
Octopus Camouflage: Stunning Adaptation with Serious Trade-offs

Description

Octopuses are unparalleled virtuosos of camouflage and subterfuge. When threatened, these remarkable
creatures can instantaneously disappear from view, seamlessly metamorphosing into what appears to be a
coral-encrusted rock or an entirely different marine organism, all while under observation.

This extraordinary adaptation ranks among the most astounding feats within a realm of nature replete with
remarkable phenomena. However, recent investigations indicate that the energy expenditure associated
with such color transformation is significant and may compel octopuses to prioritize concealment over
camouflage when circumstances allow.

According to researchers Sofie Sonner and Kirt Onthank from Walla Walla University in the United States,
"Our results demonstrate that the chromatophore system in octopuses necessitates an exceptionally high
metabolic investment." They argue that due to the intricate interplay between the nervous and muscular
systems, the energy demands of cephalopod color modulation likely represent one of the highest costs of
color change within the animal kingdom.

Multiple species possess the ability to alter their coloration for varied purposes such as communication,
thermoregulation, or predator evasion. Active camouflage, seen in cephalopods and chameleons, incurs an
energy toll. Nonetheless, this strategy has proven sufficiently advantageous to emerge independently
across various taxa.

While the active camouflage exhibited by octopuses is unparalleled, the exact energetic cost of such
transformations remains inadequately understood. In their quest to elucidate this phenomenon, Sonner and
Onthank examined skin samples from the East Pacific ruby octopus (Octopus rubescens), which are densely
packed with pigmented cells known as chromatophores. Research revealed that illuminating these samples
with blue light triggered heightened oxygen consumption, correlating with the metabolic expenses
associated with chromatophore activation.

After calculating the energy required for full chromatophore activation across the octopus's surface area,
the researchers found that such expenditure approached that of the animal’s entire resting metabolic rate.
This profoundly high cost underscores the necessity for octopuses to judiciously manage their camouflage
efforts, leading to behavioral adaptations such as seeking refuge in dens — a strategy that reduces
energetic demands significantly.

The ramifications of this research compel us to reconsider octopus behavior, revealing a complex interplay
between survival strategies and energy management.
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1. Camouflage /ˈkæməˌflɑːʒ/ (noun): The ability of an animal to disguise itself as part of its environment.
2. Metamorphosing /ˌmɛtəˈmɔrfəʊzɪŋ/ (verb): Changing or causing to change completely in form or nature.
3. Chromatophore /krəʊˈmeɪtəfɔːr/ (noun): A cell or organ that contains pigment and is responsible for color 

changes in certain animals.
4. Metabolic /ˌmɛtəˈbɒlɪk/ (adjective): Relating to the chemical processes that occur within a living organism to 

maintain life.
5. Evasion /ɪˈveɪʒən/ (noun): The act of avoiding something or someone.
6. Judiciously /dʒuˈdɪʃəsli/ (adverb): In a manner that shows good judgment; wisely.

Comprehension Questions

Multiple Choice

1. What is one of the remarkable abilities of octopuses mentioned in the text? 
    Option: Flying in the air
    Option: Running at high speeds
    Option: Camouflaging into their surroundings
    Option: Building nests

2. What system in octopuses requires an exceptionally high metabolic investment? 
    Option: Respiratory system
    Option: Digestive system
    Option: Chromatophore system
    Option: Circulatory system

3. What does active camouflage seen in cephalopods and chameleons incur? 
    Option: Emotional toll
    Option: Energy toll
    Option: Educational toll
    Option: Economic toll

4. What strategy do octopuses adopt to reduce energetic demands significantly? 
    Option: Flying long distances
    Option: Seeking refuge in dens
    Option: Hiding in caves
    Option: Swimming quickly
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5. What is densely packed in the skin samples of East Pacific ruby octopus? 
    Option: Water molecules
    Option: Chlorophyll
    Option: Pigmented cells known as chromatophores
    Option: Scent glands

6. What does the research indicate about octopuses' camouflage efforts? 
    Option: They are unnecessary
    Option: They have no energetic cost
    Option: They need to be judiciously managed
    Option: They are always successful

True-False

7. Octopuses can instantaneously disappear from view when threatened. 

8. The energy expenditure associated with color transformation in octopuses is insignificant. 

9. Active camouflage has proven advantageous only in cephalopods. 

10. Octopuses exhibit active camouflage, but the energetic cost is well understood. 

11. Octopuses manage their camouflage efforts by seeking refuge in dens. 

12. Research on octopus behavior highlights a simple relationship between survival strategies and energy 
management. 

Gap-Fill

14. Researchers Sonner and Onthank examined skin samples from the East Pacific ruby octopus known as 

Octopus . 

15. The ramifications of the research compel us to reconsider octopus behavior, revealing a complex 

interplay between survival strategies and  management. 
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16. Octopuses prioritize concealment over camouflage when circumstances allow to manage their 

. 

17. Active camouflage incurs an energy toll, but the strategy has proven advantageous across various 

. 

18. The intricate interplay between the nervous and muscular systems results in the high energy demands 

of cephalopod color . 

Answer
Multiple Choice: 1. Camouflaging into their surroundings 2. Chromatophore system 3. Energy toll 4. Seeking 
refuge in dens 5. Pigmented cells known as chromatophores 6. They need to be judiciously managed
True-False: 7. True 8. False 9. False 10. False 11. True 12. False
Gap-Fill: 14. rubescens 15. energy 16. energetic 17. taxa 18. modulation

Vocabulary quizzes

Multiple Choice  ( Select the Correct answer for each question. ) 

1. Which of the following is a method used by animals to hide or disguise themselves? 
    Option: Metabolic
    Option: Camouflage
    Option: Microgravity
    Option: Viability

2. What is the name of the cells responsible for color change in animals like chameleons? 
    Option: Metamorphosing
    Option: Chromatophore
    Option: Decelerate
    Option: Implications

3. Which term relates to the chemical processes occurring within a living organism in order to maintain life? 
    Option: Cognitive
    Option: Metabolic
    Option: Delineating
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    Option: Illuminate

4. What is the act of escaping or avoiding something or someone? 
    Option: Neuronal
    Option: Evasion
    Option: Proliferation
    Option: Obstruct

5. Which term refers to an observable event or occurrence that is considered extraordinary or impressive? 
    Option: Fertilization
    Option: Phenomenon
    Option: Viability
    Option: Adorn

6. Which term means to provide insight or clarity on a subject? 
    Option: incapacitate
    Option: illuminative
    Option: obstruct
    Option: implications

7. Which term describes food that is beneficial for health and growth? 
    Option: fertilization
    Option: irresistibly
    Option: nutritionally
    Option: motility

8. What are the possible effects or consequences of an action or decision? 
    Option: therapeutic
    Option: amalgamated
    Option: implications
    Option: evasion

9. Which term refers to the ability of something to work or be successful? 
    Option: viability
    Option: amalgamated
    Option: microgravity
    Option: delineating

10. What does the term "proliferation" mean in the context of rapid increase or growth? 

ESL-NEWS
www.esl-news.com

ESL-NEWS.COM

Page 5
www.esl-news.com



    Option: correlate
    Option: proliferation
    Option: therapeutic
    Option: delectable

Gap-Fill  ( Fill in the blanks with the correct word from the vocabulary list. ) 

11.  allows animals to blend in with their environment for protection. 

12. The fox displayed impressive agility and cunning in its  tactics. 

13. Witnessing the aurora borealis is truly a natural . 

14. A balanced diet is essential for good  functions. 

15. Solving puzzles and riddles can enhance your  abilities. 

16. The chameleon's ability to change color is a form of natural . 

17. The rapid  of technology has greatly impacted our daily lives. 

18. Many people find gardening to be a  and calming activity. 

19. Proper road maintenance is crucial to prevent debris from  traffic flow. 

20. The extensive market research helped determine the  of launching a new 

product. 

Matching Sentences  ( Match each definition to the correct word from the vocabulary list. ) 

21. Chameleons use cells to change color and blend into their surroundings.

22. Experiments conducted in space can take advantage of the effects of on various processes.

23. The two companies their resources to create a stronger market presence.

24. The professor used a detailed diagram to the complex chemical process.

25. The sperm's is essential for successful fertilization of the egg.

ESL-NEWS
www.esl-news.com

ESL-NEWS.COM

Page 6
www.esl-news.com



26. The chef prepared a five-course meal for the special occasion.

27. In order to lead a healthier lifestyle it is important to processed foods.

28. Data analysts often look for patterns that with specific trends in the market.

29. is the process of fusion between the sperm and the egg.

30. The aroma of freshly baked bread was drawing people into the bakery.

Answer
Multiple Choice: 1. Camouflage 2. Chromatophore 3. Metabolic 4. Evasion 5. Phenomenon 6. illuminative
7. nutritionally 8. implications 9. viability 10. proliferation
Gap-Fill: 11. Camouflage 12. evasion 13. phenomenon 14. metabolic 15. cognitive 16. camouflage
17. proliferation 18. therapeutic 19. obstruct 20. viability
Matching sentence: 1. chromatophore 2. microgravity 3. amalgamated 4. illuminate 5. motility 6. delectable
7. eschew 8. correlate 9. fertilization 10. irresistibly

CATEGORY

1. Health - LEVEL6

Date Created
2024/11/19
Author
aimeeyoung99

ESL-NEWS
www.esl-news.com

ESL-NEWS.COM

Page 7
www.esl-news.com


