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Table 1.1 Components of the water regime of inland
surface waters.

Table 1.2 A classification of inland waters based on
predictability and duration of filling.

Table 1.3 Estimates of the major compartments,
volumes and mean residence times of global water. The
mean residence times of temporary lakes and rivers
would be even shorter. These estimates vary;_ we have

drainage divisions illustrated in Figure 1.11. (Source:
Data collated from the regional reports of the Australian
Water Resources Assessment 2010.)

Table 2.1 Broad categories of mixing based on
circulation frequency, derived from Hutchinson (1957),

Walker and Likens (1975) and Lewis (1983). See Lewis

Table 3.1 Chemical composition of some Australian
standing_waters compared with unpolluted ‘world
average fresh water’ and ‘world average sea water’.
Salinity is in grams per litre (converted from parts per
thousand where necessary)_and ionic concentrations are
in milliequivalent percentages of total cations or total

1976; 3 = Williams 1983; 4 = Williams 1975;

5 = Bowling et al. 1993; 6 = Williams et al. 1970;
7 = Buckney and Tyler 1973; 8 = Timms 1998;

9 = Bekele 2006;_ 10 = Woods 1995).

Table 4.1 Biological processes can be considered
within a hierarchy of levels of organization. Processes at




one scale influence those at higher and lower scales.

Table 4.2 How aquatic biota respond to re-wetting,

standing_waters.

Table 5.1 Several common methods for measuring
surface-water stream discharge.

Table 5.2 The modified Wentworth Scale for the
description of particle size. Note that below ‘coarse silt’
are finer categories down to ‘very fine silt’ with a
minimum size of 0.00024 mm (¢ = 12). These finer
fractions may be relevant when assessing_suspended
loads or sediment chemistry.

Table 6.1 Chemical composition of some Australian
running waters compared with unpolluted ‘world
average river water’. Salinity is in grams per litre

2 = Williams and Buckney 1976; 3 = Glatz 1985;
4 = Bayly and Williams 1973; 5 = McNeil 1998;
6 = Williams 1975; 7 = Williams et al. 1970;

10 = Muir and Johnson 1978; 11 = Wright et al. 2011. *
includes CO32= in assessment.)

Table 7.1 Functional feeding groups of invertebrates in
running_waters (based on Cummins and Klug 1979).
CPOM = coarse particulate organic matter, FPOM = fine
POM. The examples are not exhaustive, and many

feeding groups.



Table 7.2 Some of the models proposed by ecologists

Table 7.3 Drought refuges used by selected taxa of
stream invertebrates. Not all species within each taxon
will use all of the refuges listed. Diving_beetles includes
both adults and larvae. (Source: Adapted from Robson et
al. 2011. Reproduced with permission of CSIRO
Publishing.)

Table 8.1 Potential effects of human activities on
groundwaters and groundwater-dependent ecosystems.
The relative severity of these effects on groundwater
regime (i.e. quantity, timing, flux and pressure of

stability)_and water quality are estimated as: x = mild or
temporary; xx = moderate; XXX = severe or permanent.

Table 8.2 Main categories and some examples of

changes to them by impoundments and other human
activities. (Source: Boulton and Brock 1999.)

Table 9.2 Efforts to restore particular flow components
have specific environmental objectives and watering
strategies. Table modified from Robson et al. (2009),
which also has case studies exemplifying_each of these
strategies, and reproduced with permission from the
National Water Commission, Australia. (Source:
Modified from Robson et al. 2009. Reproduced with

permission from National Water Commission, Australia.)

Table 10.1 Management issues arising from land-use
change and other human activities: x = mild or
temporary,_xx = moderate and xxx = severe or
persistent.




Table 11.1 Summary of the main drivers, stressors,,
services and some examples of management responses
for the four water quality issues reviewed in this
chapter.

Table 11.2 Types of aquatic pollution, common sources
and their impacts on aquatic ecosystems. Physical
pollution by sedimentation is discussed in Section 10.3.

Table 12.1 Examples and impacts of some of the more
common invasive species in Australian inland waters.
*Listed as a weed of national significance.

Table 12.2 Predicted changes in wetlands and their
biotic communities in response to climate change across
southern Australia. (Source: Adapted from Nielsen and

Science and Business Media.)
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Figure 1.1 Major seasonal rainfall zones of Australia

Ryder;_(c).Jenny Davis;_(f)_Belinda Robson. Map
reproduced with permission of the Bureau of
Meteorology, Australian Government.)

equals water gains (left-hand side) minus water losses
(right-hand side)_for a given waterbody over a given




does not enter the waterbody. Evapotranspiration is the
combined loss of water via evaporation and
transpiration. (Source: Andrew Boulton.)

Figure 1.3 The relationship between the spatial and
temporal components of water regime. Water regimes of

are gigalitres (1021). Note the different scales on the
vertical axes.

Figure 1.5 The bonds within (covalent) and between

circle.

Figure 1.6 The high specific heat capacity of water, as
a result of its molecular linkages, means that daily

waterbodies in the same area. (Source: Andrew
Boulton.)

Figure 1.7 Tlinkages at the catchment scale include
lateral linkages between the catchment and the
waterbody, longitudinal linkages of upland streams to
lowland rivers, and vertical linkages with the air above
and groundwater below. (Source: Andrew Boulton.)

Figure 1.8 Simplified diagram of the hydrological

and stores of water by volume in thousands of km3 and,
in brackets, as millimetres. A similar but revised




estimate based on more recent models is presented in
Trenberth et al. (2007). (Source: Smith 1998.
Reproduced with permission of Oxford University Press
Australia and New Zealand.)

Figure 1.10 Average annual rainfall (a)_and

permission from the Bureau of Meteorology, Australian
Government, (d)_redrawn with permission from
GeoScience Australia © Commonwealth of Australia
(Geoscience Australia) 2013. This product is released
under the Creative Commons Attribution 3.0 Australia
Licence, (e) redrawn with permission from the National
Water Commission, © Commonwealth of Australia 2006,
and (f)_reproduced with permission from Australian
Government Department of Sustainability, Environment,

v1.0; Bureau of Meteorology from the State of the
Environment Committee 2011.)

Figure 1.11 The 13 drainage divisions of Australia

surface runoff plus groundwater discharge). (Source:
Reproduced with permission from the Bureau of
Meteorology, Australian Government.),

Figure 1.12 Groundwater provinces (a) and some of

Australian Government Department of Sustainability,
Environment, Water, Population and Communities -
National .and and Water Resources Audit 2001,
Australian Water Resources Assessment 2000, National




Land and Water Resources Audit, Canberra, ACT, (b).
reproduced with permission of the Bureau of
Meteorology, Australian Government.)

Figure 2.1 Physical processes in large shallow lentic
waters such as this coastal lagoon in northern NSW are
strongly influenced by currents generated by the wind.
(Source: Darren Ryder.)

Figure 2.2 Factors affecting light at the water surface.
The declining widths of the arrows as they descend
remind us about the decline in light as it becomes
absorbed, scattered or reflected.

Figure 2.3 The vertical absorption coefficient is the
sum of absorption by pure water (k,),_suspended

particulate material (k;)_and dissolved substances (k).

Figure 2.4 Vertical paths of selected wavelengths of

penetration.

Figure 2.5 A Secchi disc lowered in turbid water
containing_a phytoplankton bloom (a)_is less visible than
one lowered to the same depth in clear water dominated
gunlight for best contrgst; Secchi depths should be
measured in the shade. (Source: Peter Novak.)

Figure 2.6 Vertical temperature profile with depth
under conditions of direct stratification in a standing
water. The metalimnion contains the thermocline, the
plane where the greatest change in temperature occurs.

Figure 2.7 Change in the density of pure fresh water
with temperature.

Figure 2.8 Thermal stratification in a warm
monomictic standing water,_typical of temperate regions

of southern Australia.



Figure 2.10 Persistent wind blowing across a standing
water circulates water vertically and laterally, affecting
the distribution and movement of nutrients, suspended
materials and some organisms.

Figure 2.11 Strong wind can cause a seiche, piling
water on the downwind bank.

Figure 2.12 Modes of formation and examples (named
in brackets)_of several types of deep waterbodies in

Belinda Robson, (c¢)_Diagram of landslide lake modified
and reproduced with permission from J. David Rogers;,
Image: Ian Campbell, (d) Jenny Davis, (e)_Margaret

Brock.)

Figure 2.13 Modes of formation of several types of
shallow waterbodies in Australia: (a)_lakes associated

modified and reproduced with permission from Tracey
Saxby, Integration and Application Network, University
of Maryland Center for Environmental Science

(lan.umces.edu/imagelibrary/). Images: Jenny Davis.),

Figure 2.14 Farm dams are scattered throughout the
Australian landscape,_often providing_valuable



reservoirs of aquatic biodiversity in agricultural regions.
(Source: Meredith Brainwood.)

Figure 3.1 Interactions between the physical and
chemical features and biological processes in standing
waters. Thick arrows indicate strong effects. (Source:
Boulton and Brock 1999.)

(Source: Darren Ryder.)

Figure 3.3 Sources of dominant gases in standing
waters. (Source: Andrew Boulton.)

photosynthesis are visible on a benthic algal mat in a
shallow waterbody on a windless, sunny day. (Source:
Jenny Davis.)

Figure 3.5 Vertical profiles of oxygen (solid lines)_and

(straight)_or (b)_clinograde, depending_on the presence
of stratification. (Source: Boulton and Brock 1999.)

Figure 3.6 Dissociation of the forms of CO,_and their

theoretical relative proportions with respect to pH. The
larger the arrow, the faster the reaction. The shaded
area encompasses the pH range of most inland fresh
waters in Australia, indicating_that bicarbonate ions
generally predominate over other forms of carbon.
(Source: Boulton and Brock 1999.)

Figure 3.7 Acid and metalliferous drainage from coal
mines in south-western WA. (Source: Clint McCullough.)

Figure 3.8 Button grass Gymnoschoenus




peats such as here in western Tasmania. (Source: Jenny
Davis.)

Figure 3.9 Potential sources of ions in natural waters.
(Source: Andrew Boulton.)

Figure 3.10 Stromatolites in a standing_water rich in
carbonates in south-western Australia. These rings are

Figure 3.11 Blanche Cup, a mound spring_in northern
South Australia. (Source: Jenny Davis.)

Figure 3.12 The beautiful frustule (outer shell) of this
diatom Cymbella sp. (40 nm long)_is made largely of
silica. (Source: Darren Ryder.),

Figure 3.13 Changes in redox potential along a
gradient from oxidizing_to reducing_conditions, with
some examples of predominant redox reactions in a
standing water and its sediments. OM = organic matter.
(Source: Boulton and Brock 1999.)

Figure 3.14 The dark stains on the wall of this
reservoir arise from oxidation and precipitation of
dissolved manganese into insoluble manganese dioxide

phosphorus; PO,3= = phosphate. Minor amounts of P

also enter and leave via groundwater (not shown here).

Figure 3.16 The cycling_of organic nitrogen in
standing waters. PON = particulate organic nitrogen,
DON = dissolved organic nitrogen. See text for the other




Figure 3.18 The cycling_of carbon in standing waters.
Thick arrows indicate biological transformations;_thin
arrows show physical or chemical transformations.
POC = particulate organic carbon, DOC = dissolved
organic carbon. See text for other abbreviations. Other
sources of C (including inorganic forms)_include
weathering, runoff and groundwater (not shown).
(Source: Image drawn by Belinda Cale.),

Figure 3.19 Likely changes in several physical and
chemical features in a temporary waterbody during_a

years but the trends are probably broadly similar.
(Source: Boulton and Brock 1999.)

Figure 4.1 Around and beneath the mirror-like surface
of Narawntapu wetland, Tasmania, aquatic biota
influence and are influenced by physical and chemical
processes in the waterbody and its catchment. (Source:

Jenny Davis.)

Figure 4.2 Biological assemblages (boxes)_associated
with the major zones and habitats of standing waters. P
= photosynthesis; R = respiration. (Source: Adapted
from Chambers et al. 2009. Reproduced with permission

Cale.)

Figure 4.3 Different sampling equipment used to
collect organisms from different habitats: (a) sweep-net

show the collecting bag_on the frame);_(b)_a benthic grab
sampler, spring-loaded in the ‘open’ position and

the left) is released to slide down the cord and hit the



sampler (the middle person is using_a bilge pump to
evacuate the contents of the sampling box (right)_into a

flows (solid arrows)_and organic material and nutrients
cycle (broken lines and arrows)_through standing
waters: a heterotrophic detritus-decomposer-consumer

decomposers and consumers excrete nutrients and,
when they die, decompose to become detritus (pathways
not shown). (Source: Image drawn by Belinda Cale.)

Figure 4.5 Relative sizes of some lentic producers.
Macroscopic plants include the filamentous green alga
Spirogyra (A),_floating_plants such as duckweed

Microscopic plants (with a close-up of Spirogyra: A)
include phytoplankton such as the desmid Micrasterias

Brock 1994 and reproduced with permission of
Cambridge University Press. Images: Landoltia punctata
- Mark Wapstra; algae - Joan Powling;_emergent plant -
Margaret Brock.)

Figure 4.6 Water regime plays a major role in
governing the ecology of producers in aquatic




ecosystems. Arrows indicate direction of effect. (Source:
Boulton and Brock 1999.)

Figure 4.7 Functional-group classification of the
growth forms of microscopic and macroscopic aquatic
plants based on where they grow in relation to water
regime (i.e. when, where and to what extent water is

Figure 4.8 The submerged plant Ruppia tuberosa uses
a coiled spring-like stalk (lower right)_to hold its flowers
at the water surface and then retracts them under water

rate of sinking and deter predators. (Source: Joan
Powling.),

Figure 4.10 Modified leaves of the submerged
bladderwort Utricularia australis trap small planktonic

Figure 4.11 The alternative states model suggests that
at low nutrient concentrations (e.g. below 50 g L-LTP,

depending_on the strength of the feedback mechanisms
that act to maintain different states. The solid black line
illustrates the non-linear relationship between nutrient
concentration and state where the state cannot be
readily predicted at intermediate concentrations.

phytoplankton - Wasele Hosja.)



Figure 4.12 In the WA wheatbelt, shallow lakes of
differing salinity exist in different states that are either

Jenny Davis.)

Figure 4.13 The microbial loop includes various forms
of organic matter (DOM and POM), microorganisms and
consumers (shaded boxes)_that directly (solid lines)_or
indirectly (dotted lines)_contribute to aquatic food webs.
Arrow direction indicates movement of carbon. DOM =
dissolved organic matter; POM = particulate organic

matter.

Figure 4.14 Some larval chironomids are called
‘bloodworms’ (they are insects, not true worms) because
they possess haemoglobin (a red pigment), which
increases their ability to take up oxygen in hypoxic
sediments: (a)_Chironomus larva;_(b) larval chironomids
in burrows constructed in sand in a petri dish. (Source:
Jenny Davis.)

Figure 4.15 A cladoceran Moina micrura
(approximately 500 pm long)_feeds by beating_its legs
(arrowed)_to create a current of water that carries
bacteria and phytoplankton into its food cavity. (Source:
Russ Shiel.),

Figure 4.16  Some larval diving beetles (a)_have an
elongated rostrum protruding_from the top of the head
that enables them to hold prey items against their

possibly to warn potential predators that they are not
palatable. (Source: Jenny Davis.),



Figure 4.17 Adult black swans use their long_necks (a)
to feed on submerged plants but their young_offspring,
cygnets, lack this advantage and feed on zooplankton.
Plant material is also used for nests (b). Making nests as
small islands within the waterbody restricts access by

terrestrial predators such as foxes. (Source: Jenny
Davis.)

waterbodies, feeding on leaves of plants in the littoral
zone,_invertebrates, and sometimes eggs, ducklings and
small fishes. The rufous night heron Nycticorax
caledonicus (b) is a ‘sit-and-wait’ predator that eats

can often be seen during_the day,_hunched on
vegetation, overlooking_a wetland. (Source: Jenny
Davis.)

Figure 4.19 Trophic cascades can be considered as
either ‘top-down’ where changes in the abundance of
the top consumers (e.g. golden perch)_cascade down the
food chain to influence the abundance of lower trophic
levels, or ‘bottom-up’ where changes in factors such as
nutrients released from the sediments through
bioturbation (i.e. biological disturbance by worms
burrowing_or fishes such as common carp feeding in the
sediments, etc.) influence the abundance of producers
and cascade up the food chain, ultimately affecting_the

abundance of top predators. (Source: Image drawn by
Belinda Cale.)

Figure 4.20 The western long-necked or oblong_turtle




and permanent wetlands in the Murray-Darling_Basin.
As it cannot traverse dry land, it relies on swimming_and

salt lakes on the upper Avon River, WA, stretches to the
horizon. Mosaics and chains of salt and freshwater

expanses of the continent where their boom-bust cycles
have occurred for millennia. (Source: Jenny Davis.)

Figure 5.1 Some examples of the diverse running

arid-zone sand-bed river (note the high-water mark on
the rock walls indicating the water level when flowing).

Robson.)

Figure 5.2 Depictions of stream order (where
numerals represent order: 1 = first order, 2 = second

methods. (Source: Boulton and Brock 1999.)

Figure 5.3 Running waters can be described spatially
as a nested hierarchy of different ‘systems’. (Source:
Frissell et al. 1986. Redrawn with permission of
Springer, New York LI.C. Image drawn by Belinda Cale.),

Figure 5.4 Approximate associations of spatial and
temporal scale of the ‘systems’ in the hierarchical
classification of Frissell et al. (1986). Individual

subset within the microhabitats illustrated in Figure 5.3.
(Source: Boulton and Brock 1999.)



Figure 5.5 Most running waters erode the outer edge
of bends and deposit sediments on the inner edges

revolutions of a spinning blade, (b)_an electromagnetic
meter that measures changes to the electromagnetic
field around its bulb to estimate velocity. (Source:
Darren Ryder.)

Figure 5.7 Heavy rain can cause overland flow when
infiltration capacity is exceeded or when water is forced
to the surface by saturation of low-lying_ground. Other

interflow and the much slower and deeper groundwater
flow. (Source: Boulton and Brock 1999.)

Figure 5.8 Two flood hydrographs showing

catchment with low storage (solid line) versus one with
high water storage (dashed line). In the latter, the flow
peak is reduced and delayed.

stream. Arrows show predominant direction of the
vertical movement of water. (Source: Boulton and Brock
1999.),

Figure 5.10 The Finke River,_ in central Australia,

river exists mainly as a channel of sand with infrequent
pools of varying degrees of permanence, and surface
water flows only after large, unpredictable rainfall
events. (Source: Jenny Davis.)

Figure 5.11 Categories of transported materials in a
stream. Suspended load includes particulate organic




matter, suspended bed material and washload. Particles
moving_on the streambed represent bedload, and most is

with flotation and dissolved loads comprise the total load
of a stream. (Source: Gordon et al. 2004. Redrawn with
permission of John Wiley & Sons.)

Figure 5.12 Flotation load - a raft of organic matter
moving_downstream during_a flood in the Bellinger

Figure 5.13 Mass wasting_is evident along_the eroding
banks of this tributary of the McDonald River, northern
NSW. (Source: Darren Ryder.)

Figure 5.14 The limiting velocities required for

curves. (Source: Hjulstrom 1939. Reproduced with
permission of American Association of Petroleum
Geologists.),

Figure 5.15 In upland streams, the spatial
arrangement of habitats such as pools, riffles and runs is
Ediaent processes in the chanr;ﬂ. (Source: Darren
Ryder.)

Figure 5.16  Woody debris enhances structural
diversity in this small tributary of the Wannon River,
western Victoria. In the foreground, the fallen tree has
collected other drifting_debris and has slowed the
current upstream and among the branches. In the
distance, a log_across the channel forms a small
waterfall, creating_a pool upstream and a faster-flowing
run downstream. (Source: Edwin Chester.)

Figure 5.17 Cross-section of a typical active floodplain.




different flood heights for filling. The darker the
shading, the greater the water permanence.

Figure 5.18 Formation of a billabong_or ox-bow lake.
Progressive erosion and deposition in a meandering
river transform a meander (a)_through increased erosion
on the outer bends (b)_into a straighter channel and a
billabong_(c).

Figure 5.19 l.ongitudinal changes in physical features
expected along_a perennial temperate free-flowing river.
These trends may not apply to dryland or wet-dry
tropical rivers or those with cleared catchments or

1999.),

Figure 6.1 The web of factors potentially influencing
the chemical composition of running waters.
Unidirectional flow and the physical processes of erosion
and deposition interact with most of these factors, either

Figure 6.2 Turbulent water, such as here in Ebor Falls,
northern NSW, results in most dissolved gases being
close to or exceeding _saturation immediately
downstream. (Source: Darren Ryder.)

Figure 6.3 Diel changes in percentage saturation of

1999.),

Figure 6.4 When flow ceases and waterholes,_like this
one on Kanyaka Creek, Flinders Ranges, SA, start to




shrink, concentrations of ions increase through
evaporation. (Source: Andrew Boulton.)

Figure 6.5 Dust storms can mobilize and deposit large
amounts of nutrients and ions in standing_and running
waters. (Source: NASA, Image 23 October 2002.
Reproduced with permission of NASA Visible Earth

catalogue (http://visibleearth.nasa.gov/).).

Figure 6.6 A Gibbs diagram of ionic composition of
some Australian rivers. These sites are grouped into
clusters of coastward-flowing_rivers in south-western

in the eastern states and Tasmania (CRE). The broken
line is the envelope of rivers surveyed by Gibbs (1970).
(Source: Hart and McKelvie 1986.)

Figure 6.7 A Gibbs diagram showing the relationship
between total dissolved salts and cation composition for
the water column in tributaries and main-stem reaches
of the Murrumbidgee River, NSW. (Source: Data from
Ryder and Vink 2007.),

Figure 6.8 Nutrient spiralling in a non-retentive

(S)_is the distance a nutrient atom travels as it
completes one cycle from release (R)_and then transport
in the water column (S, )until biological uptake (U)_and
then movement downstream (if any) by_the biota (S;).

before release again as an available form. (Source: (a)

Figure 6.9 Nutrient retention in running waters is
enhanced by channel features such as protruding rocks

Never Never River, NSW, or by woody debris (b)_such as
in Sassafras Creek, Victoria. (Source: (a) Darren Ryder,
(b).Jenny Davis.)




Figure 6.10 Major pathways of solute transfer in
running_waters. Arrow thickness represents the relative

among streams and over time. Broken lines represent
pathways that may not be substantial. (Source: Boulton
and Brock 1999.)

Figure 6.11 In this pool in the western MacDonnell
Ranges, NT, solute processes during_periods of surface
water disconnection in intermittent rivers likely mimic
those of standing waters. (Source: Belinda Robson.)

Figure 6.12 longitudinal changes in chemical features
expected along_a hypothetical permanently flowing_ river.
These generalizations may not apply to all rivers,
especially those with variable flow regimes or that flow
off tablelands.

Figure 7.1 Unidirectional flow is the characteristic

and biological processes across a range of spatial and
temporal scales. (Source: Andrew Boulton.)

Figure 7.2 Steeper channels of many running_waters
have sequences of pools,_riffles and runs with varying
depths, turbulence and current velocities. Within these
three major habitats, smaller microhabitats such as leaf
packs and detritus, woody debris, moss, biofilms and
filamentous algae provide food and shelter for diverse

plants and animals. There are also broad zones along

within the river-bed where groundwater exchanges with
surface water (hyporheic zone)_as well as the open-

water zone and air-water interface. Further downstream
where gradient declines,_riffles become less common but

further habitats for many aquatic organisms. Dashed



lines represent subsurface flow. (Source: Image drawn
by Belinda Cale.)

Figure 7.3 Habitats in flowing_waters can be sampled

Figure 7.4 1In fast flows, some invertebrates, such as
this blepharicerid net-winged midge larva (a)_that is

(the dark rings visible down the middle of the underside)
to cling_to smooth rocks in swift flow. Other
invertebrates, such as the larval water penny

emergent plants. These aquatic plants dominate the
biomass of producers, and epiphytic algae on the stems
and leaves of the plants provide food for aquatic
invertebrate grazers such as snails. Another unshaded
Victorian stream, Merri River (b),_is dominated by
floating plants during summer and autumn, mainly the

native fern Azolla filiculoides. (Source: (a) Edwin




Robson.)

Figure 7.8 Some examples of lotic herbivorous

Reproduced with permission of John Gooderham and
Eddie Tsyrlin.),

Figure 7.9 Time to pray. The plate-like labium of this
aeshnid dragonfly nymph unfolds forward to twice its

length and the toothed mandibles at the end seize the
prey. (Source: Gooderham and Tsyrlin 2002. Reproduced

Figure 7.10 Macquarie perch Macquaria australasica
(a)_are suction feeders whereas mountain galaxias
Galaxias olidus (b)_are ram feeders. (Source: Tarmo A.
Raadik.)

Figure 7.11 Two species of crocodile are common in
some northern Australian streams and rivers: (a)_the

estuarine or saltwater crocodile C. porosus. (Source:
Brad Pusey.)



