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1. cellular automata are conditioned or transferent. Conditioned mappings are permanent in new condition till new stimulus. Transference cells revert to latching condition once they stimulate a new cell(s). Energy is transferent. Influence of energy on matter is conditional.

Chapter II, Entrainment and Motion in the Pelagic

B) Section 2.1 Introduction

1. not enough to control sinking, there must be a mechanism to reestablish presence in the euphotic zone.

2. Continuous presence by individual or species is not necessary for success. Sufficient time must be spent in euphotic zone to make net autotrophic gains.

3. Water is not passive. Warming, cooling, wind, gravities, rotation of Earth. Water motion at all scales must be understood.

4. Water motion is almost always turbulent. Entrainment requires slow settling compared to immediately adjacent water motion.

5. The nature, scale and variability of water movements and estimation of turbulent velocity will be considered.

C) Section 2.2 Motion in Aquatic Environments

1. liquid water covers 71% of the Earth

2. the seas cover 361.3e6 km2

3. sea volume is 1350000000 km3 which is 97.4% of all water on planet

4. polar ice is 27.8e6 km3 

5. ground water is 8e6 km3 

6. lakes, rivers and atmosphere is 0.02% or 225000 km3 

7. 13 largest lakes hold 160000km3 

8. hydrological renewal

· precipitation 324000km3 /yr

· flow from rivers 29000km3 /yr

· evaporation

9. replacement time for ocean is 3800 yr

D) 2.2.1 Physical Properties of Water

1. water is relatively dense, viscous and barely compressible with high melting and boiling points because it forms aquo polymers

2. as temperature increases, monomers break free of polymer and fall into the spaces. This is why density increases as temperature increases to 3.98 C with every degree step above 3.98 C the difference in density increases. 

3. salts modify the polymerization through hydrated layer. Open ocean salinity ~35g/kg ~27g/kg higher than pure water at same temperature. Salt depresses the freezing point and the temperature of maximum density. Sea ice typically requires some freshing of the topmost layer of water before it forms.

4. Viscosity – the resistance provided to one layer to the slippage of another across it, decreases rapidly with increasing temperature. Viscosity in seawater is greater than pure water, an increment of 0.1e-3 kg/m/s at 35g/kg across normal temperature range. High viscosity, like large differences in density resists mixing.

E) 2.2.2 Generating Oceanic Circulation

1. water has  a high specific heat of 4186J/kg/C. heat of vaporization is 2.243e6J/kg. Energy to drive motion comes from the Sun. 

2. circulation occurs as the tropics water warms and moves toward the poles. This is compensated by the return of cold water to the tropics.

3. Coriolis Effect is a deflection of northerly motion eastward. Bottom effects can deflect currents upward.

4. moon cycles ~25 hours ~28 days. Bay of Fundy, between Nova Scotia and New Brunswick over 13m tides with extreme tidal mixing. Largest tidal range of anywhere. 

5. Wind is much lower mass, density and viscosity creates waves, currents. Can be coupled to global scale. Probabilistic terms must be used to describe the transfer of motion from air to water. Broad flow patterns of surface currents have long been studied.

F) 2.3 Turbulence

G) 2.3.1 Generation of Turbulence

1. Kolmogorov eddy. The dissipation of the large scale motion through a fractal of shrinking eddies. Phytoplankton spacial scale of relevance is generally <2mm

2. Turbulence is caused by the inability of the molecular structure of a fluid to accommodate introduced mechanical energy. (jb3: also the change of gravitational relevance upon change of scaling?)

· developing turbulence theory

· instrumentation and direct sensing, most responsible for characterization of environment of phytoplankton.

3. When molecules are sheared off surface of liquid, laminar flow transitions to turbulent flow. 

4. Reynold's number, the ratio between the driving force and the viscosity. Velocity fluctuation occur in the direction of laminar flow. The smallest eddies are discharged as heat. 

2.3.4
Turbulent embedding of phytoplankton

as a corollary to the size comparison between phytoplankton and turbulence the phytoplankton are embedded in a wholly viscous environment which is i constant turbulent motion.

2. 2.4 

2.4 Phytoplankton sinking and floating

