	wrong
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	

	right
	48
	47
	46
	45
	44
	43
	42
	41
	40
	39
	38
	37
	36
	35
	34
	33
	32
	31
	30
	

	score
	100
	97.9
	95.8
	93.8
	91.7
	89.6
	87.5
	85.4
	83.3
	81.3
	79.2
	77.1
	75.0
	72.9
	70.8
	68.8
	66.7
	64.6
	62.5
	



Cyanobacteria  Name

Today we will continue our study of prokaryotic organisms. With some understanding of the structure and functions of bacteria, today we turn our attention to some important differing examples of bacteria.

Available in laboratory this week is a range of organisms known collectively as cyanobacteria. These are the descendants of the organisms that produced the oxygen-based atmosphere on earth, making aerobic life possible. Working cooperatively, and for each species, we will assemble a slide with a tiny bit of the cyanobacterium in a wet mount (slide plus medium drop with specimen plus coverslip). We will then share these slides with each other to observe what we can of structure and function. Note: no staining is required thanks to the presence of bacteriochlorophyll and chlorophyll a. As you get the opportunity to observe each species, make a sketch showing as much cellular detail as possible and label each sketch completely. Label lines must touch the object shown. 10 points are for using the 10 structural characters in the data matrix. Should you miss a specimen, photos of these cyanobacteria are on our class website.

	Gloeocapsa
	Cylindrospermum
	Merismopedia
	Lyngbya

	Oscillatoria
	Eucapsis
	Tolypothrix or Scytonema
	Fischerella

	Anabaena
	Arthrospira or Spirulina
	Gloeotrichia
	Microcystis


Hints to ponder: No labels, no points! What labels would be automatic deductions? Nucleus, chloroplast, mitochondrion. Why?

/24

A Cladogram of Cyanobacteria

Here is a good chance to reinforce your skills in cladistics with a real-life example. A cladogram is no better than the quality of the data matrix behind it...so I am providing the matrix for you! In polarizing character states, a naked unicellular coccus without special associations or cell types would be the outgroup for these cyanobacteria.

	character (apomorphic state)
	Gloeocapsa
	Cylindrospermum
	Merismopedia
	Lyngbya
	Oscillatoria
	Eucapsis
	Tolypothrix
	Fischerella
	Anabaena
	Arthrospira
	Gloeotrichia

	1. filamentous/strepto-
	0
	1
	0
	1
	1
	0
	1
	1
	1
	1
	1

	2. colonial
	1
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0

	3. sheet
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0

	4. spiral
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0

	5. motile
	0
	0
	0
	1
	1
	0
	0
	0
	0
	1
	0

	6. branched
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0

	7. true branch
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0

	8. tapered filament
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1

	9. sheath present
	1
	1
	1
	0
	0
	1
	1
	1
	1
	0
	1

	10. heterocyst present
	0
	1
	0
	0
	0
	0
	1
	1
	1
	0
	1

	11. akinete present
	0
	1
	0
	0
	0
	0
	1
	1
	1
	0
	1


Using the data matrix above, provide a most-parsimonious cladogram for the OG and all 11 extant genera of cyanobacteria below. Be sure to mark evolutionary steps with numbers 1-11, write in all genus names, and circle all homoplasies. Make sure your homoplasies are most parsimonious (remember about reversals)! Also, be sure to twist branches so that you show most of the steps toward the right on each dichotomy. Hint: write names at 45° angle to fit!
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