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Protista Alliances and Candidate Kingdoms

Excavates
"Archaezoa"
Lack mitochondria (Origins predate endosymbionts?)

Diplomonadida
Flagellates
Includes Giardia

Parabasala (Trichomonada)
Parasitic

Excavates
Euglenozoa

Photosynthetic Flagellates (Euglenophyta)
Photosynthetic
Flexible pellicle for wall
Motility by flagella

Non-Photosynthetic Flagellates (Kinetoplastida)
Non-photosynthetic
Motility by flagella
Variety of ingestion and digestion forms

Trypanosomes

Heterolobosea
Nonpigmented
Alternate between amoeboid, flagellated and cyst stages

Chromalveolates
Alveolata

Dinoflagellates (Dinoflagellata or Pyrrophyta)
Most forms with cellulose "armored" plates
Most marine
2 flagella; one in groove
Photosynthetic, "blooms" with nutrient changes

Source of red tides
Many form toxins

Paralytic shellfish poisoning
Many tropical fish poisonings

Reproduction mostly fission
Some symbionts, eg., zooxanthellae

Apicomplexa (Non-Motile Protists or Sporozoa)
Parasites with multiple hosts
Example:  Plasmodium vivax
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Ciliates (Ciliophora)
Locomotion by cilia
Heterotrophic, many feeding modes
Elaboration of organelles
Examples

Paramecium
Stentor

Haptophytes (Haptophyta)
Often with calcium carbonate scales

Stramenopi la
Diatoms (Bacillariophyta)

Freshwater and marine
Abundant fossils (diatomaceous earth)
Cell  walls overlapping halves with silica
Reproduction mostly fission
Photosynthetic

Oömycota (Oomycetes)
Non-septate vegetative hyphae
Water molds and parasitic fungi
Sexual reproductive structures, oögonium and antheridium

Form oöspores
Examples

Downy mildews
Potato blight

P l u s :
Cryptomonads (Cryptophyta)
Chrysophytes (Chrysophyta)

Golden algae

Brown Algae or Kelps (Phaeophyta)
Marine tidal zone to 75 feet deep in temperate waters
Sizes to 10O feet
Color -- brown to olive brown
All multicellular
Pigments -- Chlorophyll a and fucoxanthin
Food reserve -- laminarin and mannose
Body Form has a Holdfast, Stipe, Lamina (Blade) and

Air bladders for buoyancy
Well defined alternation of diploid and haploid generations

Sporophyte (diploid stage) dominant
Reproductive cells flagellated

Vegetative Reproduction by Fragmentation, Propagules, or Zoospores
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Rh izar ians
Locomotion by pseudopodia
Feeding by phagocytosis
Many secrete shells
Heterotrophic

Ameobozoa
Loboseans

Locomotion by pseudopodia
Common Ameoba

Myxogastrida (Plasmodial Slime Molds)
Naked protoplasm or multinucleate plasmodium  stage

Nuclei are generally diploid
Heterotrophic (Phagotrophic)
Produce sclerotia for resistance
Produce sporangia for sexual reproduction.  Meiotic cells are
swarm cells and myxamoebae.  Fusion produces plasmodium

Dictyostelida (Cellular Slime Molds)
Alternate between amoeboid cells, flagellated cells and plasmodium
stage (called a slug) which is multicellular not multinucleate

Nuclei are generally haploid
Myxamoebae common but not swarm cells
Produce asexual fruiting bodies

P l u s
Gymnamoeba (Gymnamoebas)
Entamoeba (Entamoebas)

Cercozoa
Threadlike pseudopods

Foramin i fe ra
Long, branching pseudopods, calcium carbonate shells

Rad io lar ia
Thin, stiff pseudopods, silica exoskeleton

Choanoflagel l ida
Locomotion by flagellum
Colonial
Closely related to sponges

Each cell has a single flagellum and funnel-shaped collar, similar
to choanocytes of sponges

Heterotrophic
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Protists Now Frequently Included with Plants
Red Algae (Rhodophyta)

97% marine
Size to 3 feet, depths to 300 feet
Colors -- red, purple, black
Shapes

Unicells, Branching filaments, Sheetlike
No flagellated cells
Pigments

Phycobiliproteins (Phycocyanin, Phycoerythrin)
Chlorophyll  a

Reproduction
Gametophyte

Forms gametes
Gametes fuse to form Sporophyte

Sporophyte may make many types of sporangia and spores
Carpospores
Tetraspores
Meiospores which develop in gametophyte

Green Algae (Chlorophyta)
7000 species
Mostly freshwater
Shapes

Unicellular
Colonial
Filaments
Sheet-like (thallus)

Color -- Mostly "grass-green"
Cell walls have cellulose and pectin
Food reserve is starch  (stored in pyrenoids)
Pigments -- chlorophyll a and b, carotenoids -- like higher plants
Reproduction

Vegetative - Fission, Fragmentation
Sexual:  Isogamy, Anisogamy, Oogamy, Conjugation
Life cycle

Dominant generation usually haploid
Now separated into several alliances in most classification systems, typically
including the following:

Chlorophyceaeae
Ulvophyceae
Charophyceae
Coleochaetaceae
Glaucophyceae



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


