
   

Tasmanian Indicator Compendium 
NRM Estuarine, Coastal and Marine Indicator  

plus the Tasmanian Extension: 

Mass Mortality Events 
This document forms part of the Tasmanian Indicator Compendium and includes:  

the NRM ECM Indicator (here named “Occurrence of the ‘unusual’ death of a relatively large 
number of animals, usually fish”) AND the Tasmanian Extension. 

 
Please note that both the Indicator and the Extension need to be read in the 
context of the Coastal CRC Users’ Guide to estuarine, coastal and marine 
indicators for regional NRM monitoring (Scheltinga et al., 2004).  

The Coastal CRC Users’ Guide provides both the context and the required 
methods for selecting and applying the Indicator, including the identification 
of environmental Issues and Stressors. The Indicator itself is also sourced 
from the Users’ Guide. 
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Occurrence of the ‘unusual’ death of a
relatively large number of animals, usually fish

Indicator status: for advice

Why do we need to measure animal kills

Animal kills may occur naturally or be caused by people. Causes include anoxic
and hypoxic events, infectious diseases, toxic algae, and uncommon weather
patterns. The frequency and magnitude of kills are relatively good indicators of
biological condition and are generally believed to reflect the integrity of an
estuarine, coastal or marine system.

Kills are unexpected and generally short-lived events conspicuous for the death of
large numbers of fish or other organisms. Where fish or bird kills occur two or
more times per year, ecosystem integrity is considered to be compromised. Fish/
bird kills was used as one determinant of ecosystem integrity in the National
Estuary Assessment (Stage 2: modified estuaries) completed for the National Land
and Water Resources Audit (NLWRA 2002).

Fish kills can result in:

� depletion of valuable stocks;

� increased susceptibility to overfishing;

� disruption of food web dynamics and the interdependencies between species;

� promotion of colonisation by noxious species and elimination of species
essential to the healthy functioning of communities;

Kills are also aesthetically unpleasant because they litter coastal waters with
rotten smelly carcasses.

Effects of a fish kill may be extensive if birds and other predators consume
contaminated fish.
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How will monitoring animal kills help

Kills are caused either directly or indirectly. Increased toxicants or changed pH,
for example, can directly result in kills. Alternatively, an increase in organic matter
may indirectly cause kills as high amounts of organic matter may result in low
dissolved oxygen (DO) which causes the kill.

Because of the variety of factors which can potentially cause kills, it is important
that the actual cause is accurately determined.

Animal kills are most likely to be caused by changes in pH or organic matter, and
presence of toxicants; they may also respond to the change in bacteria and
pathogens, nutrients and aquatic sediments. This last is particularly relevant for
kills of light-dependent and sessile biota.

Changes in salinity and water temperature may also affect sessile species. It is
therefore extremely beneficial for data interpretation, if monitoring is associated
with the monitoring of physical-chemical condition indicators for these stressors,
particularly pH, toxicants and organic matter (i.e. dissolved oxygen).

Animal kills are also associated with:

� animal disease;

� accidental culture and release of pathogens from aquaculture;

� loss or disturbance of biota (plants and animals);

� episodic and large-scale events (drought, floods, storms, cyclones);

� eutrophication;

� harmful algal blooms;

� point source pollution such as industrial discharge, sewage treatment plant
discharge, sewage overflows, dumping of toxicants, wastewater or organic
matter; and

� poor water quality including high bacteria/pathogen counts, high toxicant
levels, anoxic or hypoxic conditions (i.e. no/low dissolved oxygen), low/high
pH.
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How can we monitor animal kills

Information on monitoring methods for kills can usually be found in relevant
state/territory government department publications (e.g. Queensland EPA
website) and scientific publications. The American Fisheries Association also
supplies information on the procedures and guidelines for investigating kills
(American Fisheries Association 1992).

Monitoring methods depend on the region and particular aspects of the study.
Whenever possible, methods should be consistent with state/territory protocols
to maintain consistency between regions and allow for comparison. Expert local
advice should also be obtained to ensure that monitoring is conducted at an
appropriate spatial and temporal scale to allow data to be statistically assessed
so that demonstrated changes are verifiable.

Differing levels of complexity will be required for data collection and analysis and
interpretation (see Table 1).

Table 1. Level of complexity needed to collect, analyse and interpret data. ‘Easy’ complexity would mean
that a person with little experience could easily learn how to collect/interpret the data. ‘Moderate’ would
require a person with a couple years experience and ‘hard’ would require an expert with several years of
experience.

Applicable stressors Cost† per sample Complexity Complexity
(data collection) (data interpretation and analysis)

pH <$100 Easy Moderate

Organic matter Easy Hard

Toxicants Easy Moderate

Sources of monitoring information‡

NSW: Department of Environment and Conservation Department of Primary Industries

NT: Department of Infrastructure, Planning and Natural Resources

QLD: Environment Protection Agency, Department of Primary Industries

SA: Department of Primary Industries and Resource, South Australia

TAS: Department of Primary Industries, Water and Environment

VIC: Environment Protection Agency

WA: Water and Rivers Commission

† Costs provided are for comparison against other potential indicators and are approximate and only for the collection and
analysis of samples. They do not include costs relating to personal salary/travel, maintenance/calibration of equipment,
or the purchase of other equipment such as boats, trailers, scuba gear, etc. which may be needed for monitoring the
indicator. The major cost for any monitoring study is usually personal salary costs. Costs given will change over time and
by location, and should be thoroughly investigated and scrutinised before being used in any financial planning.

‡ This list of organisations that can supply monitoring information is for guidance only. Roles (and names) of agencies
regularly change. Agencies listed should be the first point of contact, though many of the indicators are measured by
others, particularly university researchers and community monitoring groups, from around Australia.
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Monitoring locations and frequency

Animal kills occur sporadically and as such should be monitored when and where
they occur.

Data measurement methods

Information relating to a kill should include:

� contact details of the person who initially reported the kill;

� exact location of the kill and an estimate of the area affected;

� date and time of discovery;

� an estimate of when the fish kill might have occurred;

� weather conditions at the time of discovery and for the previous 24 hours;

� an estimate of the number and size of fish affected, and other animals
(e.g. other fish, crabs) involved;

� whether sick or dying fish are also present, and if so, how they are behaving;

� whether unaffected fish are also present;

� if only dead fish are present, their state of decay, and whether some are less
decayed than others;

� whether any unusual or abnormal conditions were present (e.g. oil slicks,
discoloured water, recently dumped rubbish);

� whether any samples of dead fish, affected water, or other materials have been
taken, and where they are being kept; and,

� any other factual information which could be relevant (e.g. presence of
industries or agricultural activities in the vicinity of the kill).

Dead fish deteriorate quickly and contaminated water flows away. Hence, it may
help a subsequent investigation if on-the-spot samples are taken of:

� dead and dying fish;

� other affected animals;

� sediments (mud or sand) from the water in which dead fish are found;

� water; and

� any materials such as oil slicks or other foreign matter in the water.

Samples should be stored in clean containers. Glass jars or bottles are best, but
plastic may be used if glass is not available. Plastic bags are acceptable for dead
fish. Large (1–2 litre) soft drink bottles are ideal for storing water samples. Jam
jars (150 grams or bigger) are ideal for storing sediment. Anything smaller than
these sizes is of limited value for chemical analysis.

Bottles and jars should be pre-cleaned with hot water and detergent and rinsed
several times in the water being sampled before a sample is taken.
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If possible, several samples of each kind should be taken (e.g. at least three fish,
three sediment samples and three bottles of water). If a discharge or drain site is
suspected as a source of contamination, samples should be taken both upstream
and downstream of this, and clearly labelled with a waterproof pen or similar.

All samples should be preserved by refrigeration, or kept on ice. If the area is
remote and/or collection of samples by an investigator is unlikely for more than
24 hours, samples should be kept in a deep freeze. DO NOT freeze water samples
without leaving an airspace of about 20% of the volume to allow for expansion.

Data analysis and interpretation

Most fish kills result from natural causes (e.g. life cycle events, infectious
diseases, bacteria and protozoa, decreasing water levels, reduced water quality,
elevated water temperatures on foreshores, changes in salinity caused by heavy
rain).

Non-natural causes of fish kill

� Dissolved oxygen concentrations can drop to lethal levels during the
decomposition of organic matter causing anoxic and hypoxic conditions to
develop. Anaerobic organisms then take over the degradation of organic
matter. Anaerobic respiration gives rise to hydrogen sulfide and ammonia gas
which can also be toxic to fish and other organisms (Connell & Miller 1984).

� Degradation of algal biomass derived from algal blooms can cause water
column oxygen to be consumed, and often results from excessive nutrient
loads (e.g. from aquaculture operations, sewage discharged from yachts, boats
and ships and coastal discharges such as outfalls from industry). The risk
imposed by point-sources of nutrients in coastal waterways is higher in areas
with large population densities or with significant tourism, and can be
estimated by the number of point sources per unit area of coastline. Nutrient
loads from diffuse sources (e.g. intensive agricultural in catchments and urban
stormwater) are often larger and more difficult to control. Rainfall following
the dry season in tropical regions can also mobilise organic-rich detritus
(e.g. rotting weeds, grasses, cane trash and stormwater trash) into coastal
waters and these can have a very high biological oxygen demand (Veitch
1999). Links have also been found between the artificial opening of lagoons
and fish kills, because shallow areas can be exposed to air causing the die-
back of large amounts of filamentous algae (Wilson et al. 2002).

� Inappropriate use of pesticides may lead to local fish kills. (e.g. endosulfan
run-off when applied before rainfall [Napier et al. 1998], drift from chemicals
used to control mosquitoes and other biting insects in intertidal wetlands).
Birds are also sensitive to the long-term effects of toxicants due to their high
metabolic rate. Impacts may be acute resulting in death, or chronic leading to
reduced reproductive capacity. Industrial point source, stormwater discharges
and pesticide indicators can be used to assess toxicant risk (see OzEstuaries,
<www.ozestuaries.org/indicators/>).

� Run-off from acid sulfate soils (ASS) can cause fish to die from the metabolic
impacts of low pH or from the toxicity of heavy metals mobilised with the
drainage. This may be natural but in many cases, drainage of wetlands
(e.g. mangroves and salt marshes) leads to increased oxidation of ASS and
potential ASS. Coastal waterways with rivers in acid hazard zones are most at
risk for acid sulfate drainage.
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� Outbreaks of harmful algae (e.g. Pfiesteria) produce a variety of biotoxins that
kill fish and birds (see <www.marine.csiro.au/>). Birds and fish that feed on
filter-feeding molluscs may be particularly susceptible because such
organisms concentrate contaminants.

Data storage

Data should be stored by state/territory agencies and by the data collectors (if
different). If possible, the public should have access to the data (and report
summaries) through a website hosted by state/territory government.

Monitoring and reporting products

The number of kills, species involved as well as the number of animals killed
should be reported in tables and graphs. The annual changes in animal kill
frequency should be reported for each location. Once sufficient information on
animal kills is available for a location, it will be possible to produce tables or
graphs showing trends and their statistical significance. These trends can then be
reported as an estimate of change from previous baseline data. The size of change
that could be statistically detected with the methods used, should also be
reported.

Proposed responsibilities

Government institutions and state/territory agencies keep records of reported
animal kills. The National Land and Water Resources Audit compiled information
on fish/bird kills as part of its condition assessment of Australian estuaries. These
data are available in the OzEstuaries website <www.ozestuaries.org/frame1.html>.

Regional bodies who choose to monitor species abundance should incorporate
their data into existing surveys to assist in determining regional baseline data and
later comparison to detect real change.

While consideration should be given to who is responsible for data collection,
collation, analysis and interpretation, storage and management, and the
generation of reporting products, it is most likely that where existing monitoring
by state/territory/Australian Government agencies occurs, then it should be used
by regional bodies as it is the most cost-effective and efficient option, and has
been subject to quality assurance.

Links to other indicators and matters for targets

Animal kills are linked to:

� algal blooms (indicator);

� animal disease/lesions (indicator);

� dissolved oxygen (indicator);

� pH (indicator);

� toxicants in biota (indicator); and

� turbidity/water clarity (indicator).
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Glossary

Anaerobic
In the absence of oxygen.

Baseline data
Information collected to comprise a reference set for comparison with data
collected at a later time; used to interpret changes over time usually after
some condition has been changed

Biomass
The total weight of all living organisms in a biological community or of a
particular species/group.

Eutrophication
Process of nutrient enrichment of water that increases plant growth and
results in depletion of dissolved oxygen. A natural process that can be
caused/enhanced by an increase in nutrient loads or decreased flushing
rates resulting from human activity.

Sessile
Plants or animals that are permanently attached to a surface.

Spatial
Pertaining to space or distance.

Temporal
Pertaining to time.
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Tasmanian Extension 
(Note: This document MUST be read with the base Estuarine Coastal and Marine NRM 
Indicator document with the same name. The base documents can be obtained from: 
http://www.nrm.gov.au/monitoring/indicators/index.html) 

1. Indicator Name 

Mass Mortality Events 
TasExtension Status: version 1.0 (draft) 

2. Summary 
Précis of the Tasmanian approach to this indicator 

This Extension document covers mass mortality events, formerly named Animal kills. 
Mass mortalities may have a natural, human related or unknown cause. 

Consideration should be given to linkages with other related indicators and Matters 
for Target (MfT). In Tasmania, the indicator will potentially have a broader 
interpretation than elsewhere, including a wider range of species. 

3. Tasmanian Perspective 

Environmental Context  
An explanation of the environmental and ecological context, if any, that requires a 
unique application of this indicator in Tasmania.  

The indicator as it is currently described relates primarily to fish and bird kills 
(Coastal CRC, 2004). In the Tasmanian context however, it will include a broader 
definition and encompass the mass mortality of any macrofauna species. The 
definition of a mass event will vary according to the species concerned.    

Monitoring Requirements and Effort  
A description of the current drivers for monitoring this indicator at a statewide level 
and/or at the regional level, including legislative requirements and existing 
monitoring efforts.  

• Marine farm leaseholders are required as a licence condition to report to DPIWE 
when 2.5% or more, of fish die from any one cage, over three or more consecutive 
days.   

• The Marine Conservation Unit of DPIWE monitors mortality events for marine species, 
including threatened species, marine mammals and seabirds.  

Indicator Critique  
A critique of the national indicator, if required.  

None identified. 
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Linkages with other Indicators 
Noted here are, firstly, whether this indicator is dependent on other indicators and, 
secondly, any overlaps with other NRM Matters for Target and Indicators.  

1. None identified. 

2. This indicator has linkages to the indicator “Death of marine mammals, 
endangered sharks and reptiles caused by boat strike, shark nets or drum lines”, 
(which has been recommended to change to “Death of vulnerable and endangered 
mammals, sharks and reptiles caused by human impact”, or similar). The indicator 
also has linkages to the indicators for the “Significant Native Species and 
Ecological Communities” Matter for Target (MfT).  

Discussion 
A brief discussion that synthesises how the current resources and data availability 
interacts with the environmental context, the monitoring requirements and criticisms 
of the proposed NRM Indicator (i.e. the CRC proposal).  

None identified. 

4. Recommendations 
Note that the major Tasmanian data sources (i.e. data sets and reports) relevant to 
this Indicator are documented in Appendix 1 of this document to assist with locating 
data and data custodians. 

Preferred Methodology/s 
Identifies the methods (or methods) that have “preferred” status. Ideally, these are 
the methods with which all new data are collected, analysed and interpreted OR 
which are implemented in addition to any other methods.  

A brief explanation of the reasons for using each method is presented (e.g. “This is 
the internationally recognised methodology.” OR “Even though this methodology is 
relatively simplistic and there is currently no central data repository, it will be 
possible in the future to combine data collected with the preferred method.”). 

Incidents reported to the Environment Division, DPIWE are recorded in the 
Complaints & Incidents Response Database (CIRDB) and may be investigated by 
Complaints & Incidents Response Officers.  

Preferred Dataset/s 
Identifies the data set (or data sets) that have “preferred” status. Ideally, these are 
the data sets to which new data are appended.  

A brief explanation of the reasons for contributing to each data set is presented (e.g. 
“Even though these data are collected with simple technology, this is a long term 
data set that would be useful to extend.” OR “This is a well organised and resourced 
data set that is expected to be maintained by the custodian well into the foreseeable 
future and has excellent access arrangements in place.” OR “This data set is likely to 
become the new standard in this field.”). 

The preferred data sets are the Complaints & Incidents Response Database (CIRDB) 
of the Environment Division, and the Biodiversity & Conservation Branch Marine 
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Conservation Database, DPIWE. Both are ongoing, long-term datasets that are 
continually updated and managed.  

Data management 
For each “preferred” data set, the protocols required for managing the actual data 
set are identified. This includes: 

• The identification of the “preferred” custodian. 

• The identification of suitable access, licensing, intellectual property and quality 
standards and agreements. 

• A description of the standards defined by the data custodian of the “preferred” 
dataset including the structuring and formatting required of the data itself (e.g. 
standard coordinate systems, projections, datum, scale, accuracy, file format). 

• How to achieve completion of ANZLIC compliant metadata, if required. 

The preferred custodians for any new mass mortality event data are the Complaints & 
Incidents Response Database (CIRDB) of the Environment Division, and the 
Biodiversity & Conservation Branch Marine Conservation Database, DPIWE. 

5. Information Product/s 
Generally, IPs need to be specific to the level of reporting (i.e. regional, statewide or 
national) and therefore need to be defined in the context of the question to be 
answered. It is at this stage that the quality, or “fitness-for-use”, of the data sources 
is evaluated.  

This section provides a description of each of the Information Product/s (IP/s) that 
are available, if any, to support the Indicator. These can include Indices generated 
from single or multiple data sets. They may consist of text, maps, tables or charts. 
Note that it may also include proto-IPs, that is, potential or incipient IPs that can be 
reasonably anticipated to be useful in the future. 

None identified. 

6. References 
Cooperative Research Centre for Coastal Zone, Estuary and Waterway Management: 

Scheltinga, D.M., Counihan, R., Moss, A., Cox, M. and Bennett, J., 2004. 
Users’ guide for Estuarine, Coastal and Marine indicators for regional NRM 
monitoring. Cooperative Research Centre for Coastal Zone, Estuary and 
Waterway Management, Indooroopilly.  

Evans, K., Thresher, R., Warneke, R. M., Bradshaw, C. J. A., Pook, M. Thiele, D. and 
Hindell M. A. 2005. Periodic variability in cetacean strandings: links to large-
scale climate events. Biol. Lett. Published online.  

Evans, K., Hindell, M. and Hince, G. 2004. Concentrations of organochlorines in 
sperm whales (Physeter macrocephalus) from Southern Australian waters. 
Marine Pollution Bulletin 48: 486–503. 
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Appendix 1: Data source/s (includes Methods and “Preferred” Status 
potential for each) 
This is a listing of each of the individual data sources available to support the 
Indicator (via the Information Products). It includes the following:  

• A means of identifying the data source including a document/report citation OR 
the name and location of the data set or data custodian (e.g. via an ANZLIC 
metadata ID number with a link to the Tasmanian Spatial Data Directory – TSDD 
e.g. http://www.thelist.tas.gov.au/asdd/ANZTA0025000002.html). 

• The current methodology used to collect the data, or a reference to the 
documented method/s.  

• Information about the data source that will assist in identifying whether it should 
qualify as a “preferred” data source (please see Recommendations section above 
for more). It may also list any proto-data sources, that is, potential or incipient 
data sources that can be reasonably anticipated to be useful in the future. 

 

Data source name Complaints & Incidents Response Database (CIRDB) 

Identifier None identified. 

Custodian Compliance Investigation Section, Environment Division, 
DPIWE.  

Abstract This database contains all incidents reported to the Environment 
Division of DPIWE. Incidents reported to the Marine Farming 
Branch are also input into this database. It includes Fish Kills, 
Marine, and Freshwater incidents, and the following more 
detailed categories: algal blooms, dead animals, injured 
animals, oil spills, oil spills from various sources, oiled wildlife, 
and wildlife. 

Method None identified. 

Comment None identified. 

Last updated: 1700 17/3/2006 (standard) 

 

Data source name Biodiversity & Conservation Branch Marine 
Conservation Database  

Identifier None identified. 

Custodian Marine Conservation Section, Biodiversity & Conservation 
Branch, DPIWE.  

Abstract This database records all mortality events for marine mammals, 
seabirds and turtles reported in Tasmania. It includes mass and 
individual mortalities. 

Method None identified. 

Comment None identified. 

Last updated: 1700 17/3/2006 (standard) 

 

http://www.thelist.tas.gov.au/asdd/ANZTA0025000002.html

	NRM ECM Indicator plus Tas Extension_Mass Mortality_v1_0.pdf
	NRM ECM Indicator plus Tas Extension_Mass Mortality_v1_0.pdf
	CEM Indicators_draft_Mass Mortality_for advice.pdf
	Occurrence of the death of a relatively large number of animals
	Why do we need measure animal kills
	How will monitoring animal kills help
	How can we monitor animal kills
	Monitoring and reporting products
	Proposed responsibilities
	Links to other indicators 
	Further information and references
	Glossary





