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Life-history strategies of mammals vary widely, with reproductive
traits evolving to maximize fitness (Bronson, 1985). A strong
negative correlation exists between offspring number and birth
weight (Enzmann & Crozier, 1935; Clapham, 1996). Consequently,
all cetaceans are considered uniparous, typically giving birth
to a single calf (Slijper, 1949; 1966; Clapham, 1996). In smaller
cetaceans, rare cases of multiple fetus pregnancies have been
documented in the wild (Gonzalez et al.,1999; Davison et al., 2016)
and in captivity (Gray & Conklin, 1974; Osborn et al., 2012), but
successful twin births have not been documented (Osborn et al.,
2012). In large whales, confirmed evidence of twins is limited to
multiple fetuses recovered from harvested females (Slijper, 1949;
Kimura, 1957; Chittleborough, 1958; Best et al.,1984; Drinkwater
& Branch, 2022) and unsuccessful births of conjoined animals
(Tamburin et al., 2017).
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Knowledge of multiple pregnancies in large whales largely
derives from industrial whaling records. Using International
Whaling Commission data, Drinkwater & Branch (2022) reported
that 0.87% (2,197 out of 252,651) of pregnancies involved multiple
fetuses in baleen whales. In humpback whales (Megaptera
novaeangliae), the reported frequency is lower, at approximately
0.57%, although twin fetuses have been documented in several
studies (Slijper, 1949; Kimura, 1957; Chittleborough, 1958;
Drinkwater & Branch, 2022).

Multiple fetuses in pregnant large whales were most frequent
in females of greater length and age (Kimura, 1957), which
suggests that most twins are produced by physically well-
developed mothers that have attained a greater length than
the average for their age. Males predominated among fetuses
and size asymmetry was often observed between twin fetuses
(Slijper, 1949; Kimura, 1957). In uniparous mammals, multiple
pregnancies can be classified as either monozygotic (identical
twins), which arise from the division of a single fertilized egg
and produce genetically identical embryos that share nearly
all polymorphic alleles, or multizygotic (fraternal twins), which
result from the fertilization of two or more separate eggs (Endres
& Wilkins, 2005). In the latter case, offspring share on average
50% of their alleles, a level of genetic similarity comparable
to that observed among non-twin siblings (Sahu & Prasuna,
2016; Beck et al., 2021). In a global analysis of whaling-derived
datasets, Drinkwater & Branch (2022) reported that the proportion
of monozygotic twin fetuses was consistently lower than that
of dizygotic twins across mysticete species (4—34%), with the
notable exception of humpback whales, in which monozygotic
twins represented a higher proportion (57%).

Despite increasing documentation of multiple fetuses, there
remains no confirmed evidence of cetaceans successfully birthing
twin calves (Drinkwater & Branch, 2022). Rare reports include
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Figure 1. Location of the simultaneous strandings of two humpback whale calves (Calf 1: orange star, Calf 2: blue star) on 17 January, 2021, in

Marina Vallarta, Puerto Vallarta, Jalisco, Mexico.

stillbirths of conjoined animals, including one humpback whale
(Zemsky & Budylenko, 1970; Kompanje, 2005; Kompanje et al.,
2017; Tamburin et al., 2017), as well as cases of premature twin
fetuses (Tiongson et al., 2025). In captive cetaceans, a single
case of a full-term twin pregnancy has been reported in a beluga
whale, in which only one calf survived (Osborn et al., 2012).
Genetic evidence of twin calves born to the same female in the
wild has remained elusive.

Cetaceans exhibit the fastest fetal growth rates among
mammals (Frazer & Huggett, 1959; van Aswegen et al., 2025a).
This represents an extreme energetic demand on pregnant females
(Lockyer, 1981; van Aswegen et al., 2025b). Modeling studies
suggest that while twin survival declines sharply with fetal growth,
humpback whales may be capable of carrying twins to full term,
albeit with high mortality risk (Drinkwater & Branch, 2022).

Because most knowledge of whale multiple pregnancies derives
from historical whaling, strandings remain the main source of
evidence in modern populations, including studies documenting
vessel strikes and fishing-gear interactions affecting humpback
whales in the Mexican Pacific (Ransome et al., 2021; Lazcano-
Pacheco et al., 2022; Frisch-Jordan & Lépez-Arzate, 2023).

Here, we report the first confirmed documentation of a live
twin birth in a large whale species, based on the stranding of
two full term, neonate humpback whale calves in January 2021,
in Puerto Vallarta, Jalisco, Mexico.

Humpback whales have a cosmopolitan distribution and
migrate between high latitude feeding areas and low latitude
breeding areas (Dawbin, 1966), with 14 distinct population
segments (DPSs) recognized in (sub-) tropical breeding regions
worldwide (Bettridge et al., 2015; NOAA, 2016). Banderas Bay
is located at the center of the mainland Mexico breeding area,
of the Mexico DPS (Calambokidis et al., 2008; Bettridge et al.,
2015), with sexually mature adults of both sexes assembling
each winter to breed, and females arriving after approximately 11
months gestation (Chittleborough, 1958) to give birth (Ransome
et al,, 2022).

At approximately 06:00h on 17 January, 2021, the Banderas
Bay Stranding Network received a report of a live humpback
whale calf stranded on Marina Vallarta beach, in Puerto Vallarta,
Banderas Bay, Mexico (Fig. 1). Upon arrival of stranding network
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personnel at the site at ~07:00h, it was determined that there
were two calves stranded on the same beach approximately
250 m apart (Fig. 1). According to local surveillance personnel,
the calves likely stranded around 01:30h that morning. The calf
initially reported alive (Calf 1) had already died, and the second
calf (Calf 2) was also found dead. Following the guidelines of the
stranding protocol (DOF, 2014), the species was identified, an
external examination was performed to look for wounds and/or
scars, to determine the sex of the individuals, and photographs
and videos were taken. Additionally, body measurements were
made, and skin tissue and baleen samples were collected from
both carcasses. Both calves were located in the wave-breaking
zone, oriented parallel to the waves, and their position varied with
wave action. Calf 1 stranded further north on the beach (Fig. 1)
and had a total curved length of 4.87 m, while Calf 2 measured
3.78 m (Table 1). The weight of both calves was estimated using
the WhaleScale application v4.0.1 (Harms et al., 2024). Both
calves presented folds typical of newborns. Calf 1 presented
fresh attached remnants of a bleeding umbilical cord measuring
10.5 cm in length, as well as an open umbilicus with no signs of
cicatrization. Calf 2 presented an open and bleeding umbilicus
with 1 cm of remaining umbilical cord. No external parasites,
such as cyamids or barnacles, were observed on either calf

Table 1. Geographic position and general body measurements of
humpback whale calves stranded on 17 January, 2021, in Marina
Vallarta, Puerto Vallarta, Jalisco, Mexico. The weight of both calves
was estimated using the WhaleScale application.

Location and corporal

measurements Calf1 Calf2
Latitude 20°39'34" N 20°39'31"N
Longitude 105°15'18" W 105°15"11" W
Decomposition Condition (fresh) 1 1
Body Condition 4/5 2/5
Total curve length 4.87m 3.78m
Dorsal fin width 0.56m 0.41 m
Dorsal fin height 0.18 m 0.083 m
Pectoral fin length 1.33m 1.0m
Eye aperture length 0.05m 0.053 m
Baleen plates length 6.50 cm 5cm
Estimated weight 1,758 kg 832 kg
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Figure 2. A) Rostrum of Calf 1, B) ventral region section of Calf 1, C) ventral view of Calf 2, and D) necropsy on Calf 2.

(Fig. 2). Based on the size, physical condition, and state of each
animal, both were identified as neonates within a few hours of
birth. Furthermore, both calves were male, as determined by
observation of the protruding penis (Glockner, 1983) and later
genetic confirmation.

Both stranded neonate calves presented a small amount of
straw-colored fecal discharge, pale mucous membranes, complete
tongue, short and soft baleen plates (Table 1) and vibrissae in each
tubercle in the anterior part of the rostrum. No apparent trauma or
malformations were observed in either carcass. Neither exhibited
any macroscopic lesions indicative of death from trauma, severe
physical injury, entanglement, chronic disease, or widespread
systemic damage. These findings suggest that death was likely
due to natural causes. Calf 2 was in poor body condition for its
species (2/5), showed no signs of dehydration, and displayed
conjunctival hyperemia in the eyes. Due to the area’s popularity
as a tourist beach and the typical high number of daily visitors,
along with tidal conditions and personnel availability, only Calf
2 was necropsied (Fig. 2). Subsequently, both carcasses were
towed by boat to the center of the bay to minimize impacts on
the tourist area and allow natural decomposition.

The fecal and blood samples were analyzed at a human clinical
laboratory that frequently analyzes marine mammal samples.
Heart and stomach tissue samples were collected and sent for
examination by a pathologist specialized in marine mammals.
The necropsy of Calf 2 revealed that its lungs were active and
inflated. One lung was filled with fluid and the other with air,
and water was also present in the stomach, indicating that this
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calf was born alive. Blood chemistry results for Calf 2 showed
deviations from published reference values for humpback whale
neonates (Holyoake et al., 2012), including low levels of glucose,
BUN, total protein, albumin, and phosphorus, while creatinine
and bilirubin levels were elevated (Table 2). This biochemical
profile is suggestive of metabolic stress and possible multi-organ
compromise, likely resulting from systemic metabolic stress or
a shock state. The combination of elevated creatinine, low BUN,
and low protein and albumin levels suggests impaired renal
filtration and hepatic synthetic function, potentially accompanied
by protein loss through renal excretion or malnutrition. Elevated
bilirubin further supports hepatic dysfunction, possibly associated
with hemolysis or biliary obstruction. Collectively, these findings
indicate acute multi-organ failure, primarily affecting the kidneys
and liver. Additionally, low phosphorus may have contributed
to neuromuscular or respiratory compromise, which, although
possibly artifactual due to delayed processing, could also reflect
metabolic exhaustion. Reference ranges for AST and ALT were
unavailable, but these values are not considered clinically relevant
in this context (Groch et al., 2018).

Coprological analysis revealed a significant number of
inflammatory cells in the sample, indicative of acute intestinal
irritation likely triggered by stress. An acidic pH (6) was recorded,
which may also be associated with this severe inflammatory
response. Low counts of polymorphonuclear leukocytes (0—1
per field) and red blood cells (0-5 per field) were observed,
suggesting mild gastrointestinal mucosal damage, most likely
stress-related. Gram-negative and Gram-positive bacilli, as well as
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Table 2. Clinical analyses results of humpback whale Calf 2 which
stranded on 17 January, 2021 in Puerto Vallarta, Mexico, and
comparison with results from two stranded neonate humpback
whales from Western Australia (Holyoke et al., 2012).

Peaceful Bay, Quinns Rock,

- Calf 2 Australia Australia
Clinical analyses Bandera]s (Holyoake etal.,  (Holyoake et
Bay, Mexico 2012) al., 2012)
Glucose (mg/dL) 18 66.78
B'°°d(‘r’;‘;7d”L';’°ge” 23 62.72 82.88
Creatinine (mg/dL) 29 1.469 1.41
ALT (U/L) 32 101 108
AST (U/L) 159
ALP (U/L) 677
Amylase (U/L) 30
Total bilirubin (mg/dL) 1.1 0.0584 0.03504
Total protein (g/L) 2.2 43.1 72.5
Albumin (g/L) 1.3 22.2 38.1
Globulin (g/dL) 09
Phosphorus (mg/dL) 4.7 9.77 36.46

Gram-negative coccobacilli, were detected; however, these bacteria
are considered non-clinically relevant (Sandle, 2014). Protozoa
were present in low numbers and without species identification,
likely representing environmental contamination rather than true
parasitic infection, as their presence was minimal. Samples of
stomach and heart tissue were submitted for histopathological
processing and analysis. According to the pathology report, the
stomach tissue showed gastric mucosa erosion, congestion,
hemorrhage, and inflammatory cell infiltration. These changes are
consistent with a state of shock preceding death, suggesting the
animal was in a terminal (agonal) state. There were no relevant
pathological changes in the heart tissue found.

Based on the combined histopathological, clinical, and
biochemical findings, the cause of death in Calf 2 is consistent
with drowning, as the only significant lesions were observed
in the pulmonary tissue (pulmonary edema). These findings
were accompanied by multiple systemic alterations—including
hepatic and renal dysfunction—compatible with terminal shock
and metabolic exhaustion. The absence of trauma, congenital
anomalies, or signs of infectious disease further supports the
conclusion that the death was not due to pre-existing pathological
conditions but rather resulted from acute physiological collapse
during the agonic state.

To investigate the parental relationship of the stranded calves,
skin tissue samples from both individuals were preserved in
96% molecular grade ethanol and kept at -20°C until processed.
In addition, tissue samples from three other stranded calves
collected during a different season (2024) were included as
reference samples to provide baseline information for relatedness
estimations. These additional samples were not part of the focal
event and were exclusively used to improve the performance and
calibration of relatedness estimators, but were not included in the
biological interpretation of the focal relationship. DNA extractions
were carried out from 15 mg of tissue using the DNeasy Blood and
Tissue Kit (Qiagen Ltd.), following the manufacturer’s instructions.
Extracted DNA was quantified with a Qubit 3.0 fluorometer using
a dsDNA HS Assay Kit (Life Technologies), diluted to 20 ng/pL in
ultrapure water, and stored at -20°C until use. DNA was extracted
from two tissue samples per individual (pseudo-replicates). Gender
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identification and maternal lineage analysis were performed
concurrently with multilocus genotyping to confirm that both
tissue samples corresponded to a single stranded specimen.
Gender identification was performed by PCR amplification of
the ZFX and ZFY genes according to the protocol described by
Bérubé & Palsbgll (1996). For maternal lineage assignment, an
approximately 800-base pair section of the mtDNA control region
was amplified using Dlp-1.5 and DIp-8G primers (Garrigue et al.,
2004) and sequenced with BigDye v3.1 on an ABI 3730xI (Applied
Biosystems). Sequences were reviewed and manually edited in
the software ChromasPro v2.1.10.1 (Technelysium Pty Ltd) to
define haplotypes and compare them with those reported for
the species in the North Pacific Ocean (Baker et al., 2013), thus
assigning each specimen to its corresponding maternal lineage.
For multilocus genotyping, 34 cetacean microsatellite markers
were amplified in eight multiplex PCR reactions (Supplementary
Material 1) using the Qiagen™ Multiplex Kit Plus (Qiagen Inc.), 0.25
UM of each primer, and 15 ng of DNA. The overall quality of the
PCR amplification products was first assessed by electrophoresis
in 2% agarose gel with 0.5X TBE and GelRed® 3X dye (Biotium,
Inc.), at 125 volts for 35 minutes, and visualized under UV light
at 260 nm. Duplicates and negative PCR controls were included
as quality controls (see Morin et al., 2010). Amplicons were
separated and detected by capillary gel electrophoresis on an
ABI 3730 Genetic Analyzer (Applied Biosystems Inc.) including
GeneScan 600 LIZ as size standard (Applied Biosystems Inc.).
Fragment analysis was performed with GeneMarker® ver. 3.0
(Soft Genetics LLC). Genotyping error rate was assessed using
both DNA extraction and PCR duplicates, with four multilocus
genotype readings per specimen. Complete multilocus genotypes
(allele sizes for each locus and individual, including replicate
consistency), as well as pairwise relatedness estimates for all
individuals, are provided in Supplementary Material 1. MICRO-
CHECKER 2.2.3 (Van Oosterhout et al., 2004) was employed to test
for the presence of null alleles, large allele dropout, and scoring
errors, using 95% confidence intervals in Monte Carlo simulations.
Kinship (rxy) was estimated using COANCESTRY 1.0.1.2 (Wang,
2011), which incorporates five minimum likelihood (Lynch, 1988;
Queller & Goodnight, 1989; Li et al., 1993; Ritland, 1996; Lynch &
Ritland, 1999; Wang, 2002) and two maximum likelihood kinship
estimators (Milligan, 2003; Wang, 2007). Although the best-
performing kinship estimator depends mainly on the number of
genetic markers and the levels of variation detected (Wang, 2011),
COANCESTRY incorporates Monte Carlo simulations to test the
performance of each estimator in real kinship relationships. After
the simulation, the best-performing estimators were selected
based on the correlation between simulated and observed values,
using the full dataset (including reference individuals) to improve
estimator calibration. Because all individuals in a population share
ancestry to varying degrees (Guan & Levy, 2024), inbreeding was
incorporated into the inference of pairwise kinship estimates.
The genetic data showed that there was no evidence of cross-
contamination or sample mislabeling; gender and maternal
lineages matched with the stranding data records for tissue
samples and amplification duplicates. All specimens were
genotyped at least for 33 loci, and no evidence of null alleles
or genotyping errors was found when scoring replicates (see
Supplementary Material 1). Queller & Goodnight's (1989) moment
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estimator (Q&G) and DYADML likelihood estimator (Milligan, 2003)
are widely used for estimating pairwise relatedness in population
and molecular ecology (Blouin, 2003). Both estimators showed
high accuracy in predicting the outcomes of 100 simulated pairs
representing true parent—offspring, full-sibling, half-sibling, first-
cousin, and unrelated relationships (R2 = 0.999 and P<0.05 for
Q&G; R2=0.990 and P<0.05 for DYADML). Relatedness between
the stranded calves was estimated as Q&G = 0.5017 and DYADML
= 0.4010 (Table 3). Mitochondrial control region sequencing
demonstrated that both calves shared the same maternal
haplotype (F2), consistent with either a mother—offspring or full-
sibling relationship, whereas nuclear genetic data supported two
possible relationships: parent—offspring or full siblings (fraternal
twins). Because first-degree relationships (parent—offspring and
full siblings) are genetically indistinguishable based solely on
relatedness coefficients, inferring kinship categories requires the
integration of genetic, developmental, and ecological evidence.

This stranding event represents the first molecularly confirmed
report of a live birth of fraternal twin humpback whale calves, and
potentially the first confirmed twin birth in any large whale species.
Although both calves were deceased when the stranding was
attended, at least one had been alive prior to our arrival, making
this case only the second documented instance of a cetacean twin
pregnancy reaching full term (Osborn et al., 2012). Multiple lines
of evidence support the interpretation that the stranded calves
were fraternal twins. Both were neonates with active bleeding
from the umbilical tissue and no signs of healing (Fig. 2). They
were found in close proximity and displayed size asymmetry
consistent with historical observations of twin development in
large whales (Slijper, 1949; Kimura, 1957). Furthermore, both
calves were male, consistent with male-biased sex ratios reported
for multiple pregnancies (Kimura, 1957; Ichihara, 1962).

Genetic analyses supported these findings: both calves shared
the same mitochondrial haplotype (F2), which is common in the
North Pacific (Baker et al., 2013) and prevalent in the Mexican
Central Pacific (Llamas-Gonzalez et al., 2024), and exhibited a
high proportion of shared alleles (~50%), consistent with a first-
degree relationship (i.e., full siblings). Under these conditions,
multilocus genotypes provide sufficient resolution to effectively
exclude alternative kinship scenarios arising from independent
reproductive events. This level of multilocus allele sharing aligns
with expectations for close kin and is highly unlikely to arise
among independent offspring from different reproductive events,
given the number and variability of loci analyzed. Taken together,
the genetic and morphological evidence consistently supports a
full-sibling relationship between the two individuals. Given that
first-degree relationships (parent—offspring and full siblings)
are genetically indistinguishable based solely on relatedness
coefficients, the inference of kinship category was refined by
integrating genetic results with developmental and ecological
context. In this case, the shared mitochondrial haplotype,
comparable body size, neonatal condition, and close spatial
association strongly support the inference that both individuals
originated from the same reproductive event, consistent with
fraternal twins.

These findings align with survival models based on whaling fetal
length data that suggest sperm whales (Physeter macrocephalus)
and humpback whales are the only two large whale species that
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Table 3. Microsatellite-based multilocus relatedness estimates for
the two humpback whale calves stranded on 17 January, 2021 at
Marina Vallarta, Puerto Vallarta, Jalisco, Mexico. Simulated kinship
values are shaded in grey.

Individuals rQG r %Gs‘!/oc r Dyad ML rll.)g?g;ol/lol'
Calf 1 vs Calf 2 0.5017 ((?6021512) 0.4010 g’fgj)
Parent - Offspring 0.5118 (005:1296687) 0.5559 gj.ssg;gg),

Full-sibs 29 1.469 1.41

Fraternal twins 0.4891 ?;::; 0.5187 (5)5439:23)
Half-sibs 0.2545 ?2273715 0.2849 ((?_'320673;)'
First cousins 0.1220 (g&ggg 01727 %J]]gg]:a)
Unrelated -0.0014 (000219961) 0.0700 51000804527)

could potentially carry twins to full term (Drinkwater & Branch,
2022), despite the substantial energetic demands of late gestation
(van Aswegen et al., 2025b). In this case, twin fetuses were large,
with one having a greater body length (4.87 m) and the other
slightly smaller (3.78 m) than the 4.1 m average for males at birth
found in a recent drone videogrammetry study from the nearby
North Pacific breeding area of the Hawai'i DPS (van Aswegen
et al.,, 2025b). Gestational survival is constrained in multiple
pregnancies of whales due to mother’s uterine capacity, maternal
body condition, resource availability, and environmental variability
(Ichihara, 1962; Argente et al., 2006; Drinkwater & Branch, 2022).

Behavioral observations are suggestive of a maternal
relationship. During the stranding, an adult female, identified as
3BB162 (“Guerrera”, Fig. 3), was observed exhibiting agitated
behavior near the calves, consistent with maternal distress. The
whale was observed for approximately seven hours, swimming
back and forth in 1.4-3.7 m deep water within a 500 m area in
front of the beach where the calves had stranded. Based on the
observations of Slijper (1949) and Kimura (1957), most twin
births in baleen whales are thought to occur in physically well-
developed females that have reached a body length greater than
the average for their age. Female 3BB162 is a good candidate for
such a reproductive capacity, as she was first identified as an adult
in 2004 in Banderas Bay Humpback Whale Photoidentification
Project/FIBB Catalog (https://ecobac.org/en/research/), making
her more than 20 years old at the time of the 2021 stranding event.
She was first documented with a calf in 2010, when she was
disentangled by the Mexican disentanglement network (Red de
Asistencia a Ballenas Enmalladas; Frisch-Jordan & Lopez-Arzate,
2023), and her life history indicates at least four pregnancies
(Supplementary Material 2; FIBB Catalog/ECOBAC, unpub. data).
Subsequent observations of “Guerrera” in a courtship group the
next day (18 January, 2021), and then with a calf in March 2022
and subsequently in December 2022 (Supplementary Material
2; FIBB Catalog/ECOBAC, unpub. data) further corroborate her
reproductive capacity and provide additional ecological context
to the event. Studies into the female reproductive organs of
Australian harvested humpback whales in the 1950s found
evidence of ovulation after calf loss during/around parturition
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(Chittleborough, 1958). While there is no genetic evidence that
the female 3BB162 sighted offshore from the stranding was
the mother of the twin calves, the abnormal behavior observed
is noteworthy and suggests a maternal relationship to the
neonates.

Moreover, on 21 March of the same year, 2021, sport fishermen
notified one of the authors (CDOO) of the observation of an adult
humpback whale pushing a dead calf to the surface off the coast
of Colima, Mexico (19°05'00" N, 104°28'00" W), south of Puerto
Vallarta. For several minutes, they observed how the adult whale
moved the calf from side to side, as if shaking it, and emitting
agitated breaths. The calf was very small, about the size of a
newborn; it is unknown whether it had just been born or if it had
already been born and subsequently died. Minutes later, other
adult whales were observed nearby. After witnessing the event,
the sport fishing boat had to move away from the area, and the
outcome of the event was unknown. There were no reports of
the calf being stranded in the following days. This event stands
out to show similar behavior, of an adult whale, assuming it is
the mother, displaying activities of behavior similar to that of a
‘mourning’ or ‘concern’ for the calf. It also stands out because
it occurred in the same winter season in which the twin calves
were found stranded in Puerto Vallarta, Jalisco.

Epimeletic behaviour typically involves stationing near
the carcass or actively carrying it on the dorsum or melon in
odontocetes (Bearzi & Reggente, 2018). Thus, there is little
information available on this behavior in mysticetes (Bearzi et al.,

Figure 3. A) Position of the whale 3BB162 “Guerrera” (highlighted
with a red circle) and red arrows indicating the locations of people
in kayaks. B) Photoidentification showing the whale deep diving in
1.4-3.7 m of water near the swimming-buoy line (black arrows) in front
of the stranding beach of the two twin calves.
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2018), and the observations reported in this document represent
the only records in Mexican waters.

While the two neonates did not survive the birthing event
and only one was necropsied, this case study provides new
insight into why large whales are so rarely documented with
twin calves. Calf 2 was concluded to have drowned, and it seems
likely its fraternal twin may have succumbed to the same fate.
Therefore, confirming that even if twin fetuses survive to full term,
complications from prolonged birthing in an aquatic environment
may result in drowning.

Considering that fewer than one in 500 multiple pregnancies
result in live births (Drinkwater & Branch, 2022), the successful
development of apparently healthy fraternal twins represents
a rare and noteworthy event. These observations contribute
new information on humpback whale reproductive biology and
demography. There is a significant lack of published data regarding
clinical laboratory reference ranges for humpback whales and
other large cetaceans. This scarcity of baseline information poses
a major challenge for the interpretation of diagnostic findings
in stranded or diseased individuals. Many aspects of this topic
remain poorly understood, but the present study provides valuable
preliminary data that can serve as a reference for future health
assessments in the species. Expanding long-term monitoring,
genetic sampling, behavioral observations, and enhancing clinical
evaluations will be critical to improving understanding of multiple
pregnancies in cetaceans and their ecological implications,
ultimately supporting conservation and management efforts in
cetacean populations.
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