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Large whales within the ocean ecosystem

There are several ways large whales impact their marine
environment:  nutrient  cycling,  supporting  primary
productivity,  physical  engineering,  carbon  sequestration
(within their biomass), and habitat creation. They also fill
a  cultural  role  and  possess  intrinsic  value,  but  those
discussions are  outside the scope of  this  succinct  letter.
With so many ways that large whales impact the marine
environment, conservation efforts must be strengthened to
ensure their survival.

These massive mammals can grow up to 33 m in length,
with  the  blue  whale  topping  out  as  the  largest  known
animal to ever grace this planet (NOAA). The runners-up
include right, bowhead, fin, humpback, sperm,  and grey
whales, all  of them averaging from 30 to 100 tonnes as
adults  (International  Fund  for  Animal  Welfare,  2025).
This  collection  includes  whales  from  multiple  taxa,  as
most are baleen whales, but the sperm whale is a member
of the Odontocetes class (International Fund for Animal
Welfare,  2025).  Their  similar  size  and  feeding  habits
allows them to be grouped together functionally.

Nutrient Cycling and Primary ProducƟvity

These large whales require several tonnes of food per day,
in the form of plankton and other marine invertebrates, as
well  as  fish  for  some  (Baumgartner et  al.,  2007),  to
support their large body mass. Feeding methods vary with
each  species,  but  mostly  involve  variations  on  filter
feeding  upon  dense  prey  patches,  many  of  which  are
found near  the  ocean  floor  (Baumgartner et  al.,  2007).
The subsequent fecal waste these whales produce is rich
in  nutrients  and  is  typically  deposited  near  the  surface
(Roman,  et  al.,  2016).  This  represents  an  influx  of

nutrients ripe for fertilizing the photosynthetic organisms
that  remain  near  the  surface  where  sunlight  can  still
penetrate (Roman,  et al.,  2016). In this way, whales are
moving these limiting nutrients to where they are needed,
allowing  micro-  and  macro-algae  to  take  up  carbon
dioxide from the  atmosphere adjacent  to  the water  and
convert it into sugars through photosynthesis.

Ecosystem Engineering

Additionally, when these whales move through the water
column  on  deep  dives  to  forage  on  the  seafloor,  their
massive  size  allows  them to  act  as  physical  engineers,
altering  the  marine  landscape,  even  creating  upwelling
zones as they resurface (Roman, et al., 2014). Evidence of
mud on the rostrums of some whales indicates they may
be digging through the substrate to forage (Hamilton and
Kraus, 2019).

Carbon sequestraƟon

As they feed and grow, these large cetaceans hold within
their bodies a significant amount of carbon (Smith, 2006).
Lipids  consist  of  about  77%  carbon  and  54%  protein
(Jelmert and Oppen-Bernsten, 1996). After accounting for
dry biomass of 40%, about 10% of their body consists of
carbon (Jelmert  and  Oppen-Bernsten,  1996).  While
uncertainty lies within any calculations of carbon storage
by whales, their large mass and long lifespan may allow
them  to  be  considered  a  carbon  sink,  especially  when
coupled with the previously mentioned ability to stimulate
carbon dioxide uptake by marine algae (Pearson,  et al.,
2023). They continue to sequester carbon after they die
and sink the the ocean floor (Pearson, et al., 2023).
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Whale Falls

Even in death, these whales continue to play a supportive
role.  When a large whale dies and falls  to the seafloor,
they create a unique habitat similar to hydrothermal vents
(Smith  and  Baco,  2003).  These  ‘islands’  or  zones  of
underwater  productivity  can  support  a  large  number  of
species,  many  of  whom are  unique  to  whale  carcasses
(Smith and Baco, 2003). Researchers have identified four
unique stages of whale decomposition, each with its own
complement of community members, such as fish, sharks,
crustaceans, worms (especially of the genus Osedax), and
bacteria  that  play  different  roles  in  breaking  down  the
massive carcasses into nutrients to be recycled by these
benthic  dwellers  (Smith, et  al.,  2015).  Some  of  these
species are also at risk of extinction because of reductions
in whale populations, highlighting a potential cascade of
ecological impacts (Smith, et al., 2019).

Whale conservaƟon

Many  groups  worldwide  are  working  to  further  whale
conservation, some who focus on single species, such as

the North Atlantic Right Whale Consortium (NARWC), to
more  general  organizations  such  as  World  Wildlife
Federation  (WWF)  and  International  Fund  for  Animal
Welfare  (IFAW).  Marine  Protected  Areas  (MPA’s)  can
create an umbrella of protection by minimizing harm for
an entire ecosystem and all the components within it, both
biotic and abiotic (Marcos  et al., 2021). Protecting even
just  one  keystone  species  can  lead  to  wider  ranging
protections,  as  they  support  ecosystem functions  (Bell,
2025). Ecosystem-based management is an ever-growing
strategy,  considered  the  best  option  for  protecting  our
oceans (Roberge and Angelstam, 2024).

Conclusion

Large whales boost primary productivity, cycle nutrients,
physically restructure the marine environment, sequester
carbon,  and  create  unique  habitat.  When  we  protect
whales, we support an entire marine community, one that
relies on the ecosystem services these whales provide. 
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