
carryng capacity

Question 2, continued 

b) Surprisingly, your tank-raised squid are not luminous.  In fact, the glow seen in free living 
squid is due to a species of bacteria, Vibrio fischeri that live in a specialized light organ within 
the squid. When juvenile squid hatch, ambient water enters the light organ. V. fischeri and the 
many other bacterial species in this ambient water also enter the light organ and colonize it. 
All the bacteria initially flourish in this nutrient rich environment, but after 10 hours, only V. 
fischeri remain in the light organ. 

i) The interaction between V. fischeri and the other bacterial species initially colonizing 
the light organ can best be described as _____________________. 

ii) The interaction between the squid and V. fischeri can best be described 
as _____________________. 

iii) Is the light organ of the squid the fundamental niche of V. fischeri. 
Why? 

iv) Is the light organ of the squid the realized niche of V. fischeri. 
Why? 

c) The interaction between the squid and V. fischeri is dynamic. V. fischeri are only luminescent 
when the density of cells is near carrying capacity, yet when nutrients become limiting, 
luminescence ceases. To overcome this problem, the squid expel 90-95% of the V. fischeri from 
the light organ as each new day begins. By the following evening, the bacteria that remained 
have repopulated the light organ and it is once again fully functional. 

Using this information, graph the V. fischeri population within the light organ of a squid over 
several days. Indicate carrying capacity on the above graph. 
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Question 1, continued 

c) You would need to exclude the squid from an area of the ocean.  If squid are the keystone species, you 
would expect to see a decrease in the species diversity of the small fish and invertebrates. 

Question 2: 

a) 	 i) 840 

ii) More offspring are produce during the period 8-10 months, where 24(10) = 240 
(as compare to the period 10-12 months, 14(16) = 224) 

b) 	 i) The interaction between V. fischeri and the other bacterial species initially colonizing 
the light organ can best be described as competition 

ii) The interaction between the squid and V. fischeri can best be described 
as symbiotic or mutualism or mutualistic 
The squid are less visible to predators, and the bacteria are provided a safe, nutrient rich 
environment 

iii) No, The fundamental niche is anywhere that the V. fischeri can exist. You know that V. 
fischeri can also live in the ambient water, and it is likely that they could exist in a wide variety 
of places. 

iv) No, The realized niche is where you actually find the V. fischeri . You know that V. fischeri 
can also live in the ambient water, so the light organ can not be the realized niche 

c) 
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