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Foreword
Welcome to the Alaska SeaLife Center (ASLC)!

After opening its doors in 1998, this facility now welcomes many thousands of visitors each year.   The ASLC is dedicated to understanding and maintaining the marine ecosystem of Alaska through research, rehabilitation, and public education.

You are no doubt anxious to begin viewing the numerous marine life forms housed at the ASLC and thereby learning more about the unique characteristics of each.  Indeed, there are marine mammals such as sea lions and seals, sea birds including brightly colored puffins and red-billed oyster catchers, fishes ranging in size from herring to halibut, and a plethora of marine invertebrates, perhaps most notably the giant Pacific octopus.  The purpose of this book is to provide you with a bit more information about the organisms maintained at the ASLC so that you may deepen your understanding and appreciation of them.

However, as a prelude to the more species-specific information contained in this document, there are three short chapters that explain more basic topics such as what criteria constitute living organisms, the basis for classification of living organisms, and the characteristics of a marine ecosystem.  Reading these chapters should help to place the more species-oriented information (which can get quite detailed) into the broader frameworks of general and marine biology. Chapters IV through XVIII are descriptions of various phyla (e.g., Mollusks, Echinoderms, and Chordates) and/or species within those phyla that are maintained at the ASLC.
In addition, a glossary, defining many of the less familiar, more biologically-oriented terms appears at the end of this handbook.  When seen for the first time in the regular text of this handbook, such terms are presented in boldface type (the word domain, just immediately above, is an example.)

A few words are in order regarding the information sources used in producing this work.  For the descriptions of invertebrate phyla, subphyla, and classes, I have relied upon four excellent books, Invertebrate Zoology (R.D. Barnes, 1980), Invertebrates (R.C. Brusca and G.J. Brusca, 1990), Marine Invertebrates of the Pacific Northwest (E.N. Kozloff, 1987), and Intertidal Invertebrates of California, 5th Revised Edition (R.H. Morris, D.P. Abbott, and E.C. Haderlie, 1980).  For descriptions of birds, The Audubon Society Encyclopedia of North American Birds (J.K. Terres, 1996) proved invaluable.  The descriptions of mammals were made based largely upon information presented in Walker’s Mammals of the World, Fifth Edition, Vol. II (R.M. Nowak, editor, 1991).  Other important species information was obtained from Southeast Alaska’s Rocky Shores : Animals (R.M. O’Clair and C.E. O’Clair, 1998), Whales to Whelks (R.M. Harbo, 1999), Under Alaskan Seas : The Shallow Water Marine Invertebrates (Barr L. and N. Barr, 1983), ​ A Field Guide to Pacific Coast Fishes of North America (Eschmeyer W.H., E.S. Herald, and H. Hammann, 1983), Pacific Fishes of Canada : Fisheries Research Board of Canada (Hart J.L., 1973), Between Pacific Tides, 5th Revised edition (E.F. Ricketts, J. Calvin, and J.W. Hedgpeth, 1992) Alaska’a Saltwater Fishes and Other Sea Life (Kessler D.W., 1985), and The Rockfishes of the Northwest Pacific (Love M.S., M. Yoklavich, L. Thorsteinson, and J. Butler, 2002).  I recommend all of these sources to those wishing to learn yet more of the organisms inhabiting Alaska’s marine ecosystems.
Please take your time to enjoy the ASLC.  If you have questions, don’t hesitate to ask any of the staff interpreters about questions or insights you may have.   They are all here to help you learn more about the diversity of life to be found in Arctic seas and oceans.  In addition, everyone at the ASLC may be able to learn from you as well!

This work attempts to present descriptions of all species that are and/or have been maintained at the ASLC.  However, in the future there will be species brought in which are entirely new to this facility.  Consequently, this manual shall remain a “work in progress” and will therefore likely never be truly complete.  Certainly in the future new species descriptions will have to be added to keep the manual updated.  It is nonetheless hoped that this first edition covers most of the species that one is likely to encounter at the ASLC

It should also be noted that not all of the species presented in this manual occur within Resurrection Bay and other waters near the Alaska SeaLife Center.  For example, the Eccentric Sand Dollar, Dendraster excentricus, only occurs as far north as southeastern Alaska, in the Juneau area.  Nonetheless, this and some other species have been included because they are important or interesting and representative of Alaskan waters outside those of the ASLC or, though not from Alaskan waters, important Pacific species deserving of mention.
Finally, although the author and editors have endeavored to present the most accurate and up-to-date information throughout this book, they nonetheless welcome all critical commentary aimed at improving the work in this regard.  Please direct all such comments to the Alaska SeaLife Center, 301 Railway Ave., P.O. Box 1329, Seward, AK, 99664.

I.  What is a Living Organism?

The title of this chapter, a question, may sound trite, but rest assured that at least among practicing biologists this question is anything but trivial.  Let’s cut to the quick and present the three basic criteria used by many biologists (but by no means all of them!) to recognize a living thing:

1.  Composed of a cell or cells

· a cell is the membrane-bound basic unit of life

· it functions to keep what is inside the membrane in a very different state from what is outside

· the metabolic machinery, consisting of bio-generated substances (especially proteins, carbohydrates, lipids, and nucleic acids) contained within this membrane is what sustains the production of energy and building materials essential to that cell’s survival
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Fig. I.1.  A Liver Cell (note basic components)

2.  DNA is the genetic material   

· DNA is a substance that functions as a set of instructions that specifies how to construct and maintain a particular living organism

· for the organisms (i.e., plants and animals) under consideration at the Sea Life Center, most of the DNA is located in the cell nucleus

3.  Has a metabolism

· the term metabolism refers to all of the chemical reactions occurring within the living cell during times of growth and repair

The above three items are the minimum characteristics that most biologists will require be in evidence for something to be regarded as living.  Still, consider that some biologists also require that living entities possess certain other criteria.  Some of these might include any or all of the following capacities:

· to grow
· to respond to stimuli
· to reproduce
· to evolve
· to possess controlled movement of substances within cell

We can glean from the above that not all of those who study life sciences are in agreement as to what criteria must be utilized in establishing whether or not something be considered as living.  Still, if we at least agree to adhere to the first three of the eight above-listed characteristics, we will be using a very broad definition of life and this should suit our purposes well.

We can note that all of the organisms maintained at the ASLC safely meet all of the first five criteria.  Consider, for example, the Steller sea lion.  How many cells do you think are contained in a 1200 pound male example of this sea mammal?  Given that the average human body contains 75 – 100 trillion (yes, that’s trillion, which is the quantity one million represented one million times) cells and assuming that there are an equal number of cells in a Steller sea lion as there are in a human based on unit weight, a 1200 pound Steller sea lion would contain about 600 – 800 trillion cells!  Moreover, each of these cells would have its own DNA and its own metabolism.  Each cell would also have the capacity to grow and respond to stimuli.  In addition, because the Steller sea lion (and virtually every other living entity featured at the ASLC) is a multicellular organism (by contrast, organisms such as bacteria, amoeba, and paramecia are single celled), there must be some communicatory mechanisms for coordinating the activities of such a tremendous numbers of cells occurring in one living entity.  The nervous and endocrine (hormonal) systems will accomplish this (more on this later).  Thus, what we perceive to be a single living creature is actually a mosaic of perhaps many trillions of different, interacting, living cells.

Just to emphasize the point that it is not always easy to define what constitutes a living entity, let’s agree, for sake of argument, that an organism is not living if it cannot reproduce.  Now, does this mean that organisms that are too young or too old to reproduce are not yet living or are no longer still fully alive respectively?  What about a spayed or neutered dog or cat?  Neither can reproduce, so can either be considered as living?  And what of a woman or man who has been surgically or otherwise rendered sterile?  Do we regard such individuals as being non-living beings?  You might reply that such entities could reproduce at one time.  But remember that there are many folks deep in cemetery grounds who could also reproduce at one time.  Do you regard them as being alive?  Clearly, these are philosophical questions and not everyone agrees on the answers.  An important point to be taken is that life, from the point of view of a biologist at least, is not so easily defined (and this is especially curious in view of the fact that biologists purport to study life!)

In the interest of getting a better feeling for what a living, multicellular organism is without going into all of the details concerning subcellular structures, tissues, and organs, let’s make an analogy in which we regard a living entity as a functioning country.  The breakdown of components might go something like the following (in this analogy, the functioning country equivalent of a living organism is presented in the right hand column):
Table I.1.  Analogy of a Living Organism and Functioning Country
	Living Organism
	Functioning Country

	made up of cells (nerve cells, muscle cells, etc.)
	made up of buildings (homes, factories, stores, etc.)

	cells come together to form tissues
	buildings come together to form towns/cities

	tissues form organs (e.g., brain, stomach, kidneys muscles, eyes)
	towns unify to become states or territories (like organs, some of these may have special general functions; e.g., in the U.S. Pittsburg produces steel, Wisconsin produces dairy products, Texas produces cattle, Alaska sustains wildlife and produces processed salmon, etc.) 

	organs assemble into a complete, functioning organism
	states/territories assemble into a multicultural society/country

	organism interacts with environment to obtain nutrients
	country interacts with other countries to obtain needed commerce/trade items that it cannot produce itself


It is worth mentioning at this time that the tremendous number of integrated cells comprising an animal organism, even one as small as an inch long jellyfish, are made to function in a coordinated manner by two integrating, functional systems (the term biologists use to represent such life-supporting functions is physiology; we will say a bit more about physiology later).  These are the nervous system and the endocrine (hormonal) system.  Again, we can make use of the above analogy and compare these systems as follows:

	Living Organism

	Functioning Society/Country

	Nervous System: in animals enables 

rapid communication rapidly between organs and tissues (e.g., message in brain is sent to muscles controlling

fish tail muscles)
	Telephone communications integrate activities of people separated by large distances



	Endocrine/Hormonal System: chemical messengers, transported by body’s circulation instructs cells in one part of the body to contribute to the functioning of the entire organism in some particular way; compared to nervous system, a slower means of relaying messages 


	Postal service delivers 

letters/packages which enable people, indeed entire corporations to interact with one another in some particular way




Ultimately, these regulatory activities make possible the functions of the many, many, many different cells comprising a single, multicellular animal organism.  Now when we look at the puffins, king crabs, and giant pacific octopus, we can view these from the fascinating perspective that each is a tremendously diverse compilation of cells that collectively function to form a single, living individual.

A basic understanding of some other physiological processes that will prove useful  in coming to understand all living organisms include the following (again, note that many of these apply only to animals, the main organisms featured at the Alaska sea Life Center):

Respiratory System: function in which oxygen is utilized in support of cellular energy production through chemical breakdown of carbohydrate (glucose); carbon dioxide is produced as a waste product 

Muscle Function: muscles are animal organs that are composed of individual muscle cells, all of which work by becoming shorter and thus enabling an organism to move body parts; do note that muscles must be stretched out before they can again be contracted; this is accomplished by some other opposing force such as another muscle contraction
Circulatory System: an animal function that enables movement of a cell-rich fluid (in vertebrate organisms this tissue is called blood) in order to deliver nutrients, cells, and hormones to cells and tissues while simultaneously transporting the waste products to areas (for example, lungs and kidneys) where they may be voided

Urinary System: an animal function that maintains chemical balance of body fluids through retaining certain substances while ridding the body of metabolic waste products (metabolic wastes are those which are generated through chemical processes going on inside the body and not in the digestive tract; examples of metabolic wastes include uric acid and carbon dioxide)

Special Senses: Vision, Taste, Smell, Hearing Functions: specialized animal organs which function to send signals that are interpreted by the central nervous system (brain) as vision, taste, smell, or hearing; these messages help the organism to form an awareness of its environment with regard to different forms of energy present there (i.e., eyes perceive light energy, hearing perceives motion of molecules in a fluid medium, and chemical energy is perceived by taste and smell functions)

Digestive System:  function of mechanically and/or chemically breaking food molecules into forms that may be absorbed and support metabolism; the digestive system also is responsible for this nutrient absorption and the riddance of digestive wastes (feces)

Reproduction: functions that enable a parent organism to produce offspring
