
Adaptive Radiation 
(Lexile 990L) 

1  The Hawaiian Islands are the picture of a tropical  
paradise.  There are beaches, mountains,  
rainforests, grasslands, and deserts to explore,  
often on a single island.  This diversity of  
ecosystems has also led to a great diversity of  
habitats, especially with regard to plants.  There  
are palm trees, shrubs, vines, flowering plants, and  
ground cover.  There is even the rare Maui silver  
sword, found only on Maui's volcano Haleakala.  
Every corner of the islands is occupied by a large  
variety of plants.  Each ecosystem looks as if it is filled with its own unique plant life.  However, 
"looks as if" is the key phrase.  It actually turns out that many of the native plant species in 
Hawaii are related to each other.  But, how? 

 
2   The Hawaiian Islands surfaced between 400,000 and 5 million years ago.  However, the entire 

undersea chain has been in existence for over 60 million years!  Still, in geologic terms, the 
Hawaiian Islands are relative newcomers to Earth.  These islands are isolated in the middle of 
the Pacific Ocean.  They were created by volcanic activity from the "hot spot" that they travel 
over.  The hot spot remains in place as the Pacific Plate moves over it.  As the Pacific Plate 
travels over the hot spot, volcanoes are formed.  These underwater mountains eventually 
surface — creating islands.  The resulting volcanic soil is rich in nutrients.  As Hawaii is located 
in a tropical region, the climate provides warm temperatures and an ample water supply.  These 
resources provide all the requirements to support an abundance of plant life.  An unoccupied 
landscape offers a wide variety of empty niches.  This is the perfect recipe for plant 
diversification. 

3  Where did the plants on the Hawaiian Islands come from in the first place?  Remember, these 
islands were born out of the ocean from volcanoes — and they are thousands of miles from the 
nearest mainland.  As it turns out, many of the native species found on Hawaii came from an 
ancestor of the Muir tarweed plant from the west coast of the United States.  Perhaps just a few 
seeds found their way to Hawaii's fertile grounds by way of a bird.  These few seeds grew, 
reproduced, and spread all over the island.  And as the plants spread, they were exposed to 
various ecosystems and the unoccupied niches within them.   
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4  You most likely are aware that not every plant is adapted to survive in every ecosystem.  Most 
plants are specialists.  They thrive in the environments that they are best adapted to, but could 
die in the wrong environment.  A cactus would die in a wetland.  A palm tree would freeze 
during a winter.  Some plants, however, are generalists and able to survive in many different 
ecosystems.  The single pioneer species from the mainland was almost certainly a generalist.  
It is easy to imagine that a single generalist species could diversify into 28 distinct specialist 
species on the Hawaiian Islands.  The descendants of that pioneer tarweed adapted to the 
many available niches in Hawaii's various ecosystems.  Natural selection would favor traits that 
were best suited for each particular niche.  It is possible that favorable mutations provided new 
traits which made subsequent generations a better fit for each new environment they spread to.  
Those seedlings better able to survive dry conditions could thrive further from the coast.  
Seedlings able to cope with wet conditions survived better where frequent rain occurred.  Over 
hundreds of generations, the adaptations that made these plants best fit to survive in their 
different niches would result in plants that looked very different from each other.  Those plants 
were most likely to produce offspring with that same successful set of adaptations. 

  
5  Currently, the tarweed has diversified to vines, ground cover, palm trees, and flowering plants.  

And how do we know that these distinctly different plants share a common ancestor?  Scientists 
used a method called observational testing, which is quite common in biology.  In this method, 
data about the organisms as they exist in the wild is collected without trying to alter conditions.  
Field observations are gathered.  The data is analyzed to see if it is consistent with the 
predictions made using the current scientific explanation.  The data will either support or 
contradict the hypothesis.  This is different than conducting an experiment, where a condition 
will be changed to see what happens.    

  
6  The first clue came from local surveys of plant diversity.  It was observed that many of the 28 

tarweed species had cross-pollinated, or hybridized, in the wild.  Furthermore, the hybrid 
offspring were generally fertile.  This is only found with very closely-related organisms.  Genetic 
material from each of the 28 species was then analyzed and compared.  The DNA for the entire 
group was found to match very closely.  In fact, comparing the DNA of certain pairs of species 
showed no more variation that can be expected within a single, typical species.  

  
7  It is important to note that this diversification did not happen overnight.  It took hundreds of 

thousands of years for the plants to diversify into the forms we see today.  However, a single 
species colonized an isolated, nutrient-rich island.  Over the course of time, and due to 
advantageous mutations, this tarweed ancestor diversified into 28 new and distinct species. 
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1 What factor makes the Hawaiian Islands the perfect place for plant 
species to diversify?  

A The isolation of the islands 

B The variety of ecosystems found on the islands 

C The nutrient rich soils 

D All of the above 

2 How might mutations have allowed for the diversification of plant life on 
the Hawaiian Islands?  

A The mutations were harmful, so the plants could not survive. 
 

B The mutations were beneficial for each new environment. 

C The mutations had no effect on species diversity. 

D The mutations made the plants greener. 
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4 Research has identified a species from the west coast of the United 
States which may have been the ancestor of 28 distinct species on the 
Hawaiian Islands.  What is this species? 
 

A The Muir tarweed 

B Palm trees 
 

C The silver sword 
 

D A species of vine 

3 The hypothesis was that a species from the Pacific Rim may have been 
the ancestor of 28 distinct species on the Hawaiian Islands.  Which of 
these supports this hypothesis and could be the result of observational 
testing?  
 

A Plant seeds have been observed washed up on a Hawaiian beach 
after a storm. 

B A successful, fertile hybrid of a Hawaiian and mainland plant has 
been bred by botanists.  

C In a survey, genetic material of the Hawaiian plants showed very 
close similarity to a mainland species. 

D Tarweed seeds were kept in sea water for various lengths of time 
to represent their journey across the ocean and then planted to 
see if they could still germinate. 
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5 What is the best explanation for species diversifying to fill each new 
niche? 
 

A The plants chose the niche that they "liked" best. 

B In each niche, the most fit plants were able to leave more 
offspring than other plants. 

C Successive generations of plants adapted to each new niche. 

D Only some plants could get nutrients from the soils. 

6 Why wouldn't all of the new varieties of the pioneer plant survive in 
each new niche? 
 

A There are only a finite amount of resources available in each 
new niche. 

B Only the best fit plants are able to access the limited resources 
of each niche. 

C The offspring of the better fit plants would out-compete the 
offspring of the less fit plants. 

D All of the above 
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