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FUNDAMENTAL UNITS IN BIOLOGY1 
By Professor H. S. JENNINGS 

THE JOEINS HOPICINS UNIVERSITY 

BIOLOGYhas long sought to  follow the example of 
physics by finding fundamental units, through the 
properties and combinations of which the phenomena 
of biology are  produced, as  the phenomena of physics 
are  produced through the properties and combinations 
of its fundamental units. The history of biology yields 
long lists of the names and properties attributed to  
these supposed units. But  till the recent rise of bio- 
logical genetics, all these units remained hypothetical. 
Their existence and their properties were assumed, in  
order to  explain the phenomena observed; they them- 
selves were not observed. 

But  with the investigations of genetics in  the last 
three decades, materials that have been claimed as  the 
fundamental units of biology, and that a t  least in  par t  
fill the r61e of such, have emerged into the class of 
things that a re  observational. They are  seen, a t  least 
as  groups, under the microscope. Their location in the 
organism has been precisely determined, their arrange- 

1 Address a t  the Mark Hopkins Centenary, Williams 
College, October 10, 1936. 

ment and order discovered. Their properties and be- 
havior have been to a great extent concretely investi- 
gated, their r61e in  the life of organisms in large 
measure brought to  light, though their physico-chemi- 
cal nature remains as  yet uncertain. 

These are  the materials known to biological science 
as  games. They yield in  interest perhaps to  no other 
units known to science, since a group of these develops 
into a living organism; into a human being, with all 
its powers; its consciousness and its intelligence. 

Though these materials fulfil the conception of fun- 
damental units as  nearly as  anything that is likely t o  
be found in biology, they differ in  many and important 
ways from the hypothetical units earlier postulated. 
The application to them of the phrase "fundamental 
units," with its connotation of fixity and simplicity and 
uniformity, brings with it  the possibility of serious 
misconception. I should like to  present a picture of 
their concrete properties and behavior such as  may 
dispel these misconceptions. Whether, in  view of the 
picture that emerges, it  is to  be held that biology has 
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LIVING MARINE MATERIAL 
For a number of years the Supply Department has bcen furnishing Living Marine Materials. From 

experience it  has been found that during the period between the first of November and the end of February 
these live animals and plants can be shipped with the most success. This service has proven to be of great value 
to both instructor and studcnt, particularly to those who are located a t  some distance from tho sea coast. 

MARINE AQUARIA SETS 
The following marine sets will be supplied during November, December, January, and February. We 

assume responsibility for shipments going as'far west as the Mississippi and as far south as Georgia, and 
guarantee to deliver the animals in good condition. Although we have been successful in shipping live 
Marine Aquaria Sets to New Mexico, Texas, Missouri, North Dakota, and Iowa, we do not guarantee safe 
delivery except as stated above. 

Set I. Live Marina Material for five-gallon Aquarium. Includes the following: 
5 gallons Sea water 	 1 small Thyone 
2 small Metridium (Sargartia may be substituted) 2 small Mytilus 
2 small Starfish 	 2 Littorina 
1 Hermit Crab 	 Green algae (Ulva when 
2 small Sea Urchins 	 available) 

Price per set 	 $5.00 
Set 11. Live 

10 gallons Sea water 3 small Sea Urchins Littorina or Urosalpihx 
4 small Metridium 2 small Thyone 1Nereis 
2 small Starfish 2 small Mytilus 1 small Limulus 
1 Red Starfish (Henricia) - Balanus 	 Astrangia 

Green algae (Ulva when 2 Hermit Crabs 1Brittle Starfish 
available) 

Price per set 10.00 
Other marine animals not listed can be supplied on short notice. Substitutions can be made on any of 

the above sets. Prices on larger sets will be gladly given upon request. 
All shipping containers furnished a t  cost. Credit of $1.50 will be given for each carboy returned by pre- 

paid express. 
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