or 2023 but was seen again in 2024 (Figure 11).

The question of whether vaquitas have shifter their distribution or died can only be
resolved through more years of survey effort or perhaps more quickly by expanding
th e area of research. Expanding acoustic research into areas outside the ZTA would

be extremely valuable, but this can only be done if the problem of equipment theft is

solved. The successful deployment and retrieval of 3 acoustic devices with

underwater r elease mechanisms such that no marker is visible from the surface

suggests that this expanded acoustic coverage can how be accomplished without

fear of theft.

Our success at tracking animals indicates that photographic identification and

mark -recapture approaches may yet prove feasible in the May period. Indeed, 4 of

the 5 long -duration sightings were likely of the same pair, sadly confirming the likely

low num ber of vaquitas within the study area. The other long -period sighting with 4
individuals included one individual seen in 2018 and 2019 (Figure 11), which begs the
guestion of whether this animal could have been outside the protected area in

intervening ye ars. Should vaquitas be acoustically detected in areas outside the ZTA
and EA, future efforts should be made to photograph them in those areas to see

whether vaquitas photographed in 2018 and 2019 have expanded their range into

areas known to be favored by vaquitas prior to 2017 that

are also unprotected from gillnetting. |

ol —— g — | -~

2019 (right side match below; Hiram Rosales)

— : =S Figure 11. Photograph
on left is of Sighting 9 (taken by E. Vazquez) the individual second from left was last
seen in 2019. Photograph on right is that same individual in 2019 that was also seen
in 2018.

The use of one large, stable ship and one smaller, faster and quieter ship worked very
well. The use of 3 pairs of big eyes with experienced observers and the recorder
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station all in front of the Seahorse bridge, which was recommended last year,
worked very well. The fourth pair of big eyes for trainees also worked very well.

Perhaps the most valuable outcome of the training program was the opportunity for
young professionals from the local community, man y of whom have family
members who are fishermen, to see vaquitas alive with their own eyes for the first

time. They also gained experience with the diversity of marine megafauna, including
marine mammals, rays, sharks, a  nd sea turtles, that live in their local waters. Having
trainees as part of the full survey operation is an important first step in training
community observers. The trainees gained direct experience on the big eye and
handheld binoculars as well as exposu re to the acoustic, eDNA and drone projects,
and all expressed an interest in furthering their training. Continued investment in

the program, coupled with more training from experienced observers, and more

time on the water, should go far in creating a ded icated group of local vaquita and
ecosystem monitors (See Appendix 5 for details). Trainees also need to get

Ni nNeg NAON ?2r gA? OQABN&EAr AADZ AQe?daE&dAf At NdaE erA
Such training could be done in Ensenada or La Paz where several experienced
observers (Gustavo Cardenas, Ernesto Vazquez, Sergio Martinez, Pamela Martinez,
and others) reside. The best training for vaquita researchers, however, would be to
spend time observing and photographing harbor porpoises in San Francisco Bay or

in British Columbia with Anna Hall.

The biggest improvement in both vaquita conservation and our ability to survey for

vaquitas was the greatly decreased amount of fishing activity compared to the fall
shrimp season (Appendix 6). While some of this is due to May being a low er fishing
month than earlier fall surveys , SSCS data have shown a greater than 90% decline in
pangas over the full fishing season from September through June within the ZTA in
2023 and 2024 . ltis likely that this is due to the installation of concrete blocks with

hooks that entangle gillnets plus the cooperative arrangement between SSCS and

the Navy to enforce the gillnet ban within the ZTA. Although many people were

concerned that the hooks would entangle nets that would then potentially entangle

vaquitas ,the fi fi > fAnyonitoring of the ZTA has revealed few ghost nets. Since

January 2023, (a period of 16 months) using state -of-the -art side -scan sonar, only
seven ghost nets have been found inside the ZTA (3 of them stuck to concrete

blocks) , probably deployed out of ZTA a  nd drifted by currents to the ZTA, and two in
the EA (both stuck to concrete blocks). This remains the most encouraging yet

concerning human intervention to save vaquitas.

We caution that the reduced number of vaquitas seen in the 2024 survey must not

be interpreted as a decrease in the number remaining alive in the Upper Gulf of
California . Acoustic research outside the ZTA to determine whether vaquitas have
moved to, or are at least using, other areas of known concentration as recently as

2017 is needed (Appendix 7). If vaquitas have shifted their distribution, or additional
areas are discovered where they still occur regularly, conservation strategies will

need to be adapted quickly as gillnets are the gear of choice in almost all fisheries in

the Upper Gulf, exce pt clam diving.

18



Literature Cited

gNeEce DNAANR ysR yAr AecR =s-sR ARdRAR ésR éAAt AR

Bracho, L., 2011. A combined visual and acoustic estimate of 2008 abundance, and
change in abundance since 1997, for the vaquita, Phocoena sinus . Marine Mammal
Science, 27:E79 -E100.

Hohn, A.A., Read, A.J., Fernandez, S., Vidal, O. and Findley, L.T., 1996. Life history of the
vaquita, Phocoena sinus (Phocoenidae, Cetacea). Journal of Zoology ,239:235-251.

' AeABgAAKe W-NFf e e&eNA AR L.lasdGerRdetepTY, 2009V Nk Ot ©
Abundance Estimate for Vaquitas: First Step for Recovery Marine Mammal Science,
15:957-973.

Jaramillo -Legorreta, A., G. Cardenas -Hinojosa, E. Nieto -Garcia, L. Rojas -Bracho, J. Ver
Hoef, J. Moore, N. Tregenza, J. Barlow, T. Gerrodette, L. Thomas, and B. Taylor. 2016.
®ArrdgWN AQe?rAndQ BeAdaeacdA?f ©R At N DNOAJGAN
Conservation Biology 31: 183 -191. Doi: 10.1111/cobi.12789

eR NI

Jaramillo -Legorreta, A.M., G. Cardenas -Hinojosa, E. Nieto -Garcia, L. Rojas -Bracho, L. Thomas,
J.M. Ver Hoef, J. Moore, B. Taylor, J. Barlow, N. Tregenza.  2019. Decline towards extinction of

TNi dQeyr WAe?danA necnedr N ueteQeNAA rdA?r Us

Jefferson, T.A., Olson, P.A., Kieckhefer, T.R., and L. Rojas -Bracho. 2009. Photo -
identification of the vaquita ( Phocoenasinus UFT At N Re@&KADZr Ber a
cetacean. Lat. Am. J. Aquat. Mamm.  7(1-2):53- 56.

Rojas -Bracho, L., F.M.D. Gulland, C. Smith, B. Taylor, R.S. Wells, P.O. Thomas, B. Bauer,
M.P. Heide -Jgrgensen, J. Teilmann, A. Jaramillo  -Legorreta, G. Abel, A.J. Read, A.
Westgate, K. Colegrove, F. Gomez, K. Martz, R. Rebolledo, S. Ridgway, T. Rowles, C.E.
van Elk, J. Boehm, G. Cardenas -Hinojosa, R. Constandse, E. Nieto -Garcia, W. Phillips,
D. Sabio, R. Sanchez, J. Sweeney, F. Townsend, S. Walker, J.C. Vivanco. 2019. A field
effort to capture critically endangered vaquitas ( Phocoena sinus ) for protection from
entanglement in illegal gillnets. Endangered Species Research 38:11 -27.

Lorenzo Rojas -Bracho *, Barbara Taylor 2, Cormac Booth 3, Len Thomas “, Armando

Jaramillo -Legorreta °, Edwyna Nieto Garcia °, Gustavo Cardenas Hinojosa °, Jay Barlow 2

Sarah L. Mesnick 2, Tim Gerrodette 2, Paula Olson 2, Annette Henry 2, Henoch Rizo ¢, Eva
Hidalgo -Pla’, Andrea Bonilla -Garzén 8 2022. Benefits of monitoring very small

populations: more vaquita porpoises survive than expected. Endangered Species

Research 48: 225 -234.

Robinson, J.A., Kyriazis, C.C., Nigenda -Morales, S.F. Beichman, A.C., Rojas -Bracho , L.,
Robertson, K.M., Fontaine, M.C., Wayne, R.K., Lohmueller, K.E., Taylor, B.L., Morin P.A.
2022. The critically endangered vaquita is not doomed to extinction by inbreeding

depression. Science 376: 635 \V639.

és fe

NADAAF N

19



Taylor, B.L., L. Rojas-Bracho, J. Moore, A. Jaramillo -Legorreta, J. Ver Hoef, G. Cardenas
Hinojosa, E. Nieto -Garcia, J. Barlow, T. Gerrodette, N. Tregenza, L. Thomas, and P.S.

Hammond. "nn/ s Mi AdgAQadeA dr ¢BBJANAA Reac TNi ¢Qeyr

fishery bycatch is eliminated. Conservation Letters. doi: 10.111/conl.12331

Taylor, B.L., Wells, R.S., Olson, P.A., Brownell, R.L. Jr., Gulland, F.M.D., Read, A.J.,
Valverde -Esparza, F.J., Ortiz -Garcia, O.H., Ruiz -Sabio, D., Jaramillo -Legorreta, A.M.,
Nieto -Garcia, E., Cardenas -Hinojosa, G., and Rojas -Bracho, L. 2019. Likely annua |
calving in the vaquita, Phocoena sinus: A new hope? Marine Mammal Science DOI:
10.111/mms.12595

Thomas, L., Jaramillo -Legorreta, A. G. Cardenas -Hinojosa, E. Nieto -Garcia, L. Rojas -
Bracho, J. M. Ver Hoef, J. Moore, B. Taylor, J. Barlow, N. Tregenza. (2017). Last call:
Passive acoustic monitoring shows continued rapid decline of critically endangered

vaquita. J. Acoust. Soc. Am. 142 (5), November 2017

2C

N



Acknowledgments

\ : pa R 1 ﬁ”ﬁ -
In vaquita conservation actions, it is the science that has not failed. For over 25 years,
you have been the heart and the driving force behind our team, not only with your
exceptional skills but also with the passion and commitment you bring to every

project and with your exceptional human qualities. With all our love and admiration,
we dedicate this survey to you, Armando Jaramillo -Legorreta .

We thank CONANP for funding the acoustic and visual efforts and the Sea Shepherd
Conservation Society for funding both ships. We thank the Southwest Fisheries

Science Center for loaning the big eye binoculars and staff time involved in planning

the survey , expert elicitation, and preparing the report. We thank Sea Shepherd
Conservation Society staff, Andrea Bonilla -Garzon, and Nina Young, who were
involved in the survey planning. We thank Cetacean Action Treasury and Kristin

Nowell, for supporting the aco ustic efforts. Our appreciation to Almirante José Rafel
Ojeda Duran, Secretario de Marina for his commitment and leadership. Thank you to
Contralmirante CG. DEM. Tayatzin Guerrero Mendoza, (Comandante del Sector Naval
de San Felipe, NAVFEL) for his support with security and logistics for the survey.
Thank you for their participation and support in the survey to: Cap.Nav. CG IM DEM
Carlos Alonso Ruiz Rodriguez, Director de Inspeccion y Vigilancia Pesquera de la
Unidad de Capitanias de Puerto y Asuntos Mariti mos Cap. Nav CG. PH. P. DEM Juan
Luis Miraflores Ruiz, Jefe de Grupo de Proteccion Civil del Estado Mayor General de la
Armada Capi. Frag. SAIN L. Cont. Lucero Melissa Mendoza Pineda, Inspectora Federal
de Pesca Cap.Corb CG DEM Miguel de Jesus Marquez Bafiu elos Jefe de grupo de
proteccion al medio ambiente y pesquerias del Estado Mayor General de la Armada

21



Jefe de Grupo de Comando Cap. Nav. CG. Esp. I.M. DEM. Daniel Alexandro Bonilla
Prieto, Jefe Accidental Seccién de Inteligencia y Operaciones Cap. Corb. CG. Luis
Ramoén Bolafios Ibafiez. As well as to Cap. Corb. C. G. T. Mag. ER. Andrés Llamas
Evangelista (On board  Seahorse ).

Thanks to Jesus Zatarain, Director of the Reserva de la Bi6sfera Alto Golfo de
California y Delta del Rio Colorado and its team for their support with paperwork and
efforts onboard during the survey: Iram Garcia, Renzo Cisneros, Melissa Ortega,
Miriam Mart inez, Guadalupe Hernandez, Martin Haro and Johan Arozamena. We
thank the excellent crew of the Sirena de la Noche, Capitdn Eduardo Montafio Parra
and first mate Gustavo Flores Moreno, for their skill, enthusiasm, and long hours.
Thanks to Ivan Marino repres  enting FAO for helping in seemingly endless
coordination details.

Thanks to the extraordinary group of fishers doing the field work of the acoustic
component, eDNA sampling and transporting observers between harbor and

vessels, even after dark: José Ernesto Martinez Diaz (Malacara), José Luis Romero
(Chalunga), Jesus Armando Castro Soto (Muelas), Rafael SAnchez Gastelum (Gordis)
and Javier Valverde (Chino).  We thank César Vargas, manager of the Administracion
del Sistema Portuario Nacional (Asipona, en San Felipe, BC) for his support in moving
and transferring observers to the vessels.

Many thanks to the CONANP trainees for their enthusiasm about learning new skills
and vaquitas: Saul Cortez Lépez, Andres Octavio Amparo Venegas, Jose Armando
Hernandez, Joel De Jesus Zavala Valenzuela, Jasiel Cortes Soto, Jesus Francisco Soto
Rosas, Nozom y Fernandez Santiesteban, Leylanny Navarrete Perez, Hector Francisco
IAiguez Velez, Hannia Elizabeth Molina Zepeda, Esteban Lopez Garcia, Ronaldo

Lopez Galindo, Karen Avalos Cortes, Hugo Acevedo Vazquez, Levi Gabriela Martinez
Gramajo, Elian Antonio Gutier  rez Menchaca, Javier Meza Zamorano.

Thanks to the PescaABC trainees: Amanda Avitia Avila, Catalina Carpio Cota, Nadia

Edith Alcantar Fernandez, Georgina Castro Proal, Isabel Garcia Robledo. Thanks to
guest volunteer community observers Mariana Edith Alcantar Garcia (CAT) and

Victor Arturo Ricadez Garcia (Pronatura).

Our gratitude to the CEO of SSCS, Pritam Singh, and to the Sea Shepherd crew of

the Seahorse: Captain Alejandro Guerrero and the crew: Isabela Dietze, Osvaldo

Urbina, Fausto Sotelo, Nuria Patifio, Ricardo Ponce, Sara Newton, Paula Moreno,

Ernesto Robles, Ma tthew Howson, Macer Parton, Camille Boujassy, Emily Currie,

Quintin Nel, Dario Bernal, Carlos Flores, Guilherme Teixera, Victor Gbmez, Jorge

Meléndres, and to the crew on land: Sierra Brown, Isabel Contreras and Captain

Fracois Vansull. We appreciate the s kill and attention of the visual team: Ernesto
Vazquez, Sergio Martinez, Pamela Martinez, Juan Carlos Salinas, Felipe Triana, Chris
Hoefer, S. M., Todd Pusser, Robert Pitman, Dawn Breese, B. T., Anna Hall, Adam

Walleyn and Jay Barlow.  Thanks for the photograph used to measure the one -year -
old vaquita which was provided courtesy of Operacion Esperanza, NMMF/CONANP

and was taken by Fabian Rodriguez -Gonzalez. We appreciate the support provided

to the acoustic team: Job Olguin, Diana L6pez, Rodrigo Huerta, and Cristian Rey. We

22



thank SMRU Consulting and the University of St. Andrews for supporting C.B. and

-sysyr AdBNR &ENrnNOAdWNAr s | ADZ RGAAKAKT R BAAT
main report and appendices and to L.R.B., N.P.S. and G.C.H. for translating the main

report into Spanish.

23

At

p>



Appendix 1 Map and waypoints locations.
The standard numbered acoustic sampling sites listed below are used as
waypoints to direct the ship for photographic identification efforts. Sites with

letters (D -J) were added to extend the survey effort outside the Zero Tolerance

Area (ZTA).
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-114.9° -114.8° -114.7° -114.6° -114.5° -114.4°
Site | Longitude Latitude Longitude Latitude
1| -114.74090 31.22277 | 114°44'27.23"W 31°13'21.98"N
2 -114.74939 31.20159 | 114°44'57.79"W 31°12'05.73"N
3 -114.75788 31.18041| 114°45'28.36"W 31°10'49.48"N
4 -114.76637 31.15923| 114°45'58.93"W 31°09'33.23"N
5| -114.77486 31.13805 | 114°46'29.50"W 31°08'16.98"N
6 -114.72294 | 31.20959 | 114°43'22.58"W 31°12'34.53"N
7 -114.73143 31.18841| 114°43'53.14"W 31°11'18.28"N
8 -114.73992 31.16723| 114°44'23.71"W 31°10'02.03"N
9 -114.74841 31.14605 | 114°44'54.27"W 31°08'45.79"N
10 | -114.75690 31.12487 | 114°45'24.84"W 31°07'29.54"N
11| -114.70498 31.19641| 114°42'17.93"W 31°11'47.08"N
12 -114.71347 31.17523| 114°42'48.49"W 31°10'30.83"N
13 -114.72196| 31.15405| 114°43'19.05"W 31°09'14.59"N
14 | -114.73045 31.13287 | 114°43'49.61"W | 31°07'58.34"N
15| -114.73894 31.11169 114°44'20.17"W 31°06'42.10"N
16 | -114.68702 31.18323 114°41'13.28"W | 31°10'59.63"N
17 -114.69551| 31.16205| 114°41'43.84"W 31°09'43.39"N
18 | -114.70400 31.14087 | 114°42'14.40"W 31°08'27.14"N
19| -114.71249| 31.11969| 114°42'44.96"W 31°07'10.90"N
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Site | Longitude Latitude Longitude Latitude
20 | -114.72098 31.09851 | 114°43'15.52"W | 31°05'54.65"N
21| -114.66906 31.17005 | 114°40'08.62"W 31°10'12.19"N
22 -114.67755| 31.14887 | 114°40'39.18"W | 31°08'55.94"N
23 | -114.68604 31.12769| 114°41'09.75"W | 31°07'39.69"N
24 | -114.69453 31.10651| 114°41'40.31"W | 31°06'23.45"N
25 | -114.70302 | 31.08533 | 114°42'10.87"W | 31°05'07.20"N
26 -114.65110] 31.15687 | 114°39'03.97"W | 31°09'24.74"N
27 | -114.65959 31.13569| 114°39'34.53"W | 31°08'08.49"N
28 | -114.66808 31.11451 114°40'05.09"W 31°06'52.25"N
29 -114.67657 | 31.09333 | 114°40'35.65"W | 31°05'36.00"N
30 | -114.68506 31.07215| 114°41'06.22"W | 31°04'19.76"N
31| -114.63314| 31.14369| 114°37'59.32"W | 31°08'37.29"N
32 -114.64163 31.12251] 114°38'29.88"W 31°07'21.05"N
33 -114.65012 31.10133| 114°39'00.44"W | 31°06'04.80"N
34 -114.65861| 31.08015 | 114°39'31.00"W | 31°04'48.56"N
35 -114.66710| 31.05898 | 114°40'01.56"W 31°03'32.31"N
36 -114.61518] 31.13051| 114°36'54.67"W | 31°07'49.85"N
37 | -114.62367 | 31.10933| 114°37'25.23"W | 31°06'33.60"N
38 -114.63216| 31.08815 | 114°37'55.79"W 31°05'17.36"N
39 | -114.64065 | 31.06697 | 114°38'26.35"W | 31°04'01.11"N
40 -114.64914 | 31.04580 114°38'56.91"W | 31°02'44.86"N
41 | -114.59723 31.11733] 114°35'50.01"W | 31°07'02.40"N
42 -114.60572 | 31.09615 | 114°36'20.57"W 31°05'46.15"N
43 -114.61420 | 31.07497 114°36'51.14"W | 31°04'29.91"N
44 -114.62269 | 31.05380 114°37'21.70"W | 31°03'13.66"N
45 -114.63118] 31.03262 | 114°37'52.26"W 31°01'57.42"N
46 -114.57927 31.10415| 114°34'45.36"W 31°06'14.95"N
47 -114.58776 | 31.08297 114°35'15.92"W | 31°04'58.71"N
48 -114.59625 | 31.06180 | 114°35'46.48"W | 31°03'42.46"N
49 | -114.60473 | 31.04062 114°36'17.04"W | 31°02'26.22"N
50 -114.61322| 31.01944 | 114°36'47.61"W | 31°01'09.97"N
51 -114.56131 31.09097 114°33'40.71"W 31°05'27.51"N
52 | -114.56980 | 31.06979 114°34'11.27"W| 31°04'11.26"N
53 | -114.57829 | 31.04862 114°34'41.83"W | 31°02'55.02"N
54 | -114.58678 | 31.02744 114°35'12.39"W | 31°01'38.77"N
55 | -114.59526 | 31.00626 | 114°35'42.95"W | 31°00'22.52"N
C1 -114.75686 | 31.23448 | 114°45'24.69"W 31°14'04.13"N
Cc2 -114.76535 | 31.21330| 114°45'55.25"W 31°12'47.88"N
C3 -114.77384 31.19212| 114°46'25.82"W 31°11'31.62"N
C4 -114.78233 | 31.17093 | 114°46'56.38"W 31°10'15.36"N
C5 -114.79082 31.14975| 114°47'26.95"W 31°08'59.11"N
C6 -114.79765 31.13270| 114°47'51.54"W | 31°07'57.72"N
C7 -114.80448 31.11565] 114°48'16.12"W | 31°06'56.33"N
D1 -114.77282 | 31.24619 | 114°46'22.17"W | 31°14'46.28"N
D2 -114.78131] 31.22501| 114°46'52.73"'W 31°13'30.02"N
D3 -114.78980 | 31.20382 | 114°47'23.29"W 31°12'13.76"N
D4 -114.79829 | 31.18264 | 114°47'53.85"W 31°10'57.49"N
D5 -114.80678 31.16145| 114°48'24.41"W 31°09'41.23"N
D6 -114.81361] 31.14440 | 114°48'48.99"W 31°08'39.84"N
D7 -114.82044 31.12735| 114°49'13.57"W | 31°07'38.44"N
El -114.78169| 31.12100| 114°46'54.10"W 31°07'15.59"N
E2 -114.76373 | 31.10782 | 114°45'49.43"W 31°06'28.15"N
E3 -114.74577 | 31.09464 | 114°44'44.77"W 31°05'40.71"N
E4 -114.72781| 31.08146 114°43'40.11"W | 31°04'53.27"N
E5 -114.70985 | 31.06828 | 114°42'35.46"W | 31°04'05.82"N
E6 -114.69189| 31.05510 | 114°41'30.81"W | 31°03'18.38"N
E7 -114.67393 | 31.04193 | 114°40'26.15"W | 31°02'30.93"N
E8 -114.65597 | 31.02875 114°39'21.50"W | 31°01'43.49"N
E9 -114.63801 | 31.01557| 114°38'16.85"W | 31°00'56.04"N
E10 -114.62005 | 31.00239 114°37'12.19"W| 31°00'08.60"N
E1l -114.60209 | 30.98921 | 114°36'07.54"W 30°59'21.15"N
E12 -114.58616| 30.97751 114°35'10.19"W | 30°58'39.04"N

25



Site | Longitude Latitude Longitude Latitude

E13 -114.57023 | 30.96581 | 114°34'12.84"W | 30°57'56.92"N
E14 -114.55431| 30.95411 114°33'15.52"W | 30°57'14.80"N
F1 -114.78852 31.10395| 114°47'18.69"W 31°06'14.21"N
F2 -114.77056 | 31.09077 | 114°46'14.02"W | 31°05'26.77"N
F3 -114.75260 | 31.07759 | 114°45'09.35"W | 31°04'39.33"N
F4 -114.73464 | 31.06441 | 114°44'04.70"W 31°03'51.88"N
F5 -114.71668| 31.05123| 114°43'00.04"W | 31°03'04.44"N
F6 -114.69872 | 31.03805 114°41'55.39"W | 31°02'17.00"N
F7 -114.68076 | 31.02488 | 114°40'50.73"W 31°01'29.55"N
F8 -114.66280 31.01170| 114°39'46.08"W 31°00'42.11"N
F9 -114.64484 | 30.99852 114°38'41.43"W | 30°59'54.66"N
F10 -114.62688 | 30.98534 114°37'36.77"W | 30°59'07.22"N
F11 -114.60892 | 30.97216 114°36'32.12"W | 30°58'19.78"N
F12 -114.59299 | 30.96046 114°35'34.77"W | 30°57'37.67"N
F13 -114.57707 | 30.94877 114°34'37.43"W | 30°56'55.55"N
F14 -114.56114| 30.93706 114°33'40.11"W | 30°56'13.43"N
Gl -114.54537 | 31.07927 | 114°32'43.32"W | 31°04'45.37"N
G2 -114.55386 | 31.05809 114°33'13.89"W | 31°03'29.13"N
G3 -114.56235| 31.03691 | 114°33'44.45"W 31°02'12.89"N
G4 -114.57084 31.01574 | 114°34'15.02"W | 31°00'56.65"N
G5 -114.57933 | 30.99456 114°34'45.59"W | 30°59'40.41"N
H1 -114.52943 | 31.06756 | 114°31'45.94"W | 31°04'03.23"N
H2 -114.53792 | 31.04639 114°32'16.52"W | 31°02'46.99"N
H3 -114.54641 | 31.02521| 114°32'47.09"W 31°01'30.76"N
H4 -114.55491| 31.00403 114°33'17.67"W | 31°00'14.52"N
H5 -114.56340 | 30.98286 114°33'48.24"W | 30°58'58.29"N
11 -114.51349| 31.05586 | 114°30'48.58"W 31°03'21.08"N
12 -114.52199| 31.03468 114°31'19.16"W| 31°02'04.85"N
13 -114.53048 31.01351| 114°31'49.74"W | 31°00'48.62"N
14 -114.53898 | 30.99233 114°32'20.33"W | 30°59'32.39"N
15 -114.54747 30.97116 | 114°32'50.91"W | 30°58'16.16"N
Jl -114.76599 | 31.26324 | 114°45'57.56"W 31°15'47.67"N
J2 -114.75002 31.25153| 114°45'00.07"W 31°15'05.52"N
J3 -114.73406 | 31.23982 | 114°44'02.60"W 31°14'23.36"N
J4 -114.71610] 31.22664 | 114°42'57.96"W 31°13'35.91"N
J5 -114.69814 | 31.21346 114°41'53.31"W| 31°12'48.46"N
J6 -114.68018 | 31.20028 | 114°40'48.66"W 31°12'01.01"N
J7 -114.66222 31.18710| 114°39'44.01"W 31°11'13.57"N
J8 -114.64427 31.17392| 114°38'39.36"W 31°10'26.12"N
J9 -114.62631| 31.16074 | 114°37'34.71"W | 31°09'38.67"N
J10 -114.60835 31.14756 | 114°36'30.05"W 31°08'51.22"N
J11 -114.59039 | 31.13438 | 114°3525.40"W | 31°08'03.77"N
J12 -114.57243 31.12120| 114°34'20.75"W 31°07'16.33"N
J13 -114.55447 | 31.10802 114°33'16.10"W | 31°06'28.88"N
J14 -114.53853 | 31.09632 | 114°32'18.70"W | 31°05'46.74"N
J15 -114.52259 | 31.08461 114°31'21.32"W| 31°05'04.59"N
J16 -114.50665 | 31.07290 | 114°30'23.95"W | 31°04'22.44"N
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Appendix 2. Acoustic results.

VAQUITA SURVEY 2024
REPORT OF THE ACOUSTIC COMPONENT
May 3™ to 24™

INTRODUCTION

Because sound isthe most efficient form of energy in the sea, cetaceans (whales,
dolphins and porpoises) use it to carry out most of their biological activities
(Richardson, 1995).These animals produce sound on across many of frequencies,
from low frequency groans by large whales, to human hearing frequency band
whistles by dolphins, to narrow band high frequency clicks (NBHF clicks) by
porpoises (Richardson, 1995).Porpoises, like vaquita, only emit narrow band high
frequency clicks, used for echolocation (Au, 1993)and communication (Sgrensen et
al.,2018).

Electronic recorders have been used to obtain sounds produced by cetaceans
(passive acoustics, means that the acoustic equipment only records and produces
no active sounds). Some devices have been designed to identify and store porpoise
NBHF clicks (Gillespie and Chappell, 2002; Tregenza et al.,2016). This technology
allowed monitoring the distribution and trends in abundance of porpoise
populations (Carstensen et al.,2006) ,and even estimating their abundance
(Amundin et al.,2022).

Vaquitas have been monitored with passive acoustic techniques since 1997.
Between 1997 and 2007 it was estimated that the population decreased 58.1%
(Jaramillo -Legorreta 2008), which translates to an average annual rate of decline of
8.3%.

By 2008 the sampling design used since 1997,where a single vessel sampled at
different points during each survey, resulted in a sample size that was not robust
enough to detect changes in population, given the decrease of population size. Most
of the day-long samples resulted in no vaquita detections.

Therefore, we tested autonomous acoustic detectors that could be deployed in a
sampling grid thus increasing the sampling size (Rojas-Bracho et al.,2010).The
acoustic detector called the C-POD (Tregenza et al.,2016) was selected as the most
reliable instrument to use in a new sampling design.

A 46 -site sampling design inside the Vaquita Refuge was implemented (Rojas-
Bracho et al.,2010;Jaramillo -Legorreta et al.,2016),and formally started in 2011.
Between 201land 2018 sampling occurred annually and result ed in an estimate of an
average annual population decrease of 45% (Jaramillo -Legorreta et al.,2019). Annual
sampling continued through 2022 (CICESE 2019, 2021,2022) within a sampling grid
within the Zero Tolerance Area (ZTA), which is the focus of the 2024 survey (Figure 1,
Table 1.
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In 2017,the Mexican Government decided to try to capture vaquitas and care for
them in local facilities. The project required an efficient way to locate vaquitas with
limited resources, and limited survey time given the limited time with the calm
winds needed to sight vaquitas. We envisioned that acoustic monitoring, as
implemented with C-PODs in previous years, could help locate areas where vaquitas
were present in almost real-time. The acoustic monitoring was based on the
assumption that vaquitas, detected acoustically, spend at least some time in
relatively small areas. Data were gathered, analyzed daily and made available to the
visual team in the hours prior to searching for vaquitas (Rojas-Bracho et al.,2019).
Given the effectiveness of the method, it was used in subsequent surveys where the
goal was to have estimates of the minimum number of calves and individuals in the
survey area (Rojas-Bracho et al.,2022), which is also the aim of the Vaquita Survey
2024.

This report details the acoustic monitoring done to inform the visual team where
vaquitas were located .

METHODS

Sampling design

The study area was the ZTA, where the sampling design was composed of 55 sites
(Figure 1).The original plan was to replace acoustic detectors daily (F-PODSs),
download data, analyze it and create areport for the visual A N A Buge the next day.
Replacement of detectors during the afternoons facilitated this in as close to real
time as possible . Due to weather conditions some days replacement occurred in the
morning.

Some sites were selected for deployment based on recent knowledge of vaquita
acoustic activity in the ZTA (CICESE, 2021, 2022).

For the first deployment 34 sites were selected (see Annex).
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31.2%

31.1°

-114.9°

Figure 1.

San
Felipe

-114.8°
Map showing the Zero Tolerance Area (dashed line) in the Upper Gulf of

-114.7°

California, near the town of San Felipe, Baja California, Mexico. The numbered
circles show the position of the acoustic sampling sites. Sites adjacent to the

ZTA boundary are offset inside to reduce chances of becoming entangled
gilinets placed near the boundary that could drift in the strong currents.

in

Table 1 Geographic coordinates of the acoustic sampling sites shown in Figure 1.

Sites Lon gitude Lat itude
1 -114.74090 | 31.22277
2 -114.74939 | 31.20159
3 -114.75788 | 31.18041
4 -114.76637 | 31.15923
5 -114.77486 | 31.13805
6 -114.72294 | 31.20959
7 -114.73143 | 31.18841
8 -114.73992 | 31.16723
9 -114.74841 | 31.14605
10 -114.75690 | 31.12487
11 -114.70498 | 31.19641
12 -114.71347 | 31.17523
13 -114.72196 | 31.15405
14 -114.73045 | 31.13287
15 -114.73894 | 31.11169
16 -114.68702 | 31.18323
17 -114.69551 | 31.16205
18 -114.70400 | 31.14087
19 -114.71249 | 31.11969
20 -114.72098 | 31.09851
21 -114.66906 | 31.17005
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Sites Lon gitude Lat itude
22 -114.67755 | 31.14887
23 -114.68604 | 31.12769
24 -114.69453 | 31.10651
25 -114.70302 | 31.08533
26 -114.65110 | 31.15687
27 -114.65959 | 31.13569
28 -114.66808 | 31.11451
29 -114.67657 | 31.09333
30 -114.68506 | 31.07215
31 -114.63314 | 31.14369
32 -114.64163 | 31.12251
33 -114.65012 | 31.10133
34 -114.65861 | 31.08015
35 -114.66710 | 31.05898
36 -114.61518 | 31.13051
37 -114.62367 | 31.10933
38 -114.63216 | 31.08815
39 -114.64065 | 31.06697
40 -114.64914 | 31.04580
41 -114.59723 | 31.11733
42 -114.60572 | 31.09615
43 -114.61420 | 31.07497
44 -114.62269 | 31.05380
45 -114.63118 | 31.03262
46 -114.57927 | 31.10415
47 -114.58776 | 31.08297
48 -114.59625 | 31.06180
49 -114.60473 | 31.04062
50 -114.61322 | 31.01944
51 -114.56131 | 31.09097
52 -114.56980 | 31.06979
53 -114.57829 | 31.04862
54 -114.58678 | 31.02744
55 -114.59526 | 31.00626

Acoustic devices deployment and replacement

F-PODs were used to gather vaquita acoustic information

(https:www.chelonia.co.uk/)  and prepared according to the BAA? RAQA ? ENEy r
instructions. We set memory cards, inserted batte ries and started pods afew hours
before deployment or replacement for each sampling period.

Simple moorings, consisting of a main rope connected to an anchor at one end, and

a buoy at the other, were used to deploy detectors at the selected sampling sites. A
loop to attach the detector to the rope islocated 10meters from the buoy. Holes in

the cap of pods were used to attach them to the rope.

Every day windy .com was consulted for the weather forecast to decide on whether
deployment could occur. When conditions looked promising, GPS units were
programed with the sites to deploy, replace or retrieve moorings or detectors. In
addition, logging sheets were prepared to record date, time and serial number of
pods (clearly visible near the cap) for deployment or retrieval at each assigned site.
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The deployment, replacement and retrieval was done by a group of artisanal
fishermen from San Felipe with over eleven years of experience doing this job. Hours
before setting out in boats (called pangas ) fishermen were provided with moorings,
acoustic detectors, GPS units, logging sheets and fuel. During initial deployment and
final retrieval three boats were assigned to complete the task. During the
replacement of detectors in most cases three boats were assigned to complete the
task .

Data management

Every day that acoustic detectors were replaced or retrieved, memory cards were
extracted to download data using the fpod.exe pc programs provided by the
manufacturer. At the time of downloading, times in files were checked against
logging sheets, to assure consisten cy. Sometimes data were corrupted and
unreadable, those data were lost. The KERNO algorithm, available in fpod.exe
program, was used to identify potential clicks emitted by vaquitas. Both devices
produce a primary file containing all the clicks identified during sampling (FP1files).
KERNO produces files (FP3 files) containing only click trains of four types: NBHF,
other cetaceans, sonar and other events. NBHF is the acronym for Narrow Band High
Frequency, the type of clicks produced by porpoises (like vaquita) and some species
of dolphins.

Once type 3files are created by KERNO, these are reviewed for the presence of
vaquita -like click series by analysts. A program named C-POD Analizatron, coded by
the research group at CONANP, is used to review CP1/CP3files. The files produced by
F-PODs are reviewed with the fpod.exe program. Click series identified as NBHF that
do not have parameters that fit vaquita (asjudged by the analysts) are deleted from
the file. Finally, another program named C&F P3 Extractorum, also coded by the
CONANP research group, is used to extract vaquita detections from the FP3 files.
This program can extract information from a set of files stored in a folder. It creates
separate files for several metrics, including click series, detection positive minutes
and acoustic encounters, among others. With this information we created reports
with a map to show the position and number of encounters, and atable with the
site, times and duration of each encounter. A brief narrative was included in each
report to describe the findings and provide guidance to the visual team. The sixteen
acoustic reports provided during the survey can be read in the Annex at the end of
this document.

Summary of issues during the survey

During the Vaquita Survey 2023, most of the moorings with detectors lost occurred
during the neap tide period, which coincided with the clam dive fishery inside the
ZTA. The 2024 survey was different. During the spring tides our team of fishers
commonly reported pangas transiting through the ZTA for fishing sierra outsite the
ZTA. This activity occurred mainly at the northwest portion of the ZTA where we lost
most of the moorings with acoustic detectors. In fact, during the first of week of the
survey we lost the moorings in this area. We replaced moorings at some sampling
sites, but again lost the moorings. Therefore, we decided not to redeploy moorings in
sites where they were lost despite those sites being important for acoustic activity of
vaquita.
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For this reason, in the last deployment of the acoustic effort, which occurred on May
22" we deployed thirteen F-PODs at northwest of ZTA using moorings without a
buoy at the surface to avoid more loss. On May 24™ we retrieved all the acoustic
detectors successfully, and atotal of 17acoustic encounters of vaquita were recorded
in 8 sampling sites out of a total of 13sites.

OVERALL FINDINGS

T

Figures 2 and 3 show a summary of vaquita acoustic monitoring during
the survey.

A total effort of 549.12 days of effort at 34 of the 55 sites of the sampling
grid. The average effort per site was 16.15 days, with a minimum effort of
1.01 days and maximum of 20.07 days.

A total of 70 acoustic encounters of vaquitas were identified in 17 of the
34 sites with sampling effort. Period: May - 03to 27 -2024.

The average encounter rate was 0.127 enc/day, and 0.240 enc/day
accounting only for sites with acoustic encounters.

The northwest region of ZTA, between sites 1 and 18, is where vaquitas
were acoustically more active. Sites located in the middle of the ZTA (23,
24 and 28) were also important for the acoustic activity of vaquita. Only
three acoustic encounters of vaquita were recorded in the south region
of the ZTA (Figure 2). Overall, the distribution of the acoustic encounters
is similar to results of the Vaquita Survey 2023.

For vaquita surveys, with such a reduced population, acoustic

monitoring results applied in near real time was a reliable tool to assist
visual efforts.
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Figure 2.Map showing a summary of acoustic monitoring during Vaquita Survey

2024. The Zero Tolerance Area isthe gray polygon.
lost during part or all of the study period. The numbers

sites with moorings
in the center of circles indicate the number
sampling site from 03 to 24 May 2024.

Red circles show the sampling
in blue

of acoustic encounters of vaquitas per
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Figure 3. This map shows a summary of acoustic monitoring during Vaquita
Survey 2024. The ZTA isthe gray polygon. Colored circles show the results of
acoustic detections of vaquitas during the survey. The size of the circles indicates
the sampling effort and color the acoustic detection rates. Magenta dots show the
position of all 9 sightings. The number at center of the circles is the number of the
sampling site.

OCCURRENCE OF SIMULTANEOUS ACOUSTIC DETECTIONS DURING THE
SURVEY
To analyze if we simultaneously recorded different groups of vaquita at
sampling sites, we first analyzed the periods of the acoustic encounters to
know if there were overlaps in time. The second approach was to calculate
the timing needed for the vaquita to swim from one sampling site to another
sampling site.  Acoustic encounters were sorted by date and time of
detection. Therefore, the calculated timing of swimming and the difference in
timing of the end of an acoustic encounter and the beginning of anoth er
encounter recorded at different sampling site were used to determine if the
groups of vaquitas recorded at the acoustic detectors were of different
groups. Possible simultaneous detections were found using to the data and
criteria below:

- Distances were calculated from the latitude and longitudes of the

sampling sites.

34



- Given the mean swimming of vaquita is unknown, we used the
swimming average of 5.7 km/h from a range of plausible swimming
speeds estimated from harbor porpoise, which was from 4.3 km/h to 7.1

km/h. (Kastelein et al 2018).

- Therefore, the parameters of the timing for vaquita to move from one
sampling site to another located at 2.5km is 26.3 minutes and to move
to a sampling site located at 1.5 km is 15.7 minutes.

Based on the two approaches, we only found two events where we recorded
two groups of vaquita simultaneously, and another two events where we
probably recorded two different groups of vaquita at two different sampling

sites.

Table 2. Results of analysis of probably occurrence of simultaneous acoustic
detections during the survey
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ANNEX
ACOUSTIC REPORTS DELIVERED DURING SURVEY

REPORT 01 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024
Period: May 03 0600 to May 04 0800
!
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We deployed on the ZTA 34 moorings with acoustics detectors (F -POD) on
the morning of May 3 ™. The retrieving effort was done on May 04 ™ during the

morning because the weather conditions were not optimal for safe

navigation during the afternoon.

Two of 34 moorings were not found. The two sampling sites lost were 06 and
08 (see figure). Our team reported it the presence of fishing pangas in the
northwest corner of the ZTA. The lost of the moorings could be attributed to
fishing activities.

Vaquita acoustic activity was detected in 2 out of the 32 sites with data, for a
total of 2 acoustic encounters (numbers in circles in the figure above). One
encounter occurred each at sites 13 and 18.
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REPORT 02 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024

Period: May 04 0800 to May 05 0700
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During the morning of May 05, the three teams of fishers conducted the
replacement of moorings for FPODs. Unfortunately, the assignment of
sampling sites for the teams was wrong, except for sampling sites 1 to 11. This
mistake caused two teams to focus the
moorings deployed before. This occurred in 11 sampling sites (see figure
above). Another 5 moorings were not found and 4 of the totals were lost close
to the west border of the ZTA. Again, it was reported fishing activi

the northwest corner of ZTA. We also had an issue related to a
misunderstanding between the acoustic sampling sites and the visual
Xr ABnAgQAT X rdaNrs Vytdr OQA?2r NDZ At Aa
Noche boat to retrieved two moori
location when the two moorings were in the right sampling site.

Furthermore, it was observed at 3 samplings sites located at the east portion
that buoys on surface of the moorings were hard to find probably because

we re sink due to strong currents. The difficulties in finding the buoys of the
moorings were also noted by another team.

No acoustic activity of vaquita was detected on data collected in 17 samplings
sites (including the two retrieved by Sirena de la Noche).

During the afternoon of May 5, the leader of the acoustic team made the
appropriate corrections on the assignments of the sampling sites for the
fisher teams. Furthermore, the fishers and the acoustic coordinator planned

replacement effort on sites without

ty outside

At N AQe?r A

ngs with FPODs reported to be in wrong
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to replace the small buoys of the moorings for bigger buoys and in the

moorings located at deeper waters it was decided to extend the main rope of

the moorings 20 meters at least. The acoustic leader also planned to install
three news moorings on the sites 3, 4 and 8 because in previous efforts was
documented acoustic activity of vaquita. Therefore, the fishers visited the
storage to build new moorings and to pick up the appropriate material to

modify the moorings at sea the next day.

Finally, we also planned to make retrieve effort during neap tide in case the
buoys of the moorings located at east border were sunk by the currents.

REPORT 03 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024
Period: May 05 0700 to May 06 1600
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During the afternoon of May 06, the three teams of fishers conducted the
replacement of moorings for FPODs. As planned, the moorings retrieved

were modified by changing the buoy of the moorings and in the moorings
located at the east border also were modif ied adding an extension of 20
meter of the main rope of the mooring. However, most of the moorings on

this area were not found probably because the small buoys were sunk
because of strong currents. During neap tides we will continue to try to find
these mo orings. Three new moorings were deployed in west border of ZTA to
replace lost moorings in sampling sites 3, 4, and 8. Unfortunately, three
moorings were lost on this area (west border) and again our fisher team
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reported fishing activity in the northwest border outside the ZTA. Despite the
sampling sites from 1 -11 are very important for the acoustic monitoring if we
continue losing moorings probably, we will not continue monitoring the
northwest corner of the ZTA.

Data of 21 acoustic detectors retrieved were analyzed and four acoustic
encounters of vaquita were detected. One encounter each at sampling sites
12, 13, 18, and 43.

Acoustic encounters of vaquita

fi d A inAcEA MA DZ E? €cAndeA UuB
now nlognsgnNg o ngogns N nsnn
nnfoet nnfoew
nsgnsgNNPNDSs SN s NN N nsnon
nlognsgNg o ngogns N nsnonw
nije nIfNe
0 o nsgns SNl NSNS g nsoN
nest nest

41



REPORT 04 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024
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During the afternoon of May 08, the three teams of fishers conducted the
replacement of moorings for FPODs. One new mooring was deployed to
replace the lost mooring in sampling site 20. The acoustic team tried to find,

as previously, the moorings at sites 01 and 06 but there was not success. In
the northwest corner of the ZTA has been reported fishing activity by the
acoustic team in previous replacements of detectors. Therefore, the

deployment of new moorings on these sites will occur during the neap tide
period when fishing activity decreases. Similarly, sampling site 10 was not
found and it has been reported lost in the two previous replacement efforts.
Furthermore, the moorings at sites 09 and 11 were not found by the first time.
Unfortunately, the acous tic detector of sampling site 33 was retrieved but
without data, because water entered the detector. This replacement effort

was planned to be done close to the peak of highest tide to avoid strong
currents. This approach was successful because the acousti ¢ team found six
moorings reported as lost in previous replacement efforts in the east portion

of ZTA. The fishers extended the rope of these six moorings another 20

meters and changed the small buoy (which was sunk by currents) for a

bigger one. Atotal o f 27 acoustic detectors were retrieved.

We recorded a total of seven acoustic encounters of vaquita distributed at
sampling sites 7, 13, 15, 18, 23, and 39. There were recorded two encounters at
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site 13 and in the another 5 sites only one encounter each (see figure above

and table below).

Acoustic encounters of vaquita
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During the afternoon of May 09, the three teams of fishers conducted the
replacement of moorings for FPODs. One new mooring with a FPOD was

deployed to replace the lost mooring in sampling site 12. The acoustic team
tried to find, as previously, the moorin gs at sites 01, 06, 10 and 11 but there was
not success. Outside an close to the northwest corner of the ZTA has been

reported fishing activity by the acoustic team in previous replacements of
detectors. Therefore, the deployment of new moorings on these s

occur during the neap tide period when fishing activity decreases.
Furthermore, the mooring with the acoustic detector at sites 08 was not
found by the first time. Unfortunately, the acoustic detectors at sampling

ites will

sites 42, 47 and 55 were retriev  ed but without data because issues with the
SD card of the FPODs. The mooring of site 09 was found without the buoy at
surface and without the acoustic detector and therefore we lost the data. A
fisher went to the office of Mexican Navy at San Felipe on Ma y 09" to give a

f eAE XRe? ADANDZ AA r NAs N &ENAcEdNW NDZ At dr

This FPOD was deployed at sampling site 10 on 04 May 2024 and

unfortunately, it recorded less than one day of data because it was extracted

from sea.
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A total of 24 acoustic detectors were retrieved on May 09, and the analysis
also included data from the FPOD of site 10. A total of nine acoustic
encounters of vaquita were recorded and were distributed at sampling sites
4,13, 14, 15, 18 & 28. At sites 4, 15, and 18 only one encounter of vaquita was
detected each and in the other sites (4, 13, and 28) were recorded two
encounters each (see figure above and table below).

Acoustic encounters of vaquita
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REPORT 06 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024
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During the afternoon of May 10, the three teams of fishers conducted the
replacement of moorings for FPODs. One new mooring with a FPOD was
deployed to replace the lost mooring in sampling site 08. The acoustic team
didn’t try again to find the moorings at sites 01, 06, 10 and 11. Close to the
west portion of ZTA and at northwest corner of the ZTA has been reported

high fishing activity. Therefore, the deployment of new moorings on these

sites will occur during the neap tide period when fishing activity dec reases.

However, in the sampling site 08 was deployed a mooring with an acoustic
detector because spatially we need to cover the area where are located
sampling sites from 1 to 11 because vaquita acoustic activity has been
reported previously. On May 09 ™, the mooring of site 09 was found without

the buoy at surface and without the acoustic detector, and on May 10 " the
mooring was not found.
A total of 28 acoustic detectors were retrieved on May 10 " No vaquitas were

detected at data from the 28 FPODs.

REPORT 07 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024
Period: May 10 1530 to May 12 0700

46



S 6
g1.:8° % 11
3 1M 16
Q5,0 =
4" D1 22
9 18
27
L FgeR O
o @2 37
@20 2 O 33 "
O O p 3
3 47
O Retrieved % O 39 6 49
.Lost T O
a &
~ @k
San ;'1 O
Felipe
31° [N
-115° -114.8° -114.6°

During the morning of May 12, the three teams of fishers conducted the

replacement of moorings for FPODs. This activity was planned to occur

during the afternoon of May 11 ', but the weather conditions were not
appropriate for safe navigation for pangas. The acoustic team didn’t try again

to find the moorings at sites 01, 06, 09, 10 and 11, where high fishing activity

has been observed (crossing the ZTA for sierra fishing). W e planned to deploy
new moorings on these sites during the neap tide period when gi [Inetting
fishing activity decreases. However, we delayed this plan because we lost

another mooring with an acoustic detector at Site 16. A total of 28 acoustic
detectors were retrieved on May 12 ™.

A total of nine acoustic encounters of vaquita were recorded and were
distributed at sampling sites 3, 4, 5, 7, 8, 12, and 15 each. Only sampling site 23
had two acoustic encounters of the vaquita.

Acoustic encounters of vaquita
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REPORT 08 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024
Period: May 12 0700 to May 13 0700
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During the morning of May 13, the three teams of fishers conducted the
replacement of moorings for FPODs. The acoustic team didn’t try again to

find the moorings at sites 01, 06, 09, 10, 11, and 16. On May 14 ', we will deploy
new moorings with FPODs on Site 16 (because low chance of losing again)

and Sites C3, C4, and C5 because on May 12 " and May 13th sightings of
vaquita occurred. We hope to don’t lose the moorings because at neap tide

period when gillnetting fishing activity decreases. A total of 28 acoustic

detectors were retrieved on May 13 ™,

A total of three acoustic encounters of vaquita were recorded and were
distributed at sampling sites 3, 7, and 12 each.

Acoustic encounters of vaquita
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REPORT 09 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024
Period: May 13 0700 to May 14 0700
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During the morning of May 14, the three teams of fishers

-114.6°
conducted the

replacement of moorings for FPODs. Because of weather we did the
replacement again in the morning instead of the afternoon. The acoustic

team didn’t try again to find the moorings at si

cancelled the plan to deploy moorings in Sites C3, C4, and C5 because the
acoustic filed team found presence of fishing activity. We only replaced the
moorings with detectors at Site 09 and 16. We didn’t replaced the detector at
Site 55 because a misunderstanding with sites during field work. A total of 27

acoustic detectors were retrieved on May 14

tes 01, 06, 10, and 11. We

th A total of three acoustic

encounters of vaquita were recorded and were distributed at sampling sites 7

and 12 (two encounters).
Acoustic encounters of vaquita
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During the morning of May 15, the three teams of fishers conducted the
replacement of moorings for FPODs. Because of rough weather the
replacement again occurred in the morning instead of the afternoon. The
acoustic team didn’t try again to find the moorings at sites 01, 06, 10, and 11.
Unfortunately, we lost the mooring with the FPOD at sampling site 15. On
May 15", we recovered a FPOD from the Mexican Navy because a local of San
Felipe found it at a beach north of El Machorro. A total of 29 acoustic
detectors were retrieved on May 15 . In the data analysis we also included the
data of the FPOD found it at beach. This FPOD was deployed on May 3 4, 2024.
A total of five acoustic encounters of vaquita were recorded and were
distributed at sampling sites at 3, 8, 9, 12 and 39 each.

Acoustic encounters of vaquita
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During the morning of May 16, only one team of fishers conducted the
replacement of moorings for FPODs. The replacement again occurred in the
morning instead of the afternoon because rough weather, and we decided to

only replace the moorings at site 1 to 1

good weather to replace the 7 acoustic detectors in that area and because
are important for the vaquita acoustic activity. The acoustic team didn’t try

again to find the moorings at sites 01, 06, 10, 11 and 15. A total of

detectors were retrieved on May 16

Acoustic encounters of vaquita

1 because there was enough time of

7 acoustic

th A total of four acoustic encounters of
vaquita were recorded and were distributed at sampling sites at 5 and 7 each,
and in sampling site 9 were detected two encounters.
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During noon of May 17, the three teams of fishers conducted the replacement
of moorings for FPODs. The acoustic team focused in retrieving all the
acoustic detectors including the FPODs deployed the 15
didn’t try again to find the moorings at sites 01, 06, 10, 11 and 15.
Unfortunately, we lost the moorings at sampling sites 08 and 13. We will not
replace moorings because the high loss of acoustic detectors.

A total of 27 acoustic detectors were retrieved on May 17

hand 16" of May. We

th A total of four

acoustic encounters of vaquita were recorded and were distributed at
sampling sites at 12 and 23 each, and in sampling site 28 were detected two

encounters.

Acoustic encounters of vaquita
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REPORT 13 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024

Period: May 17 1200 to May 18 1100
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During noon of May 18, the three teams of fishers conducted the replacement

of moorings for FPODs. No effort occurred to find the moorings at sites 01, 06,

08, 10, 11, 13, and 15. Unfortunately, we lost the moorings at sampling sites 03
and 04. We will not  replace moorings because the high loss of acoustic
detectors. All moorings lost are in the northwest of the ZTA, which is the area

of highest acoustic activity of vaquita, and therefore because the absence of

effort we expect fewer acoustic encounters of vaquita.

A total of 25 acoustic detectors were retrieved on May 18 thand two acoustic
encounters of vaquita were recorded at sampling site 24.

Acoustic encounters of vaquita

fidnl AAAcEa MA DZ E? cArndeA uB
N O negnsgn| negns gy

nefnNs nefnNs DSIS
N ¢ nesns N

noefpns negnsgnNnn NS NN

REPORT 14 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024
Period: May 18 1100 to May 20 0700

54



1
;o
31.2° — | Qg i1
| 5 10 16
| -ﬂ O
4 13
5. M 1 (22) »
[ u 23 .
D 0s
2 %8 0n B,
38 47
(O Retrieved ; 5 39 = O
B Lost i O 6
- 49
55
San O
Felipe
310 e N
-115° -114.8° -114.6°

On May 19" no replacement of acoustic detectors occurred because of rough
sea conditions. The replacement of the FPODs occurred on the morning of
May 20. No effort was focused to find the moorings lost at multiples sites and
we are not replacing moorings because the high risk to continue losing it
with detectors. Unfortunately, during May 20 we lost the moorings at

sampling site 27. We will not replace moorings because the high loss of
acoustic detectors. All moorings lost are mainly in the northwest of the ZTA,
whic h is the area of highest acoustic activity of vaquita, and therefore
because the absence of effort we expect fewer acoustic encounters of
vaquita.

A total of 24 acoustic detectors were retrieved on May 20 thand only one
acoustic encounters of vaquita were recorded at sampling site 23.

Acoustic encounters of vaquita
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REPORT 15 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024
Period: May 20 0700 to May 21 0730
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On May 21 ™ no replacement of acoustic detectors occurred because we

retrieved all the moorings with the acoustic detectors. All moorings retrieved

were used by fishers to build 13 moorings with two anchors attached to a

rope of 100 meters, and in one of anchor was a ttached a 10 -meter length rope
to attach the acoustic detector. In this way we will deploy the moorings on

May 22 " and because the mooring doesn’t a buoy on the surface we hope to

avoid losing more moorings with FPODs. We will deploy the moorin gs at
north of ZTA.
A total of 24 acoustic detectors were retrieved on May 21 th "and no acoustic

encounters of vaquita were recorded. All moorings lost are mainly in the
northwest of the ZTA, which is the area of highest acoustic activity of vaquita,
and therefore because the absence of effort we expect fewer acoustic
encounters of v aquita.
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REPORT 16 OF ACOUSTIC MONITORING OF VAQUITAS FOR SURVEY 2024
Period: May 22 0730 to May 24 0730
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Early morning on May 22 "™ as planned, we deployed in the north of ZTA a total
of 13 acoustic detectors using moorings without buoy at the sea surface to

avoid more loss. Morning on May 24th, the acoustic team retrieved

successfully all the moorings deployed. No replacement of aco ustic detectors
occurred and therefore the moorings were also retrieved to be cleaned and

stored on May 25 ™.

A total of 13 acoustic detectors were retrieved on May 24 . During the visual
effort, on May 21 the observers of Sirena de la Noche found and recovered an
acoustic detector floating with the rope, which is used to attach to the

mooring, cut by a knife or similar. Another acoustic detector was also

recovered becau se personnel of Acuario Oceanico found it at the beach close

to its location. Data collected from the FPODs recovered were also included

in the analysis of this report.

A total of 17 acoustic encounters of vaquita were recorded in 8 sampling sites

of a total of 13 sites. The encounters were recorded in 1, 4, 7, 9, 13, 18, and 23.
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Acoustic encounters of vaquita
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Appendix 3 _Evidence Dossier Vaquita 2024

Date: 5/ 5/24

Sighting 1: (Sirena only)

Photos: No

Videos: No

First time seen: 1524
Last time seen: 1524
Sighting length: 1 min
Beaufort: 3
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Sighting summary and map:

yt N dAQAdAK rdftadAf SAr dA =NA?ReaEan © odnat
improving as the wind was dropping, but marginal for vaquita. Anna was in

the central position in the observer rotation. She was scanning to the port

side and called out for  help when she detected an animal, reticle 1 and

behind us. She had seen a smaller  -sized animal, and it had surfaced three
times. We slowed to minimum speed and began searching. The Sirena

cannot come to steerage in the swell, so we soon initiated a circula r search
pattern. We called the potential sighting over to the Sea Horse, who also

began searching in our direction. Anna did not see the animal again, nor did
anyone else on the Sirena. We returned to the trackline at 1555 and resumed

the effort. Annare ported that the animal was moving away from us, was the

size of a juvenile, and is about 75% sure it was a vaquita.

While we were searching, we discovered a C -pod in a non -designated
location and the mate recovered it while we were searching. In the evening
there were no vaquita detected on the C -pod (but the animal was moving
away from us at the time).
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Observer Narratives:

Anna Hall, Sirena (Handheld 7x50)

| was looking aft of the Sirena de la Noche through hand held binoculars
(7X50). The sea conditions were Beaufort 3 and it was sunny. At 1524 h, in the
waves | saw a small dark animal surface. The animal surfaced again seconds
later. I saw itathirdti me - seconds after the second surfacing. At that time, |
asked the other observers to help.

The sighting was at 1 reticle and 40 degrees, and the animal was moving

away from our location in the opposite direction to us on an approximate 45
degree angle, aft and port. The captain turned the vessel in the direction of

the sighting and we all conti nued to look with the assistance of the Seahorse
team. The animal was not relocated.

The initial sighting was of a small, dark, cylindrical -shaped animal. It did not
move like a sea lion, and there were no hind flippers visible. The animal was
moving away from our direction of travel on an approximate 35 -45 degree
angle. The behaviour, surfacing pattern, and colouration was consistent with
Vaquita, however with the angle of the sighting, the opposite directions of

travel of the animal and the Sirena de la Noche, and the sea conditions | was

not able to confirm a dorsal fin.

At the time of sighting, | was not able to confirm a vaquita sighting, but | was
also not able to say that it was not a vaquita. | have 75% confidence in the
sighting that it may have been a vaquita based on the surfacing pattern,

motion at the surface an  d colouration. If it was a Vaquita, it would have been
a juvenile based on the very small size. It did not look robust enough to be an
adult. 1 could not determine if it were with another animal.



Date: 5/7 /124

Sighting 2: (seen from Seahorse and Sirena)

Photos: Y

Videos: Y

Firsttime seen: 0725 -n ¢ ns [ NAteer Nyr AKAr A Wdr?AK
Last time seen: 0836

Sighting length: 71 min

Beaufort: 3 going to 4

Ao NAKT ny fedAf ©A Ny

Sighting summary and map:

Sighting 2 was made by Felipe Triana in Beaufort 3 and all other observers

were able to see the animals quickly and repeatedly. The Sirena was
immediately called over and a bit later Pepe Campoy panga was launched to
take eDNA samples. As detailed below, individual sightings consisted of
either a pair or a single vaquita with 3 porpoises never being seen
simultaneously. Vaquita positions (latitude and longitude as calculated in
Wincruz) were given to both the Sirena and Pepe, but the positions seemed

to differ from where observers were describing the location of the vaquitas.

The vaquitas appeared to be adults with normal slow to medium rolling

behavior except for two times, once at 0738 after a six minute gap in

sightings when two were seen moving fast, before the Pepe was near them
and again when a single animal surfaced rapidly at 0807 with body nearly out

of the water and visible blows, that was also the first time they were heading
right. This was attributed by several observers to be the approach of the Pepe
(which was about %2 mile away). The Pepe was asked to slow down and the
vaquita behavior went back to normal. According to the WinCruz map, the
vaquitas remained in roughly the same area near CPOD 13 for the entire

rdft AQAFT S At NP DENDZAx A A &f tNN XIRGJeENAA t ADZ A Qe
single individual. The first resight occurred 3 minutes after they shut off their
engine. The second resight was the last time a vaquita was seen. The closest
distance to the Seahorse was at 0731 at 9.0 re ticles (0.3 nautical miles).

Photos and videos were taken from the Seahorse at some distance. Two
drones were in the air for most of the sighting but neither obtained any

footage. The rough sea conditions and lack of markers like current lines or

birds made describing where the vaqu itas were difficult. Sighting sticks put
along the bigeyes proved unhelpful.

A polebuoy was launched from the Pepe that contained a satellite tracker

(used to track dogs) and had a weighted bottom and drogue so that the unit
would drift with the current (which was quite strong). The idea of the
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polebuoy was to put it near where vaquitas surfaced and then to sample the
water at different times to assess the degradation of the vaquita DNA.
According to the WinCruz map, the vaquitas remained in roughly the same
area near CPOD 13 for the entire sigh  ting while the polebuoy moved
northwards at roughly 2 knots on the flood tide. The eDNA team (lead by
Tania Valdivia) elected to stay near the vaquitas and sample the water in their
vicinity and did not sample near the polebuoy after deployment. However,

we did finish the day by taking bigeye angle and reticle measurements at
different distances and the resulting estimates of position to compare with

the actual distances from the tracker in the polebuoy.

L UI!IIIIUHHIMWWWWIIIWII- Srtzomms | Pommgrede | Jurten

LR 3T VO T
Course 154 I Hold

Screenshot at end of sighting 2. Filled red square is the last vaquita resight
with open squares for earlier resights. B1 and B2 are buoy positions. S circles
are Sirena positions. Each circle is a nautical mile, so the vaquitas moved
roughly over aon e mile area.

Observer Narratives:

Seahorse:

Felipe Triana, Seahorse (Center Big Eyes)
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At 07:24 1 was cued by a dorsal fin at 30 degrees R and about 3 reticles. It was

at least 2 vaquita porpoises slowly moving from right to left, and slightly away

from us. They were less than a body length from each other, but both looked

the same size. Tod d, the observer on the right, quickly got on to them and
confirmed the species identification. | saw 4 sequential surfacings here with

less than a minute long surface intervals. The animals were then re -sighted
by Chris the observer on the left, again at a slow pace and still moving

towards the left. | picked them back up after Chris had seen a couple

surfacings, here some observers believed it could possibly be 3 animals (2

together and 1 further away). The single animal later seen on its own would

mean t hat the animals could have split up. We were able to re -sight the
animal(s) multiple times. At one of the re -sights, the vaquitas were as close as
9 reticles and almost directly ahead of us. | was still on the big eyes, but did

not notice any distinguishin g features to identify the individual. The Pepe
Campoy panga was soon launched to attempt eDNA retrieval, as they

approached the animals, the animals seemed to have reacted and picked up

their pace to avoid the panga. At this time, | noticed at least one 0 f them
move fast enough that most of its body came out of the water as it porpoised,

the other vaquita was close behind. This re -sight was at a distance of about 2
reticles on the big eyes and again, | noticed no distinguishing features. The

weather starte d to quickly pick up and the sea state became choppy, we

started to miss multiple surfacings. The computer tracked them traveling in a

figure 8 pattern. The Sirena de la Noche did eventually see at least one animal
towards the end of our search effort for this sighting off their port beam and

at 300 meters distance, unfortunately none of the big eyes on the seahorse

were able to see that surfacing. We were able to stay with the animals for

over an hour until the water became too choppy. Summary: ( at least two
AD2 An WAe?dAAr R naeek Ak Ar A At dqeED® ! nnNAENDZ t N
distinguishing features on them).

Ricardo Ponce, Seahorse (Starboard Aft Big Eyes)

The first surfacing consisted of 2 individuals swimming close to each other, at
2.5 reticles, swimming to the left, both individuals seem to have very similar
size, they seemed to be adult size, | saw two dorsal fins coming to the surface
almost at the sam e time, | saw them surface twice, one dorsal looked more
falcate than the other which in my opinion had that very classic triangular
shape.

On the second surface sequence | observed 1 individual, | could see the left
side of the body and the dorsal with a very classic triangular shaped fin. The
individual seemed to be adult size and was swimming to the left. | just saw
that animal once.
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Todd Pusser, Seahorse (Starboard Big Eyes)

Initial sighting was reported at 30 degrees right and 3 reticles. | turned to this
angle and found a pair of a vaquita surfacing directly away from my field of

view. The animals were within one body length of one another. Initial

impression was that the  animal on the left was smaller. | saw three
surfacings and then the vaquita dove. Approximately four minutes later, |
resighted a single animal rolling to the left at 21 right and 7 reticles. As |
watched, a second animal was seen. Both were swimming p arallel to my
field of view enabling me to see that both animals were approximately the

same size. This was the pair seen earlier and | was incorrect with my initial
impression of one animal being smaller than the other. Throughout the
observation which  consisted of over 8 surfacings, | only saw two animals, both
adult size. | observed no obvious large nicks in either dorsal fin. At 7 reticles,
both animals appeared to have smooth trailing edges to their fins and no

obvious scars were observed on body o r tail stock. | handed the sighting over
to another observer and prepared to join the Pepe Campoy panga in an effort

to take photos. However, panga left without me and | returned to the bridge

to assist with handheld 10x binoculars. At 0812, | observed the presumed
same pair surfacing twice out ahead of the ship well over a mile away.

Increasing Beaufort and glare prevented me from making a follow up

sighting. Throughout the entirety of the sighting | saw no more than two

animals at one time.

R. Pitman, Seahorse (through camera lens only)

| observed the vaquitas on only one surfacing series and only through my

camera lens (500 mm). They were directly ahead and near a C -pod buoy
when | saw them. They rolled over at the surface maybe 4 -5 times - the
distance was about 6 reticles and was the c losest we got to them during the

sighting (Breese note - the closest was 9 reticles.) | took several photos, but

they were distant. Sometimes when they surfaced they were right next to

each other, at other times they were separated by maybe as much as 10 m

Some observers commented that there might be as many as 3 present, but it

looked like there were 2 individuals that were coming together and splitting

NS u D2AyA At dgAs AA" AN aENneaca NDZ r NNgAT
surfacing series the pairwasr  esighted (either as a single or a pair) several

more times but were too distant for me to see.

C. Hoefer, Seahorse (Port Big Eyes)

After Felipe called out the first recorded surfacing (0724), | picked them up
half way through their (most likely) second or third roll. | was able to follow
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them well as they traveled consistently to the left very nearly perpendicular

(i.e. almost no obliqueness) to our view/course. This contrasts sharply with
yeDDaAar Ni nAKAAAAdeA eR At N Zna&eNr?BNDZ dAdAdAA
sighting as he stated it was two animals traveling sharply away from the

vessel, and | recall he got onto some Vaquita a few seconds prior to me

locatingt hem. Also, checking the video (VIDEO -2024 -05-07-1319-12), it shows
the Vaquita behaving precisely how | saw them on the port big eyes
(beginning at second 13). The animals exposed the beaks clearly then as well

(see notes above and below this italicized section). | had three excellent looks
at the initial animals that were traveling fairly tightly together often (but

sometimes one was variably ~3 -6 meters forward of the other and slightly

offset) even at about 7 reticles for me. These two animals both seemed to be

adult -sized with rather tall, and slightly narrower, dorsal fins with sharper tips

(than the next animal in this narrativ e), and one animal had a very subtly bent
eWNE aAdn DIHrAdAOA REeB At N eat Ne JADZWJD2 AAyY -
reminiscent of a dorsal fin | saw last year. The bent portion was only on the

last ~10% of the forward edge, but could be seen well d uring several high ,
steep rolls. During at least two rolls for each of these initial animals, they were

both surfacing at such a steep angle that they were briefly exposing their

beaks. | could see both the indentation around the blow hole and dark lips

really well at the 6 -7 reticles as well as their dorsal fins which both appeared

to be clean of any larger, noticeable nicks/scars. They were rolling moderately

quickly in a medium Beaufort 3 (some chop), so any nicks/scars could have

easily been missed int he action. They were filmed during this initial period as

well.

During this initial portion of the sighting when the animals were still

somewhat predictable in their path (was it roughly SW) and swim speed, J.
Barlow mentioned that he saw a single animal at a, likely, different angle
from our big -eye angles that were nearly simultaneously called -out. I, too, saw

a single animal at this time as the other bigeye observers were just calling out

X?nrRx AADZu AB RAJEA™ ONa&aAdA At An-2Br AANQBAK
animals that were being followed by them (i.e. | was see aAF da X?nx Aan A
different time, and | was fairly sure | was further to the left significantly on my

port bigeyes). | saw it poorly twice, and this animal was at an oblique angle to

BN keat AdBNrs u Qe?ADAyaA Ot dBN dA Aanomt An Ag
(resights for Dawn, comments and petitions from others as well), and | cannot

recall the angle | had at the time. | only recall that | was probably further to

the left.

lke?an I BdA?ANr nArrNDZ ARANE At An Xna&END# On Ak A
at 0738 | picked them up off our port bow traveling extremely quickly (even

pushing up a noticeable wake and much faster than all the initial surfacings |

saw). They were moving i n a very different direction than before as well
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(greater than a 90 degree turn to their left, was it roughly to the SE, and now
ennerdgAN Ae ©?2& Qe?a&r NUs 9§t Nr keat r NNBNDZ ae
adult animals, and they both rolled twice within about 2 -3 meters of each

other. But the rolls were so fast that | could not get a good focus on the dorsal

fin characters. This was the firstre -r ,f t AQAF ©R At N Yr ABNy nAdc
presumed reaction to the vessels. | forgot to mention (like Todd) that, at this

nedAAR r BAAAR RAr A Yk Ketlighigh e@egy guBacekk N r NNA D2 &
interval.

l ke?A ARNAWN BJgA?2ANr ARANG At dr Yaebidhhg de ARy e
the animals (at least twice) before | picked up a single animal at 0757

UAQOQe eDHY AT Ae EARAYyr AeaANrUs ytdr AAGBAA S Ar
shallow rolls), and it was als 0 at an essentially perpendicular angle to me. The

dorsal fin was distinct from the other two (fresh in my memory). It was

broader -k Ar NDZ AADZt ADZ A Be&eN Y&e? ADNDX aAdns u r AR
(all to the left) and in very nice light. | could part ially follow the animal

subsurface between the rolls.

Jay Barlow, Seahorse (Handheld 8x)

At about 7:28, when observers on the big eyes were seeing vaquita at about
reticle 5 -6, | saw several surfacings of one vaquita with my 8X handheld binos,
heading right to left. Several seconds later, | saw two surface together several
times, again heading  to the left. The two were far farther to the left than | was
expecting them to be. Because of this, | commented that three animals

might be present.

Juan Carlos Salinas, Sea Horse ((Starboard Big Eyes)

At the beginning of the sighting | was not searching, | joined the search by
replacing Todd a few minutes after the sighting had begun. Moments later,
two animals were re  -sighted by Chris, mentioning two adult animals
swimming to the left of the boat and h eading towards the coast (moving
away from our position). Two resightings were made before | could locate
them. When | was finally able to locate them | saw a pair of Vaquitas breaking
the surface for three breaths and swimming relatively slowly, one of th e
individuals swimming approximately one body length ahead of the other,

from a distance | did not distinguish a considerable difference on size
between the two to determine that one of these organisms was a calf. In
another resighting | did, | saw only on e individual with the size of an adult
swimming very fast away from the Pepe Campoy panga that was going to
take eDNA samples, minutes later a pair. A few minutes later | again saw a
pair of vaquitas in the same field of vision of my binoculars, this time
separated about 10 meters between the two, swimming calmly and

breathing a couple of times before diving. After several minutes, they were
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not re -sighted until Sirena de la Noche spotted an individual, after that they
were not relocated again. In conclusion, | consider the presence of three
individuals in this sighting, none of the size of a calf.

Sirena:
Anna Hall, Sirena (Handheld 7x50)

| had moved to the mid  -deck on the Sirena de la Noche to be able to search
the waters to our port using hand held binoculars (7X50). At 0835 h, | saw one
dark grey fin at 2 reticles and angle 125° off our port side. | only had one
sighting of this animal . However, it was a good look through the binoculars
as the animal was relatively close to us. It was moving away from our position
and | only saw one animal. Sea conditions were poor for tracking porpoise
(Beaufort 3).
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Pamela Martinez, Sirena (Handheld 7x50)

We were tracking a sighting spotted from the Seahorse. They were indicating

the direction of the vaquitas' trajectory to us. However, the glare of the sun on

the water, where they were pointing, made it difficult for us to locate them. The

crew on the Seah orse noted that vaquitas appeared to be very elusive. The
captain of the Sirena turned off the boat's engine to see if they would adopt a
calmer demeanor. It was during this moment that | spotted an individual
vaquita -head -shaped on the left side of the bo at towards us, it was very fast,
and | can't say | saw a dorsal fin. | observed it at 8:34 am, positioned at 3R and

115 degrees. It surfaced again briefly at 125 degrees before disappearing. We
didn't see it again thereatfter.

Sarah Mesnick, Sirena de la Noche

We were tracking a sighting from the Seahorse in B3 conditions, with the

winds increasing to B4. We joined the Seahorse sighting at 0725 but with

little luck in sighting the animals, despite multiple resights from the Seahorse

of 2-3 animals. The Seahorse sights the animals again near the eDNA panga
and also reports that the animals seem to be responding to the movement of
the panga. At 0831 we turned off our engines. At 0834, Pamela has a sighting,
90 degrees and 200 m (g115 degrees and 3 reticles) off our portside from
handhelds. | turn that way and see one large, triangular shaped dorsal fin roll
once. Ernesto and Sergio take photos at the same time (only Ernesto has a
vaquita in his photos). At 0836 Anna, from the deck below, also has a sighting
of a sin gle animal in the same location. My impression is of a single adult -
sized vaquita. | do not see the animal again.

Sergio Martinez, Sirena (Naked eye)

| was on the left position when Barbara called from Seahorse to say that they

t AWN A rdftaAdAfTR AN AN&EN ReAAeidAf t N& JdArAcE?
vaquitas, until someone from the panga (Pepe Campoy) said that they saw

the vaquitas very close to them , after that, we turned off the engine and wait,

and then Pamela (at 08:32) said that she saw something at bearing 115 (port

side from Sirena) and at the same time | saw (naked eye) one animal moving

fast around 200 meter away from the Sirena de la noche. What | saw was one

vaquita going away from us, so | think | saw it almost from behind rolling and

rn&Art dAfs ! RANE At Aan o N rA2 AAeat Ne Xr?&RAOQ(q
below to the surface.

Sighting 2 images:
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From Chris Hoeffer: Below is an attempt to illustrate the noticeable difference

ReeB At N RdEraA Yaney AANBAAr AcEAWNAJQAPF R Na
NAen eR At N rdftadAPs =2A At N YAatdeDx AAQB
tip which gave the overall fin a broad er, bulkier appearance. | sketched this

about an hour after the sighting.

Two photographers, Bob,  and Barb, participated in this sighting. Bob captured

1 surfacing, resulting in a total of 9 photographs, of which 2 were deemed
usable. Barb managed to capture the same surfacing, resulting in a total of 9
photographs, of which 2 were selected for use. T hese photographs led to the
identification of two individuals (figures 1 and 2).
T e .

Figure 1. ADULT 1 07052024_Seahorse_RP_S2 4720 073042
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Figure 2. ADULT 2

07052024_Seahorse_RP_S2_4729 073049
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Date: 5/12 /24

Sighting : #3, Seahorse, Sirena and Pepe Campoy
Photos: Y

Videos: Y

First time seen: 08:56

Last time seen: 10:45

Sighting length: 109 min

Beaufort: started in Beaufort 0 and ended in Beaufort 3
Swell: 0 -1 foot

Sighting summary and map:

The sighting was agreed to be two individuals from the beginning, though

several surfacings involving apparently only a single individual were seen and
sometimes two were seen some distance apart. The Seahorse stayed about 1
mile away from the vaquitas th roughout. Both the Sirena and the Pepe were
given coordinates and information on nearby objects like sea lions and birds.
Both were able to get in the vicinity and then pick up the sightings.

The issues guiding the Sirena on sighting 2 were patrtially solved by correcting
the WinCruz sighting input field from the ship input for course over ground

to the gyro compass input. This changed the heading by about 10 degrees.
The location of the anima  Is is now sufficient to get the other vessels in the
right vicinity and we try to guide them from available cues.
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Course 021 i ngi
Speed [01.0 |

00:0

ThHRER i fil

0:00 |

Screenshot at end of sighting 3. Filled red square is the last vaquita resight
with open squares for earlier resights. S circles are Sirena positions. Each
circle is a nautical mile, so the vaquitas moved roughly over a one mile area
circling back towar ds their original position.

Observer Narratives:

Seahorse:

R. Pitman, Seahorse

On the bigeyes from the Seahorse: | saw two backs within a couple feet of
NAQOt eant NER ace AAJAFf ARAr RaeeB At N keAas uAdnaq
vaquitas, but after a minute or two, | saw a single fin rolling away from us on a

couple of occasions, and we turned on them. We stayed with these two

individuals for about 2 hrs; during that time, they spent most of the time

apart (> 30 m at times; perhaps much further) and then they would come

back together for a short while. Appeared to do some travelin g but mostly

t AeDZ cde KAQAFT Ar dR ReacAf gAfs ytNr DIDAYyA
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sighting, seeming to prefer to stay in the same general area. Two animals

were seen simultaneously on several occasions, or some distance apart

almost simultaneously: almost certainly 2 animals, but some very small

chance of 3. Appeared to be two adults, b ut I cannot rule out a mother with a
near -adult -sized calf. Also, not sure if they could have been the same two
individuals from sighting #2 Vmaybe photos will help. The wind picked up
and we lost sight of them.

Felipe Triana, Seahorse

| was placed on the big eyes late into the sighting as relief, it must have been
over an hour after the original detection. The animal(s) had been tracked
almost circling back to an area that they were observed in earlier in the
sighting. Bob was onthe s  tarboard big eyes and picked up an animal
swimming left directly in front of us and close to 3 reticles. A few minutes

later, | re -sighted that animal slowly traveling to the left. The only part of the
body | was able to see was the dorsal fin. Considering the size of the fin, |
would assume that the vaquita was an adult. At 3 reticles, | was not able to
distinguish any unique features. It was a broad triangular shaped dorsal
vaquita fin. | witnessed 2 surfacings before the animal was lost again. | never
saw more than one animal, but heard that the initial detection was definitely

of two animals, and possibly the same individuals that we saw a few days ago.

C. Hoefer, Seahorse -
| was not on the bigeyes at the time of the initial sighting and only observed
the animals as very small objects through my camera viewfinder throughout
the entire observation period. | managed to get several frames during two
different surfacings of what | believe to be two animals traveling closely
together. These sequences were obtained about half way through the
sighting period. They were surfacing sequentially (i.e. not simultaneously)
within a fraction of a second and about 3 -4 body lengths of each ot  her during
each distinct depression of my shutter release at 09:47:10 and 09:57:21 while
the camera was not panning. Commentary from the bigeye observers much
earlier during this sighting suggested that they were occasionally surfacing
simultaneously together.
My frames show only partially pixelated fins, but the animals are
juxtaposed nicely together within a fraction of a second during each of the
two sequences. For example, frame 1120 occurred at 09:57:21 (my camera is
calibrated within about4  -5secondsofm * ONAA nt e ANyr OQAeOQt U dAW
animal arching high clearly exposing its peduncle just beyond a few basking
Zalophus. A split second later, frame 1121, shows a second fin slightly behind
but then just half way through its roll (and rolling lower than th N YANADZ
animal).
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images, at least one fin seemed unique (broader on the top half and
rounded tipped) from the sighting #2 animals which | saw well, even

including the third animal | saw closely through the bigeyes later in that
sighting (#2) which had an even more blunted tip (no images of that
animal).

Jay Barlow, Seahorse

| saw one animal on the left bigeyes shortly after Bob sighted two. We had
repeated re -sightings over about two hours. At one point, we lost them for

about half an hour, but later found what we assume were the same two

animals. Several times, both before a nd after that time gap, | saw two animals

surface nearly synchronously, but separated by 20 -50 m. I never saw them
close together. Because all observers were calling out the surfacings, | could
tell that sometimes the other animal was not even in the same binocular

field -of-view as the animal | was following. Both animals appeared to be
adults. | suppose there is some slight chance that the pair we saw after the
gap time was not the same as the pair we saw before the gap, and that there
might have been 4 an  imals present. However, the animals were behaving
similarly (separated, but surfacing synchronously), so | think that is unlikely.

Juan Carlos Salinas, Seahorse

Animals initially sighted by Bob at the distance (approximately half of a

reticle). After two breaths | was able to locate a Vaquita swimming low and

slow. | was able to track the Vaquita for several surfacings before the Sirena

de la Noche and the eDNA te  am approached the zone of the initial sighting,

at this point the animal was sighted in different locations, sometimes closer

and sometimes farther from what | would expect to be if it was only one

animal, so | got the feeling they were two animals in the area. The animals
were not seen until several minutes later and about % of a mile distance from

the last position sighted and only a single animal, we lost the animals for

reBN AdBNs ! RAN& AtN Ace WNrrNAr rAAcaNDZ ae D:
we ma de a few sightings and only one time | saw two individuals in my same
field of view, not too close to each other and also swimming in different

directions. The eDNA team and the Sirena de la Noche were working closer to
the animals and not too long after t he sighting was finished.

Todd Pusser, Pepe Campoy panga
| joined the panga team soon after Pitman made the initial sighting out

ahead of the ship. Early in the focal foIIow,J observed a single vaquita with ) i
t AADZ NADZ nni kdgAer RAac ARAr uAdt NAr O eR BdAN
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single animal roll one time from left to right at the very edge of my viewing

range. We continued to position the panga in that direction. Over an hour

later, with direction from the Sirena and the Seahorse, | relocated a single

animal just over 500 mete  rs from the Pepe panga, again with handheld 10x
binos. We approached within 300 meters of the vaquita, which | could clearly

r NN "Ar A rdgAf AN AANJgBAA AADZ 3 Ar Aean &NrneADZA
observed 4 surfacings, with the animal moving left to r ight from my field of
view. Others in the panga saw the vaquita as well and a few still images were
taken. At this point, an attempt was made to collect an eDNA sample. Using

the mechanical pump produced a bit of noise and the vaquita immediately

disapp eared from view. It was eventually relocated by the observers of the
Seahorse, well over a mile from our position. The vaquita appeared to have
reacted to the noise made by the pump to collect the eDNA samples. We

again positioned the panga in the area that the team from the Seahorse
recommended but we were unable to relocate the animal and returned back

to the Seahorse.

Sirena:

Sarah Mesnick - Sirena de la Noche

We were surveyinginBO -1 AADZ ANrr At AA ny R raNAA Sdnat
conditions. Surveying along the line from 1 to 5 we received a radio call from

the Seahorse at 0857 that they were on a sighting. We proceed full steam

ahead to their location. They have multiple resights and relay multiple

positions to us. At 1000 we are on top of the last Seahorse location, searching

all around us. At 1003, Ernesto calls out a sighting. He is looking straight

ahead with naked eye. | hear him say that the animals ar e directly in front of
us, estimated at 250m, moving along a slick and to the right. And that he sees

two animals. | cannot see them from my position behind the observers but

Pamela and Anna also see them. We continue searching. At 1015 Pamela

resights the m at 153° and 3R, moving right, and the entire Sirena team on the
flying bridge is able to catch multiple resightings over the next few minutes. |

r NN v r?2@E&RAQ4APr ©R A r gAP-200mbitahiBAe#yR uy DZ Nr A d,
much ballpark. From my vantage po int behind the observers, | cannot
determine if this is 2 animals or 2 sightings of the same animal, but | clearly

see the tall, triangular dorsal fin and the direction of travel is to the right. |

return to taking notes. Sirena team calls out multiple res ights and Ernesto
and Sergio are taking photos. The animals continue to travel to the right

along the slick. At 1019 the panga, which is now off to our right and parallel to

us at a distance of ca. 200m, says they have them directly in front. At 1021 we

to ok and sent the position of a slick that we saw the animals pass through.

The panga proceeds forward. At this time, | also recorded observers noting

that the animals sped up and then changed direction. Sirena observers call

e?A X?2n AP AdAXx thAedasttimenwe resigiitthem. The, mext time
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animals are sighted, the Seahorse calls out animals behind us and to our left
at quite a distance. We take off in that direction. | did not see anything that
looked like a calf on my quick sighting nor did | hear any of the Sirena
observers say they saw a calf.

First Sirena sighting: 1003
Last Sirena resight: 1023

Anna Hall - Sirena de la Noche

| was on the starboard observer position aboard the Sirena de la Noche. | was
using hand held binoculars (7X50). At 0857 h, the Seahorse radioed to say
they had a Vaquita sighting. | continued to maintain a watch in front of the
vessel as we followed the direct  ions and moved forward into the location of
the sighting. We were all working together to sight the Vaquita. At 1003 h,
Ernesto first saw the Vaquita in front of us, almost immediately after he said

he had a sighting, | saw the Vaquita also in front of u rs u r AdDzZ Xu

ANEf de Art NDZ Xat NeNS%x AADZ ¢qBBNDZ AANKAT
gave the angle and reticle. Our sightings and conversation about the

location took only seconds. My initial sighting was of two animals through

the bino culars that were in front and to the starboard. The animals came

close enough to the Sirena de la Noche that | was also able to see the animals

in a slick without needing binoculars. Both animals appeared to be relatively

big, both looked in good body co ndition, and were slow rolling at the surface
close to each other but not synchronously.

The first sighting through the binoculars was of two animals both surfacing at

the same time. The second, which was without binoculars, was of the

animals still relatively close to each other but surfacing one after the other.

The Vaquita could be clear ly seen in the smooth water of a slick. After the
panga moved in to collect eDNA, | did not see the Vaquita again. The animals
seemed to react to the panga. | was not able to determine any distinguishing
marks during my sightings. My interpretation of t he behaviour was that the
animals were foraging. This is based on foraging behaviour of harbour

porpoise in oceanographic structures such as slicks. Our last sighting was at

1023 h. We left at 1111 h and returned to on  -effort searching.

Ernesto Vazquez - Sirena de la Noche

At 1003 h, | saw Vaquita in front of us at around 250 meters away, not using
binoculars, we were heading kind of into the glare, the panga was behind us

on the left side. Initially | saw two animals rolling fast almost synchronously,

but | was able to see the 2 dorsals as they surfaced heading to the right.

Yyt N AdENAA A?c&ANDZAe At N &dftaA A& AT
came to our right, and slightly forward.

A ]
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| started using the camera, so the details of the further sightings are not clear
to me, just as | took pictures of a couple surfacings, in total 2 surfacings, as the
second one they stayed at the surface longer. Coming up at the surface one
after the othe r with some seconds in between.

After the last surfacing | have pictures of, the panga started to pump water

and | noticed that the vaquitas reacted. It was then when the Seahorse
detected them far away behind us, | was not able to detect them again.

Sergio Martinez, Sirena de la Noche

8:57 Barb called, that they had a sighting, so the Sirena approached the area
where they saw the vaquitas. From approx. one hour, we were following the
instructions from the Seahorse observers, until we finally found them. Ernesto

said that he saw them aro und 250m away, and a few moments later (10:12)
Pamela saw it at bearing 153 and reticle 3. At the same time, | saw one animal
moving from left to right about 300 m away from the Sirena and immediately

| tried to find it with my camera. After that, | took p ictures from one animal
(starting at 10:13:56 and finishing at 10:16:37) during this time the vaquita came

to the surface rolling five times from left to right). It was an adult with good

body condition and no visible scars in the triangle dorsal fin. Then when the
Pepe Campoy panga approached, we lost the vaquitas and a few minutes later,

the observers from Seahorse resight it behind the Sirena de la Noche, so we

A? €ANDZ AADZ rnNAA reBN aAgdBN Aeet gAFf Rec

anymore.
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Pamela Martinez, Sirena de la Noche

At 08:57, we received a sighting call from the Seahorse reporting two vaquitas,

and we set out. The boat guided us to the location of the vaquitas, while
simultaneously, the Pepe Campoy eDNA panga departed. They provided
guidance using references such as a sea lion and some birds in the area. At
10:03, Ernesto spotted the vaquitas near the boat, approximately 300 meters

away. Anna also caught sight of them, but | only caught a glimpse. By 10:12,
located at 3R and bearing 153, | managed to locate a single va quita individual,
which | continued to observe through several resightings between bearing 153

and 165 with the same reticle. The vaquita remained calm and stayed relatively
stationary in the area. | continued to follow her and directed Ernesto and Sergio

to the position of the vaquita so that they could take pictures of it. At 10:21, |
resighted at 4R and bearing 128 and noticed a change in behavior as the
vaquita became slightly more agitated and altered its course towards us; at

that point Iwasableto ekr NE¥N At N nAAFA dgA Br XRJINADZ eR
it disappeared. At 10:26 we were notified of a re -sighting to our stern, but far
off, and we headed for the spot, however, we did not see them again.

Images:

S3 (May, 12)

Two photographers, Ernesto, and Sergio. Ernesto captured a sequence of two
surfacings , resulting in a total of 21 photographs, of which 17 were deemed
usable. Sergio managed to capture a sequence of 5 surfacings, resulting in a
total of 36 photographs, of which 5 were selected for use. These photographs

led to the identification of one ind ividual (figure 1). However, upon reviewing
the photographs, we found a series of somewhat tricky photos that might
show another individual. After a brief discussion with the team, it was agreed

that they probably belong to the same individual but from a d ifferent angle
and should be treated with caution. It is included in the document for future
reference (figure 2).
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Figure 2.
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Date: 5/13 /24

Sighting : #4 Seahorse, Sirena and Pepe Campoy

Photos: Y

Videos: Y

First time seen: 13:32

Last time seen: 14:45 (Note at 1502 Sirena had a quick visual and directed
Pepe to that spot.)

Sighting length: 73 min (plus 17 min? see above)

Beaufort: 1 (patches of Beaufort 0)

ARNAAT ny aAe ny

Sighting summary and map:

Sighting 4 was initially of one animal by Ricardo on the 4th pair of bigeyes on

the starboard aft of the Seahorse. A second animal was seen about %2 mile

away that joined with the first fairly quickly and the pair remained fairly close
together throughout the rest of the sighting. The animals appeared to be

slow -rolling at the surface for all but a single surfacing and covered an area of
just over a mile in over an hour of observation. Both vaquitas appeared

healthy and of adult size. The Seahorse guided the Sirena and Pepe into the
vicinity of the vaquitas with no apparent disturbance and photos, videos and
eDNA samples were obtained. Brief drone footage was obtained, but the

high overcast made seeing into the water difficult.
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Screenshot at end of sighting 4. Filled red square is the last vaquita resight
with open squares for earlier resights. S circles are Sirena positions. Each
circle is a nautical mile, so the vaquitas moved roughly along a 2 mile linear
path.

Observer Narratives:

Observer name and vessel followed by narrative

Ricardo Ponce, Seahorse

The first sighting was made at 13:32 from the 4th pair of big eyes of the
starboard side of the Seahorse.

| saw a single animal swimming to the right side, the first sighting was just

the dorsal fin going opposite direction of the boat, about 68 degrees right

and a reticle 3. After 20 seconds | resighted the animal following the same
pattern, and the boat sta  rted to turn towards that direction. It was a single
animal in good body condition and adult size. Then | resigthed after some
minutes again (I don't remember the time but already the animal was being
followed by the other observers). Again it was a single animal swimming
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perpendicular to the boat swimming to the left and with a very triangular
shape in the fin.

Then | got a resight of the two animals swimming close to the Sirena and the
Pepe swimming to the left of the boats: two adults, swimming close to each
other.

Todd Pusser, Seahorse then Pepe Campoy panga

Initial sighting was made at 13:32 from the Seahorse. | was on the port
bigeyes but failed to see the animals as the other observers were calling out
surfacings. | jumped in the Pepe Campoy panga and we were directed to the
area where the animals were su rfacing. It took some time and directions
from Sirena and Seahorse, but we eventually saw two vaquita out in front of
our panga at a distance of 300 meters. We observed at least 5 surfacings, but
the animals were always traveling directly away from our f ield of view. The
pair were separated by approximately 2 body lengths during our initial
approach for photos and eDNA sampling. We lost them and a few minutes
later Sirena relocated off their starboard quarter. We approached again and
found the pair sur facing right to left relative to our bow, with about 2 body
lengths separating them. There was no obvious reaction to the panga. We
noted the last surfacing as a high arch and approached the footprint with the
help of the Sirena. As we deployed the buoy and started to collect eDNA
samples, we again observed the pair, surfacing within 1 body length of each
other, this time moving from right to left relative to our field of view, again
between 200 -300 meters from our bow. Both animals appeared to be adult
rd' NDZ adgat eAN JADZWdD2AA Sdat A DIrAdgAOQA
dorsal fin. We observed three more surfacings and then they disappeared
traveling to the north. We stayed by the buoy for the next hour collecting
water samples and made no furt her observations. During that time, wind
increased to a Beaufort 4.

R. Pitman, Seahorse

Just as | got on the starboard binos, Ricardo on the starboard aft (training)
binoculars called out seeing a dorsal fin. From his angle | immediately got

onto a single animal rolling away from the ship several times. We turned and
stayed with the sighting for about 1.5 h in BO -1 conditions. Initially, we only
saw a single animal, then sometime into the event, JC called out an animal
probably roughly a half mile away (check). This was entered as a separate

sighting (#5) and we tried to keep track of both, bu t ultimately decided it was
e AN rdftAadgAFfs ua 7 Ar-1Synmintd ihesiitingihsgt twboNeN n n
animals rolled up right next to each other, and then for numerous times for

the rest of the sighting they were seen either together, as singles, or

separ ated at the surface by 20 or so meters. The animals were mostly seen
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rolling over hard, apparently in foraging mode. There was some slow, directed
swimming but they seemed to want to stay in the area. We were able to get
relatively close with the Sirena and the Pepe Campoy panga for photos and
eDNA.

Felipe Triana, Seahorse

On the Seahorse, | came onto the center big eyes as a relief well into the focal

follow of sighting #4. | saw two animals slowly moving left within a body

length from each other bearing 13 degrees left and 3 reticles. The Sirena was
approximately 600 met  ers behind them but from our point of view they

looked to be to the right of the vaquitas. We were able to follow the animals

for various slow surfacings and witnessed what seemed to be milling

behavior (possibly feeding) with some directional changes but maintaining in
At N r ABN AcNA Y?2raA Ae DANr OQNADZ gAAe At N
Sirena or the Pepe Campoy which allowed them to approach at close

distance and collect eDNA water samples and Photo ID stills. The animals

looked like two healthy  sized adults. Looking at photos that were taken one of

At N AAGBAAr tAr A ?2ANde?N Aeet qAF D2 aEr AA
ekr NeWArnde AR u D DAyan AenadON daR nNeEt A
had. The unique feature is a sloping dorsal fin ti p that leans slightly to the

right of the animal.

C. Hoefer, Seahorse (port bigeyes) -
| was on break during the initial recording of a single fin by Ricardo on the
fourth pair of bigeyes; | quickly popped out attempting to help him read
angles. He told me he spotted a single, very tall fin, and R. Pitman quickly
picked some animal/s up on t he starboard side bigeyes at what appeared to
be more than 15 -20 degrees left of where Ricardo saw his initial fin.

Shortly thereafter, | took over for Todd on the port bigeyes as he left to
board the panga. | picked up on a single animal, relaxed and milling on at
least three different surface intervals, and all three bigeye observers were
observing the same animal. T he animal appeared to be deep diving in an
area of several slicks, but also progressing slowly to the ESE. This animal | saw
really well on several very high, slow rolls within about 5 -6 reticles twice. Its fin
was very distinctive, perhaps the most distin ctive of the fins | have seen yet
on Vaquita 2024. It was very tall, upright, and triangular with a subtle bulge
on the leading edge half way up and bent slightly laterally as well. This gave it
a diminutive orca -ish appearance. The tip was pointed and not sharp, i.e.
slightly rounded off. Decent images were obtained at several angles by SSCS
personnel which show this bend and the tall, upright nature of the fin.

Another animal showed up about half way through the sighting, and it
may have been one that Juan Carlos briefly recorded more than 1nm away (to
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the ENE). Shortly after that, two animals popped up tightly together

exhibiting largely the same behavior as the initially observed, 'orca finned,'
individual. This second animal appeared to have a very unremarkable dorsal

fin and clean of noticeable nicss r QA@®r R k?2A At dr YdADZW JD2AKY .
distantly, i.e. mostly beyond 3 reticles from the Seahorse big eyes. From that
point, the animals were observed for many surface intervals and nearly

always milling together or briefly apart 5 -20 metres from e ach other. They
were apparently deep diving and mostly indifferent to the Sirena's approach
through the middle period of observations. However, when the Pepe Campoy
panga came in closer and nearer to the end of the observation period, |

believe they became  a bit evasive. Our vessel left the area to resume transect
effort while the panga remained there to process eDNA samples. Before that,

the surface intervals largely consisted of 4 -6 rolls in variable directions with
moderate high arches and sometimes very high arches on the last roll.

Sarah Mesnick (Sirena de la Noche)

We were just beginning up the line from C5 heading N to C1 in near perfect

WgNRdAF OeADHAdeAr R =n AADZ Ony eR rAaNAKAR 7t NA
potential sighting. It was confirmed as vaquita and Sirena headed over in that

direction. After multip  le resights from the Seahorse, Sirena picked up the

ANGBAAr Aan nedvss fAdgaEaNAAyr RdaEera &Nrdgftar aNEN
approached and made multiple resights over the next hour, it appeared that

two single animals came together. After 1421 all sigh tings are of two animals.

l'n noenf AADZ Af AQA Aan néonv At Nr AEN ?2n DI ENOQA K
to get perfect views, naked eye, at < 200m. | see two animals, no more than a

couple of body lengths apart on multiple surfacings. Both are adult size d with

large, triangular dorsal fins. Before and after this, | am taking notes. Sirena

continues to track the animals until 1445. Ernesto and Sergio get numerous

photos.

First Sirena sighting: 1345
Last Sirenta sighting: 1445

Anna Hall - Sirena de la Noche

At 1332 h the Seahorse radioed to let us know of a possible Vaquita sighting.

At 1337 h the sighting was confirmed by the Seahorse team. The Sirena de la
Noche team began to search for the Vaquita and following the guidance

from the Seahorse proceeded t o move in for a closer look and photographs.

The Sirena team had a first sighting at 1345 h. At 1414 h, | clearly saw two

Vaquita at the surface together through the hand held binoculars (7X50). |

was looking forward at 85 degrees and 1 reticle. At 1429 h, we had our closest
approach at less than 200 metres and both animals were visible without the

use of binoculars. The vaquita were surfacing with three ventilations close
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together and then arching the tail stock which became more visible at the
surface on the third ventilation for a slightly longer dive. From harbour
porpoise observations, it appeared the animals were foraging. We were able
to track the Vaquita for an ho ur with our last official sighting at 1445 h. We
also had one last sighting when we were motoring to C2 for our next line. Sea
conditions were perfect at Beaufort O -1 for the duration of our focal follow.

Pamela Martinez - Sirena de la Noche

At 13:32, we were alerted to a sighting reported by the Seahorse. We headed
towards the indicated location. Upon arrival (13:45), Sergio spotted the
surfacing of a vaquita at 10 bearing, and Anna observed a glimmer in the water.

At 13:47, | was able to spo t the vaquitas at 1R and 11 bearing. We approached
the sighting very quickly and lost sight of them. Ten minutes later, we were
informed by the Seahorse that they were behind us. Shortly after, | spotted
them again at 1R and 85 bearing, and we gradually ap proached closer. The
vaquitas were calm. We could see that there were two adult individuals,
confirming this at 4R and 85 degrees. Anna and | were able to track them for a

few minutes, and Ernesto and Sergio were able to capture good photos. At
14:29, the closest we got to them was at 5R and 95 bearing. We continued to
observe them calmly, with everyone observing them with the naked eye. We
noticed their footprint and informed the Pepe Campoy panga so they could
approach. After that, they left, and the sigh ting was officially ended by the
Seahorse at 14:45.

Sergio Martinez (From Sirena)

At 13:32 we got a message from Seahorse with a possible sighting, a few
minutes later they confirmed the sighting and we started moving to the area.
They got multiple resightings and at 13:45 | saw one vaquita rolling at bearing

10 and R 3 moving away from  us (I saw it from behind) and a few minutes later
Pamela saw them at bearing 11. We were looking when they moved to the right
and Anna saw them at B 85. At that moment (14:23) | started taking pictures
from two vaquitas (adults) moving from left to right, but surfacing one at a
time. The beaufort was 0 so we could see them with the naked eye around 200

to 300 m from the bow. At 14:28 we resighted the pair closer (with the Machorro
mountain behind) and | took pictures from 8 times that they came up to the
surface. The first surfacing was only one vaquita, but the next 3 times there
were two, with one body length apart, and then the distance between them
went to 3 or 4 body lengths. At that moment (14:45) we stopped following the
vaquitas and Sarah gave instr  uctions to Pepe Campoy panga to arrive at the
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vaquitas footprint. A few minutes later we briefly resighted the vaquitas now
moving from left to right.

Juan Carlos Salinas, Seahorse

| initially saw an animal slowly rolling on the surface, then | saw it a few more
times changing swimming directions on different surfaces until it

disappeared for several minutes. A different animal was sighted about a mile
away from the area of  the ini tial sighting, also with a slow roll. This last animal
was seen for 3 breaths and then was not resighted until a few minutes later

near the other animal, about 20 to 30 meters away. During the rest of the

sighting the two individuals remained together, som etimes very close to
each other and other times separated by a few meters, the Sirena de la noche
and the eDNA panga approached the animals to take photographs and

water samples, the Vaquitas did not react to the proximity of the boats.

Images:

Three photographers, Ernesto, Sergio and Todd, participated in this sighting.

Ernesto captured a sequence of 14 surfacings, resulting in a total of 70

photographs, of which 3 were deemed usable. Sergio captured a sequence of

22 surfacings, resultinginat  otal of 158 photographs, of which 5 were deemed

2r Ak ANs yeDDZ QAna? &aNDZ A r Ne? NAON RaEeB nAAFT A X
resulting in a total of 12 photographs, of which 1 was deemed usable, they were

left side photos. These photographs led to the identi fication of two individuals

(figures 1 and 2). The dorsal fins were photographed on both sides (figures 3

and 4).
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Figure 1. Adult 1 13052024 Sirena_EV_S04 031 142910 -2

Figure 2. Adult 2 13052024_Sirena_SM_S04_396_143043
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Figure 3. Right side both adults 52024 Sirena_SM_S04 369 142939

Figure 4. Left side both adults 20240515 _Panga_TP_04 002_1455
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Date: 5/15 /24

Sighting : #5, Sirena only
Photos: N

Videos: N

First time seen: 1230
Last time seen: 1230
Sighting length: 1 min
Beaufort: 4

ARNAKAT nssy ufANAteacr N QAAANDZ At N raNAKA eyU

Sighting summary:

Sirena de al Noche was on effort, approaching the large yellow ZTA marker B
UANAE 5 eA At N AQe?raAdQ BANUR dA -N=y¢s Qjet/\NDX, ArdNe A
were just about to throw our hat in for the day due to the deteriorating

conditions, Anna calls out a sighting, naked eye, directly in front of us - 200m
or less - and between us and the ZTA marker. She gets a clear but quick look

at a single animal and two rolling surfacings. We radio over to the Seahorse,

which is on the line to the west of us and about 1 mile aw ay. Sirena comes to
steerage, we launch the drone, and begin searching all around. After 14

minutes, we direct Sirena in a box -like pattern around the ZTA marker;

Seahorse does the same but moving in the opposite direction. Neither vessel

finds the sightin g again. We end searching at 1301.  No photos, no drone
footage.

Observer Narratives:

Anna Hall - Sirena de la Noche

| was on the port side forward watch. The Sirena team was discussing the

deteriorating sea conditions and our probability of detection due to the

Beaufort 4 conditions. | had turned to look at the other observers and field

lead who were sitting behind th N XeA SAAQt X ekr NeEWNaE ner dade
bridge. We decided to call the Seahorse on the hand held radio. As I turned

to again look forward, a dark coloured animal with a dorsal fin surfaced

DZLENOA AT dA REeAA eR e?2 & Y% MointeN#wardthe r AdDZ X ccEdf
sighting. The animal surfaced again and | was able to confirm that it was a

Vaquita. The sighting was without the use of binoculars at an angle of 180

degrees. We were able to get the degrees because the ZTA Marker B was

also directly in front of us, and the animal surfaced between the marker and

the Sirena de la Noche. A single full  -sized Vaquita surfaced twice, with its fin

and dorsal surface clearly out of the waves. The Vaquita looked to be an adult

and it appeared dark in colour . It was swimming in a northwest direction,

and it was slow rolling. There was no splash and it appeared to be swimming
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calmly with no evidence of disturbance by our presence. It was at most 200

m from the bow of our boat. | have 100% confidence in the species

identification based on the two good looks | had so close to us - despite the
poor sea conditions. However, | ca  nnot be confident that the animal was

alone - either with another larger animal or even a young calf that could have

been on the far side of the animal. It was at least one animal.

Date: 5/ 16/24

Sighting 6: Seahorse only
Photos: N

Videos: N

First time seen: 08:03
Last time seen: 08:05
Sighting length: 2 min
Beaufort: 3

Swell: 2

Sighting summary:

This 2 minute sighting was described by the observer as an 80% chance of
being 2 vaquitas. The sighting would have been too brief to rule out the
presence of a calf or the presence of more than two vaquitas.

Observer Narratives:

Ricardo Ponce, Seahorse

The sighting was made from the starboard aft big eyes at 173 degrees right

and 2.0 reticles. While scanning back | saw the final tip of something, just

when it was going under the water, | was not clear what | was seeing, but

after 10 -15 secs | saw two fin s almost at the same time one a little behind the
other but no more than half a body length apart. The weather conditions

didn't allow me to see more than the dorsal fins. The two individuals were

swimming to the right and the fins were triangular shaped. Within a minute
the boat started to turn towards the sighting. | lost the sighting of the exact

area and | couldn't see the animals again.

Date: 5/17 /24

Sighting 7: Seahorse only
Photos: N

Videos: N

First time seen: 14:18
Last time seen: 14:24




Sighting length: 6 min
Beaufort: 3
Swell: 5

Sighting summary:

This 6 minute sighting proved impossible to resight given the poor conditions

ndAat A sy raNAKAs yt N AigeNAA t ADZ AKENADZ
conditions were unworkable.

Observer Narratives:

Juan Carlos Salinas (126); Seahorse

Initially an animal was seen swimming slowly towards the boat and slightly to
the left (it was heading at about 190 degrees with respect to the bow of the
boat), almost immediately afterwards it resurfaced but this time with a high
arch; about 3 reticles d istant. Because of the angle at which it surfaced I did
not have a perpendicular view of the animal, but from what | saw, the size

and shape of the dorsal fin (tall triangular) and the size of the body part (small
dark and cylindrical) | consider with 80% confidence that it was a Vaquita.

After several minutes searching, | saw two animals in the last roll before

diving, they were very close to each other (approximately one body length
away), the angle when | saw them was not the best to confirm that they were
Vaquitas. They were heading for about 10 degrees to the left of the bow, so
the view for me was from behind but the behavior, surface pattern, size,

dorsal fin and coloration were consistent with Vaquita, and because after
several minutes of searching | did not see any other mammals in the &rea of
the sighting | feel 90% sure that they were two Vaquitas, the size of the
animals seen the second time was of two adult animals. The weather
conditions (B4, glare and waves) were not favorable and we did not see the
animals again.

In conclusion, although I only saw two animals on the surface at the same
time, | could not rule out the possibility that there was a third individual in
this sighting or that there was a calf among them.
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Date: 5/21/2024

Sighting 8: Sirena and Seahorse (simultaneous initial sighting time), and

Pepe Campoy

Photos: Y

Videos: Y (Quintin SSCS)
First time seen: 17:53

Last time seen: 19:22
Sighting length: 89 minutes
Beaufort: 2

Swell: 1 foot

Sighting _summary and map:

Both ships sighted a pair of vaquitas simultaneously. The pair were usually
within 2 -4 body lengths from each other and concluded many surfacing

series with steep rolls with the tail stock visible indicative of feeding behavior.
There were many fishes sp  lashing at the surface. The pair moved in a more
or-less straight path heading generally inshore covering just less than 3 miles
in 89 minutes. The sighting was between positions 3 and 4. There were some
surfacing series where the pair was surfacing mor e quickly, but the animals
seemed mostly undisturbed. Starting at 18:38 there was some confusion with
fast moving animals with visible blows. These animals were thought to be
dolphins and the confirmed vaquitas were not seen for several minutes.

During this period with fast moving animals, several gillnet laden pangas
went through the area where the animals were at high speed. After 18:48 all
re-sights were vaquitas and surfacings were not noted to be rapid.

The Pepe Campoy panga was launched at 18:08. The pole buoy was dropped
in the vaquita footprint at 18:56. Photos from the panga confirmed that the
individual with the bent fin (seen in earlier sightings) was present. Photos
were also obtained fromthe S irena.

The sighting concluded because of lack of light and the day ended with a
moonlight panga run to San Felipe.
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Screenshot of Sighting 8 where P1 and P2 are positions of the Pepe Campoy
panga, Bl is where the pole buoy was deployed by the panga, open red
symbols are vaquita positions with the final position in solid red and S1/ S2
are positions when Sirena was clos e to the vaquitas.

Observer Narratives:

Seahorse:
Felipe Triana, Seahorse

On the Seahorse | was on the starboard big eyes and initially saw two

vaquitas surfacing at 17:53 at 35 degrees right and 2 reticles. The animals were
traveling slow to the right and about 1.5 body lengths from each other. | knew
immediately that they were vaquita because of the shape and size of the
dorsal fin and the surfacing behavior. | called it out to the recorder after the

second surfacing. Shortly after, Chris (center big eyes) picked them up as well,

and we were able to track them for another 4 -5 surfacings continuing right at
a slow calm pace. Unfortunately they were heading into a strong sun glare.

The sun was beginning to descend and coming into ocular view through the
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big eyes. The Pepe Campoy panga was launched and was directed towards

the animals along with Sirena. We missed multiple surfacings on the

Seahorse due to the glare but both the panga and the Sirena were able to

pick them up from their viewpoint. There were dolphins off to the right and

further out during the initial detection, but as the sighting took place some of

those dolphins might have come into view at 18:39 which may have confused

me for vaquita for a few surfacings. These 2 -3 surfacings were also of  two

animals at 3.5 reticles distance (the blows were very visible and strong) maybe

too large to be vaquita. They were traveling slightly faster with frequent

surface intervals different from the previous surfacings that we had just

witnessed, more likea D2 Ant ¢A AADZ ?AAdt N A necenedr Nyr Ae
Due to the angle of their travel, | was unable to determine if they were

vaquitas or dolphins. As this took place on the Seahorse, the Sirena was

following animals that they were sure were vaquitas movi ng in the opposite

direction from what we were seeing. (We were probably distracted by

dolphins, while Sirena was focused on the vaquitas). The Pepe panga was

able to find the vaquitas after being directed to their last known area. They

successfullyreache DZ At N WAe?dAaAyr ReeanacedAA Ae Qe AANOQ:
photo ID stills. After over an hour of the detection, | got off the big eyes to

relieve eye fatigue and passed them to Juan Carlos where the detection

continued for another 30  -40 minutes (refer to other observers narratives for

further info). The animals looked like two adults and mostly surfaced one

c&dftan ARANE At N eatNE AADZ Aen rdB?AAAANe?r A s
features through the big eyes to identify the individuals. The photographers

say one of the vaquitas looked like the same individual from previous

sightings with the bent dorsal fin.

C. Hoefer, Seahorse

| was on the center bigeyes when Felipe called out a sighting off our

starboard bow at about two reticles, and | panned on to them within a few

seconds. | got a good bead on them during the last two rolls of the initial

surface interval and saw two animals within about 1.5 body lengths of each

other traveling slowly to the NW. They were rolling sequentially throughout

almost the entire sighting for just shy of 90 minutes of constant following. We

followed them surprisingly well despite the poor angle to the sun. At least5 -6
surface intervals were recorded before the animals were lost briefly within the

intense glare. The animals were consistently within between one and ~4 body

lengths of each other, and slowly progressed to the NW for much of the

prolonged observation ( except for a brief period in the middle, see

subsequent paragraph ). Several good broad -side looks were obtained before

At N fF AAEN AADZ AeaN&E Adft AR AADZ u-AQENAERYAARNDZ
animal. During those first5 -6 surface inte rvals, | recorded that bent  -finned
animal as always in the rear. The animal in the lead appeared to have a clean
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and classic -shaped dorsal fin with no discernible hooked or unusually

ce ? ADNDZ ndqns Vyt NENARANGER u Qe? ADAyan AeaN At N
seemed more variable, but my eyes and concentration were beginning to

falter as well.

During my re -sight at 1849:46, and after the period when the animals
were lost briefly in the glare, | noticed that they changed both direction and
rolling speed significantly. This could be when the panga was sent to the area
and the Sirena began changing directions attempting to follow them. Shortly
after this, there was considerable confusion because small, nearly instantly
dissipating, blows were seen for a few strong, steep rolls off our port bow (and
in lower, evening light) on two animals for at leas t two, faster, and more
variable, surface intervals. At the time, | was more focused on obtaining
reliable angle and reticle measurements, but | did get a decent look at these
two animals. They did not seem  Turiops -r ' NDR AADZ At N* t ADZ YnKAQ4
coloration (i.e. they were definitely not Delphinus ). The blows were very small
AADZ r B4 AAx Ae AtN Afe YOt?RR4gAFTy GAe?daA SN
UuS MU 7t dQOt S NaEN RGABNDZrtendA?P kAKear Ar G NAKs
harder to track, and the next re -sight of Vaquita took place at 1848:20 when
the re -sighted animals were again more slowly (sometimes steeply) rolling
and more reliably progressed to the NW. The animals seemed to be deep
diving and perhaps in feeding mode for much of the second half of th e
sighting. The sighting map shows this brief period of change/confusion in the
middle of the observation. After this point, we began tracking them very
closely and likely not missing any (or very few) surface intervals. Both the
panga and Sirena were clos ing in on them several times (in the last ~quarter
eR At N ekr NeWAadeA AdBNUR AADZ At N AAQBAKr D3 D:
presence of the two small vessels. They were milling and steeply rolling
during times and seemed to be in feeding mode even late i n the observation
period.

uR Ar ' ?2AA >AcKer rrAAANr kNAe?:Rr AEY ¢AAWAGN
chance that other (perhaps some animals that tend to be more squirrelly and
evasive) Vaquita were in the general vicinity.

R. Pitman, Seahorse

| was on the left binoculars when Felipe, on the right binoculars, sighted

vaquitas. They were initially at 2 reticles so | quickly passed off my binoculars

Ae ' 2AAN >Achker AANDZiean B OQABNaEA &NADZ s ua
that | got back on the binocs with no opportunity to take photos. Based on

my observations and what | heard, there were two vaquitas present

throughout the sighting and they remained within 1 -4 body lengths of each

other Va bit different than our previous sightings when vaquita pairs

11
P
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(including probably this pair, perhaps a couple of times) ranged up to 30 m or
more apart and then reunited. There was some confusion about whether

other animals were present, either another pair of vaquitas (highly unlikely, in
my opinion), other dolphins (i.e., Delphinus , a fair possibility based on
comments | heard at the time and the responses of the Sirena), or just this

pair ranging widely/quickly (maybe). My best guess is that there was a single
pair of vaquitas, possibly with some other dolphins pas sing through. Both
appeared to be adults; they were hard -arch diving and appeared to be
feeding the entire time.

Juan Carlos Salinas, Seahorse

| started following the animals with the bigeyes about halfway through the
sighting. | always saw two individuals several times surfacing very close to each
other, separated between 1 and 3 body lengths. Due to the size of their body, |
consider that they  were a pair of adults with the typical behavior of porpoises,
emerging to breathe two to three times and then arching and disappearing

for a few minutes, re  -sighting again in a direction almost always different from

the one seen before the last surfacing and with a variable distance as well,
however with a general movement in a SW direction.

When | was following them the panga with the eDNA team and the Sirena de
la Noche boat were also following the Vaquitas to take water samples and
photographs.

There was a moment of confusion when from the Sirena de la Noche reported

to us that they were following some individuals and from our perspective on

the Seahorse we saw a change in behavior when we noticed that they had
perhaps reacted to the proximity of the boats by increasing the frequency and
speed of the surfacings, someone even mentioned having seen very
conspicuous blows and a size little more robust than that of a Vaquita, possibly
dolphins. In that confusion we stopped seeing the Vaquitas for a fe w minutes,
re-sighting them again a few hundred meters behind the boats swimming in

the opposite direction to them and slow at the surface. Later, the two boats re
sighted them and continued until the end of the sighting, taking some
photographs and water samples.

Conclusion: Due to the moment of confusion and the fact mentioned by the
Sirena de la Noche that they never saw any dolphins and they were always
following Vaquitas make me think of the possibility of the presence of two pairs
of Vaquitas in the area.

Sirena:
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Sergio Martinez, Sirena

At 17:53 Pamela said that she saw a C -Pod at B 155, when | turned to port side
to find it, she said that she had a pair of vaquitas at the same bearing, and R3.5,
k?A u DIHDAyan rNN AtNBs ! RANE At An | DAB
were moving fast and | saw them only with by naked eyefor almost an hour.
There were two vaquitas (adults) swimming together (from 1 to 4 body lengths

apart) one of them was a triangular fin without scars, and the second one was

a triangular fin with a little hump at the front. Finally, after following them at
18:58, | got some pictures from the left side, swimming one body length apart,

and after that | got them again (19:04) moving to the right. We tried to follow

the vaquitas until 19:30 because of the sunset.

Adam Walleyn, Sirena

Called almost simultaneously by both vessels, the initial observation was off
our port bow. Then observed moving in between the two vessels and heading
away from us for a few surfacings. The Seahorse called them out a few minutes
later and they were movi  ng in the opposite direction, towards land. We picked
them up and observed several surfacings. We were then confused when the
Seahorse called them off our stern because that was far from where we had
recently seen them surface and it was later suggeste d those might have been
dolphins. They were then resighted closer to where we had last seen them
prior to Seahorse calling them off our stern and we followed them for some
time as they milled around in the general area. Consistently saw 2 similar sized
adults throughout the observation.

t ADZ r N
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Pamela Martinez, Sirena de la Noche

| was on my port watch when at 17:52 - 17:53, 1 observed a C -POD floating at 155
bearing and half a reticle. At that precise moment, two adult vaquitas
appeared heading to the left from my point of view at the same 155 degrees

but at 3 1/2 reticles, closer , and that was we confirmed that he could see them
naked eye. At the same time, we received a sighting call from the Seahorse
about the same vaquitas. Adam began to assist with the other binoculars while

Sergio and Ernesto took photographs. We received sev eral instructions from
the Seahorse to follow the vaquitas precisely. We observed that the vaquitas
seemed to be circling around us. At some point, Seahorse told us that the
vaquitas were behind us and we went, but we did not see them and we saw

them again at the same spot where we had last seen them, soon after they
said that they had seen bottlenose dolphins. Unfortunately, the light and the

late hour forced us to abandon the sighting just after taking some
photographs. We had been following them for abou t an hour and a half.

Ernesto Vazquez, Sirena de la Noche

Around 5:50 pm Pamela and Sergio were on effort, they saw a floating cylinder
that appeared to be aC -POD. | got up to help direct the Sirena, when Pamela
pointed out that she had found a pair of vaquitas (approx -30° / ~400m), |
managed to see them without binoculars and ran to get my camera out of its

case. | didn't see them again for a while. Adam re -spotted them on the right
side of the boat ~400 m Sergio managed to take some photos, | tried to
photograph them but my camera couldn't focus.

The Seahorse gave us some indications of its sightings that confused us a little,

there was talk that there were possibly 2 pairs of vaquitas, in my opinion there

were only 2 that were moving very quickly in very wide circles, heading towards

the coast. | tried to take photos another time but my photos are very poor.

We finished the sighting shortly after the sun went down.

Sarah Mesnick, Sirena de la Noche

gN AaNEN A NRReaEean dA =NA?Reacan N OQeADIAdeAr

~d

At N aNraANEA QeacANE R At N r?2c&WNr ?&dgDds uyB d

from a few distant naked eye glances, this narrative reflects the activities on

board the Sirena. Pa mela is on the left pair of handhelds and in the midst of

honing in on the location of a floating acoustic detector, when she exclaims
XWAe?2dAaAr Sx untseUs At N o?2d0QOs Ar DANANEBJANT

the same moment, Seahorse is radioing over to us that they have a sighting
and we quickly ascertained that we were on the same animals. We tracked
them as they moved toward shore in a more -or-less westernly direction

(reference points between El Dorado and Mochorro), a pattern similar to the
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two previous sightings we had in this general area of the survey grid. Over the

next 45 min, Pamela and Adam call out multiple resights, confirming two

animals, similar in size, swimming a couple of body lengths apart, but we are

not feeling that we have n  ailed good photos, and continue to track. At 1841,

the Seahorse radios that the animals are behind us, causing some confusion

with what may be dolphins. We turned Sirena about, and it takes a few more

moments to relocate the animals (1852). Tracking again , we were able to get

within300 -snny B R At N AAdBAAr AADZekanAdANDZ reBN
drone footage. The fading light at sunset ends the sighting (1925).

First Sirena sighting: 1753
Last Sirena sighting: 1922

Pepe Campoy panga:
Todd Pusser, Pepe Campoy Panga

Initial sighting was made by observers on 25x on the Seahorse. Soon
thereafter, | joined the panga to try and obtain photos and eDNA. With
directions from the bigeye observers, we approached the general area of the
sighting, but it was nearly 40 minutes before we actually saw the vaquita.
Our initial observation was made over 300 meters from the panga and only

one surfacing was observed. The pair of vaquita were moving right to left
relative to our bow. The animals surfaced simultaneously, one body len gth
apart from each other. We approached but could not relocate. About 10
minutes later, we saw the pair of vaquita again, about 300 meters from the
panga. We approached and this time the vaquita remained at the surface for
numerous surfacings. At all times, the animals remained within one or two
body lengths of one another, but changed directions with each surfacing.

There were numerous schools of small fish in the general location and larger
fish could be seen jumping out of the water. It appeared th at the two were
actively feeding. | was able to photograph both animals at slightly different
angles. Each vaquita appeared to be adult -sized. We could easily see the
footprint of their last surfacing and immediately approached to gather eDNA
samples. Reviewing the photos, one animal had a distinctive bend of the
dorsal fin that leaned to the right side, suggesting this was a resight of an

animal seen earlier in the survey. We stayed out in the same area until after
sunset gathering water samples, but did not see the vaquita again.

Images:

This sighting had few photographs, as the daylight did not help much in
capturing ideal photos. Multiple cameramen participated in this sighting;
however, only Sergio's and Todd's photos were suitable for photo identification.
Sergio captured a sequence of 3 surfacings, resulting in a total of 11
photographs, of which 3 were deemed usable. Todd captured from panga
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photographs, of which 5 were deemed usable. These photographs led to the

identification of two individuals (figures 1 -4). Figure 1 and 2 are the individuals

together from the left side. F igure 3 is the right side of adult 1, and figure 4 is

the right side of adult 2. We added a photo from behind of the adult 2.

Figure 1. 22052024 _Sirena_SM_S08_631_185834

Figure 2. 22052024 _Sirena_SM_S08_634_185834
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Figure 3. Adult 120240521 Panga_TP_08_013 1854.CR3

Figure 4. Adult 2 20240521 Panga_TP_08 003 1854.CR3
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Figure 5. Adult 2 from behind. 20240521 Panga_TP_08 033 _1854.CR3
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Date: 5/23/2024

Sighting : #9 Seahorse, Sirena, and Pepe Campoy
Photos: Y

Videos: Y Fabian and Quintin

First time seen: 0756

Last time seen: 0820

Sighting length: 24 minutes

Beaufort: 1

AnNAAT Ny

Sighting summary and map:

Bob Pitman had the sighting from the Seahorse but very near the Sirena so
that they got right on the animals. Fairly quickly four animals were seen
simultaneously with one individual that seemed to be slightly smaller.
Observers saw splashing made by int eractions between vaquitas that is
described in individual narratives. The group split up with the Pepe Campoy
panga following one pair, but they were unable to get close enough to obtain
eDNA samples. The Sirena followed the other pair and drone images were
captured that may allow measurement of individuals. The Sirena said they
had good photos and the vaquitas seemed to have gotten away from us, so
the Sirena stayed behind in hopes of helping the panga obtain samples while
the Seahorse proceeded in hope s of obtaining additional sightings in the
excellent viewing conditions.
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Screenshot where white circles centered on the ship are 1 nautical mile, the
rtdnyr nAat dr rtenA adat rBAAK r NAKern enNA O
and the red symbols are vaquita locations with the filled symbol being the

last location. The uppermos t vaquita location was an error and should be

ignored.

Observer Narratives:

Seahorse:

Felipe Triana, Seahorse
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On the seahorse at 0756 Bob (port side big eyes) called out a sighting of two
vaquitas off the portside. | was on the starboard big eyes and quickly panned

over to try and find them. | picked them up after the third surfacing that Bob

called up. I initiall 'y saw two vaquitas traveling left within a body length from
each other. They were traveling at a modest pace along what looked like a

wind line on the water surface. Now all three big eyes were tracking them for

a few more surfacings when we noticed more t han two animals in the group.
To our surprise, 3 and then 4 vaquitas surfaced together very close to each

other and nearly in sync! This made it clear that there were at least 4 animals

in this group. We followed the animals directing the Sirena and the Pe pe
panga to them. | observed tail slapping behavior from one of the vaquitas,

which is new to me for this species. It was exciting to witness this new

behavioral activity. Shortly after this, we noticed the group split up in pairs,
possibly because they re alized the vessels were approaching. On the
Seahorse we followed a pair move out to the left (two adult sized individuals),
while the Sirena seemed to track the other pair off our right with a noticeably
smaller animal according to Sirena observers. We did Ayan NN AtN nAdcer
together again. We tried to guide the Pepe panga to the pair we (Seahorse)

were tracking, but they were lost after only two more surfacings. We asked

Sirena if they had good enough photos, we were informed they had drone

footage of a tleast 3 animals! At this point it was decided to return to course

and speed.

R. Pitman, Seahorse

Initially | saw a pair of vaquitas slow -rolling at the surface, but after several
surfacings (with what | had assumed was the same pair), two pairs rolled up
together; the animals were equidistant and not obviously two separate pairs

at that time. After ro  lling up together, all a body length apart or closer, one of
the animals rolled over part way on its right side and gave a hard slap at the
animal just below the surface to the left of it and caused a bit of a scuffle. A
minute or so later the same thing h appened again Vhard slap and scuffle.
After that, the group split up into two separate pairs and were last seen 100 m

or so apart. We saw them several times after that, but they never rejoined. We
heard from the Sirena that one of the pairs may have been a cow with a large
calf, but it was not immediately apparent to me that one of the animals was
smaller and discerning a large calf from our vantage point would be
difficult/impossible. We were able to resight the pairs for a few surfacings

after they split  up, but then we lost track of them altogether and resumed

effort.

After an email exchange with Marc Webber and Bill Keener about (harbor)
porpoise behavior, it seems pretty clear that the tail slap behavior | saw was
probably mating behavior. They said that the male always attempts to mate
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ReeB At N RNBAANyr ANRA r ¢DNR AADZ At An
the right (clockwise) and can respond by slapping back at an unwanted(?)
advance. | have not observed this behavior by this species during any of the
previous cruises. Given th e timing of events, it appeared that the interaction
was between single individuals from each pf the two pairs.

C. Hoefer, Seahorse

During a most excellent Beaufort O -1 mix and negligible swell, | was on the
center pair of bigeyes when R. Pitman called out a couple of confirmed

Vaquita off our port bow at 1.7 reticles. By the time that | panned on to the
correct area the animals were a  Iready obviously finished with the first
observed surface interval. Less than 2 minutes thereafter, | picked up two very

low rolling (just fins exposed) animals slowly traveling to the ENE. The nature
of the rolls and the wake around the animals made it im mediately suspicious

rt N
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visible. After a few more rolls of the two fins (which appeared mostly classic
shaped, but one seemed a bit smaller and more falcate near the tip on

several ro IIs), | began to see fins break the surface much too quickly to be only
two animals. | mentioned to others that it was likely at least 3 animals, and |
observed during each surfacing that one fin was clearly smaller (about 2/3

adult sized). This smaller an imal was mostly within the group during the

initial, 'undisturbed' portion of the observation period, and the animals were
clearly interactive with fleeting rushes of two animals closely flank -to -flank
and several times individuals wheeling and twisting ab out within the group
and arching high with their peduncles. Several also witnessed a rarely

observed behavior that we saw very well through the bigeyes: a pronounced

tail thrash that appeared to be directed toward the individual on the

perpetrator's left f  lank. R. Pitman noted two tail thrashes. | missed the second
thrash while | was scanning around the edges of the group.

As the Sirena approached, the size of the group was seen by all as one
excellent surfacing occurred involving four fins simultaneously at the surface
in a slightly spaced -out row and each animal was within about 1 -2 body
lengths of the next animal (images of this were obtained at 0804). The Sirena
team obtained good images until about 0808, showing that the animals were
still mostly together. Not long after this, and when the Sirena had steamed

over that same en masse surfacing event, the animals split up with one pair (|

believe they were two adults) clearly picking up speed and swimming away

to the NE in the same general direction that we initially recorded for them.

These two animals were very briefly followed by the panga, and the other

'pair' of animals was being observed by the Sirena more than the Seahorse
bigeyes. The second pair of animals seemed to get more evasive and sporadic
in direction as the Sirena indicated they were having difficulty tracking them
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as well (a few images were obtained at this time around 0814). As the other
bigeye observers were following the two 'adults’ in order to get the panga on
to them, | scanned more widely for nearly 10 minutes trying to track the,
perhaps, mom -juv pair with n o luck despite the excellent sea state.

Of the four fins, two were a bit distinctive despite the distance from the
Seahorse (my closest good look was at about 3 reticles): 1) the smaller, slightly
more falcate one, and 2) a taller, rather pointed one (this one is very distinct in
theimagesfro B At N AdaEeNAAUs yt N AAGQBAAyr keDFNr
enough to gauge with any certainty, but the animals did not seem noticeably
slender. As for the smaller fin, this animal seemed about 65 -75% of the nearby
adults, but it was swimming in variable pos itions relative to them. This could
be due to the heightened interactions of the group. According to drone
footage and analysis of body lengths of two animals, this animal has been
called juvenile with more than one year. Without considering error rate.
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Juan Carlos Salinas, Seahorse

| was not on the bigeyes on this sighting, Chris let me use the binoculars

briefly to see when there were 4 Vaquitas together for only a couple

surfacings, three adult size and one yearling calf, then | only saw them with 7x
binoculars for another three ti mes when they had separated into two pairs.

We focused on only following up with a pair that was close to the panga so

that they would have the opportunity to do the water sampling for the eDNA

study. Since the weather conditions were favorable we finished the sighting
and continued sailing to find another group of Vaquitas.

Sirena:
Sergio Martinez, Sirena

At 07:57, Barb called to tell us about a sighting, so we started looking at the

port side of Sirena and a few second later we found them (2 vaquitas), so |

took my camera and the first thing that | saw through the lens was a splash

and another vaquita surf  acing very close to that splash, vaquitas were moving
from right to left. At 8:04 three of them appeared (one animal looks smaller

than the other two, and a few second later 4 animals appeared at the same

time, moving slow (left flanks), and after a couple of minutes after that, when
the Panga Pepe Campoy arrived, the group separated in two pairs one going

to the left, between the Seahorse and Sirena and another pair went to the

east, closer to the panga. The last time that we saw the vaquitas it was at 8:1 4
a single animal, and after that we spent 23 minutes looking for them, but we

could not find them, so we returned to the route at 08:37

Ernesto Vazquez, Sirena

| agree with what Sergio Martinez described, as | was also taking pictures.
Their shape and size had what it takes to call them as vaquitas, 3 of them
around 1.6 meters long, dark gray body color, triangular dorsals, broad based.
They seemed to be in good health, they looked all chubby and shiny. The
Xr BAAAKNEX ©ANR 7 Ar Ake?2a O AtN rd'N R At N AD:
as references for locating these animals, although there is a floating object

At AN AnnNA&EGNDZ D2 agAf ©AN e R radndvadditahither t Nr X NW
surface with its tail.

What | can add to Sergio’s description is that at the end we tried to stay with

At N XnAdaex At Aa t NADADZ ae AtN ANRAR 2dat Y?2ra
due to the angle of its surfacings | cannot be sure that the 2 of them were

moving together or if they also split and moved in different directions. We
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stayed long enough trying to relocate them without any luck despite the
excellent viewing conditions of the sea surface.

Adam Walleyn (Sirena) Called by the Seahorse we soon got on them off our

port bow. Initially two animals were observed but It soon became apparent

there were 4 animals together and on a couple occasions all four dorsal fins

could be seen simultaneously. During field observation one animal seemed
slightly smaller than the others. They stayed off our bow until at some stage

the group split with one of the pairs being followed to our starboard by the

panga and the other off our port which we followed, altho ugh we quickly lost
sight of both pairs soon after they split up.

Pamela Martinez - Sirena de la Noche

At 07:57 | was on my watch on the port side of the SIRENA DE LA NOCHE,

when we received the SEAHORSE sighting call. We headed to the place of

the sighting; the drone was released. At 08:02 at 2R and 210 binocular

bearing, | was able to observe 2 - 3 indivi duals of odontocetes with body
shape, dorsal fin, and swimming movements consistent with vaquitas; they

were moving to the left, Sergio and Ernesto started taking photos. At 08:04,

at 2R and 95 binocular bearing, | could observe that there were 4 individua Is,
swimming parallel to each other and with a body length between them; one

of them seemed to be relatively smaller than the others, but not so small as

to be a calf; the individuals did not seem thin. At 08:09 the boat was turned

off, we were able to see  several surfacings and we followed them for about 6
minutes. The genetic panga approached to the sighting. We lost them for a

few minutes and at 08:12 we found them again, but already separated at 50
bearing and 4R, we could only observe two individuals t ogether once more,
and without seeing the others, we could see several surfacings for about a

few more minutes; we noticed that one of the individuals gave like a tail. At

08:20 we lost them. After that, Barb asked if we had good photos, and it was
confirm ed that we did; she called SEAHORSE to resume the effort and

SIRENA DE LA NOCHE could stay for a little longer. We stayed in the area, but
did not see them again. At 08:27 we resumed effort.

Sarah Mesnick - Sirena de la Noche

We were surveying in good viewing conditions, with low wind and relatively
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to the Sirena (0757). | am in the recorder position, and am able to get quick

views with naked eye of  the sightings described below, which mainly

describe the activity on the Sirena. After the call from Seahorse, Sirena turns,

slows, and within a few minutes (0802) Pamela has them on the handheld

binoculars. She calls out two, then three, then four! anima Is in quick



succession. We are in a good position, in good light, and clear viewing
conditions. Sergio and Ernesto fire away on their cameras, the drone is up

and we are able to obtain photos and footage of the group. Sirena observers
are seeing and discussing that o ne of the individuals appears to be smaller
than the others, but the impression is not of a calf, rather of an approximately
O A DZsiged animal | cannot see this with naked eye but | can see the
group of animals, in close proximity to one another, with the rolling
surfacings, dark bodies and triangular dorsals, typical of vaquitas. Then, a
large splash! The size of the splash surprises me, relative to what | have seen
of vaquita behavior previously. The exuberance of harbor porpoise mating
lunge immedia tely comes to mind but from my distance and with only naked
eye, | am unable to see bodies, just the large splash of water. By this time the
animals have split into two groups. The panga is pursuing one pair, which is
further to our right while Sirena trac ks a pair closer to us and the Seahorse, |
can see these two animals with naked eye rolling. We obtain additional
photographs and drone footage. The Sirena last sights this pair at ca. 0818
while the Seahorse is following the other pair near the panga for a few
additional minutes (0820). We continue searching. Seahorse goes back on
effort, and we stay in position for a few additional minutes to help the panga
resight the animals, but they have evaded us. We return to effort at 0837.

First Sirena sighting: 0802
Last Sirena sighting: ca. 0818

Pepe Campoy panga.

Todd Pusser, Pepe Campoy Panga

Initial sighting was made by the Seahorse Bigeye Team. As the panga was
launched for eDNA and photo ids, it was reported that 4 animals were
swimming together at the surface. Once panga left the Seahorse, it was
radioed that the group had split into two pairs. A few minutes later, |
observed a pair of vaquita surfacing left to right in my field of view a few
hundred meters off the bow of the Sirena. | only saw one surfacing through
handheld binos at a distance greater than 300 meters from our panga and
was not able to discern much detail, other than the fact that the animals

were surfacing within one body length of each other. Both fins appeared to
be the same size. We approached the area and a few minutes later the
panga driver reported seeing a sin gle animal off to our port side and we
immediately turned the panga. | did not see this surfacing and as |
understand it, the driver only saw the animal surface once. As we motored in
that direction, we heard both Seahorse and Sirena report that animals were
up. Ahead of our panga, we then saw two animals surfacing directly away
from our field of view over 200 meters away. We saw two surfacings from the
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pair and could not relocate. The water was so calm it was difficult to find a
footprint and the angle at which the pair were surfacing relative to our panga
made it difficult to gauge the overall size of the animals. We stayed in the
area for another 15 minutes but were not able to relocate them and
eventually returned back to the Seahorse without photos of eDNA samples.

Images:

Drone images were obtained by Fabian Rodriguez. The smallest

measurement from the smaller individual was 1.18m. Using the Gompertz

formula from Hohn et al. (1996) gives the size for 1 year -old vaquitas as 1.11 for
females and 1.09 for males. Therefore, the smaller individual appears to be

just older than 1 year old.

Two photographers, Ernesto and Sergio, participated in this sighting. Ernesto
captured a sequence of 14 surfacings, resulting in a total of 140 photographs,

of which 24 were deemed usable. Sergio captured a sequence of 17

surfacings, resulting in a total o f 135 photographs, of which 10 were deemed
usable. These photographs led to the identification of four individuals (figure

1), separated into 3 adults (figure 2  -4) and one individual that looks smaller
than the others, but not small enough to be a calf (fi gure 5), but could be a
juvenile. The dorsal fins were photographed with just left side (figures 3 and

4).

Figure 1. Four individuals. 23052024 _Sirena_SM_S09 731 0804
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