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CHAPTER FIVE

Losses of 
Ecosystems and 

Biodiversity
“Forces profound and alarming are reshaping the upper reach-
es of the North Pacifi c and Arctic oceans,” warns Los Ange-
les Times investigative reporter Susanne Rust. Those ominous 
forces, she adds, are “breaking the food chain that supports 
billions of creatures and one of the world’s most important fi sh-
eries.”38 From 2015 through 2021, scientists noticed serious 
signs of trouble in the Bering Sea (off Alaska’s western coast) 
and nearby waters. These included partial or total die-offs of 
animals on a scale larger than ever seen in the region. 

For example, a variety of fi sh species either suffered severe 
decreases in numbers or completely disappeared from the 
waters bordering Alaska. Among them were Arctic cod and 
snow crabs, both of which had been abundant in that area for 
centuries. Several species of seabirds—including horned puf-
fi ns, shearwaters, and black-legged kittiwakes—also largely 
vanished from the region.

At the same time, some sea creatures that normally were 
seen only rarely in the region moved into it in increasingly large 
numbers. Notable was the Pacifi c cod, for instance, tradition-
ally a subarctic fi sh that existed in very small numbers in the 
cold arctic waters. Those numbers exploded, increasing by a 
factor of almost ten from 2010 to 2021. Especially noteworthy 
among the invaders are large predators, including killer whales.  
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Experts have confi rmed that the main 
cause of these unprecedented and sweeping 
changes in the Arctic seas has been a rapid 
warming produced by climate change. “Long 
stretches of record-breaking ocean heat and 
loss of sea ice have fundamentally changed this ecosystem from 
bottom to top and top to bottom,” Rust writes. An ecosystem is a 
specifi c localized environmental area, including its animal and plant 
species. Rust adds, “Scientists describe what’s going on as . . . a 
brutal ‘regime shift,’ an event in which many species may disap-
pear, but others will replace them.”39

Damaged Ecosystems and 
Species Extinctions

Climate scientists point out that the extraordinary situation un-
folding near Alaska is worrying not only for its local impacts but 
also because it affects people and animals across large portions 
of the globe. The Bering Sea and the formerly frigid waters near 
it long constituted one of the world’s leading fi shing grounds. 
That ecosystem traditionally supplies more than 40 percent of the 
yearly US fi sh and shellfi sh catch. It is also a vital food source for 
residents of northeastern Russia. 

As similar cold-water ecosystems around the world steadily 
grow warmer due to the changing climate, the balance of nature 
on a global scale is altering in ways similar to the situation in the 
Bering Sea. According to marine scientist Janet Duffy-Anderson, 
“Globally, cold-water ecosystems support the world’s fi sheries. 
Halibut, all of the cod, all of the benthic crabs, lobsters,” and 
numerous other sea species come from such areas. Together, 
she says, they have long made up one of the planet’s preeminent 
food sources. Humanity may be witnessing the beginning of a 
large-scale ripple effect, she adds, that could severely damage 
fi sheries in many regions. Therefore, “Alaska is a bellwether for 
what other systems can expect,” she says. Very possibly, “it’s re-
ally just a beginning.”40

ecosystem
A specifi c localized envi-
ronmental area, includ-
ing its animal and plant 
species



Furthermore, climate experts and biologists alike say, the cold-
water regions in question are not the only planetary ecosystems 
that are currently being affected by climate change. Indeed, as 
the seas and landmasses warm, they impact all sorts of ecosys-
tems in diverse parts of the world. Most of those systems exist in 
a delicate balance with neighboring ones, and when one or two 
ecosystems collapse or radically change, a chain reaction can 
occur. And in some such cases, extinction of certain plant and 
animal species often occurs. 

Already, scientists have recorded extinctions or near extinc-
tions of many plant and animal species. And a growing number 
of them have been caused by various types of human activity. 
That includes not only things like destroying forests, polluting 
the environment, and overfi shing but also creating rapid climate 
change through the massive burning of fossil fuels. A major study 
reported in 2018 by the World Wildlife Fund concluded that hu-
mans have wiped out some 60 percent of bird, fi sh, reptile, and 
mammal species since 1970. In addition, at least 1 million animal 
and plant species are currently in danger of going extinct, in many 
cases primarily due to climate change. 

Horned puf� ns perch on the 
rocks of St. George Island, 
Alaska. Horned puf� ns are one 
of a number of creatures that are 
disappearing from the western 
coast of Alaska as it rapidly 
warms due to climate change.
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Biodiversity’s Harmonious Interactions
In addition to increasing species extinctions around the world, cli-
mate change’s altering of the balance of nature in numerous plac-
es is also having a damaging effect on biodiversity. In the words 
of science writer Damian Carrington, biodiversity “is the variety of 
life on earth, in all its forms and all its interactions.” It is probably 
the world’s most complex and dynamic natural characteristic, he 
asserts. “More formally,” he continues, “biodiversity is comprised 
of several levels, starting with [microscopic] 
genes [containing life’s DNA], then individual 
species, then communities of creatures, and 
fi nally entire ecosystems, such as forests 
or coral reefs, where life interplays with the 
physical environment. These myriad [many] 
interactions have made earth habitable for 
billions of years.”41

biodiversity
The tremendous variety 
of life on earth, from the 
microscopic level to com-
plete ecosystems on land 
and in the seas

Are Polar Bears Endangered or Not?
Among the animal species that climate change threatens to make ex-
tinct, one frequently mentioned in recent years is the polar bear. Mem-
bers of that majestic species live on and hunt from sheets of Arctic ice. 
And the common wisdom is that, because climate change is melting 
much of that ice, those creatures are doomed. However, it appears 
this assumption is inaccurate. The reality, explains Brandon LaForest 
of the World Wildlife Fund, is that the twenty-two thousand to thirty-
one thousand polar bears left are divided into nineteen local popula-
tions spread out over the northern sectors of several nations. What is 
often confusing, he says, is that not all of the bears are in decline. In 
LaForest’s words, “Some [polar bear] populations are increasing, while 
others are declining.” In areas in which sea ice is expected to last the 
longest, he points out, the bear groups “are holding steady, with some 
even reporting an increase in numbers.” Thus, the bears “are not going 
to be extinct in the next few years, as many people say.” Still, LaForest 
warns, the situation will be very different if all the Arctic ice melts. “With 
no polar ice, there will not be polar bears,” he states.

Quoted in Corne Van Hoepen, “Polar Bears Have Become the Face of Climate Change. Here’s 
the Current State of the Species,” Global News, February 27, 2020. https://globalnews.ca. 
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Of the numerous aspects of biodiversity, the most profound, 
and perhaps the most crucial, is the incredibly complex way that 
all ecosystems and creatures work together in harmonious, inter-
active ways. The grand planetary respiration (breathing) cycle is 
a perfect and well-known example. Green plants take in carbon 
dioxide from the air and through the process of photosynthesis 
use it in building their tissues. Importantly, they expel oxygen as 
a by-product, and oxygen breathers—including humans and oth-
er land creatures—take in the oxygen to nourish their cells. The 
by-product of that process, carbon dioxide, is then absorbed by 
green plants, and the grand cycle endlessly repeats itself. 

Another example of how the planet’s many biodiverse elements 
complement one another can be seen in the coral reefs located 
near the coasts of continents. Their complex ecosystems provide 
living spaces for thousands of fi sh and other sea species. In return, 
some of those species eat algae, keeping it from smothering and 
killing the living coral. The National Geographic Society describes 

Coral reefs like this one in the 
Philippines are a good example of 
how the planet’s many biodiverse 
elements complement one another. 
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Center for Climate and Energy Solutions (C2ES)
www.c2es.org
C2ES, formerly called the Pew Center on Global Climate Change, 
promotes reducing carbon dioxide emissions and adopting cleaner 
energy solutions. Its website features links to information on how 
both individuals and groups can support C2ES and thereby help 
fi ght climate change.

Climate Change, GlobalChange.gov
www.globalchange.gov/climate-change
This is a colorful, graphics-fi lled article that presents the main fi nd-
ings of climate scientists on the current climate crisis. Many links to 
related topics are provided. 

Climate, National Oceanic and Atmospheric 
Administration (NOAA)
www.noaa.gov/education/resource-collections/climate-education
-resources
This section of NOAA’s website provides a simple defi nition for cli-
mate change, along with links to helpful articles on the subject. 
There are also links to climate predictions by scientists and informa-
tion from the National Weather Service.

Intergovernmental Panel on Climate Change (IPCC)
www.ipcc.ch
The IPCC is the leading international organization currently studying 
and fi ghting climate change. Its website provides up-to-date reports 
on the activities of several IPCC working groups, and it tells how stu-
dents and other everyday people can get involved in efforts to stop 
climate change.

World Meteorological Organization (WMO)
https://public.wmo.int/en
The WMO’s website has many links to articles relating to global 
weather patterns and how they affect human civilization. Students 
will fi nd links to helpful publications about climate change, and a 
“WMO for Youth” section provides entertaining activities related to 
fi ghting climate change.

RELATED ORGANIZATIONS
AND WEBSITES
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