Why Giant Squid are not found alive near the surface?
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· Temperature /Depth / Oxygen Concentration

· The above image shows temperature and depth and O2 concentrations vs depth.

· #1 shows the thermocline and stable temp at depth

· #2 shows a high concentration of O2 at the surface.  This high concentration is due to plentiful phytoplankton using the sun’s energy to produce food and O2.

· The lowest concentration of O2 or the oxygen minimum zone is at the thermocline…this is due to animal respiration and decomposition of organic material tends to be the greatest.

· The thermocline the cold temperature allows more O2 to stay in solution and the slow mixing of ocean waters eventually causes oxygen levels to rise again.
· Squid Habitat

· Distribution is limited by its habitat needs

· Giant squid will suffocate when in water too warm (near surface)

· Its blood cannot hold O2 when it gets warm

· Warm liquids cannot hold as much gas as cold liquids

· The most dangerous zone for the giant squid is the thermocline because it is approaching warmer water where there is less O2 to begin with and its blood is now even less able to hold the gas in concentration at the increasing temperatures.

Squid circulatory system:

· Well developed system

· Considered closed because blood is confined in vessels

· Blood is blue when oxygenated (pigment hemocyanin) which contains copper

· 3 hearts

· Two branchial (one per gill) pump blood to gills 

· Blood then moves to systemic heart (between gills)

· Squid needs third heart to pump against hydrostatic skeleton

· Muscles squeeze bodily liquids and  provide strength and shape to the body

Depth and Pressure:

No gas spaces to be crushed

· This also means no swim bladder to maintain buoyancy  (deep water fish don’t have these either)

· How can giant squid survive without sinking?
· Ammonium ions

· Ammonium ions are lighter than water (like oil) therefore it concentrates ammonium ions in its body so that it becomes neutrally buoyant

· Ammonia is a natural waste product in urine

· Instead of disposing this urine…squid will keep the ammonia in their bodies 

· This is why so many giant squid float to the surface when they die

· This is also why the giant squid are probably not so tasty to eat 
