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Non-Technical Summarof Key Findings

Chapter 1: Introduction

9 Thisreport presents the findings of a Darwin Plus funded project (DPLUS126) led by Falklands
Conservation in collaboration with multiple local and international project partners. The
LINR 2 SO midtriautiain, JaliuhddriRe add movements of sei whales and southern right
whales in the Falkland Islarg | YR | AYSR G2 O2ftftS0OG | N}¥y3aSs
(Balaenoptera boreal)s and southern right whalesE(balaena austral)sto address
knowledge gaps relevant to achieving evidefesed conservatiomanagement of whale
populations. The report consists of standalone chapters that each provide the results from
different research components of the DPLUS126 project.

1 The project fieldwork was carried out predominantly in the nearshore (<5 km) waters along
the north-east coast of the Falklands between Cape Pembroke and MacBride Head, including
the shallow sea inlet of Berkeley Sound. However, the aerial surveys comerexpanded
study area which extended west to Pebble Island and to 30 km offshore.

T All of the fieldwork described in this report was conducted with the appropriate research
permits issued by Falkland Islands Government to coverimeasive baleen whale work
(R11/2017 and R20.2023), and invasive components including biopsy samplingteltit s
tagging (R14/2020 and R32.2023).

Chapter 2: Whale occurrence during boat surveys

I 68 boat surveys were carried out between Cape Pembroke and MacBride Head from March
2022 to May 2024, resulting in totals of 456.8 hr and 6,031 km of survey efftotalfof 40
surveys were completed in the sei whale season, versus 28 surveys in the southern right whale
season. The total amount of active search effort collected in weather conditions deemed
FI @2dzNF 6t S 0. SHdzZF2NI &S| aity lofie5 kmKiorzthe &igu8lf £ 2 F
detection of large whales was 195.8 hr/ 4,291.8 km, with peak effort occurring in March/April
and in July/August corresponding with the seasonal peaks dinthearget whale species.

T A total of 889 cetacean sightings comprising 3,107 individuals was recorded, with seven
aLISOASa 02y T A NMSAgedorhynShud aGsRaiseRvbdlek,JKnkl goathern right
whales were the most frequently recorded and the most numerous species.

1 Sei whales were sighted predominantly in groups of 1 to 5 animals (up to 15 animals). Their
relative abundance in Berkeley Sound was reasonably consistent between February and April,
declined during May, and was zero between June and September, confithengtrong
seasonality documented during previous work. Sei whales were witigtlybuted across
Berkeley Sound from the area immediately east of Long Island to the mouth of the Sound.
Foraging was confirmed as the primary driver of sei whale occurreeméenced by
observations of surface feeding and defecations at the surface.

1 Southern right whales occurred mostly in groups of 1 to 4 animals (up to 11 animals) and were
recorded between April and September. Theelative abundance was similar in July and
August (a strong seasonal pesthownin June wadikely a falselyinflated result due to little
survey coverage occurring in that month). Southern right whales were distributed primarily
along exposed coasts between Volunteer Lagoon and MacBride Head, but were also regular
in the inner part of the main channel of Ber&glSoundData collected during DPLUS126 have
highlighted the importance of the northast Falkland Islands as a persistent wintering ground
for southern right whales, which use the area for mating and socialising.



I The boat data, in addition to the datasets collected in Chapters 3 to 8, have been used to
identify spatial hotspots of whale occurrence in the Falkland Islands Faldand Islands
Inshore Key Biodiversity AréKBA) was established for sei whales in 2021, but in 2024 this
area was also recognised as a IUCN Important Marine Mammal Area (IMMA) for sei whales
and other marine mammals. A KBA assessment for the southern right whale was completed
in 2024 and the spées has been added as a qualifying featurdhte existing KBA. Further,
the North-east Falklands Right WhaMintering Area IMMA was recognised in 2024. Web links
to the information for these spatial sites are provided $ection 2.4.4

Chapter 3: Unmanned aerial vehicle study

9 /FEAONF SR dzy Y YyYySR | SNRI f GSKAOfSa ol ! +xa 2
overhead images of whales from which their body sizes caaloalated fronthe image pixel
dimensionsthe focal length of the camera lerend the UAV altitude.e. WLIK 2 G 2 ANI YY S NE
The body length estimates produced from the UAV imagery can then be assigned to an age
class using existing data on the lengthage of the species originating from simildVwork
on weltstudied populations, whaling catches, or cegan stranding data. Furthermore, UAV
photogrammetry can also produce estimatesvafale body volume as a proxy for energy
stores and body condition (BC), providing information on growth rates, seasonal variation in
BC, and energetics. BC influences both survival and reproductive success.

T A pilot UAV study was carried out in the Falklands ovsixaveek period during July and
August 2023, resulting in seven days of data collection and a total of 37 UAVdtigiaketed
over southern right whales.

1 Images of sufficient quality to measure body length (BL) were acquired for 66 individual
whales, and their BL ranged from 9.78 to 13.71 m (n=66, median=11.73), with a mean of 11.70
m (SD=0.94). The 66 whales were assigned as 26 (39.4%) adults, 37 (Gé&h*esjand
three (4.5%) yearlings. Therefore, the proportion of mature to immature animals in the
Falklands was 39.4% versus 60.6%. The highest density of measurements was around the 12
m threshold applied to distinguish between juveniles and adultg, twerefore uncertainty
remains over the exact ratio of immature to mature animals using the Falkland Islands
wintering ground.

1 Images of sufficient quality to measure BC were available for 49 whales, of which 19 (38.8%)
were adult, 28 (57.1%) were juvenile, and 2 (4.1%) were yearlings. The BC measurements
ranged from 0.04 to 0.32 for yearling8,13 to 0.26 for juveniles, an0.19 to 0.36 for adults.

These measurements span the equivalent of a body volume (BV) 19% below to 36% above the
average BV for a SRW of a given size. Individuals classified as yearlings (i.e. born during the
previous calving season) had the highest BCnigavgen only recently weaned.

1 Therelativeproportions of immature and mature animals determinegithe UAV study have
already been used in the KBA assessment for southern right whales. It is recommended that
UAV work continues in the Falklands to establish a higher sample size of both BL and BC data
to further clarify the age composition and healthraght whales in the Islands.

Chapter 4: Sei whale telemetry

1 Seven SPLASHEB33B satellite tags were deployed on sei whales in Berkeley Sturird
2022 6=5), 2023 (n=1)and 2024 (n=1)with the aim of understanding more about their
habitat use, spatial movements, and dive behavidlre tags transmitteérom 10 to 56 days,
with a mean of 27.4 (SD=15.2) days and a median of 25 days

1 Two animals remained within Berkeley Souimdl the entirety of their tag transmission
durations (16 and 27 days respectiyelyhree whales moved south after departiBgrkeley

10



Sound: (1)one moved to the west coast of the Falkland Islands where its tag ceased
transmitting; (2) one spent six continuous weeks inside Berkeley Sound before moving south
to the southern entrance of Falkland Sound; and (3) one had moved east of the Sea Libn Islan
group when the tag stopped transmitting. Within Berkeley Sound, whales exhibitatic
movements consistent with foraging behaviour

1 Two whales moved away from the Falkland Islands into international waters. The tag of one
animal sent very few transmissions followiitgydeployment, but after a week of no signal it
transmitted a handful of positions from deep waters (>2,500 m) approximately 850 km east
of the Falklands and 300 km nonttest of the Shag Rocks at South Georgia. Thetfiggked
whale moved around the north coast of the Falklands before commencing a concerted north
easterly movement away from the islands into the deep waitér6,000 m depth) of the
Argentine Basin; its tag ceased transmitting when it was ~1,375 km -eagh of the
Falklands.

1 The five whalegor which more than 5@ag positions were receivei the Islandexhibited
preferential use of the innermost shelivith tag locationdaving shallow mean water depth
(<50 m) and occurring in close proximity to the coast (<5.D kifithin Berkeley Soundeis
whales foraged in shallower watdepths found closer to shore as the season progressed from
March to Mg. The duration of dives in Berkeley Soundlso became longer in each
consecutivemonth.

1 Overall, the diving behaviour of sei whales in the Falkland Islands may be characterised as
shallow and short duration. The majority of dives werem pdepfthand only 15.6%f them
exceeded 20 ndepth. Whales spent the vast majority of their time (mean=82.7%, SD=7.5,
range=74.¢95.0%)at depths 0of0¢c10 m The clear majority of sei whale dives (87.4%) had
durations shorter than 5 min, and very few exceeded 13 min (the longest was 15.1 min). Over
86% of dives in Berkeley Sound were sqgtsiraped, consistent with foraging behaviour.

1 Their shallow dive behaviour potentially increases the exposure of sei whales to vessel strike.
This is especially the case in Berkeley Sound which is a habitat of high overlap between
foraging whales and shipping activity. Consequently, ieé®@mmended that a vessel speed
limitation is introduced as mandatory inside Berkeley Sound at nightésutiuring the day
unless a dedicated whale lookout is used, with 10 knots recognised globally as a speed within
whichvessel strikes are less likely to causéaes injury to, or mortality of, large whales

Chapter 5: Southern right whale movements

1 Ten satellite tags (five SPOT locattty and five SPLASH location and dive behaviour) were
deployed on southern right whales along the coast between Volunteer Point and MacBride
Head during July 2022. The transmission duration of the 10 tags range@Troon261 days,
with a mean of 137.8 days. The resulting location data were modelled and locations assigned
to three behavioural states (BBiterpreted ashigh-use (BS1), intermediate use (BS&)d
transitory (BS3) habitats. Locations associated with B&urred at shallower depth and
closer to shore than BS2 and BS3, while those for BS2 occurred at shallower depths and closer
G2 aK2NB GKIFy .{od {S@SyiGe LISNOSyild oylycpou 27
Falkland Islands comprised BS1, esenting higkuse habitas.

f ¢KS wmn G 33SR ¢KIFfSa O2yGAydzSR (G2 dzaS CIlLft ¢l
days (mean=30.1 d, median=34.0 d) following tagging, with six whales spending prolonged
periods in the Falklands of §37 days, moving back and forth particularly alding exposed
north coast between Volunteer Point and Foul Bay, and in the relatively sheltered inlet of
Berkeley SoundTlhe sitellite telemetry demonstrated thathe nearshore waters along the
north and northeast coass of the Falkland Islandsomprisea high-use habitat forright
whalesduring winter.
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1 Six of the tagged whales subsequently moved to Peninsula V@dgsa wellddocumented
major calving ground for the soutliest Atlantic populationThe sixalklandgPV movements
included all three of the whales geneticalgxed as females (plus an additional suspected
female), but only two of the five confirmed malékhe tags of two animals stopped working
at PV; the remaining four animals spent residencies of 35 to 84 days at PV and departed in
October.Individual whales may therefore use more than one winter breeding area within the
same breeding season.

1 Of the eight whales whose tags transmitted beyond 17 October, seven spent time using outer
Patagonian Shelf habitats at latitudes from 37 to 55°S and with water depths Q140@n
and were still using those areas when their tags ceased transmiRatggonian Shelf waters
are known to beused extensively byight whales, and it is likely that these areas comprise
important feeding habitats.

1 The telemetry resulthave already informed the delineation of an IUCN Important Marine
Mammal Area for winteringight whales in the Falkland Islands, dral/e been used to plan
a winter aerial abundance survey aimed at establistiiejocal population size to support an
IUCN Key Biodiversity Area application.

Chapter 6: Southern right whale dive behaviour

1 Transdermal archival SPLASEIGA satellite tags were deployed on five southern right
whales in the Falkland Islands during July 2022, to understand more about their dive
behaviour. The tags of the five animals transmitted for 101 to 136 days, with ametil14
days.

1 The deepest dive recorded was 631.8 m, which is the deepest recorded for the species to date.
However, the majority of dives occurred in the¢20 m depth bin. Most dives had durations
in the 5,10 min bin, with few exceeding 15 min. All five whales sphatdlear majority of
their time (72 to 87%) in the upper 20 m of the water column, engliividuals spenbetween
54 and 69% of their time in the upper 10 m of the water column.

I Squareshaped dives were the dominant dive shape recorded and were interpreted as
foraging dives. They occurred at lower swim speed thahabed or Wshaped dives, which is
consistent with slow speeds used while fifeeding. More squarshaped dives ahfewer
U- and VMshaped dives were recorded in areas of intermediate habitat use (BS2) than
expected, which is consistent with BS2 comprising foraging behaviour. There were fewer
squareshaped dives than expected in Antarctic and Wintering Ground habd#ats,more
than expected in Deep and Patagonian Shelf habitats wugiportsthe use of the latter
habitats for foraging.

1 The collection of southern right whale dive data is relevant to better understanding: (1) their
foraging ecology; (2) the nature of their interactions with potentially adverse human activities
including vessel collision and entanglement in fishing geat, (8 their availability at the
surface for detection during abundance surveys, and therefore the calculation of appropriate
correction factors to account for the proportion of submerged anima@lse results of this
study indicated that right whales usitige winter breeding area in the Falkland Islands spend
the majority of their time in the uppermost 10 m of the water column where they are
potentially exposed to vessel collisions, and it is recommended that management measures
are implemented to reduce ik likelihood during the right whale season. Recommendations
are also made with respect to mitigating potential fishing gear entanglements, specifically
with respect to fixed gear deployed in nearshore anedgch are a documented major source
of whale enainglements globally
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Chapter 7: Aerial abundancsurveys

1 Aerial surveys aimed at estimating the abundance of southern right whales were carried out
in the coastal waters of the norteast Falkland Islands from Pebble Islet to Port Harriet during
June 2023, July 2024, and August 2023. During each survey adddramssects was flown
from the coast to 30 km offshore. Five cetacean species were recorded, and the number of
aAIKGAYTE 2F NRIKG 6 KI {CSphalothyidhus cEnmnafmiids? y Q &
sufficient to generate robust abundance estimates.

¢

1 Right whalesightingswere most widespread from the coast to the outer limits of the survey
areaduring June€023 intermediate in Jul024 and least widespread in Augud23when
almost all detections occurred close to the coaSurface active groups (comprising mating
and socialisingyere found significantly closer to shore thather sightings.

1 The resulting uncorrecte¢for the proportion of submerged animalapundance estimates
were 399 (CV=0.25), 345 (CV=0.26) and 229 (CVs0uéern right whaleg June 2023, July
2024, and August 2023 respectivelyhe® estimates currently comprise the best available
data regardinghe number of right whales using the Falklalsthnds wintering ground at a
given time during the peak seasoand are considered significant in a regional and global
context.

f ¢KS RA&AGNROdzGAZ2Y 2F /2YYSNR2YyQa R2fLIKAYyAa ¢ &
the study areain the waters west of Cape Dolphiand especially to the north of West
Falkland The resulting uncorrecte@or the proportion of submerged animalapundance
estimates were 1,661 (CV=0.43), 4,698 (CV=0.30) and 2,579 (CV=2.56Y SNA 2y Qa R2f L.
in June 2023, July 2024 and August 2023 respectiValy results indicat¢hat the waters
around the Islandsost upwards of several thousand animals and therefore commise
considerable regional, and thus glopsironghold of the species

1 The completion of the aerial surveys over two years (rather than in the same year as had been
planned) was an unfortunate consequence of adverse weather in July 2023, and means that
the resulting seasonal trends in abundance are also potentially affegtechknowninter-
annual variation in cetacean numbers. However, the estimates for both species will be used
to inform KeyBiodiversity Area applications, and form baselines against which to assess future
abundance estimates.

Chapter 8: Sei whale masiecapture

1 Cetacean photadentification studies rely on the acquisition of highality images of the
naturally-occurring markings that can be used to recognise individyalsvidingvaluable
information including population size (abundance), movements, habitat use, social
affiliations, survivorship and life history parametefsindamental to such analyses is the use
of a capturemark-recapture (CMR) method, whereby an individual is marked (i.e., its first
photographic capture) and subsequently recaptured (i.e. tpb@phed again) at a later time
and/or place.

1 A CMR analysis was carried out on images of sei whales taken in Berkeley Sound in 2017, 2019,
2020 and 2021, comprising a total of 59 sampling occasions (i.e. survey dates where images
were acquired)To meet the underlying CMR assumption that all individuals have an equal
probability of being captured withina sampling occasignonly individuals with a
Distinctiveness Value (DV) of 3 (moderately marked) or 4 (highly marked) were included as
WYl N] SR FyYAYLl f aQlimagys war& Sopped tw theodyal fif dréaadd chen
assessed against a setpfotographic quality (PQ) criteridhe CMR analysis was limited to
only images of good (PQ2) or excellent (PQ1) quality in order to ensure that the marks used
to recognise individuals were visible
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1 Following quality control to remove low quality (PQ3 and PQ4) images from the dataset, a
total of 368 sei whale individualsf(all DV) remained across 57 sampling occasions. Using only
high quality (PQ1 and PQ2) images, the number of captures of individual sei atrales the
four yearsranged from 1 to 7, with the clear majority (72.3%) of animals captured once only.
A continuousincrease inthe number ofnew animals identifiedover time was evident,
indicating that the population of sei whales usingrigdey Sound has not yet been fully
catalogued.

1 The resultingabundance estimateserein the region of 109150 animals for 2017, 2019 and
2020, and higher values of around 2800 animals for 2021, depending on the model used.
Theseestimates relatesolelyto sei whales photographically captured within Berkeley Sound
and do not represent théotal number of animals using the entirety of the Falkland Islands.

T Itis clear that the distribution range of the sei whale population that visits Berkeley Sound to
forage during the summer and autumn extends much further than Berkeley Sound and
includes the entirety of the Falkland Islands and very likely the wider seest Atlantic
region. Therefore, the use of a closed model for CMR analysis is not supported by knowledge
of the ecology and distribution of the species. However, the use of an open robust model,
while more appropriate ecologicallyyas restricted bythe low number of photographic
recaptures both within and between years. The results indicate thatCMRstudy would
need tohave higher resolution (i.e. more sampling occasions per year), incorporate a greater
timespan (i.e. more years), oover a wider geographic area, in ordelinorease the number
of photographic recaptures and thumprove the accuracy and precision thie resulting
abundance estimates. As a first step, there has been plu#ntification effortcarried outin
2022, 2023 and 2024 whidwould be processed and added to the CMR analysis in the coming
years, to determine whether the longer timeframe improves these results.
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Chapter 1: Introduction

Caroline R. Weir

Falklands Conservation, Stanley, Falkland Islands

1.1 Project overview

This Technical Report describes fieldwork carried out darbgrwin Plus funded project (DPLUS126)

G A  AdSaRcing Falklands and regisnale management of globally important whale populations
which was carried out from 1 July 2021 until 30 September 2024 projectouilt on the researclof

sei whalesBalaenoptera borealjsand southern right whaleg€(ibalaena australjgarried out during

a previous Darwin Plus project (DPLUS082: Weir, 2022),sanght to addressseveral of the
remainingknowledgegapson their occurrence in the Falklandland deemednostrelevant to their
conservation and managemenin particular, DPLUS126 included the ambitious goal of carrying out
the first deployments of satellite tags on baleen whales in the Falkland Islands to track the movements
of sei and southern right whalegoundthe Islands and across the wider soutiast Atlantic.

DPLUS126 was led and implemented by Falklands Conservdtioa,range of local and international
project partners contribuingto their specificareas of expertise including:

i The Cooperative Institute for Climate, Ocean, and Ecosystem Studiddniversity of
Washington(Alexandre Zerbini} Satellite tag deployments on sei and southern right whales.

9 British Antarctic SurveyJemifer Jackson) Satellite tag deployments and southern right
whale photeidentification.

9 Aarhus Institute of Advanced Studies (Fredrik Christiansdsimanned aerial vehicle (UAV)
assessment of southern right whale body condition.

Sea Mammal Research Unit (Phil Hammondgrial abundance estimates.

Happy Whale (Ted Cheesemaigei whale photédentification matching with citizen science
data.

1 Falkland Islands Government (Mike Jervoif)put on sei whale Species Action Plan and the
development of management recommendations for baleen whales.

This report outlines the methods used and results achieved during the baleen whale fieldwork
components of DPLUS126, which included:

1 Boatbased surveys to assess the spaémporal occurrence of baleen whale species
(Chapter 3. MANAGEMENTRELEVANCEIidentifying key sites for whales that could be
incorporated into marine management anded toassess their overlap with, and mitigation
of, human activities;

1 Unmanned aerial vehicle study of southern right wha@sapter 3. MANAGEMENRELEVANCE
clarifying the age cohorts and body condition of individual southern right whales, to better
understand why the species occurs in the Falklands and the health of the local population;

1 Seiwhale telemetry studyChapter 4. MANAGEMENRELEVANCENderstanding how sei whales
dziAftAasS GKS ClLf{lfFryRAQ F2NI}3JAy3d 3ANRdzyRa Ay
the water column (i.e. dive behaviour), which provides new information on their potential
overlap with human activities and exposuregpecific threats (e.g. ship strike);
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1 Southern right whalenovements(Chapter §. MANAGEMENRELEVANCHEINderstanding how
right whales utilise the Falklaridlands wintering ground and the wider southest Atlantic,
with regard to movementdiabitat use, andinks with other geographic regions;

1 Southern right whalelive behaviou{Chapter6). MANAGEMENRELEVANCENderstanding how
right whalesbehave irthe Falklands wintering ground and the wider soutist Atlantic, with
regard totheir foraging ecology and potential exposure to vessel strike

9 Aerial abundance estimate of southern right whales in the Falkland IslaCtuspter 7).
MANAGEMENRELEVANCReeded to inform a Key Biodiversity area assessment for that species;
and

1 Producing the first capturenarkrecapture abundance estimate for sei whales in Berkeley
Sound Chapter8). MANAGEMENRELEVANCIENcrease knowledge of the number, and fidelity,
of sei whales in that site, which is the highest area of marine human activities in the Falklands
with the potential to impact on the species through, for example, acoustic disturbance or
vessekollision

Some of the resulting data have already been translated into management outputs relevant to whales
in the Falklands as part of DPLUS126, including a Conservation Management Plan for the sei whale
and a Key Biodiversity Area application for the southeiint righale.

1.2 Study area

1.2.1 The Falkland Islands

The Falkland Islands are located approximately 500 km e#st sbuthern Patagonian coast South
America at latitudes of 51°S to 53°S and longitudes of between 57°W and @2gd 1.1 The

Islands are situated in shallow (<200 m depth) waters that form an eastwards extension of the
Patagonian continental shelf. The two main islands of East and West Falkland are divads#dhbpel

of water named~alkland Sound, and their coastlines are indented by a number of large bays and inlets.
Falkland Islands Government (FIG) declared the Falkland Islands Interim Conservation and
Management Zone (FICZ) in October 1986, comprising an area of 300 km radied oerFalkland

Sound Figure 1.} In 1990 the Falkland Islands Outer Conservation Zone (FOCZ) was declared in the
area between the FICZ and the 200 nautical mile economic zone boukdzuye( 1.1

The Falklands are situated approximately 500 km north of the Antarctic Convergence, and the
surrounding waters are cold temperat@verage monthly sea surface temperature (SST) in the waters
around the Islands ramg from 10¢12°C in January (peak austral summery@dgs°C in July (peak
austral winter).

1.2.2Research sites

Thesei whale workKocussed on Berkeley Sound, a large sea inlet located on the east coast of East
Falklandwhile the southern right whale workccurred inan expanded area that included the north
coastof East Falklan(Figure 1.2

Berkeley Sound is a shallow habitat with depths ranging fréthm at the mouth to ~15 m in the
innermost part of the main sound to the east of Long Island. It is heavily used on a seasonal basis as
an anchoring and transshipment area by vessels associated with the fishing industry, including reefers,
tankers, jiggerdonglinersand launches. Falklands Conservation has researched sei whales in Berkeley
Sound since 2017 (Weir, 2017, 2022), and the site is known to be of high importanseasoaal
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feeding area for sei whales between December and May. Topographic features of Berkeley Sound
referred to in the text of this report are shown figure 1.3

Southern right whales use Berkeley Sound but previous work has shown that the species is also found
in high numbers along the coastline from Volunteer Lagoon north to MacBride Hegare 1.4

during winter (Weir, 2022). That area consists of sandy beaches interspersed by rocky coastline with
numerous kelp beds and is exposed to the open Atlantic Ocean. In particular, the waters in proximity
to MacBride Head can be choppy due to strong tidatents around the headland in addition to wind.
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Figure 1.1 Geographic position of the Falkland Islands off South America, showing bathymetry and

the locations of the Falkland Islands Interim Conservation and Management Zone (FICZ) and Falkland

Islands Outer Conservation Zone (FOCZ).
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Figure 1.2 The study areas for the sei whale work (red box) and the southern right whale work (blue
box) on the northeast coast of East Falkland.
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1.3 Focal species

1.3.1 Sei whale

The sei whale is a species of large baleen whale reaehviagage lengths of around5 mand a
maximum of around 19 m (Weir and Prieto, 20Z)e species is characterised by a slender body, a
prominent erect dorsal fin positioned twiirds of the way along the back, a light chevron marking
extending over the back behind the blowholasslightly downturned arched jawlinand a distinctive
forward-angled and upsweepingale & 6 NHza K ex¥hdMd #apwards from the lower flank
approximatelymidway between e blowholesand the dorsal firf{Figure 1.5.

Figure 15. Identification features of sei whales photographed in the Falkland Isldowig backs with

prominent dorsal fins (A, B and E); pale chevron behind the head (A, Dipppaed-a 4 SSLIA Y3 Wo Nz
YENLAYIQ SEGSYRAY3 dzlls NR& FTNRY GKS 268N Tty
(A, B), slightly downturned jawline (C); tall columnar blows (E). From Weir and Prieto, 2024.
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Sei whalesre distributedworldwide from polar to tropical watersbut their densities appear to be
highestacrossmid-latitude temperate areas in water temperatures of 8°C to 18°C (Horwood, 1987).
In many geographic areathey areconsidered to be primarily oceanic in habitat, being found along
the continental slope or in deep ocean basins (Horwood, 1987). However, in the Falkland &idnds
elsewhere around the southern tip of South Ameribeey alsoroutinely occupyneritic and nearshore
habitats (Weir and Prieto, 202} Despite theiwidespreadoccurrence sei whales are categorised by
the International Union for Conservation of Natu@opke 2018) as having Endangered (EN) global
conservation status, due to heavy exploitation by commercial whaling operations that occurred
particulaly during the 1960s and 1970s.

In the Falklandssei whales are present in coastal waters between (at least) November and June, but

with a strong seasonal peak during February and Mav¢air, 2017, 20182022 Weir et al., 2019).

The underlying driver for this strong seasonal occurréatee dza S 2F CFf 1 fFyRaQ &1 (¢
ground, evidenced by observations of surface feeding on squat lobsterMuillida gregaria and

amphipods Themisto gaudichaudjiand of regular defecations by whal&¥dir, 2017 2022 Weir et

al., 2019).Like most large baleen whale species, the sei whale undertakes seasonal migrations
between winter subtropical areas where mating and calving ga@na summer temperate and polar

feeding areagHorwood, 1987)Thelocationsof feeding and breeding areas remain poorly understood

globally However,in the southwest Atlantica link has been shown between the Falkland Islands

feeding ground ana winteringarea located off Brazil (Weir et al., 2020).

1.3.2 Southern right whale

The southern right whaléSRW)s a stocky baleen whale reachiagpund 14 to 15 nbodylength on

average Although of a similar overall body length to the sei whale, right whales have a considerably

wider girth and total body mas$he speciess characterised by it®bust body shapgdack ofa dorsal

fin, largehead witha strongly arched jawlineand the unique pattern of roughened patches of skin

OFff SR WOI f t 2aA keSinainfestgd withkcRigtaudarns 8rid Ropearnciedm®Kyellow

in cdour (Figure 16). The majority oSRW®f both sexeare black in colougften with irregular white

patches on their belly. However, a small number of (mostly male) calves are born white with black
Y200f SR aLRGGAY3IZT FYyR 6S02YS LIS Idthaeffepal,i K of I
1999)

SRWasredistributed across temperate and polar waters of the Southern Hemisphere, including well
documented winter mating and calving areas located along the coasts of South America (particularly
in Argentina and Brazil), South Africa, southern Australia and2¢afand (Cooke and Zerbini, 2018).
The pelagic foraging grounds occupied3®Wsluring the austral summer are far less well known,

but are thought to be concentrated at latitudes of @&D°S Although the global population remains

well below the eBmated pre-exploitation size of 55,000 to 75,000 animatsmany regionSRWsre
steadily recovering from centuries of severe exploitation during the early whaling era (<1920Ds:
2001).Consequently, thie global conservation status hasencategorised as Least Concern (LC) since
2008(Cooke and Zerbini, 2018).

Whaling data, occasional sightings, and recent sateHi#eking work indicate that some southern

right whales use the pelagic waters around the Falklands during summer and autumn (Townsend,

1935; Zerbini et al., 2016, 2018; Weir and Stanworth, 20203umn@bly for foraging and during their
aSlazylrf YAINIGA2ya 0SG6SSy F2NIX3IAy3T YR 0NBSRA)
waters during winter. A wintering aggregation of SRWSs in nearshore waters was firdoaathented

during 2017 and haseen present every year since (Weir, 2021, 2022; Weir and Stanworth, 2019). The
whales often engage in surface active behaviour (SAGs, usually sexual in nature: Wilding Brown and
Sironi, 2023), with frequent observations of mating (Weir 2021, 2022), lamgresence of gunshot
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song (a male reproductive display: Crance et al. 2019) throughout the winter months (Cerchio et al.
2022) strongly supporting reproductive behaviour.

Figure 1.6.Identification features of southern right whales photographed in the Falkland Islands:
robust black coloured body with no dorsal fin (A); strongly arched jawlineyéBdwish callosity
pattern on the head (A,B); tail flukes often lifted when diving (C); broad paddiped flippers (D);

and a characteristic-8haped blow (E).

To date, no calvesf-the-year have been confirmed in the Falklands, despite survey effort occurring
during August and early September when calving occurs elsewinethe southwest Atlantic
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(Rowntree et al., 2013). Thewmposition of SRWSs using the Falklands wintering area comprises both
adults and juveniles, with a sex ratio biased towards males (Jackson2824l). Genetic analysis has
revealed that the SRWs using the FIWG are part of the wider seegh Atlantic population (Jackson

et al, 2022), for which the major contemporary calving and nursery grounds are located at Peninsula
Valdés in Argentina and Santa Catarina in Brazil (Cooke and Zerbini, 2018). However, an adult female
from aSouth African calving ground was also recently documented in the Falklands (Vermeulen et al.,
2023), suggesting that the Islands represent an important strategic location for understanding the
movements, connectivity, and behaviour of SRWs across the Bilgth Atlantic region.

1.4 Report format

The remainder of this report comprises chapteetating to specifidndividual components of the
DPLUS26fieldwork comprisingthe small boat survework (Chapter 2), the unmanned aerial vehicle
study of SRWSs (Chapter 3), telemetry work on sei whales (Chapter 4) and SRWs (Chthptdivi)g
behaviour of SRWs (Chapter #)e aerial abundance survey for SRWs (Chapjeand the sei whale
mark-recapture estimate (Chapt&). Each fieldwork component is presented as a standalone chapter,
with input and coauthorship of the relevant project partners.

1.5 Research permits

All of the work described in this report was conducted with the following permits issued by Falkland
Islands Government:

T R11/2017:Monitoring of baleen whales in the Falkland Islafdsyvering nofinvasive work
including visual surveys, phetdentification, acoustic monitoring, and faecal sampling.

1 RL14/2020: Population structure, foraging ecology and movements of baleen whales in the
FalklandsCovering biopsy and satellite tagging work.

1 R20.2023Cetacean research in the Falkland Islar@tsvering nofinvasive work as a follow
on from R11.2017.

T R32.20231nvasive research on baleen whales in Badkland IslandsCovering biopsy and
satellite tagging work, as a follean from R14.2020.

Copies of these permits are available on request from Falklands Conservation or Falkland Islands
Government.
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Chapter 2:Spatiotemporal occurrence ofei and
southern rightwhalesduring boat surveys

Caroline R. Weir

Falklands Conservation, Stanley, Falkland Islands

2.1 Introduction and aims

Previous targeted work on the spatial distribution, temporal occurrence and ecology of sei whales and
southern right whales in the Falkland Islands has included a pilot study of sei whales in Berkeley Sound
during 2017 (Weir, 2017), a sei whale study omwest coast of the Islands during 2018 (Weir, 2018),
three years (2019 to 2021) researching sei whales in Berkeley Sound and Falkland Sound (Weir, 2022),
and two targeted winter seasons for southern right whales (SRWSs) in the-easthFalklands during

2019 and 2020 (Weir, 2022pver this timeframe, baleen whale research in the Islands has evolved to
incorporate a range ofnovel technologies and address additional research questions aimed at
acquiring the most pertinent knowledge to inform the conservation and management of whales. For
example, tissue samples have been collected from whales during boat surveys to assgdasquop
structure and genetic diversity, while faecal samples are collected to identify prey species (Weir,
2022). In the current stud much focus of the boat survey work was on deploying satellite tags on
whales (seeChapters 4 and)sand collecting whale body measurements ($&gapter 3. However,

across the years the collection of standardised data on the occurrence, group sizes and distribution of
whales in the Falklands remains pivotal to answering the fundamental questions of where, when and
why they occur. This in turn is critical iaforming effective management of whales, for example
through the identification of key habitats that could be incorporated into marine management and
taken forward for global designations such as IUCN Important Marine Mammal Areas or Key
Biodiversity Aras and for assessing the spatial and temporal overlap between whales and potentially
adverse human activities.

The collection of robust spatiemporal datasets on marine predators such as cetaceans, pinnipeds,
sharks and seabirds is particularly challenging, due to the highly mobile andamigieg nature of
those species and thiguctuations in oceanography and prey availability that can influence predator
occurrence over oceawide scalesElock et al., 201)1 Consequently, it is usual for the numbers and
distribution of marine predatort an aredo showinter-annual and intreannual variation, requiring
long-term multi-yeardatasets in order to establish robust baselines against which to monitor change
and identify the drivers of such changes (&@mp et al., 20155zesciorka et al., 202@MPLUS126
facilitated the collection of three more years of targeted data on the sgatmoporal distribution of

sei whales and SRWs in the Falkland Islands. While the data collected during DPLUS126 was subject to
caveats regarding weather limitations atiee multi-faceted nature of the boat survey work (meaning
that focuswas split across several research goals requiring different methodologies), the data provide
additional years of information on group sizes, seasonality and spatial distribution that add
considerably to the existing available datasets.

This chapter providean analysis of the boabased data collected on both whale species during the

2022 to 2024 seasons as part of DPLUS126as a comparison to similar analyses carriedanhe
20192021 dataWeir, 2022).
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2.2 Materials and methods

2.2.1Study area

Small boat surveys were carried out between 2022 and 2024 in the +eath Falklands,
predominantly comprising the waters between Cape Pembroke and MacBride Head. The study area
for each species differed; between January and May the survey waskocussed on sei whales in

the Berkeley Sound region, while between June and early September the work targeted southern right
whales in an extended area that primarily covered the Volunteer Point to MacBride Head coastline
but also included some surveysiBérkeby SoundSeeFigures 1.2 to 1.for more information on the

study areas for each species.

While the desired routes were determined prior to each survey and planned to optimise spatial
coverage, the exact route taken on each boat survey was determined in practice by factors including
prevailing weather conditions and whale encounters.

2.2.2 Data collection

A 7.5 mrigiehulled inflatable boat with twin 9&p engines was used for the whale survey work, with

survey speeds typically in the region of 11 to 14 knots. For reasons of both safety and productivity (it
was difficult to work effectively with cameras@rampling equipment once spray began to come over

GKS 02603 avYlrftf o02F0d adaNWSea ogSNB 2yfe LIIYyySR
forecast. Weather conditions were therefore the primary constréinthe number of surveys carried

out per manth. Additionally, surveys in some months (particularly May and June) were limited by the
presence of coastal fog.

Duringeachsurvey,two to three observers searched continuously forward andotith sides of the

boat for visual cues (e.g., blows, backs, footprints, water disturbance) that might indicate the presence
of whales. The boat position was continuously loggedmiriintervals using a handheld Garmin GPS,
with all other data collected durgn the survey being recorded using a digital voice recorder and
subsequentlylinked to the GPS via correlated timestamps. Effort status was continuously logged as:
(1) Actie Search effort (while observers were actively scanning the sea surface in search of cetaceans);
or (2) Cetacean Encounter effort (while working with cetaceans and not actively searching for new
animals). Periods where the observers were not actively esdjdg either of those "on effort"
FOGAGAGASE 6SdPIdD RANAY3I fdzy OK oNBF1a& 2N al FSde |
logged. For every period of effort, the start and end times were recorded, along with environmental
data and effort shtus. A new set of data was recorded whenever conditions changed, for example
when changing from Active Search to Cetacean Encounter effort. Standardised environmental data
were recorded throughout the survey in order to assess the quality of the effdat\ddh regard to
detecting the target cetacean species. Those data comprised Beaufort sea state, swell height (m),
visibility (km), precipitation, and sun glare (see Weir, 2017, 2018 for definitions).

Whenever cetaceans were observed, the following standardised information was recorded: sighting
start and end times (recorded directly from the GPS to ensure accurate correlation with positional
data), effort status, species identification, group size {mum, maximum, best estimate), group
composition (adults, juveniles, calves, unknown age), and overall behaviour.

When conditions allowed, the boat was diverted to approach baleen whale sightiriggptement
activities associated with the oth&PLUS12groject research goals, particularly phettentification,
satellite tag deployments, and unmanned aerial vehicle measurements of wkidies an approach

was made, a second time and distance were logged when the boat was within 200 m of the animal(s)
and used to reflect actual animal location. On occasions where whales were not approached (e.g. due
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to time constraints or adverse weather), the time, vessel heading, relative bearing, and estimated
distance to the sighting were recorded, in order to subsequently calculate an accurate sighting
position.

2.2.3 Data analysis

Effort and sightings data were entered into standardised Excel databases as soon as possible after
each survey. The analysis positions for sightings were determined as: (1) the boat position at initial
sighting if animals were within 300 m; (2) the boatsjtion at encounter start time for whales
approached in closing mode; or (3) when animals were at distances exceeding 300 m from the boat in
passing mode, the sighting position was recalculated based on angle and estimated distance from the
boats GPS posiin using an Excel worksheet (MacLeod, 2011). The best visual estimate of group size
was used throughout analysis.

All mapping was carried out in Quantum Geographic Information System (QGIS: V3.28;
https://qgis.org) using the WGS 84 / UTM zone 21S projection.

The relative abundance of whales was calculated as both the number of sightings, and the number of
individuals, recorded per km afttive searcteffort. This represents a measure of relative abundance
and isnot a calculation of density or absolute abundance (Evans and Hammond, 2004). Relative
abundance was calculated using only effort and associated sightings data collected in conditions
considered to bdavourable for the visual detection of whales. Favourable conditions were defined
forthisreportasBe dzF 2 NIi aSIF &dF 4GS XnX agStt 2F Xudp Y

The sighting positions used for relative abundance mapping were the uncorrected boat positions at
the time of each initial sighting, since the sightingededto matchwith the associated effort in each

grid cell. One consequence of this approach is that the actual positions of the animals may have been
located in an adjacent grid cell. The relative abundance maps were producekhaigrid cell size.

Only grid cells in which >1 kawtive search effovas achieved were included in the maps, to minimise
falselyinflated relative abundance values when sightings were recorded in grid cells where very small
amounts of survey effort had occurred.

2.3 Results

2.3.1 Overview

A total of 68 boat surveys was carried out for DPLUS126 fieldwork between March 2022 and May
2024, resulting in totals of 456.8 hr and 6,031 km of survey efi@ablg 2.}). Of that, 206.7 hr and
4,527 km of effort comprised active search effort, while 250.1 hr and 1,505 km of effort was spent in
encounters with cetaceans. The cetacean encounter effort was split between multiple species as
shown inTable 2.2, but with sei whales and SRWSs being the focus of the vast majority of the
encounter effort.

Effort was not split evenly between the sei whale seasondMely) and the southern right whale
(SRW) season (@g5ep). A total of 40 surveys were completed in the sei whale season, versus 28
surveys in the SRW seasdralple 2.). This was largely the consequence of DPLUS126 having three
years of sei whale work (2022024) but only two years of SRW work (2022 and 2023).
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Table 2.1 Summary of boabased effort collected on 68 survey dates in 202224,

No. of survey

All survey effort (search and

Active Searclkeffort

Active Search effort in

Encounter effort

Year Month dates encounter) favourable weather

hr km hr km hr km hr km

2022 Mar 5 37.3 543.4 19.8 405.6 18.2 369.8 17.4 137.9
Apr 7 48.7 648.9 19.5 420.6 19.0 409.1 29.1 228.3

May* 1 4.2 70.4 2.4 60.8 2.4 60.8 1.8 9.6

Jul 9 60.2 742.5 27.8 615.1 27.3 603.4 32.4 127.4

Aug 8 43.7 563.9 20.2 451.2 17.4 391.2 23.5 112.8

2023 Feb 1 7.1 100.2 3.6 82.2 3.1 71.2 3.5 17.9
Mar 5 30.5 447.5 15.1 329.1 15.1 329.1 15.4 118.4

Apr 4 30.4 451.1 13.9 325.9 13.7 321.2 16.5 125.3

Jun 1 6.7 55.6 2.2 43.4 2.2 43.4 4.5 12.1

Jul 6 38.5 457.6 16.8 350.4 16.8 350.4 21.7 107.2

Aug 2 9.3 181.4 7.1 169.6 6.9 166.6 2.3 11.8

Sep 2 15.3 288.9 10.0 266.7 10.0 266.7 5.3 22.2

2024 Feb 2 11.3 138.9 4.6 92.6 3.6 71.3 6.7 46.3
Mar 6 48.1 565.4 18.1 362.3 16.3 326.7 30.0 203.1

Apr 6 42.4 452.4 14.0 299.6 12.6 267.5 28.4 152.9

May 3 23.4 323.1 11.7 251.7 11.3 243.4 11.7 71.4

2022  Total 30 194.0 2,569.1 89.7 1,953.3 84.3 1,834.4 104.2 615.9
2023  Total 21 137.8 1,982.3 68.7 1,567.4 67.8 1,548.6 69.1 414.9
2024  Total 17 125.1 1,479.8 48.3 1,006.1 43.8 908.9 76.8 473.7
All Total 68 456.8 6,031.2 206.7 4,526.8 195.8 4,291.8 250.1 1,504.5
*OnesurveyYOI NNA SR 2dzi Ay al& wHnHuH gla 2y | f1FdzyOK NIGKSNI GKIy C/ Qa NBaSI NOK
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Table 2.2 Distribution of cetacean encounter effort according to species, from boat surveys carried
out on 68 survey dateduring2022;2024.

Species common name Species scientific name Effort

Hr Km
Single species groups
Sei whale Balaenoptera borealis 125.8 921.6
Southern right whale Eubalaena australis 86.5 359.0
Humpback whale Megaptera novaeangliae 0.1 0.1
Killer whale Orcinus orca 1.7 11.8
t SIfSQa R2f LKAY Lagenorhynchus australis 18.4 124.5
/| 2YYSNRER2Yy Qa R2f L Cephalorhynchus commerson 11.5 61.9
Multi -species groups
Sei whale + dolphins 0.6 4.4
Southern right whale + dolphins 5.0 17.9
Humpback + dolphins 0.1 0.2
t SIHESDAEYSNAR2Y Qa 0.4 3.0
Total 250.1 1,504.5

A total of 889 cetacean sightings comprising 3,107 individuals was recorded during the2@B22
adzNISe 2Nl ® ¢KS tSIfSQa R2fLKAY ¢l a GKS yvYzada O
area {Table 2.3. Three other delphinid species were record@alfle 2.8 > O2 YLINRAAY 3 [ 2VYY
dolphin, a single dusky dolphihggenorhynchus obscujuknown tobe residentin the study area

(Weir and Black, 2018), and three sightings of killeales. All remaining sightings were of baleen

whales, with sei whales and southern right whales comprising the most numerous sediésZ.3.

Only a single humpback whale was recorded in the study area during the boat surveys. This was
surprising, considering the increased sightings of this species during 2021 (Weir, 2022), and the fact

that humpbacks were seen from shore during December/danin some years (Weir, pers. obs.). It

appears that humpbacks are most likely to be seen within the study diglatly earlier in the year

(NowJan) than the boat survey work was carried out.

As would be expected, the vast majority of cetacean sightings occurred while the survey was engaged
in active search effort, with smaller numbers of sightings recorded while off effort or while already
working with cetaceansT@able 2.4.

2.3.2 Spatistemporal distribution of Active Search effort

The total amount oéctive searcheffort collected in weather conditions deemed favourable (Beaufort

asSl adlradS Xnz agStft 2F XHdPp YI YR QAAAOAfAGE 27
hr / 4,291.8 km Table 2.}. The majority of that effort occurred in sea conditions with no whitecaps
(Beaufortseastateq Y cndm:0X f2¢ agStta 2F XMdn Y 06Ty OH: L
km (90.9%Figure 2.1

Most of the 20222024 active search effort occurred in March/April and in July/Augusigire 2.2

Table 2.}, representing the peak periods for sei whales and SRWSs respectivelyanmealvariation

was evident in the amounts of survey coverage achieved each mbBighré 2.3. For example, the

May coverage was far higher in 2024 due to the use of a local coxswain that year which allowed the
sei whale work to continue over a longer field season. The coverage achieved during the SRW season
(Jul to Sep) primarily reflected weathconditions in each of the years.
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Table 2.3 Summary of all cetacean sightings recorded during 68 boat surveys in theeasitfralklands in 2022024. The numbers of animals comprise
summed survey totals that likely include-sgyhtings of some individuals.

Species 2022 2023 2024 20222024
Sightings  Animals Sightings  Animals Sightings  Animals Sightings  Animals
Sei whale 92 208 40 118 97 283 229 609
Southern right whale 134 378 67 205 4 6 205 589
Humpback whale 1 1 0 0 0 0 1 1
UNID large baleen whale 14 16 2 3 7 14 23 33
Killer whale 1 1 1 3 1 7 3 11
Peale's dolphin 159 649 113 415 99 445 371 1,509
Duskydolphin 0 0 1 1 0 0 1 1
Commerson's dolphin 23 92 16 88 17 174 56 354
Total 424 1,345 240 833 225 929 889 3,107

Table 2.4 Summary of cetacean sightings by effort status during 68-bas¢d surveys in the nortbast Falklands durir@022;2024. The numbers of animals
comprise summed survey totals that likely includesightings of some individuals.

Species Active Search Active Search Cetacean Encounte Off effort Group size
(all) (favourable weather) effort

Sightings Animals Sightings Animals Sightings Animals  Sightings Animals Mean Range SD
Sei whale 178 484 172 469 45 111 6 14 27 1¢15 1.8
Southern right whale 163 437 161 435 31 110 11 42 29 1c¢l1 2.0
Humpback whale 1 1 1 1 0 0 0 0 1 ¢ C
UNIDlarge baleen whale 20 30 20 30 2 2 1 1 1.4 1¢8 1.5
Killer whale 2 4 2 4 1 7 0 0 3.7 1¢7 3.1
Peale's dolphin 301 1,182 280 1,108 41 189 29 138 41 1¢32 2.8
Dusky dolphin 1 1 1 1 0 0 0 0 1 ¢ g
Commerson's dolphin 39 249 38 234 7 28 10 77 6.3 1¢30 6.4
Total 705 2,388 675 2,282 127 447 57 272 35 1¢32 3.0
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Figure 2.1 Environmental data during 4,291.8 km adtive search effort collected in favourable
weather conditions (i.e. after data collected in Beaufort sea state >4, swell of >2.5 m, and visibility of
<5 km had been removed): (A) Beaufort sea state; (B) swell height; and (C) visibility (km).
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Figure 2.2Monthly distribution of 4,291.8 km dctive search effort collected in favourable weather
conditions, 20222024.
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Figure 2.3Monthly distribution of 4,291.8 km dactive searcheffort collected in favourable weather
conditions, shown for each of the three survey years.

Between February and May the spatial distributioracfive searcheffort was predominantly limited

to the Berkeley Sound are#&igure 2.4, where weather conditions and whale distribution were
favourable for working with sei whales. A few runs to Cape Carysfort were carried out late in that
period (April and MayFigure 2.4duringyears when sei whalesad departedearlier fromBerkeley
Sound.

During July and August, the emphasis of the survey work swapped to SRWSs witictivestearch

effort distributed along the exposed coastline from the Volunteer Lagoon mouth to MacBride Head
(Figure 2.4 However, some surveys of Berkeley Sound were also completed in those months to assess
SRW occurrence in that area. In early September, SRWs became scarcer and the survey coverage was
extended westwards along the north coast of East Falkland as faraSdheador entrance and Black

Pointin an effort tolocate whalegFigure 2.4.
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Figure 2.4 Spatial distribution of 4,291.8 km attive searcheffort collected in favourable weather
conditions in the nortkeast of the Falklands, 2082024: (A) February; (B) March; (C) April; (D) May;
(E) June; (F) July, (G) August and (H) September.
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2.3.3 Sei whales

2.3.3.1. Group size

Sei whales wereecorded in groups of 1 to 15 animalsdure 2.%, with a mean of 2.7 animals (SD=1.8,
n=229, median=2.0 animals). The majority of sightings comprised single animals (28.8%), pairs
(29.3%), and small groups of 3 or 4 animals (29.3%). KN&hs tests revealed no significant
difference in the groupise recorded by month (H=2.66, df=3, p=0RBigure 2.§, or by year (H=6.01,

df=2, p=0.05Figure 2.7.
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Figure 2.5 The frequency distribution of sei whale group sizes recorded during boat survey work,
2022,2024.
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Figure 2.6 Raincloud plot showing the distribution of sei whale group sizes according to month.
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Figure 2.7 Raincloud plot showing the distribution of sei whale group sizes according to year.

2.3.3.2. Temporal occurrence

Of the total 229 sei whale sightings (609 animals) recorded from 2022 to 2024, 172 (469 araivlals:

2.4) were recorded in association widlgtive searcheffort in favourable weather conditions and were
used for the calculation of relative abundance. Sei whale relative abundance was reasonably
consistent between February and April, declined during May, and was zero between June and
September Figure 2.8. However, it should be noted that only a small amount of survey effort was
available for June followgnthe removal of data collected in adverse weather; sei whales are still
present during that month in some years.
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Figure 2.8 Monthly relative abundance (individuals/km usiagtive search effort in favourable
weather only = 4,291.8 km), of sei whal2822;2024.
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2.3.3.3. Spatiatlistribution

Both sightings and encounter effort indicated that sei whales were distributed throughout Berkeley
{2dzy R FNBY G(GKS Y2dziK (2 (GKS AYyySNI I NBFI 060SiG6SSy
(Figure 2.9. It should be noted that because of more favourable (sheltered from swell) weather
conditions inside Berkeley Sound and giténaryfocus of DPLUS126 on taggiadnich requires calm

weather and close approacheshere was less survey effort at the entrance to the Sound or near
exposed headlandsuch asMengeary Pointompared with previous years. Sehales generally used

the centralareasof the Sound where the water was deepeahd their occurrence was lowerithin

1 km of the shoreline where the water depth was shalloviggire 2.9. The distribution of encounter

effort showed that sei whales typically moved arowrdaticallywithin the Sound, presumably while

foraging Figure 2.9.
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Figure 2.9Spatial distribution of all sei whale sightings (n=229) and encounter effort recorded during
boat surveys in the Falklands, 2@2P24. Sighting locations have been recalculated to reflect animal
positions rather than the location of the boat.

When survey effort was accounted for, thelative abundance of sei whalésr February to May
combinedwas reasonably similar throughout Berkeley Soufidyre 2.1), adding further support for

the widespread distribution of the speciegithin the Sound. The grid cells of highest relative
abundance werdocatedalong the south side of Berkeley Sound; however, this likely results at least
partly from the fact that boat surveys departed from Stanley and usually surveyed the south side of
the Sound first. Thefore, the tall blows of sei whales inside the Sound were more likely to be spotted
from the south side. The actual distribution of the whalEgre 2.9 shows use of the entire Sound.
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There was relatively little survey effort carried out during February, and sei whales were primarily
located in the outer half of Berkeley Sound during that moiitigre 2.1L In March and April they
were widely distributed across the Sourfddures 2.12 and 2.1,3while in May the overall numbers
were lower but the species was still distributed across inner, central and outer parts of the Sound
(Figure 2.1%
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--51.7

-58.0 -57.8

Figure 210. Relative abundance (animals/km) of sei whales in 4 km gridaatalated usingctive
searcheffort in favourable weather conditions$ I a G B4 St 8Kn Xu dp Y I frohR &
February to May, 2022024.
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Figure 2.1. Spatial distribution okei whales recorded during boat survapsfavourable weather
conditons S &0 GS XnX agStft duingfebMay: (Pt sedrshafford A £ A ( &
(red lines) and associated sei whale sightings recalculated to reflect animal positions (blg¢chkistars

(B) relative abundance (animals/km) in 4 km grid cells.

42



A

-51.5

-51.6

Bathymetry (m):
0

-51.7
-51.74 0 25 5 km
-125 S S|
T T
58.0 -57.8

51.5] 818
.51.6—% 16

Animals/km:

[1 =1 km effort; no animals

[Jo01-015 —

[Jo1s-030

[ 0.30-0.45
51.7 Il 0.45-0.60 517

Il -0.60

-58.0 -57.8

Figure 2.2. Spatial distribution okei whales recorded during boat survapsfavourable weather
conditons 651 a0 4GS XnX agStt dingarcht FApctive RarcekiGitArédA £ A (0 &
lines) and associated sei whalightings recalculated to reflect animal positions (black 3tansd (B)

relative abundance (animals/km) in 4 km grid cells.
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Figure 2.4. Spatial distribution okei whales recorded during boat survagsfavourable weather
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lines) and associated s@hale sightings recalculated to reflect animal positions (black starsl (B)

relative abundance (animals/km) in 4 km grid cells.
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2.3.4 Southern right whales

2.3.4.1. Group size

SRWs were recorded in groups of 1 to 11 aninfagufe 215), with a mean of 2.9 animals (SD=2.0,
n=205, median=2.0 animals). Most sightings comprised single animals (28.3%), pairs (29.8%), and
small groups of 3 or 4 animals (23.4%). Krugkallis tests revealed no significant difference in the
group size recordd by month (H=3.64, df=5, p=0.Geigure 216), or by year (H=2.95, df=2, p=0.23:
Figure 217). As in earlier studies, no newborn SRW calves were observed during boat surveys, with all
animals comrising juvenile/subadult and adults only.
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Figure 215. Thefrequency distribution of southern right whale group sizes recorded during boat
survey work, 20282024.
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Figure 216. Raincloud plot showing the distribution of southern right whale group sizes according to
month.
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Figure 217. Raincloud ploshowing the distribution of southern right whale group sizes according to
year.

2.3.4.2. Temporal occurrence

Of the total 205 SRW sightings (589 animals) recorded from 2022 to 2024, 161 (435 ahalals:
2.4) were recorded in association witlstive searcheffort in favourable weather conditions and were
used for the calculation of relative abundance.

SRW relative abundance was low during April and May, showed a strong peak in June, was at similarly
high levels in July and August, and declined in Septentigure 218), confirming the strong winter
seasonality of this species in the coastal waters around the Islands. It should be noted that the very
strong peak in relative abundance shown for June is likely an artefact of the relatively small amount
of survey effort irthat month.
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Figure 218. Monthly relative abundance (individuals/km usiagtive search effort in favourable
weather only = 4,291.8 km), of southern right whales, 22224.
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2.3.4.3. Spatiatlistribution

SRWs had a notably different distribution from that of sei whales, with little occurrence through the
centre of Berkeley Sound; rather, within Berkeley Sound they were distributed primaghghore
along the coastsHigure 2.1% SRWSs were also encountered within Port William and in the exposed
areas off Mengeary Point and Kidney IslaRijgre 2.19 However, the majority of sightings and
encounter effort for SRWs occurred between the Volunteer Lagoon mouth and MacBrideHitpae (
2.19 where most oflie winter survey effort was carried out. This was apparent particularly when the
relative abundance was calculated to take effort into account, with the highest density grid cells
occurring in the waters from Volunteer Point to MacBride Head but with metdedensities also
apparent in inner Berkeley Soun@éigure 2.2)

SRWs were not recorded inside Berkeley Sound during April and May; the few sightings of the species
that occurred in tlose months were on exposed coasts at Mengeary Point, Eagle Bodhhetween
Volunteer Point and dzii OK Y I y Bigured 2520 angl RP2Gnly a single June survey was carried

out during DPLUS126 (on 29 June 2023), during which an aggregation of SRWs was present in Port
William and several sightings were also recorded in Berkeley Séiguré 2.23 July and August
represent the peak pgod of SRW occurrence in the study area (Weir, 2022), and during those months
the species was widely distributdalit with highest relative abundance from Volunteer Lagoon to
MacBride Head and in the inner part of Berkeley Solrigutes 2.24 and 2.25By early September,

SRW occurrence decreased and only sporadic sightings were recorded between Volunteer Lagoon and
Black PointKigure 2.2%

2.4 Discussion

2.4.1 Data interpretation constraints

The total number of boat surveys achieved during DPLUS126 was lower than in DPLUS082 due to the
different nature and goals of the survey work. DPLUS082 specifically aimed to establish a baseline
dataset on the spatidemporal occurrence of baleen whales tato sites and therefore required a

good spatial and temporal spread of survey effort across multiple months and years (Weir, 2022). In
contrast, the fieldwork for DPLUS126 vidannedin shorter intensive periods timed for the expected
seasonal peaks in whale occurrence, with the primary goals of deploying satellite tags and collecting
unmanned aerial vehicle (UAV) imagery of whale body measurements.

The weather conditions encountered in the Falklands during DPLUS126 were also worse overall than
were recorded in DPLUS082, further limiting the opportesifor boat surveys and reducing the
alYLXtS aial s 2F¥ GKS RIGlraSio alyeée adaNBWSea GKIG
mornings or afternoons, rather than accomplishing full days at sea that would allow for better spatial
coverage. Additiondl, the nature of the work in DPLUS126 meant that more time was spent with
groups of whales durinthat project than might have been spent during DPLUS082, since deploying
satellite tags usually meant spending significant time making slow and careful approaches to sufficient
proximity to the whales to attempt a tag deployment. Similarly, the UAV wesklted in a lot of time
spentwith the boatstationarywhile the UAV made multiple flights over whale groups to measure all
individuals.

¢
L

Detailed comparisons of the distribution and seasonality of whales recorded during the two projects
therefore requires some caution in interpretation.
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Figure 219. Spatial distribution of southern right whales during boat surveys in the Falklands; 2022
2024: (A) sighting locations (n=229), recalculated to reflect animal positions rather than the location
of the boat; and (B) encounter effort.
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