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What	  is	  microbial	  oceanography? 

•  The study of the abundance, distribution, growth, 
metabolism, and diversity of microscopic organisms 
(or microbes*) in the marine environment. 

*	  Bacteria,	  Archaea,	  fungi,	  proDsts	  (incl.	  eukaryoDc	  phytoplankton),	  and	  viruses	  	  



Marine	  Microbes:	  	  Why	  do	  we	  care?	  	  	  

•  Abundant	  and	  diverse,	  found	  everywhere	  
•  Remove	  CO2,	  produce	  about	  50%	  of	  the	  
oxygen	  we	  breathe	  

•  Form	  the	  base	  of	  the	  marine	  food	  web	  



•  NSF-‐sponsored	  Science	  &	  Technology	  Center	  (STC)	  
•  Goal	  =	  facilitate	  a	  more	  comprehensive	  understanding	  of	  

microorganisms	  in	  the	  sea	  
•  Design	  and	  conduct	  novel	  research,	  broker	  partnerships,	  

increase	  diversity	  of	  human	  resources,	  implement	  
educaDon	  and	  outreach	  programs	  
–  educaDon	  programs	  focus	  on	  preparing	  the	  next	  
generaDon	  of	  microbial	  oceanographers	  

•  AcDviDes	  dispersed	  among	  partner	  insDtuDons	  

C-‐MORE	  



C-‐MORE:	  EducaDon	  &	  Outreach	  

•  K-‐12	  Resources	  and	  OpportuniDes	  
1.  C-‐MORE	  website	  
2.  Science	  Teachers	  Aboard	  Research	  Ships	  (STARS)	  
3.  Grants	  for	  EducaDon	  in	  Microbial	  Science	  (GEMS)	  
4.	   	  	  Free	  Hands-‐on	  Science	  Kits	  



C-‐MORE:	  EducaDon	  &	  Outreach	  



•  Offer	  lesson	  plans	  and	  materials	  for	  hands-‐on	  science	  
acDviDes	  in	  a	  self-‐contained	  format	  

•  For	  use	  with	  a	  range	  of	  grade	  levels	  
•  Each	  kit	  provides	  the	  informaDon	  and	  supplies	  necessary	  

for	  educators	  to	  teach	  their	  students	  about	  a	  parDcular	  
topic	  in	  oceanography	  	  

•  Links	  to	  state	  science	  standards	  

C-‐MORE:	  Science	  Kits	  



C-‐MORE:	  Science	  Kits	  



Plankton	  Kit	  
•  Grades	  3–12*	  
•  Explores	  plankton	  and	  their	  global	  importance	  through	  

4	  lessons	  (30-‐45	  min.)	  
	  Lesson	  1:	  students	  learn	  about	  plankton	  through	  a	  narrated	  
	  PowerPoint	  presentaDon	  	  

	   	  Lesson	  2:	  	  students	  design	  their	  own	  phytoplankton	  
	   	  Lesson	  3:	  	  	  students	  invesDgate	  zooplankton	  with	  a	  microscope	  	  
	   	  Lesson	  4*:	  	  Phytopia	  CD	  (Grades	  6-‐12)	  



Lesson	  1:	  	  students	  learn	  about	  plankton	  through	  a	  narrated	  PowerPoint	  
presentaDon	  	  	  	  

Plankton	  Kit	  



Lesson	  2:	  	  design	  your	  own	  phytoplankton	  

Plankton	  Kit	  



Lesson	  3:	  	  	  students	  invesDgate	  phytoplankton	  and	  zooplankton	  with	  a	  
microscope	  	  

Plankton	  Kit	  



Outreach	  Box	  
•  AcDviDes	  for	  all	  ages,	  cover	  a	  mix	  of	  subjects	  
	  

•  Physics	  
Ø  Penny	  plop	  (surface	  tension)	  
Ø  Cartesian	  diver	  (density)	  

•  Climate	  
Ø  Air	  and	  Ocean	  pressure	  (pressure)	  

•  NauDcal	  skills	  
Ø  Knot	  tying	  

•  Biology	  
Ø  What	  Microbe	  are	  You?	  (marine	  microbes)	  

•  Chemistry	  
Ø  Ocean	  acidificaDon	  straw	  experiment	  (pH)	  

	  	  



Kit	  Demos	  

•  Outreach	  Box:	  	  Air	  and	  Ocean	  pressure	  lab	  

•  Outreach	  Box:	  	  Ocean	  acidificaDon	  straw	  experiment	  

•  Plankton	  Kit:	  	  Microscopy	  lab	  to	  invesDgate	  and	  
idenDfy	  phytoplankton	  and	  zooplankton	  from	  local	  
water	  sample	  (Hudson	  River)	  



Kit	  Reminders	  
•  Kits	  are	  free	  to	  borrow,	  and	  can	  be	  loaned	  up	  to	  

several	  weeks	  depending	  on	  scheduling	  

•  We	  do	  not	  have	  a	  shipping	  budget	  

•  Kits	  can	  be	  tailored	  to	  suit	  exisDng	  curricula	  and	  
student	  needs	  


