
Algae and Photosynthetic Bacteria (Bi 431/531)  - 5 credits 
 
Instructor: Richard Castenholz (482 Onyx Bridge; 6-4530; rcasten@uoregon.edu 
 
There will be two exams worth 100 pts each, plus a final worth 100 pts and a final lab 
exam worth 80 pts + 20 for culture isolations and identifications (thus 400 pts) 
 
The purpose of this course is to acquaint  Microbiologists, Microbial Ecologists, Aquatic 
Biologists and Ecologists with the various groups (“classes, phyla, or divisions”) of the 
organisms unofficially referred to as algae (a general, non-taxonomic term) and also of the 
photosynthetic bacteria such as those that produce O2 (cyanobacteria or “blue-green algae”) 
and those that do not, such as various anoxygenic purple bacteria, green sulfur and non-
sulfur bacteria , and heliobacteria.—in other words all photosynthetic organisms except 
bryophytes, ferns and relatives, and seed-producing plants. 
 
This introduction serves as a service course for anyone in the aquatic sciences, encouraging 
identification of  “algae” at least to group, genus and often species, based on morphological 
characteristics. However, it will also provide information on comparative physiology, 
habitats, and distribution. Perhaps of more intellectual interest, there will be a discussion of 
evolution and phylogeny of the various groups and how many came to be photosynthetic 
through primary acquisition or secondary kleptoplastic attainment of “chloroplasts” from 
algae that already had them. 
 
The labs will focus on various “units” of each of the phyla or classes. Therefore, most of the 
morphological comparisons, classification, and identification will be relegated to the lab 
periods. The lab will also be used for the isolation and culturing of micro-algae, 
cyanobacteria, and anoxygenic photosynthetic bacteria. Each student will be expected to 
isolate at least 3 different photosynthetic organisms and make identifications.  There will be 
two intertidal field trips to the Cape Arago region near Charleston, Oregon, but only 
one trip per student. Approximately half of the class will be assigned to each trip.  A 
couple of short, local freshwater trips will be held during lab periods (these are not yet 
scheduled below) 
 The larger, marine macro-algae will also be part of this course, but the more 
abundant, micro-phototrophs will be emphasized. The lectures will not only cover 
some of the material in the text, but also additional ecological readings. 
 
Lectures 10-11:20 Tues and Thurs----labs 1:30-4:20 Tues and Thurs (all lectures and 
labs in 111 Huestis). The class is limited to 20 students (grad and upper division 
undergrads) 
 
The required text is: Phycology, 4

th
 edition, by Robert E. Lee, 2008; Cambridge Univ. 

Press. 
Additional reading (required or otherwise) will be provided in 111 Huestis; some of these 
papers or chapters will be discussed by the class as a whole after they have been assigned 
and read. 
 
   Very Tentative subject and reading list 
 
Week 1, March 31 & April 2: General Introduction, current and “ancient” classification 
and phylogenyof these organisms; review of photosynthesis. Read Chapter 1 in text. 
 Lab 1 & 2—a short introduction to most of the groups; preparation of culture 
medium; demonstration of isolation methds 
 



Week 2, April 7 & 9: The cyanobacteria (blue-green algae) and the anoxygenic 
phototrophic bacteria. Read Chapter 2: The Cyanobacteria 
 Lab 3 & 4 – Unit 1--Cyanobacteria, purple and green bacteria, etc. (plus culture 
isolations, etc.) 
 
Week 3, April 14 &16: Endosymbiosis; the origin of chloroplasts, and of eukaryotes. Read 
Part 3 Chapter 3: The origin of chloroplasts and the “Glaucophyta” & Chapter 4: the 
Rhodophyta (pp. 89 – 106)  

Lab 4 & 5— Unit 2 --the Rhodophyta (red algae)  
 
Week 4, April 21 & 23: The “Heterokonts” or “Stramenopiles” [The diatoms 
(Bacillariophyceae)] Read Chapter 17. 
 Lab 6 & 7 –Unit 3 –the diatoms 
****First intertidal field trip (Cape Arago) –low tide  (-1.2 ft) at ~ 7:00 AM Saturday 

April 25 (one half of class) 
 
Week 5, April 28 &30: “heterokonts” (continued) [The brown algae (Phaeophyceae)] 
Read Chapter 21.  

Lab 7 Unit 4 –the brown algae  [Lab 8 on Thurs April 30 will instead be First 
Lecture Exam at 1:30 which will cover material through diatoms]  
: 
Week 6, May 5 & 7: The brown algae (continued) and other “heterokonts” Read Chapter 
10 (the Chrysophyceae) and 11 (the Synurophyceae). 

Lab 9 & 10 Unit 4 (continued) and Unit 5: other heterokonts and the 
haptophytes (Prymnesiophytes) and results of culture isolations. 

**** Second intertidal field trip (Cape Arago) – low tide (-1.1 ft) at ~ 7:00 AM 
Saturday May 9 (one half of class) 

 
Week 7, May 12 &14: The haptophytes (Prymnesiophyta) Read Chapter 22; The 
dinoflagellates (Dinophyta)  Read Chapter 7 

Lab 11 & 12: Unit 6 (The dinoflagellates) AND COLLECTIONS FROM 
FIELD TRIP 

 
Week 8, May 19 & 21: The Chlorophyta (green algae) and the evolution of “higher plants”. 
Read Chapter 5  (in part) [GUEST LECTURER ON TUES, MAY 19] 
 Lab 13 & 14: Unit 6 (the green algae) 
 
Week 9, May 26 & 28: The Chlorophyta (continued) Read the rest of Chapter 5 and 
Chapter 9 (the CryptophytA)  
 Lab 15 (continue the green algae) Lab 16: the second Lecture exam. at 1:30 on 
Thurs. May 28 which will cover material from the brown algae through the 
dinoflagellates. 
 
Week 10, June 2 & 4: Review of past material and the Euglenoids. Read Part IV and 
Chapter 6 (the Euglenophyta) 
 Lab 17 & 18 Unit 7: the euglenoids  and cultures deposited with identifications. 
 
Week 11, June 10 Wed. 8:00 AM final lecture exam which will cover the green algae 

and euglenoids (about 1/2) the rest will be comprehensive.  
 

June 11 Thurs. 1:30 PM final lab exam ( ~1- 1.5 hours) 


