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· Ulvophytes:

· Now an order – used to be a class within Chlorophytes

· Most – marine macroalgae attached to bottom (benthic)
· Evolution:

Filaments or sheets → parenchymatons (3-D cell division to form complex bodies) → thallus body composed of one large “cell” (coenocytes/siphonous) mitosis w/o cell division
· Trend in reproduction/life cycles (see diagram from scanned notes):

· Simplest are haploid

· They release gametes and the gametes fuse into a zygote which undergoes meiosis

· Isomorphic alternation of generations

· Haploid and diploid forms that compete for resources

· Heteromorphic alternation of generations

· Diploid dominant in terms of size

· Adapted for different times of the year (way to avoid having to compete)

·  Examples (from simple to complex)
· Parenchymatous greens (Ulvales) cells can divide in 3 dimensions

· Ulva (sea lettuce) 
· sheet 2 cells thick
· has simple isomorphic alternation of generations

· Enteromorpha 

· called “limu ele-ele” in Hawaii
· has simple isomorphic alternation of generations

· Monostroma

· one celled sheet/layer

· single-celled diploid stage, thallus is haploid

· eaten in Asia

· Siphonous greens (coenocytic – one cell with multiple nuclei, from mitosis w/o cell division)

· Cladophora (one of the simplest)

· Branched filament

· Long stringy mats

· Numerous nuclei → multinucleate

· Both marine and freshwater forms

· Important food source in streams and rivers (e.g. Colorado river)

· Long filaments are host for periphyton (film of bacteria, single-celled algae) brings animal life

· CAP blooms

· Chlamydomonas has a simple isomorphic alternation of generations, also spreads by fragmentation
· Problem on Maui: blooms clog beaches 

· Nitrates and ammonium seep into water from golf courses creating blooms

· Caulerpa, codium, halimeda

· Thallus is one large cell w/numerous nuclei - siphonous

· These are all dominant on sandy tropical reef flats

· They grow in 1-2 feet of water – not very big

· They help build the reef – calcium carbonate sand from growth and death of these algae

· Caulerpa (see diagram in scanned notes)

· Looks plant like

· assimilators look like leaves, rhizome looks like stem, rhizoids look like roots but they’re just holdfasts

· Caulerpa racemosa

· Escaped aquarium algae
· Produces a toxin so fish wont eat it

· It’s a problem in Mediterranean, Australia, CA (San Diego)
· Invasive species

· Codium “Dead-mans fingers”

· Green (almost black) thick tubes
· Acetabularia (see diagram in scanned notes)

· Large single cell

· When reproductive it forms a structure called a CAP

· The nucleus undergoes meiosis and produces gametes that move to the tips of CAP and are released.

· Gametes are in capsules, the “latch door” opens up and gametes fuse to form zygote which grows back into the diploid plant

· Siphonous green algae undergo mass spawnings  (this was recently discovered)

· Nuclei move to tips, undergo meiosis to produce gametes

· Gametes released in big clouds near dawn – females first and then males 1-2 hrs later

· Pheromone released – how males and females find each other

· Same as mass spawning of corals – helps them avoid predation

