Chapter 13:  Life in the Ocean
I. The Ideal Place for Life

--Life on Earth is notable for both ____________________ and ____________________
--____________________-may be as many as ____________________ different species of living organisms
--____________________-all species share the same underlying ____________________ for capturing and storing
____________________, manufacturing ____________________, and transmitting ____________________ between ____________________
II. Being Alive

--It is difficult to distinguish between ____________________ and ____________________ things, when the ____________________ that make everything up can pass back and forth easily, ex. Food(Breath(Plant

III. Life, Energy, and Food

--Living matter cannot function without ____________________.  Living organisms cannot create ____________________, so it must be ____________________ from other forms.  Life is all about energy ____________________ and ____________________.

--Living things use ____________________ to create ____________________ molecules from ____________________ molecules.  This defies the second law of ____________________.  The universe moves constantly toward less ____________________, more ____________________.  ____________________ is a measure of the disorder.  Living things eventually become ____________________, but delay the ____________________ by using energy

--The main source of energy on Earth is the ____________________.  Sunlight and heat are ____________________ and ____________________ back into space.  With few exceptions, either indirectly or directly, organisms get their energy through the ____________________, ____________________, and ____________________ of solar energy.

a. Converting Energy to Food

--1/2000th of the light that reaches Earth is captured by ____________________ (photosynthesis) in ____________________ and changed into ____________________ energy.  This energy is used to build simple ____________________ and other ____________________ molecules (food), which are either used by the ____________________ or eaten by a ____________________.
b. Primary ____________________-is the synthesis of organic materials by ____________________ or ____________________ (measured in gC/m2(ocean surface)/yr).

--____________________ (C6H12O6) is the main ____________________ produced.  ____________________ CO2 is the source of C for glucose.  ____________________ produce 90%-96% of oceanic ____________________, seaweed 2%-5%, chemosynthetic organisms 2%-5%.  Ocean estimates for ____________________ 75-150gC/m2/yr (a hay field is 1600)
--The total ____________________ of primary producers is ____________________ the amount of bound C.  Assuming 100gC/m2/yr, there are 1000g of producers in ____________________of ocean surface.  

--Total ocean productivity=35-50 billion metric tons each year, so 350-500 billion metric tons of ____________________ are generated each year.
c. Feeding (____________________) Relationships

--____________________-producers, whether photosynthetic or chemosynthetic; ____________________-consumers, cannot ____________________their own food; relationships shown on a trophic ____________________with primary ____________________on the bottom and apex ____________________on the top.
--Total mass of all consumers ____________________ while total mass of all producers ____________________, because only __________ of energy is transferred up the trophic pyramid.

--____________________ are more accurate displays of ____________________feeding habits.  Organisms ____________________with each other, ____________________on one another, and ____________________energy as food from ____________________ autotrophs through a web of ____________________heterotrophs.

IV. The Elements of Life

--All Earth’s organisms are mostly composed of ​​​​__________ of the 115 known chemical elements.  99% of all organisms are made up of _____, _____, _____, _____, with nine more elements making up most of the rest.  The main four types of compounds made by living things are ____________________, ____________________, ____________________, and ____________________.  No matter the life form.

V. Elements in Cycles

--____________________cycles--the movements of ____________________through ____________________and ____________________realms.  Sometimes there aren’t ____________________chemicals to ____________________life.  Density ____________________shows that eventually, chemicals ____________________to the bottom.  ____________________brings those elements back into play.  These elements are always on the ____________________, and dictate which ____________________of organisms can survive in which ____________________.
a. Carbon





     
--carbon is the most important element
so it is a global cycle.  Organisms rarely suffer from C deficiencies





b. Nitrogen
--nitrogen is critical for proteins, chlorophyll, and nucleic acids.  Even though 48% of ocean water contains N2, it is not free for use

c. Phosphorus and Silicon

--phosphorus forms the backbone of DNA and is used to carry energy.  Many marine organisms

have shells made of silicon.  Both cycles have three loops: life (quick), circulation (moderate), 
and geologic (long)
d. Iron and Other Trace Metals

--iron is ____________________in photosynthesis reactions, as an ____________________for N ____________________, and in the structure of ____________________.  Zn, Cu, and Mg are also

used in enzymes.  Since these metals are not very ____________________, they are usually in ____________________ in the ocean.

VI. Physical and Biological Factors That Affect Marine Life

--Marine organisms depend on the ocean’s chemical ____________________and ____________________ characteristics for life support.  These ____________________ are usually more stable than on land.

--____________________ are life-generated aspects of the environment

a. Light

--On land, productivity is _____ dimensional, in the ocean, it is _____ dimensional.  Sunrise, sunset, or at the ____________________, water ____________________ the surface and ____________________ enter the ocean.  ____________________light travels deepest, ____________________the most shallow.  Light energy absorbed into the ocean turns into ____________________.

--The ____________________of light penetration is dependent on water ____________________.  High particle concentration absorbs __________and __________light, combined with ____________________ give coastal waters a greenish cast.
--____________________zone=uppermost layer, lit by sun, to an average of 100m (330ft), in clear, tropical waters light can sometimes reach up to 600m; ____________________zone=under the photic zone all the way to the seafloor.

--The photic zone is subdivided into two sections; ____________________zone=area with enough sunlight to make ____________________practical, usually to 40m (130ft); ____________________zone=still lit, but not brightly enough to make photosynthesis worthwhile.

b. Temperature

--Ocean temperatures vary with ____________________and ____________________.  Average ocean temperature is just above ____________________.  Warm water is only found in lighted surface zones of ____________________and ____________________regions and ____________________vents.
--Chemical reactions keep organisms alive, but ____________________ in colder temperatures.  ____________________rate is how quickly these ____________________can take place.  _____ (18°F) increments cause metabolic rate to double.

--Most marine creatures are ____________________ (cold blooded), which means their internal body temperature stays close to its surroundings.  Others are ____________________ (warm blooded), meaning they have a ____________________, ____________________ internal temperature. 

--Ectotherms in ____________________water need ____________________food because their metabolisms work ____________________.  Cooler water fish use ____________________food and require ____________________oxygen.  Warmer water fish tend to live ____________________and die ____________________than cold water species.  Most ectotherms can handle ____________________than optimal temperatures, their bodies just slow down, but warmer than optimal temperatures can cause ____________________quickly.

--Endotherms have a much ____________________temperature range, but pay for it with ____________________energy requirements.
c. Dissolved Nutrients

--Nutrients are compounds required for the production of ____________________matter.  Some nutrients make up the ____________________of an organism, while others are required for ____________________manipulation.  A few of these nutrients are readily available, but some are hard to come by.  _____ and _____ are hard to find in ocean water, because they are depleted in times of high productivity.  Trace metals, ____________________and ____________________are also difficult to come by and must be constantly ____________________or received via ____________________ (El Nino, La Nina).

d. Salinity

--Because cell membranes are ____________________, ____________________is very important to organisms.  Salinity varies due to ____________________, ____________________, ____________________ from land, and other factors.  It is more variable near the ____________________, and more ____________________deeper down.  Salinity changes can damage cell membranes and alter ____________________structure.  Because it affects density, it can also affect the ____________________of an organism, which is generally fatal.  Ocean salinity is generally ____________________ as the internal salinity of most marine organisms.

e. Dissolved Gases

--The two most important ones are O2 and CO2.  Oxygen does not ____________________easily in water, although CO2 does.  Marine plants hardly ever run out of CO2, but animals can easily run out of O2.  O2 is only produced in the ____________________zone and only during the day, while CO2 can be produced throughout the ocean at any time.  The greatest dissolved gas variety occurs at the ____________________near ____________________.
f. Acid-Base Balance

--Seawater is slightly ____________________, with a pH of about _____.  pH ____________________ change too quickly, due to the dissolved ____________________in the water.  Warm surface water may be closer to 8.5, but it ____________________with depth, due to the presence of CO2 changing into ____________________.  At depth, pH can reach 7.5 or even 7, which causes ____________________ to dissolve, killing calcium shelled organisms.  Some bacteria at this depth produce hydrogen sulfide, which creates a ____________________ feedback loop (bad).
g. Hydrostatic Pressure

--Organisms generally are not harmed by the increased ____________________water provides.  Increased pressure does ____________________the ____________________of gases, inactivates some enzymes, and it can cause usually low metabolic rates to ____________________.
h. Diffusion, Osmosis, and Active Transport

--Diffusion-very slow ____________________ powered by random particle movement, requires no extra energy.
--Osmosis-diffusion of ____________________through a membrane from ____________________to ____________________water concentration.


--Most marine organisms are ____________________-same water concentration inside and out.


--____________________=water diffuses outward, shrinks; ____________________=water diffuses inward, swells.

--Active transport-pushing a substance from ____________________concentration to ____________________ concentration by using ____________________.

--All three processes are ____________________dependent and ____________________as temperature increases.

i. Surface to Volume Ratio

--Even though organisms may get very large, their ____________________remain small.  The smaller the cell, the more ____________________it processes materials.  Volume increases at a ____________________ rate, while surface area increases at a ____________________rate, so increasing the size of a cell doesn’t allow the surface area exchange of materials to ____________________ with interior needs.

VII. Limiting Factors

--Limiting factors are ____________________or ____________________necessities whose presence in inappropriate amounts ____________________the normal action of the organism, Ex. If everything were perfect but light were missing, no photosynthesis could occur.  Sometimes ____________________ of something could be limiting, ex. Heat.

VIII. Classifications of the Marine Environment

--Ocean zones are classified by homogenous ____________________features like light, temperature, salinity, depth, latitude, water density, etc.  ____________________and ____________________are the two most useful characteristics.

--____________________classifications refer to the previously mentioned photic (euphotic and disphotic) and aphotic zones.

--Location classifications are divided into water locations and bottom locations.


--Open water is called the ____________________zone which is subdivided into the ____________________and ____________________zones.



--The ____________________zone is near shore over the continental shelf.


--The ____________________zone is beyond the continental shelf, subdivided into depth 


regions.




--__________pelagic=shallow photic waters




--__________pelagic=middle aphotic waters




--__________pelagic=lower aphotic waters




--__________pelagic=very deep aphotic waters, in trenches


--Bottom divisions are called ____________________zones and are subdivided into four major zones.

--The ____________________zone is constantly covered and uncovered by tides, it has subdivisions.




--__________littoral=above the tide line, not technically part of the ocean bottom




--Littoral=between low and high tide lines




--__________littoral=below the tide line, divided into inner and outer sublittoral, out to 



the edge of the continental shelf
--The ____________________zone begins at the continental slopes to the edge of the abyssal plain.


--The ____________________zone is open ocean basins



--The ____________________zone is the deepest seafloor, consisting of the walls and floor of 


trenches

IX. Evolution and Life in the Ocean

--Life on Earth slowly ____________________, generation by generation, over almost 4 billion years.  ____________________means change.  Organisms have changed over the years to become more ____________________to their location so that they can utilize the ____________________and ____________________ that are available.  Charles ____________________and Alfred ____________________introduced their ideas on changing organisms to a society that did not believe such things possible or proper.

a. The Theory of Evolution by Natural Selection

1. In any group of organisms, more offspring are produced than can survive to reproductive age.

2. Random variations occur in all organisms.  Some of these variations are inheritable; that is, they can be passed on to the offspring.

3. Some inheritable traits increase the probability that the organisms possessing them will survive.  These are favorable traits.

4. Because bearers of favorable traits are more likely to survive, they are also more likely to reproduce successfully than bearers of unfavorable traits.  Thus favorable traits tend to accumulate in the population; they are selected.

5. The physical and biological environment itself does the selection.  Favorable traits are retained because they contribute to the organism’s success in its environment.  These traits show up more often in succeeding generations if the environment stays the same.  If the environment changes, other traits become favorable—and the organisms with those traits live most effectively in the environment.

--New traits appear through genetic ____________________-a random change in the ____________________of ____________________.  Most mutations do not survive, but rarely, one is produced that is favorable.  Even though mutation is random, _____________________________is not.  
--____________________organisms do not evolve.  Generation after generation, favorable traits will become ____________________common to a group, while unfavorable traits will become ____________________common.  Accumulated favorable traits collectively are referred to as ____________________.  Favorable adaptations lead to reproductive ____________________.

--A ____________________is a group of actually (or potentially) interbreeding organisms that is ______________________________ from all other living things.  New species can arise through occurrences such as ____________________.

--Evolution is the maintenance of life under changing conditions by the continuous ____________________ of successive generations of a species to its environment.

b. Evolution in the Marine Environment

--Only ____________________ of all known species exist in the ocean.  All major animal groups (____________________) are found in the ocean, one third of them are ____________________to the ocean.  Including all living things, ________ of all phyla contain marine species.

--In the ocean, what an organism __________ is more important than what an animal _____, ex. Filter-feeding is ____________________on land.  Marine food chains are also _____________complex than terrestrial food chains. 
--Because ocean conditions are more ____________________than on land, organisms from different origins can look very ____________________because they are suited for the same habitat, ex. Whales and whale sharks.  This is known as ____________________evolution.

X. Classification of Oceanic Life

a. Systems of Classification

--____________________ is the study of biological classification.  Aristotle used an ____________________ system of classification, where he classified organisms by ____________________ traits.  This put animals like bats, bluejays, and moths in the same classification because they could all fly, but left out penguins, because they could not.

--Biological classification uses ____________________history and ____________________ characteristics to group organisms.  We group bluejays and penguins together, because they are closely related as birds.

--Linnaeus-came up with the first three kingdoms: ____________________, ____________________, ____________________.  Geologists deal with the minerals, while biologists expanded Linnaeus’ two kingdom into six: Archaea, Bacteria, Protista, Fungi, Plantae, and Animalia.  He used a nesting system where larger categories contained smaller categories: Kingdom(Phylum(Class(Order(Family(_______________(_______________
b. Names

--Linnaeus also perfected naming techniques.  ______________________________ is the use of the _______________ and _______________ name to identify an organism.  This is known as its ____________________name.  Octopus bimaculatus and Octopus dofleini are closely related, but not the same species.  Naming is important, because ____________________ change with language and location.  A puma, mountain lion, catamount, mountain cat, cougar, and panther are all the same animal:  Puma concolor
