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The hydrosphere



Oceans Lakes Rivers
Glaciers and 

continental ice

Atmospheric 

water
Soil moisture Groundwater

On a piece of paper, put these reservoirs of 
water in to order from largest to smallest



The hydrosphere

Oceans

Glaciers and other ice

Ground water

Lakes

Freshwater Lakes

Saline Lakes

Soil moisture

Atmosphere

Rivers

97.2

2.15

0.61

0.009

0.008

0.005

0.001

0.0001

Reservoir________________(%)__



Ground Water

ÅGround Water lies beneath the ground 

surface, filling pores in sediments and 

sedimentary rocks and fractures in 

other rock types 

ÅRepresents 0.6% of the hydrosphere 

(35x the water in all lakes and rivers 

combined)

ïResupplied by slow infiltration                                               

of precipitation

ïGenerally cleaner than surface water.  It 

has been filtered by gravel and cleansed 

by bacteria

ïAccessed by wells



Groundwater

ÅGroundwater is an open, dynamic system

ïGravity is primary driving force

ÅPulls water down

ïWater enters the system at the ground 
surface through recharge (rain and snow 
melt)

ïLeaves the system through discharge into 
rivers, lakes, wells etc.



Porosity and Permeability

ÅPorosity - the percentage of rock or sediment that consists 

of voids or openings

ïMeasurement of a rockôs ability to hold water

ïLoose sand has ~30-50% porosity

ïCompacted sandstone may have only 10-20% porosity

ïWell sorted sediments have higher porosity than poorly sorted 

sediments

ÅPermeability - the capacity of a rock to transmit fluid 

through pores and fractures

ïInterconnectedness of pore spaces

ïMost sandstones and conglomerates are porous                    and

permeable

ïGranites, schists, unfractured limestones are impermeable unless 

fractured



Porosity

ÅPercent of the total volume that is open space

ÅAffected by the size and shape of particles

ÅIncreased by fracturing or dissolution

ÅDecreased by compaction and cementation

ÅWell sorted sediments have higher porosity 
than poorly sorted sediments 



Fig. 16-1a, p. 499

Well sorted sandstone



Fig. 16-1b, p. 499

A poorly  sorted sandstone



Fig. 16-1d, p. 499



Fig. 16-1c, p. 499

In a limestone 

perhaps?



Table 16-1, p. 499
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Permeability

ÅHow easily fluid may pass through a rock

ïA measure of how well the pores are connected, 
and how straight a path a fluid follows

ÅPermeability is a property of the rock

ïHydraulic conductivity is the ability of water to 
flow through a rock

ïOther liquids such as oil flow through rock

ïDensity and viscosity influence flow rate



Porosity and Permeability

Porosity (and sorting) arenôt everything!



Porosity by rock type

Who needs to know this stuff?





Is the water safe to drink?



Where 

should I 

drill to get 

a good, 

reliable 

well?



Fig. 16-2, p. 500

Water Tables, Wells and Springs



Porosity and the water table

A porous 

rock/dirt

The 

Water 

Table

Water Tables, Wells and Springs



Water Tables, Wells and Springs



Fig. 13.3  Groundwater

Movement

The contours of 

the water table 

roughly mirror 

the overlying 

surface



The surface of 

lakes and rivers 

represents the 

local water table



Fig. 16-4a, p. 502

Aquifers Aquicludes



A spring is produced by a perched aquifer 

or an artesian well


