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TROPICALIZATIONTROPICALIZATION
DEFINITION                   

The transformation of
ecosystems by tropical
organisms that migrate

towards the poles in 
response to warming

minimum winter
temperatures.

Many native plants and animals are impacted by tropicalization.
Warming minimum winter temperatures have been an

understudied result of climate change that allows tropical
organisms to expand into temperate zones. 

‣Tropicalization: Range expansion of

tropical organisms towards the poles.

‣Climate Change: Long-term shifts in

temperatures and weather patterns.

‣Tropical: Native to the tropics.

Examples include rainforests, coral

reefs, scrublands, and deserts.

‣Temperate: Native to areas between

the tropics and polar zones. Examples

include deciduous forests and chaparral.

‣Cold-stunning: Loss of mobility in

animals due to extreme cold weather

that can result in stranding and/or death.

CASE STUDIES

HOW DO ORGANISMS GET TO NEW CLIMATES?
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Range expansion

Red mangroves (Rhizophora
mangle) die when the

temperatures are less than
25 degrees F. Lack of such
extreme cold is transitioning
salt marshes and intertidal
oyster reefs into mangrove
forests in Florida, Louisiana

& Texas.

Tropicalization allows
tropical fish like the parrotfish

Calotomus japonicus 
to expand it’s range in Japan,

destroying more than 
40% of underwater kelps. In
Japan, the transition from

algal forest to sea desert is
known as “isoyake”.

(via seeds, swimming, flying,
crawling, walking, etc.)
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MORTALITY      Warmer temperatures
      (<27.7°C) during sea
         turtle nesting can
   result in smaller clutch
  sizes and only female 
  hatchlings.

Extreme cold events control the number and type of organisms that exist in tropical-temperate 
transition zones. In these zones, extreme cold events are rare, but ecologically important, 

disturbance events. Similar to wildfires or hurricanes, extreme cold events can reset ecosystem dynamics.

WHAT HAPPENS AS A RESULT OF AN
EXTREME COLD EVENT?

Across
3. Immobilizes & strands sea turtles 
5. Organisms migrate towards the poles 
7. Leads to ecological shifts in organisms (more than 1 word!)

Down
1. Destroyed 40% of kelp forest in Japan 
2. Responsible for organisms getting to 
new regions  
4. Kelp habitat loss in 
Japan
6. Grows on top of oyster 
reefs 

CROSSWORD PUZZLE: Answers are all on this sheet!

2020
MONITORING

An extreme cold weather
event killed >75% of

tropical fish, including
the common snook, in
north Florida estuaries.

Florida Fish and Wildlife Conservation
Commission (FWCC) temporary closed
this economically important recreational

fishery to allow its recovery.

Tropicalization has allowed this 
fishery to recover, even expanding its
range 200 km north of  its historical

distribution.

2016
FISHERIES CLOSURE

Answers: 1. parrotfish 2. humans 3. coldstunning 4. isoyake 5. tropicalization 6. mangrove 7. extremecoldweather 

Juveniles prefer shallow coastal habitats,
where they feed on macroalgae,

seagrasses, and invertebrates. They
travel long distances to forage for food!

Ecologists use the term “cold-stunning
events" when cold weather suddenly

affects a region, leading to immobilized
and stranded sea turtles.

JUVENILES

INCUBATION 
& HATCHING

COLD STUNNING
EVENTS

Due to warming
winters, turtles
are migrating
towards the

poles, increasing
the potential for
cold- stunning

events.
In 2011, sea

turtles nested as
far north as
Delaware!   

Share 
what you have learned

with others!
Be mindful, don’t release
unwanted pets or plants 

into the wild.


