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Lectures will not typically 

reiterate material from 

assigned readings.  I shall 

assume that you can master 

those on your own.  Instead, 

lectures will explain, add to, 

and amplify key concepts



Many discoveries 

and breathroughs 

in science: 

Extending our 

senses

. 



Telescope: Moon. 



Dolphin Conversation.  
With instruments, 
we can really 
eavesdrop:

. 



Sonogram: Baby of 
20 weeks:

http://youtube.com/w
atch?v=3bzEXM8c
0P4

. 

http://youtube.com/watch?v=3bzEXM8c0P4
http://youtube.com/watch?v=3bzEXM8c0P4
http://youtube.com/watch?v=3bzEXM8c0P4


Microscopy is yet 
another way of 
expanding our 
sensory world: 
There are several 
types of scopes:

. 



3 Views of 

Paramecium

with 3 Types of 

Scopes: Light 

(500X), Scanning 

Electron 

(2,000X), and 

Transmission 

Electron (2,800X)



A Typical Light Microscope



Microscopy: 3 Key 

Features:

Magnification: l with scope: l

Resolution:ll w scope l l

Contrast: l w scope l



The Microscope, in turn, 

led to the CELL 

THEORY

Cells: The building blocks 

of all living organisms



Robert 

Hook s 

Drawing, 

Plants, 1665



A Few Years 

Later, Antonie 

van 

Leeuwenhoek

Saw Living 

bacteria, sperm, 

protozoa



Cell Theory.   Cells are a 

fundamental feature of ALL 

LIFE (viruses excepted). 

There are 2 useful 

classification schemes here:

unicellular vs. multicellular

eukaryotes vs. prokaryotes



unicellular vs. multicellular

AMEOBA, that s it, that is the 

entire organism



A Paramecium: about 100 

̧m (0.1ml, 0.0001m)



Here is how a live paramecium 
looks under the microscope



Some cells, like bactrial cells, 

are very small, less than 

1/10 of each of your trillions 

of cells: E. coli



And here is an example of an 

organism that is made of 

MANY CELLS



Here is another: If you 

scrape your cheek, stain, and 

place under the scope:



Cellular Organization of Higher 

Plants


