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Executive Sum
m

ary

Since reco
very p

lans, co
nservatio

n ad
vice and

 m
anag

em
ent strateg

ies have b
een im

p
lem

ented
 

fo
r shark and

 ray sp
ecies listed

 as threatened
 und

er the Enviro
nm

ent Pro
tectio

n and
 B

io
d

iversity 
C

o
nservatio

n A
ct 1999 (EPB

C
 A

ct) there have b
een no

 m
easurab

le im
p

ro
vem

ents in their status.  
They all rem

ain threatened
 w

ith extinctio
n; no

ne have b
een d

o
w

ng
rad

ed
 since b

eing
 listed

 and
 

several have had
 their threatened

 status up
g

rad
ed

 b
y the Internatio

nal U
nio

n fo
r the C

o
nservatio

n 
o

f N
ature (IU

C
N

).  A
s a statuto

ry 10-year review
 o

f the EPB
C

 A
ct has recently b

een anno
unced

 it is 
tim

ely to
 co

nsid
er ho

w
 to

 m
ake the next 10 years a d

ecad
e in w

hich the status o
f threatened

 sharks 
is d

ram
atically im

p
ro

ved
.

Fishing
 m

o
rtality w

as the p
rim

ary reaso
n fo

r shark sp
ecies b

eing
 listed

 as threatened
 and

 rem
ains a 

threat to
 their reco

very d
ue to

 no
 reliab

le ind
ep

end
ent verificatio

n o
f interactio

ns w
ith threatened

 
shark p

o
p

ulatio
ns (w

ith the excep
tio

n o
f so

m
e C

o
m

m
o

nw
ealth fisheries) and

 the unw
illing

ness to
 

im
p

lem
ent sp

atial clo
sures to

 p
ro

tect sufficient areas o
f critical hab

itat fo
r m

o
st p

o
p

ulatio
ns.  B

o
th 

clim
ate chang

e and
 hum

an p
o

p
ulatio

n g
ro

w
th are also

 having
 a sig

nificant im
p

act o
n threatened

 
sharks b

y m
aking

 p
arts o

f their rang
e uninhab

itab
le o

r d
eg

rad
ed

 so
 that it is less p

ro
d

uctive.  
U

nless these facto
rs are ad

d
ressed

 it is hig
hly likely that shark sp

ecies alread
y listed

 as threatened
 

w
ill rem

ain so
, w

ith so
m

e up
-listed

 and
 new

 sp
ecies ad

d
ed

 o
ver tim

e.  

M
easuring

 the p
erfo

rm
ance o

f reco
very p

lans has b
een ham

p
ered

 b
y vag

ue hig
h-level o

b
jectives 

and
 no

 q
uantitative to

o
ls to

 track chang
es in p

o
p

ulatio
n sizes.  Recent p

ro
g

ress o
n m

easurem
ent 

has b
een m

ad
e using

 clo
se-kin g

enetics that w
ill enab

le future chang
es in the p

o
p

ulatio
n 

size o
f threatened

 sharks to
 b

e b
etter m

easured
 and

 tracked
.  In ad

d
itio

n, reco
very p

lans, like 
m

anag
em

ent strateg
ies, need

 to
 set reference p

o
ints related

 to
 p

o
p

ulatio
n status to

 b
e clear 

ab
o

ut w
hat levels o

f reco
very are necessary to

 chang
e the threat level o

r rem
o

ve a shark sp
ecies 

fro
m

 the threatened
 sp

ecies list. 

Reg
ard

ing
 reco

very p
lan actio

ns, there is a tend
ency to

 includ
e and

/o
r co

m
p

lete actio
ns that can 

b
e d

o
ne rather than tho

se that need
 to

 b
e d

o
ne to

 reco
ver the sp

ecies, o
ften d

ue to
 fund

ing
 

co
nstraints o

r im
p

acts o
n reg

io
nal/natio

nal eco
no

m
ic d

evelo
p

m
ent.  So

, w
hile m

any actio
ns 

have b
een co

m
p

leted
 at a to

tal co
st o

f m
any m

illio
ns o

f d
o

llars there has b
een no

 m
easurab

le 
im

p
ro

vem
ent in the co

nservatio
n status o

f threatened
 sharks. It m

ay b
e that tho

se co
m

p
leted

 
actio

ns are help
ing

 o
ffset increasing

 threats fro
m

 elsew
here (e.g

. clim
ate chang

e, eco
no

m
ic 

d
evelo

p
m

ent and
 internatio

nal inactio
n).  W

hile there is so
m

e evid
ence that this is true o

f clim
ate 

chang
e, there is no

 reliab
le info

rm
atio

n to
 d

em
o

nstrate this fo
r o

ther threats.

The w
eig

ht o
f evid

ence is that the current system
 o

f p
o

licy, m
anag

em
ent and

 science b
eing

 
used

 to
 p

ro
tect and

 reco
ver threatened

 shark sp
ecies has no

t w
o

rked
 fo

r the p
ast 20 years and

 
m

ust chang
e. So

lutio
ns (and

 the exp
end

iture that g
o

es w
ith them

) m
ust b

e sho
w

n to
 have a hig

h 
chance o

f success and
 their success o

r failure m
ust b

e m
easurab

le.  Such so
lutio

ns m
ay includ

e; 
fo

r fishing
: further b

uying
 o

ut o
f co

m
m

ercial fishing
 effo

rt in critical hab
itats, p

lacing
 cam

eras o
n 

b
o

ats w
ith p

re-ag
reed

 threatened
 shark interactio

n resp
o

nses and
 p

reventing
 recreatio

nal fishing
 

in critical hab
itats; fo

r so
ciety: no

t und
ertaking

 eco
no

m
ic d

evelo
p

m
ent that neg

atively affects 
critical hab

itats, p
ro

vid
ing

 m
easurab

ly eq
uivalent o

ffsets and
 taking

 far stro
ng

er actio
n natio

nally 
to

 sup
p

o
rt the g

lo
b

al red
uctio

n o
f g

reenho
use g

as em
issio

ns.
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Findings

GENERAL

Most threatened species listed under the EPBC Act do not have recovery plans but almost all have 
conservation advice which provide guidance for recovery objectives and actions.

The steadily increasing number of threatened species over 20 years has overwhelmed the 
processes originally put in place when the EPBC Act was promulgated in 1999 that supported their 
recovery through compulsory recovery plans and greater funding.

The EPBC Act was amended in 2006 to give the Environment Minister discretion over the making 
of recovery plans for threatened species, and government funding has not kept pace with 
increased threatened species listings.

Notwithstanding the usefulness of the Species Profile and Threats (SPRAT) database, assimilating 
all the information on a threatened species, then determining recovery objectives and actions 
takes significant time and resources.

While the making, broad content and review of recovery plans is set out in the EPBC Act there 
is no requirement to implement any of the recovery actions and no effective accountability if 
objectives are not achieved.

The role of economics and society in species recovery is significant, that is, economic and/or social 
incentives affect the attitude of government and non-government stakeholders towards supporting 
species recovery or not.

The accumulated direct and indirect human impacts on threatened species mean that the recovery 
of many species to former population levels is no longer realistic and this places a greater onus on 
humanity to manage their preservation in the wild at lower population levels.

THREATENED SHARKS

No threatened shark listed under the EPBC Act has had its listing downgraded or removed despite 
some having been listed for over 20 years with international bodies like IUCN upgrading the threat 
level for some populations during that time. 

All threatened shark species either have a recovery plan or a management strategy (for Conservation 
Dependent listed species), except for the Maugean skate which has conservation advice only.

Current recovery efforts for threatened shark species have not been successful and it is highly likely 
that additional species will be added to the list in future particularly as sources of human induced 
mortality continue unmeasured and/or unmanaged.

Despite progress being made to reduce fishing mortality on some threatened shark species, 
measuring how successful it has been remains problematic with no reliable independent verification 
of interactions across fishery jurisdictions (except for the Commonwealth) in recent years.

Threatened shark recovery plans are written in broad terms in relation to species recovery whereas 
management strategies are more specific in terms of a recovery reference point and the timeframe 
in which it is to be achieved.

The absence of a recovery plan or management strategy has not stopped action being taken to 
protect the Maugean skate which benefits from significant local support within Tasmania, but its 
unique circumstances mean that drawing parallels with other threatened sharks is of limited use.

The absence of knowledge until recently about numbers or biomass of threatened sharks 
combined with uncertainty about the quantum of human induced mortality means that it has been 
difficult to determine whether the conservation status of threatened sharks should be changed.

The rate of change in shark population sizes is in part driven by their life history and measurable 
change is likely only to be observed on a decadal basis.

As sharks have life histories closer to those of mammals and birds many of the conservation 
approaches used in protecting these groups of animals may be applicable to them.

Reviewing shark recovery plans and management strategies does appear to have benefits in terms 
of marking progress and focussing the next plan on resolving outstanding issues and adding new 
actions to pursue the plan’s objective(s).  

The identification and mapping of critical habitat for threatened sharks is improving but remains 
relatively poor for some species, and habitat protection is yet to be linked to quantifiable 
productivity improvements and measurable recovery.

Key river systems and their estuaries remain open to fishing using methods that are known to 
impact on threatened river sharks and sawfishes without the verification and management tools in 
place to measure or respond to any interactions.

The costing of shark recovery plans is poor with management strategies for Conservation 
Dependent listed species relatively better.  Both rely at least in part on competitive project-based 
funding from a variety of Australian and state/NT government bodies, and in some cases the 
fishing industry, that can lead to patchy progress in addressing actions.

Recovery coordination across jurisdictions, both domestically within Australia and internationally, 
varies from good to poor with the same species often listed at different levels of threat or 
sometimes not at all. Occasionally this can be appropriate as in the case of grey nurse shark 
eastern and western populations.

Hauling of a whaler shark (Carcharhinidae) caught  
in a commercial gillnet. © www.marinethemes.com
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Recommendations

GENERAL

1 The Department of Environment must introduce a formal risk assessment process prior to the 
Minister (or their delegate) deciding on whether or not a recovery plan is required to ensure 
that the instrument most likely to lead to the recovery of a threatened species is implemented.

2 Sufficient resources must be allocated by government so that recovery plans can be developed 
for all eligible species resulting from the risk assessment.

3. To improve accountability, the EPBC Act must be amended to compulsorily require the 
implementation of the priority actions of a recovery plan or conservation advice to be funded by 
the government to reduce the risk of further decline in the status of all listed threatened species.

THREATENED SHARKS

4 That the TSSC reconsider the threatened status of the three sawfish populations currently 
listed as Vulnerable under the EPBC Act at the time the multispecies recovery plan is reviewed 
or by 2022, whichever is the sooner.

5 That the narrow sawfish be considered for listing as soon as possible.

6 That there be improved collaboration between the various Australian jurisdictions and funding 
sources to ensure policy and projects on threatened shark species demonstrate a clear link 
with improving population status. 

7 A national shark strategy, supported by a standing stakeholder body, be developed with the 
aim of preventing further populations being listed as threatened that includes policy-based or 
statutory recovery reference points (based on population numbers or biomass) to be achieved 
within set timeframes.

8 The ‘Species in Peril’ and the CSIRO extinction risk processes should be monitored for their 
application to threatened sharks as a future means of better allocating limited recovery resources.

9 The common assessment method (CAM) process is applied by all states and territories with 
one of its success criteria to minimise the disparity of listing classification for shark species 
across Australian jurisdictions, and a second to reach agreement on a national funding model 
for threatened species recovery.

10 Where it is not known already, the highest priority must be placed on determining a reliable 
estimate of the current number and/or biomass of each threatened shark species, using non-
lethal techniques.

11 Close-kin genetics should be the current preferred option for determining the population size 
once a species is listed (if not done already) subject to feasibility and cost-effectiveness tests.

12 Reference points should be implemented in conjunction with rules that compel management 
action by the relevant jurisdiction(s) to halt any decline well before a population approaches 
the limit reference point.

13 The effect of externalities (e.g. climate change & economic development) must be recognised 
as part of the species recovery process to ensure that recovery reference points and associated 
timelines account for them.

14 Mapping and protection of critical habitat for threatened shark species should receive further 
investment and its contribution to their productivity and recovery potential quantified.

15 That jurisdictions whose fisheries interact with threatened shark species develop and 
implement a consistent and cost-effective means of accurately monitoring and reporting 
interactions, and expand it to all fishing sectors as technology becomes available to do so.

16 Australian government reviews the related processes of Wildlife Trade Operations and 
threatened species recovery to ensure consistency with the aim of compelling recovery action 
under both parts of the EPBC Act. 

17 The Australian government develops guidelines to support the development, implementation 
and administration of recovery plans (and equivalent documents) for threatened marine species.

18 Recovery plan and management strategy reviews should continue and be provided with 
adequate funding to engage the relevant scientists and other stakeholders, and given 
threatened shark life histories, are best undertaken at five-year intervals.

19 Indigenous Australians are consulted in the process to recommend whether or not a shark 
species should be listed as threatened, but the decision whether or not to do so remains 
based on scientific evidence.

20 Indigenous Australians are engaged in the development and implementation of recovery plans 
and participate in the review of recovery plans. 

21 That a broad human effects assessment for threatened shark species is undertaken with 
reference to impacts on abundance, distribution, phenology, physiology and variability.

Critically endangered (east coast) grey nurse shark, 
Carcharias taurus, with a hook lodged in its mouth. Hook 
ingestion by C. taurus causes significant internal injuries 
which are often fatal. © Mark Gray 
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w
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m
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p
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h fishing
 and

 hab
itat chang
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w
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p

o
p
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Please note that through-out this report ‘sharks’ is used as a generic term
 for sharks, skates and rays.

B
ackg

ro
und

In 1999 the U
nited

 N
atio

ns Fo
o

d
 and

 A
g

riculture O
rg

anisatio
n (FA

O
) released

 the Internatio
nal 

Plan o
f A

ctio
n fo

r Sharks (IPO
A

-Sharks) in reco
g

nitio
n o

f b
o

th the im
p

o
rtance o

f sharks as a so
urce 

o
f fo

o
d

 and
 b

ecause o
f their vulnerab

ility to
 o

ver-fishing
.  The o

b
jective o

f the IPO
A

-Sharks w
as, 

‘to
 ensure the co

nservatio
n and

 m
anag

em
ent o

f sharks and
 their lo

ng
-term

 sustainab
le use’ and

 
p

rescrib
ed

 the fo
llo

w
ing

 aim
s:

• 
Ensure that shark catches fro

m
 d

irected
 and

 no
n-d

irected
 fisheries are sustainab

le.

• 
A

ssess threats to
 shark p

o
p

ulatio
ns, d

eterm
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 p
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tect critical hab
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p
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harvesting
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rincip
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g
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 eco
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m
ic use.

• 
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ecial attentio
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articular to

 vulnerab
le o

r threatened
 shark sto

cks.

• 
Im

p
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ve and
 d

evelo
p

 fram
ew

o
rks fo
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lishing
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 co

o
rd

inating
 effective co

nsultatio
n 

invo
lving

 all stakeho
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ers in research, m
anag

em
ent and

 ed
ucatio

nal initiatives w
ithin and

 
b

etw
een States.

• 
M

inim
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 incid
ental catches o

f sharks. 
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C

o
ntrib
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ro
tectio

n o
f b
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d
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 eco

system
 structure and

 functio
n.

• 
M

inim
ise w

aste and
 d

iscard
s fro

m
 shark catches in acco

rd
ance w

ith article 7.2.2.(g
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f the C
o

d
e 

o
f C

o
nd

uct fo
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o
nsib

le Fisheries (fo
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p
le, req
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 the retentio
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f sharks fro

m
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hich 
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o
ved
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e full use o

f d
ead

 sharks.
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Facilitate im

p
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 land
ing

s d
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o
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ring

 o
f shark catches.
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entificatio
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o
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g
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e d
ata.
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o
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A
-Sharks, A

ustralia p
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d
uced

 
Shark-Plan 1 and

, fo
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w
ing
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, Shark-Plan 2. B

o
th 
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m

p
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 a Plan and
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ctio
n and
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p
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y 
that w

ere ag
reed

 b
y C

o
m

m
o
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ealth, state and

 territo
ry 

g
o

vernm
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 b
o

th p
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b
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r 
the FA

O
 IPO

A
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nsistent w
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o
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A
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e as the FA

O
 released

 the IPO
A

-Sharks, 
A

ustralia b
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ht into law
 the Environm

ent Protection 
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iod

iversity C
onservation A
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C

 A
ct) as the 

p
rim

ary environm
ental statute for the nation. B

oth b
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1999 and
 in the sub
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uent 20 years an increasing

 num
b

er 
of shark p
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ulations have b

een listed
 as threatened
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er 
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C
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C
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ct is review
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m
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lans and
 

sim
ilar instrum
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O
ne o
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 p
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, C
ritically End

ang
ered

 
(C

R), End
ang

ered
 (EN

), Vulnerab
le (V

U
) o

r C
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r C
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To alig
n listing

 p
rocesses nationally and

 red
uce confusion and

 d
up

lication of effort across 
all jurisd

ictions, the A
ustralian G

overnm
ent and

 all states and
 territories are estab

lishing
 a 

C
om

m
on A

ssessm
ent M

ethod
 (C

A
M

) for the assessm
ent and

 listing
 of threatened

 sp
ecies (D

ep
t 

of Environm
ent, 2018). The m

ethod
 is b

ased
 on the b

est p
ractice stand

ard
 d

evelop
ed

 b
y the 

International U
nion for C

onservation of N
ature (IU

C
N

), as used
 to create the Red

 List of Threatened
 

Sp
ecies. U

sing
 the C

A
M

, sp
ecies are assessed

 b
y all jurisd

ictions ap
p

lying
 the IU

C
N

 criteria, 
categ

ories and
 threshold

s. N
ote that this d

oes not m
ean that the threat categ

ory for each sp
ecies 

that is assessed
 w

ill alw
ays b

e the sam
e as that d

eterm
ined

 b
y the IU

C
N

. TO
 A

LIG
N

 LISTIN
G

 
PRO

CESSES N
ATIO

N
A

LLY 
A

N
D

 RED
U

CE CO
N

FU
SIO

N
 

A
N

D
 D

U
PLICATIO

N
 O

F 
EFFO

RT A
CRO

SS A
LL 

JU
RISD

ICTIO
N

S, TH
E 

A
U

STRA
LIA

N
 G

O
VERN

M
EN

T 
A

N
D

 A
LL STATES A

N
D

 
TERRITO

RIES A
RE 

ESTA
BLISH

IN
G

 A
 CO

M
M

O
N

 
A

SSESSM
EN

T M
ETH

O
D

 (CA
M

) 
FO

R TH
E A

SSESSM
EN

T A
N

D
 

LISTIN
G

 O
F TH

REATEN
ED

 
SPECIES (D

EPT O
F 

EN
VIRO

N
M

EN
T, 2018). 
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The C
A

M
 is seeking

 a m
o

re co
nsistent and

 efficient p
ro

cess b
etw

een A
ustralian jurisd

ictio
ns. 

C
o

o
rd

inated
 threatened

 sp
ecies listing

 sho
uld

 help
 alig

n p
ro

tectio
n acro

ss levels o
f g

o
vernm

ent 
and

 is intend
ed

 to
 im

p
ro

ve o
utco

m
es fo

r A
ustralia’s threatened

 anim
als, includ

ing
 sharks. 

The p
rim

ary aim
 o

f the C
A

M
 is stated

 as red
ucing

 the co
nfusio

n and
 d

up
licatio

n o
f effo

rt b
y 

estab
lishing

 a co
nsistent m

etho
d

 fo
r the assessm

ent and
 listing

 o
f natio

nally threatened
 sp

ecies 
acro

ss A
ustralia.  It m

ay also
 sup

p
o

rt a m
o

re efficient and
 effective listing

 p
ro

cess.

A
s at July 2019, the C

A
M

 m
em

o
rand

um
 o

f und
erstand

ing
 fo

r threatened
 sp

ecies had
 b

een sig
ned

 
b

y W
estern A

ustralia, Tasm
ania, the N

o
rthern Territo

ry, the A
ustralian C

ap
ital Territo

ry, N
ew

 So
uth 

W
ales, V

icto
ria, Q

ueensland
 and

 the A
ustralian G

o
vernm

ent.  O
nly So

uth A
ustralia is yet to

 sig
n, 

altho
ug

h is exp
ected

 to
 sho

rtly.  Im
p

lem
entatio

n has b
eg

un as so
m

e states w
ere alread

y using
 

assessm
ent criteria like the IU

C
N

 so
 they can transitio

n easily w
hile o

thers m
ay have m

o
re w

o
rk 

to
 d

o
. The use o

f the C
o

nservatio
n D

ep
end

ent categ
o

ry m
ay req

uire states/N
T to

 am
end

 their 
leg

islatio
n to

 acco
m

m
o

d
ate it.

A
s no

ted
 ab

o
ve, w

hen a sp
ecies is listed

 as threatened
 und

er the EPB
C

 A
ct a co

nservatio
n ad

vice 
m

ust b
e d

evelo
p

ed
 to

 assist its reco
very. C

o
nservatio

n ad
vice p

ro
vid

es g
uid

ance o
n im

m
ed

iate 
reco

very and
 threat ab

atem
ent activities that can b

e und
ertaken to

 sup
p

o
rt the reco

very o
f a new

ly 
listed

 sp
ecies.  

W
here need

ed
, the M

inister m
ay p

rep
are a m

o
re co

m
p

rehensive reco
very p

lan to
 g

uid
e reco

very 
o

f the sp
ecies. This d

iscretio
n w

as intro
d

uced
 via the Enviro

nm
ent and

 H
eritag

e Leg
islatio

n 
A

m
end

m
ent A

ct (no
. 1) 2006. Reco

very p
lans are m

o
re likely to

 b
e p

rep
ared

 w
here the listed

 
sp

ecies has co
m

p
lex m

anag
em

ent need
s d

ue to
 its eco

lo
g

y, the nature o
f threats affecting

 it, 
o

r the num
b

er o
f stakeho

ld
ers affected

 b
y o

r invo
lved

 in im
p

lem
enting

 the necessary reco
very 

actio
ns. H

o
w

ever, these are lo
o

se criteria co
nsid

ering
 the future viab

ility o
f a sp

ecies is at stake, 
and

 a m
o

re fo
rm

al and
 co

m
p

rehensive risk assessm
ent p

ro
cess is w

arranted
. 

O
nce a sp

ecies is includ
ed

 o
n the threatened

 sp
ecies list, the M

inister has 90 d
ays to

 d
ecid

e 
w

hether a reco
very p

lan is req
uired

 to
 b

e m
ad

e, taking
 into

 acco
unt the ad

vice fro
m

 the TSSC
. 

Fo
llo

w
ing

 a d
ecisio

n to
 d

evelo
p

 a reco
very p

lan, it m
ust b

e in fo
rce w

ithin three years.

The p
rim

ary o
b

jective o
f the reco

very p
lanning

 p
ro

cess is to
 im

p
ro

ve the p
o

p
ulatio

n status o
f a 

sp
ecies, o

r g
ro

up
 o

f sp
ecies, to

 the p
o

int w
here it can b

e rem
o

ved
 fro

m
 the threatened

 sp
ecies list 

o
f the EPB

C
 A

ct (B
o

ttrill et al., 2011). Reco
very p

lans also
 set o

ut the research and
 m

anag
em

ent 
actio

ns necessary to
 sto

p
 the d

ecline o
f, and

 sup
p

o
rt the reco

very o
f, listed

 threatened
 sp

ecies 
o

r eco
lo

g
ical co

m
m

unities. Reco
very p

lans can b
e d

evelo
p

ed
 b

y the C
o

m
m

o
nw

ealth o
r p

rep
ared

 
b

y an external p
arty, co

m
m

o
nly a state o

r territo
ry g

o
vernm

ent, and
 then ‘ad

o
p

ted
’ as a natio

nal 
reco

very p
lan b

y the Fed
eral M

inister. 

The EPB
C

 A
ct sp

ecifies the co
ntent req

uirem
ents o

f a reco
very p

lan, such as o
b

jectives, 
p

erfo
rm

ance criteria, threats to
 reco

very, and
 actio

ns, and
 req

uires the M
inister to

 co
nsid

er the 
ad

vice o
f the TSSC

 o
n a d

raft p
lan. A

d
vice fro

m
 the TSSC

 is also
 req

uired
 b

efo
re ap

p
ro

ving
 

co
nservatio

n ad
vice. 

A
lm

o
st all natio

nally listed
 sp

ecies and
 co

m
m

unities have a reco
very p

lan o
r co

nservatio
n ad

vice. 
O

f the 449 fauna sp
ecies listed

 337 have a co
nservatio

n ad
vice and

 206 have a reco
very p

lan 
in p

lace, no
ting

 so
m

e sp
ecies have b

o
th. A

ll m
arine sp

ecies, includ
ing

 all sharks, have either a 
reco

very p
lan, m

anag
em

ent strateg
y and

/o
r co

nservatio
n ad

vice.

Larg
eto

o
th Saw

fish, Pristis p
ristis, released

 after b
eing

 rescued
 fro

m
 

a d
rying

 flo
o

d
p

lain w
aterho

le in no
rthern A

ustralia. ©
 B

rit Finucci
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RECO
M

M
EN

D
ATIO

N
 1: The D

epartm
ent of Environm

ent m
ust introduce a form

al risk 
assessm

ent process prior to the M
inister (or their delegate) deciding on w

hether a recovery 
plan is required to ensure that the instrum

ent m
ost likely to lead to the recovery of a 

threatened species is im
plem

ented. 

RECO
M

M
EN

D
ATIO

N
 2: Sufficient resources m

ust be allocated by governm
ent so that 

recovery plans can be developed for all eligible species resulting from
 the risk assessm

ent .

The effectiveness o
f reco

very p
lans at im

p
ro

ving
 the status o

f a threatened
 p

o
p

ulatio
n is still the 

sub
ject o

f d
eb

ate (B
o

ttrill et al., 2011; M
cD

o
nald

 et al., 2015). Recent research o
n the efficacy o

f 
reco

very p
lans in A

ustralia has sho
w

n that the p
resence o

r ab
sence o

f these p
lans d

id
 no

t have a 
sig

nificant effect o
n w

hether the sp
ecies’ status w

as im
p

ro
ving

, stab
le o

r d
eclining

 (B
o

ttrill et al., 
2011). Sim

ilarly, the State o
f the E

nviro
nm

ent 2016 rep
o

rted
 that p

o
p

ulatio
n trend

s w
ere unclear fo

r 
sharks, m

o
st seab

ird
s, sea snakes, so

m
e m

arine turtles and
 m

o
st m

arine m
am

m
als. 

H
o

w
ever, the effectiveness o

f reco
very p

lans fo
r co

nserving
 A

ustralia’s threatened
 sp

ecies can 
b

e co
m

p
ro

m
ised

 b
y insufficient fund

ing
 to

 p
rep

are and
 im

p
lem

ent reco
very actio

ns (B
o

ttrill et 
al. 2011).  Furtherm

o
re, the E

PB
C

 A
ct d

o
es no

t req
uire the id

entified
 actio

ns in a reco
very p

lan 
o

r co
nservatio

n ad
vice to

 b
e im

p
lem

ented
 effectively m

aking
 the reco

very p
ro

cess vo
luntary and

 
inactio

n w
itho

ut co
nseq

uence.  

RECO
M

M
EN

D
ATIO

N
 3: To im

prove accountability, the EPBC A
ct m

ust be am
ended to 

com
pulsorily require the im

plem
entation of the priority actions of a recovery plan or 

conservation advice to be funded by the governm
ent to reduce the risk of further decline in 

the status of all listed threatened species.

A
nalyses o

f reco
very p

lans im
p

lem
ented

 und
er the EPB

C
 A

ct have id
entified

 that o
ne o

f the m
ajo

r 
issues in achieving

 tang
ib

le o
utco

m
es is the techniq

ue o
f d

rafting
 p

lans that allo
w

 fo
r eq

uivo
cal, 

inexact, asp
iratio

nal o
r ind

efinite co
urses o

f actio
n (Lind

say &
 Trezise, 2016). These issues co

ntrast 
w

ith m
anag

em
ent strateg

ies d
evelo

p
ed

 fo
r C

o
nservatio

n D
ep

end
ent listed

 sp
ecies w

here there 
are m

o
re sp

ecific o
b

jectives, b
io

lo
g

ical reference p
o

ints and
 reco

very tim
efram

es.

G
lo

b
ally, sharks are reco

g
nised

 to
 p

o
ssess life histo

ry characteristics that m
ake them

 vulnerab
le 

to
 p

o
p

ulatio
n d

eclines, p
articularly fo

r sp
ecies that are sub

ject to
 fishing

 p
ressure o

r hab
itat 

d
eg

rad
atio

n (D
avid

so
n et al., 2015; D

ulvy et al., 2014). In m
any w

ays they p
o

ssess life histo
ry 

characteristics m
o

re akin to
 b

ird
s and

 m
am

m
als than teleo

st (b
o

ny) fishes. To
 d

ate, 13 sp
ecies o

f 
sharks have b

een includ
ed

 o
n the EPB

C
 A

ct List o
f Threatened

 Sp
ecies. (Fig

. 1). Reco
very p

lans 
have b

een p
rep

ared
 fo

r m
any sp

ecies listed
 in the threatened

 categ
o

ries (C
R, EN

 and
 VU

). Fo
r 

shark sp
ecies includ

ed
 as C

o
nservatio

n D
ep

end
ent, m

anag
em

ent strateg
ies are req

uired
 to

 b
e in 

p
lace to

 m
itig

ate the im
p

act o
f fisheries o

n their p
o

p
ulatio

n status.  It is o
nly the M

aug
ean skate 

that has b
een listed

 in a threatened
 categ

o
ry b

ut lacks any fo
rm

al reco
very d

o
cum

ent.

Shark sp
ecies currently rep

resent half o
f these sp

ecies that have b
een listed

 as C
o

nservatio
n 

D
ep

end
ent o

n the EPB
C

 A
ct Threatened

 Sp
ecies List.  

O
b

jectives &
 Sco

p
e 

This rep
o

rt’s o
b

jectives are to
 assess the reco

very (o
r lack thereo

f) o
f sharks listed

 as threatened
 

und
er the EPB

C
 A

ct, to
 co

nsid
er w

hether and
 w

hy reco
very p

lans o
r m

anag
em

ent strateg
ies have 

b
een effective o

r no
t (includ

ing
 the im

p
act o

f no
t having

 o
ne), and

 to
 m

ake reco
m

m
end

atio
ns to

 
im

p
ro

ve reco
very o

utco
m

es fo
r listed

 threatened
 sharks.

The fo
llo

w
ing

 threatened
 sp

ecies are in sco
p

e fo
r this rep

o
rt:

1 
Saw

fishes and
 river sharks (C

ritically E
nd

ang
ered

 to
 Vulnerab

le – Reco
very Plan)

2 
M

aug
ean skate (End

ang
ered

 – N
o

 Reco
very Plan o

r M
anag

em
ent Strateg

y)

3 
U

p
p

er slo
p

e d
o

g
fish (C

o
nservatio

n D
ep

end
ent – M

anag
em

ent Strateg
y)

4 
Scho

o
l shark (C

o
nservatio

n D
ep

end
ent – M

anag
em

ent Strateg
y)

5 
E

ast co
ast g

rey nurse shark (C
ritically End

ang
ered

 – Reco
very p

lan)

6 
G

reat w
hite shark (Vulnerab

le – Reco
very Plan).

M
etho

d
o

lo
g

y

This m
etho

d
o

lo
g

y d
raw

s up
o

n a rang
e o

f acad
em

ic and
 g

o
vernm

ent so
urces, includ

ing
 p

ub
lished

 
literature and

 exp
ert o

p
inio

n, to
 b

uild
 an effective set o

f strateg
ic review

 criteria. In d
o

ing
 so

 it also
 

invo
lves so

m
e p

relim
inary analysis o

f availab
le d

ata and
 a reco

very p
lan im

p
lem

entatio
n review

 
b

ased
 o

n the fo
llo

w
ing

 tab
le. 

CO
N

SERVATIO
N

 D
EPEN

D
EN

T
Scho

o
l Shark (G

aleo
rhinus g

aleus)

H
arrisso

n’s D
o

g
fish (C

entro
p

ho
rus harrisso

ni)

So
uthern D

o
g

fish (C
entro

p
ho

rus zeehaani)

Scallo
p

ed
 H

am
m

erhead
 (Sp

hyrna lew
ini)

CRITICALLY EN
D

AN
G

ERED
G

rey N
urse (C

archarias taurus), E
ast

Sp
earto

o
th Shark (G

lyp
his g

lyp
his)

EN
D

AN
G

ERED
N

o
rthern River Shark (G

lyp
his g

arricki)

M
aug

ean Skate (Zearaja m
aug

eana)

VULN
ERABLE

W
hite Shark (C

archaro
d

o
n carcharias)

G
rey N

urse (C
archarias taurus), W

est

W
hale Shark (Rhinco

d
o

n typ
us)

VULN
ERABLE

Freshw
ater Saw

fish (Pristis p
ristis)

G
reen Saw

fish (Pristis zijsro
n)

D
w

arf Saw
fish (Pristis clavata)

CD
 

29%
CR 

14%
EN

 
14%

VU 
43%

Fig
ure 1. Percentag

e o
f threatened

 sharks and
 ray sp

ecies listed
 w

ithin each E
PB

C
 categ

o
ry. Includ

es b
o

th the East C
o

ast 
and

 W
est C

o
ast Po

p
ulatio

ns o
f G

rey N
urse Sharks. 
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TO
PIC

REQ
UIREM

EN
TS

Sp
ecies info

rm
atio

n and
 

g
eneral req

uirem
ents

Sp
ecies nam

e, co
nservatio

n status, taxo
no

m
y, d

escrip
tio

n o
f 

targ
et sp

ecies/co
m

m
unity; o

b
jects o

f the EPB
C

 A
ct; internatio

nal 
o

b
lig

atio
ns; affected

 interests; ro
le and

 interests o
f ind

ig
eno

us 
p

eo
p

le; b
enefits to

 o
ther sp

ecies/co
m

m
unities; and

 so
cial and

 
eco

no
m

ic im
p

acts.

Sp
ecies d

istrib
utio

n and
 

lo
catio

n
D

istrib
utio

n; hab
itat critical to

 the survival o
f the sp

ecies/
co

m
m

unity; m
ap

p
ing

 o
f critical hab

itat; and
 im

p
o

rtant 
p

o
p

ulatio
ns.

K
no

w
n and

 p
o

tential threats
B

io
lo

g
y and

 eco
lo

g
y relevant to

 threatening
 p

ro
cesses; 

id
entificatio

n o
f threats; areas and

 p
o

p
ulatio

ns und
er threat.

O
b

jectives, p
erfo

rm
ance 

criteria and
 actio

ns
Reco

very o
b

jectives and
 tim

elines; p
erfo

rm
ance criteria; evaluatio

n 
o

f success o
r failure; and

 reco
very actio

ns.

Estim
ated

 co
sts o

f p
lan 

im
p

lem
entatio

n
C

o
st o

f p
lan im

p
lem

entatio
n and

 reso
urces allo

catio
n.

A
lso

 relevant w
as a review

 the threat p
ro

file fo
r A

ustralian threatened
 sp

ecies recently co
m

p
leted

 
b

y A
llek et al. (2018) w

ho
 fo

und
 that fo

r fish sp
ecies the m

o
st threatening

 p
ro

cesses w
ere; 

b
io

lo
g

ical reso
urce use, invasive sp

ecies, p
o

llutio
n and

 natural system
s m

o
d

ificatio
n. B

uild
ing

 
o

n this, a m
o

re sp
ecific d

esk-to
p

 review
 fo

r threatened
 sharks and

 rays in A
ustralian w

aters 
w

as und
ertaken b

y using
 info

rm
atio

n availab
le thro

ug
h reco

very p
lans, issues p

ap
ers and

 the 
D

ep
artm

ent’s sp
ecies p

ro
file and

 threats d
atab

ase. These so
urces hig

hlig
ht; b

io
lo

g
ical reso

urce 
use (e.g

. co
m

m
ercial fisheries, IU

U
 fishing

 and
 recreatio

nal fisheries) and
; natural system

s 
m

o
d

ificatio
n (e.g

. hab
itat d

eg
rad

atio
n and

 m
o

d
ificatio

n) as the p
rim

ary threats to
 the m

ajo
rity o

f 
EPB

C
 listed

 shark sp
ecies. 

H
aving

 co
nsid

ered
 b

o
th the reco

very p
lan req

uirem
ents and

 current threats to
 listed

 sharks in 
A

ustralia a m
etho

d
o

lo
g

y fo
r the review

 w
as d

evelo
p

ed
 in tw

o
 p

arts.  Part o
ne is an im

p
lem

entatio
n 

review
 o

f the p
erfo

rm
ance o

f shark reco
very p

lans in relatio
n to

 the actio
ns set o

ut in tho
se 

p
lans.  It exam

ines the d
eg

ree to
 w

hich they have b
een achieved

 in each o
f several actio

n areas.  
The results o

f the im
p

lem
entatio

n review
 are at A

p
p

end
ix 1 and

 are d
iscussed

 further in the 
results and

 d
iscussio

n sectio
ns o

f this rep
o

rt. The seco
nd

 p
art o

f the m
etho

d
o

lo
g

y b
uild

s o
n 

the im
p

lem
entatio

n review
 and

 und
ertakes a strateg

ic review
 o

f reco
very p

lans, m
anag

em
ent 

strateg
ies and

 m
easures intro

d
uced

 b
y Tasm

ania to
 p

ro
tect the M

aug
ean Skate, using

 a set o
f 

p
erfo

rm
ance criteria (see b

elo
w

).  The results and
 d

iscussio
n o

f the strateg
ic review

 then fo
rm

 the 
b

asis o
f m

aking
 reco

m
m

end
atio

ns ab
o

ut ho
w

 to
 im

p
ro

ve the effectiveness o
f reco

very p
lans and

 
m

anag
em

ent strateg
ies. They also

 p
ro

vid
e so

m
e ind

icato
rs o

f w
hen the p

ath to
 reco

very m
ay b

e 
g

o
ing

 o
ff track and

 w
hat step

s can b
e taken to

 avo
id

 a sp
ecies g

etting
 listed

 in the first p
lace.  

C
o

nsistent w
ith leg

islative req
uirem

ents reco
very p

lans and
 m

anag
em

ent strateg
ies o

ften have the 
fo

llo
w

ing
 com

ponents:

O
bjectives o

r g
o

als to
 b

e achieved
;

Criteria ag
ainst w

hich to
 m

easure p
ro

g
ress ag

ainst o
b

jectives;

Tim
efram

es fo
r b

o
th o

b
jectives to

 b
e achieved

 and
/o

r p
ro

g
ress to

 b
e m

ad
e;

Resources to
 sup

p
o

rt the reco
very p

lan; and

Unit o
f listing

 w
hich can vary fro

m
 sp

ecies g
ro

up
s, a sp

ecies o
r a p

o
p

ulatio
n (a d

iscrete b
io

lo
g

ical 
unit w

hich m
ay o

r m
ay no

t b
e eq

uivalent to
 a fish sto

ck and
 can b

e d
ivid

ed
 further into

 sub
-

p
o

p
ulatio

ns). 

Recovery Plan/M
anagem

ent Strategy objectives includ
e:

Biologically based recovery, altho
ug

h these are o
ften sp

ecified
 ind

irectly since (until recently) 
current p

o
p

ulatio
n sizes have no

t b
een kno

w
n.  A

s a result, m
o

st o
rig

inal listing
s o

f threatened
 

sharks are b
ased

 o
n d

ata/o
b

servatio
ns ab

o
ut d

eclining
 catches, chang

es in size cap
tured

 and
/o

r 
sp

ecies d
istrib

utio
n.

Sustainable catch is used
 fo

r sp
ecies o

r sto
ck(s) w

hich have a histo
ry o

f co
m

m
ercial fishing

, and
 

is o
ften co

m
b

ined
 w

ith b
io

lo
g

ical-b
ased

 reco
very, e.g

. to
 a certain b

io
m

ass, p
ro

p
o

rtio
n o

f initial 
b

io
m

ass o
r num

b
er o

f ad
ults o

r to
tal num

b
er in the sto

ck o
ver a sp

ecified
 tim

efram
e.

H
abitat protection and

/o
r rejuvenatio

n is also
 co

m
m

o
n and

 so
m

etim
es a p

ro
xy fo

r p
o

p
ulatio

n 
size.  H

o
w

ever, w
hat is reg

ard
ed

 as ad
eq

uate hab
itat is o

ften p
o

o
rly sp

ecified
, usually d

ue to
 the 

ab
sence o

f hab
itat d

ata o
r d

ifficulties in sp
ecifying

 o
r o

b
taining

 it.

So
m

e refer to
 ecosystem

 structure and function, b
ut this is rarely exp

ressed
 in a w

ay that can b
e 

used
 to

 info
rm

 success o
r failure since it is reliant o

n a level o
f eco

system
 und

erstand
ing

 that is no
t 

o
ften availab

le.

So
m

e have a sig
nificant num

b
er o

f technical sub
-o

b
jectives that usually relate to

 im
p

ro
ved

 
id

entificatio
n o

f the sp
ecies, m

o
nito

ring
 and

 rep
o

rting
, o

ften includ
ing

 ag
e, sex, size and

 w
here 

caug
ht etc.  Such o

b
jectives d

em
o

nstrate that listing
s are o

ften p
recautio

nary and
 o

ccur in the 
ab

sence o
f at least so

m
e b

asic b
io

lo
g

ical d
ata ab

o
ut the unit o

f listing
.

A
 sp

earto
o

th shark (G
lyp

his g
lyp

his) p
up

. Sig
hting

s o
f ad

ults 
are rare, the first tw

o
 (o

ne m
ale, o

ne fem
ale) reco

rd
ed

 b
y 

w
estern science w

as in 2015. ©
 C

harlo
tte K

lem
p

in
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Perform
ance (and other) Criteria includ

e such thing
s as:

Abundance and productivity indicators, includ
ing

 chang
es in ab

und
ance, d

istrib
utio

n and
 

p
heno

lo
g

y (includ
es w

hen and
 w

here rep
ro

d
uctio

n o
ccurs).

Spatial structure o
f p

o
p

ulatio
ns and

 sub
-p

o
p

ulatio
ns acro

ss the kno
w

n histo
ric rang

e o
f the 

sp
ecies, and

 ho
w

 these are chang
ing

 o
ver tim

e.

D
iversity is increasing

ly used
 as g

enetic to
o

ls im
p

ro
ve to

 check the hetero
g

eneity o
f the g

ene 
p

o
o

l and
 the risks asso

ciated
 w

ith it narro
w

ing
, esp

ecially w
here there is sig

nificant p
o

p
ulatio

n 
structuring

.

REVIEW
 CRITERIA

W
hile co

nsid
ering

 the co
ntent o

f existing
 reco

very p
lans is im

p
o

rtant in d
eterm

ining
 review

 criteria 
it is eq

ually im
p

o
rtant to

 step
 o

ut o
f tho

se sp
ecific circum

stances and
 co

nsid
er the co

ntext in w
hich 

reco
very p

lans have b
een fo

rm
ed

, exam
ine sim

ilar review
s and

 acco
unt fo

r the exp
eriences o

f 
tho

se invo
lved

 w
ith them

.  

Statutes g
uid

ing
 recovery p

lans not only req
uire them

 to have ob
jectives, criteria, tim

efram
es and

 
resources, b

ut also that they b
e reg

ularly review
ed

, that stakehold
ers w

ill b
e consulted

 and
 there w

ill 
b

e p
ub

lic rep
orting

 of p
rog

ress.  These ‘p
rocess’ elem

ents can b
e exp

and
ed

 into a series of q
uestions 

ab
out the characteristics of criteria that need

 to b
e consid

ered
 w

hen choosing
 effective review

 criteria 
(as ad

ap
ted

 from
 A

ustralian N
ational A

ud
it O

ffice D
irector of N

ational Parks A
ud

it 2019):

RELEVA
N

CE 

• 
w

ill they m
easure the sp

ecies b
enefit fro

m
 the activity and

 ho
w

 it w
ill b

enefit?

• 
d

o
 they info

rm
 w

hether the o
b

jective is b
eing

 achieved
, and

 the attrib
utio

n o
f the activities to

 
them

 is clear?

• 
are they stated

 in p
lain Eng

lish and
 sig

nal the im
p

acts o
f activities to

 info
rm

 stakeho
ld

ers?

RELIA
BLE

• 
are they cap

ab
le o

f b
eing

 m
easured

 to
 d

em
o

nstrate p
ro

g
ress in p

ursuing
 the o

b
jective (this 

includ
es d

o
cum

enting
 a b

asis o
r b

aseline fo
r m

easurem
ent o

r assessm
ent, fo

r exam
p

le a 
targ

et o
r b

enchm
ark)?

• 
d

o
 they allo

w
 fo

r clear interp
retatio

n o
f results and

 p
ro

vid
e an unb

iased
 b

asis fo
r assessm

ent?

CO
M

PLETE

• 
d

o
 they reflect a b

alance o
f m

easurem
ent typ

es (effectiveness and
 efficiency), b

ases 
(q

uantitative and
 q

ualitative) and
 tim

efram
es (sho

rt, m
ed

ium
 and

 lo
ng

-term
)?

• 
can they d

em
o

nstrate the extent o
f achievem

ent ag
ainst the o

b
jective(s) thro

ug
h the activities 

id
entified

 in the reco
very p

lan? 

A
 further co

nsid
eratio

n in the fo
rm

atio
n o

f reco
very p

lan review
 criteria is to

 acco
unt fo

r the 
exp

erience o
f tho

se eng
ag

ed
 in d

evelo
p

ing
, im

p
lem

enting
, sup

p
o

rting
 and

 ad
m

inistering
 

reco
very p

lans.  Fo
llo

w
ing

 co
nversatio

ns w
ith acad

em
ics, fishery m

anag
ers, m

arine scientists and
 

enviro
nm

ental m
anag

ers so
m

e o
f the m

atters raised
 includ

ed
:

• 
the recovery p

lan and
 m

anag
em

ent strateg
y p

rocesses are leng
thy (takes years and

 are com
p

lex)

• 
ensuring

 a rang
e o

f info
rm

ed
 p

ersp
ectives are g

ained
 and

 acco
unted

 fo
r in reco

very p
lan/

m
anag

em
ent strateg

y d
evelo

p
m

ent

• 
that there is ad

eq
uate fund

ing
 fo

r im
p

lem
entatio

n and
 m

o
nito

ring
 o

f p
ro

g
ress

• 
the b

esp
o

ke nature o
f each reco

very p
lan/m

anag
em

ent strateg
y is reco

g
nised

 in the co
ntext 

o
f the m

atters it is d
ealing

 w
ith

• 
externalities need

 co
nsid

eratio
n as relevant facto

rs, and
 

• 
the ad

m
inistratio

n o
f reco

very p
lan/m

anag
em

ent strateg
y review

s (tim
eliness etc).

W
hen the recovery p

lan/m
anag

em
ent strateg

y com
p

onents are consid
ered

 in lig
ht of the 

characteristics of review
 criteria and

 the exp
erience of p

lan/strateg
y users is accounted

 for, the 
follow

ing
 hig

h-level q
uestions arise as a p

ossib
le b

asis for review
 criteria (ad

ap
ted

 from
 B

oersm
a 

et al, 2001, B
ioscience). Each of these q

uestions can b
e refram

ed
 into recovery p

lan/m
anag

em
ent 

strateg
y review

 criteria b
y m

aking
 them

 statem
ents rather than q

uestions.  These are in bold italics 
b

elow
 each q

uestion. 

1 
H

o
w

 d
o

es the p
lanning

 p
ro

cess affect p
ursuing

/m
eeting

 o
b

jectives (tim
e to

 m
ake and

 
co

m
p

lexity/leng
th)? 

 
The planning process supports the pursuit and/or m

eeting of recovery plan/m
anagem

ent 
strategy objectives.

2 
D

o
es w

ho
 is invo

lved
 in d

evelo
p

ing
, im

p
lem

enting
, ad

m
inistering

 and
 review

ing
 reco

very 
p

lans/m
anag

em
ent strateg

ies m
ake a d

ifference?
 

Recovery plan/m
anagem

ent strategy objectives are better pursued/m
et by engaging people 

w
ith a w

ide range of relevant expertise, experience and skills. 

3 
H

o
w

 im
p

o
rtant is it that o

b
jectives p

rio
ritise b

etter und
erstand

ing
 sp

ecies (unit) b
io

lo
g

y, 
eco

lo
g

ical attrib
utes and

 eco
system

 linkag
es?

 
G

reater understanding of species (unit) biology, ecology and ecosystem
 linkages leads to 

better pursuit/m
eeting of recovery plan/m

anagem
ent strategy objectives.

4 
W

hat unit fo
r a reco

very p
lan/m

anag
em

ent strateg
y g

ets the b
est results ag

ainst o
b

jectives?
 

The biological unit subject to the recovery plan/m
anagem

ent strategy m
akes a difference to 

pursuing/m
eeting the objectives.

U
nsp

o
o

ling
 o

f a co
m

m
ercial g

illnet. ©
 w

w
w

.m
arinethem

es.co
m
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5 
H

o
w

 d
o

es m
o

nito
ring

 and
 rep

o
rting

 affect p
ro

g
ress?

 
Levels of m

onitoring and reporting are com
m

ensurate w
ith the requirem

ents of the recovery 
plan/m

anagem
ent strategy to pursue/m

eet its objectives. 

6 
H

o
w

 effective are reco
very p

lan/m
anag

em
ent strateg

y review
s?

 
The review

 of the recovery plan/m
anagem

ent strategy has led to a m
easurable im

provem
ent 

in pursuing/m
eeting the objectives.

7 
W

hat ro
le d

o
 externalities p

lay? (eco
no

m
ic and

 so
cial interests, cro

ss jurisd
ictio

nal and
/o

r 
internatio

nal m
anag

em
ent, clim

ate chang
e etc).

 
Externalities have been appropriately considered in the recovery plan/m

anagem
ent strategy, 

particularly their im
pact on pursuing/m

eeting the objectives.

B
y necessity any assessm

ent o
f reco

very p
lans/m

anag
em

ent strateg
ies ag

ainst these criteria w
ill 

d
raw

 o
n a co

m
b

inatio
n o

f q
uantitative and

 q
ualitative d

ata, and
 related

 evid
ence.  M

o
st reco

very 
p

lans/m
anag

em
ent strateg

ies have b
een fo

rm
ally review

ed
 at least o

nce b
ut there is little external 

analysis o
f their p

erfo
rm

ance. Further, m
o

st review
s are co

nd
ucted

 b
y the sam

e g
ro

up
s o

f p
eo

p
le 

w
ho

 w
ro

te the o
rig

inal reco
very p

lan/m
anag

em
ent strateg

y and
 so

 challeng
ing

 w
hat w

as o
rig

inally 
sp

ecified
 and

, p
erhap

s chang
ing

 d
irectio

n, can b
e p

ro
b

lem
atic.  O

ften these sam
e g

ro
up

s are 
reso

urce co
nstrained

 and
 d

o
 no

t have tim
e to

 co
nd

uct a strateg
ic review

 o
f the reco

very p
lan/

m
anag

em
ent strateg

y.

Results

IM
PLEM

EN
TATIO

N
 REVIEW

The im
p

lem
entatio

n review
 o

f shark reco
very p

lans w
as und

ertaken using
 the fram

ew
o

rk o
f 

O
rteg

a-A
rg

ueta et al. (2011) and
 the co

m
p

liance o
f reco

very p
lans fo

r threatened
 sharks and

 rays 
in A

ustralian w
aters w

as assessed
 b

ased
 o

n their co
m

p
liance w

ith leg
islative req

uirem
ents and

 the 
co

nsistency o
f d

esig
n o

f these p
lans (O

rteg
a-A

rg
ueta et al., 2017). The d

eg
ree to

 w
hich each p

lan 
m

et these req
uirem

ents w
as categ

o
rised

 using
 a scale fro

m
 N

o
t A

d
d

ressed
, Partially A

d
d

ressed
, 

Po
o

r in Info
rm

atio
n and

 C
o

m
p

lete (D
r M

atthew
 H

eard
, unp

ub
lished

 rep
o

rt).  See A
p

p
end

ix 1 fo
r 

further d
etails.

The im
p

lem
entatio

n review
 o

f scho
o

l shark and
 up

p
er-slo

p
e d

o
g

fish (H
arrisso

n’s and
 So

uthern 
d

o
g

fishes) w
as b

ased
 o

n the m
anag

em
ent strateg

ies d
evelo

p
ed

 and
 im

p
lem

ented
 b

y the 
A

ustralian Fisheries M
anag

em
ent A

utho
rity (A

FM
A

) w
ith the ag

reem
ent o

f the M
inister fo

r the 
Enviro

nm
ent.  These w

ere structured
 d

ifferently fro
m

 reco
very p

lans b
ut there are also

 several 
co

m
m

o
n elem

ents includ
ing

 o
b

jectives, actio
ns, a research p

ro
g

ram
 and

 review
 tim

efram
es so

 
useful co

m
p

ariso
ns can b

e m
ad

e.

M
anag

em
ent strateg

ies tend
 to

 b
e narro

w
er in fo

cus than reco
very p

lans in p
art b

ecause A
FM

A
’s 

o
b

jectives, p
o

w
ers and

 functio
ns d

ictate this.  H
o

w
ever, b

ecause o
f its fo

cus o
n co

m
m

ercial 
fisheries and

 the req
uirem

ents o
f the g

o
vernm

ent’s H
arvest Strateg

y Po
licy (H

SP), g
reat w

eig
ht 

is p
laced

 o
n und

erstand
ing

 the current status o
f a fish sto

ck and
 the setting

 o
f a lim

it b
io

m
ass 

reference p
o

int (b
ased

 o
n recruitm

ent im
p

airm
ent) to

 ensure the sto
ck d

o
es no

t d
ecline b

elo
w

 
a level w

here co
nsid

eratio
n fo

r threatened
 sp

ecies listing
 m

ay o
ccur. A

 hig
her targ

et reference 
p

o
int is also

 set that reflects a b
io

m
ass level ap

p
ro

xim
ating

 m
axim

um
 eco

no
m

ic yield
.  A

s 

reference p
o

ints w
ere intro

d
uced

 in 2007 w
ith the first 

versio
n o

f the H
SP so

m
e C

o
m

m
o

nw
ealth m

anag
ed

 fish 
sto

cks w
ere im

m
ed

iately in b
reach o

f o
ne o

r b
o

th.  Fo
r 

the lim
it reference p

o
int these includ

ed
 eastern g

em
fish 

and
 o

rang
e ro

ug
hy, w

ith scho
o

l shark, b
lue w

areho
u 

and
 eastern red

fish sub
seq

uently fo
und

 to
 b

e in b
reach 

fo
llo

w
ing

 up
d

ated
 sto

ck assessm
ents. In m

o
re recent 

years state/N
T g

o
vernm

ents have b
eg

un to
 ap

p
ly harvest 

strateg
ies to

 their fisheries co
nsistent w

ith the N
atio

nal 
H

arvest Strateg
y G

uid
elines m

aking
 the use o

f reference 
p

o
ints co

m
m

o
n fisheries m

anag
em

ent p
ractice and

 
the b

enefits o
f this in relatio

n to
 threatened

 sp
ecies are 

co
nsid

ered
 later in this rep

o
rt. 

Excep
t fo

r the M
aug

ean skate, all the threatened
 shark and

 ray sp
ecies listed

 und
er the EPB

C
 A

ct 
have b

een the sub
ject o

f a reco
very p

lan o
r m

anag
em

ent strateg
y. The evaluatio

n o
f current and

 
p

ast reco
very p

lans fo
und

 a hig
h level o

f co
m

p
liance w

ith m
o

st p
lans sco

ring
 either co

m
p

lete o
r 

clo
se to

 co
m

p
lete in info

rm
atio

n fo
r all categ

o
ries.  W

hen co
m

p
ared

 to
 the analysis b

y O
rteg

a-
A

rg
ueta et al. (2011) o

f 236 reco
very p

lans, shark and
 ray reco

very p
lans sco

red
 lo

w
er fo

r estim
ated

 
co

sts and
 fo

r o
b

jectives, p
erfo

rm
ance criteria and

 actio
ns. W

hile it is unclear w
hy this is the case it 

m
ay b

e d
ue to

 less p
ub

lic o
r stakeho

ld
er interest in m

arine sp
ecies (hig

h p
ub

lic p
ro

file threatened
 

sp
ecies issues are p

red
o

m
inantly terrestrial) and

 related
 to

 eco
no

m
ic d

evelo
p

m
ent issues, e.g

. 
ag

riculture, energ
y and

 urb
an p

lanning
. 

The current status o
f all the threatened

 shark sp
ecies (excep

t the M
aug

ean skate) has b
een 

recently cap
tured

 in A
ustralia’s N

atio
nal Shark Rep

o
rt C

ard
 (Sim

p
fend

o
rfer et al, 2019) and

 the 
relevant sp

ecies sum
m

aries are at A
p

p
end

ix 2.  These are larg
ely co

nsistent w
ith the threatened

 
sp

ecies listing
s und

er the EPB
C

 A
ct and

 the Status o
f A

ustralian Fish Sto
cks Rep

o
rt (FRD

C
, 2018) 

w
hich categ

o
rises threatened

 sharks as d
ep

leted
.  N

o
te that the IU

C
N

 categ
o

rises narro
w

 and
 

d
w

arf saw
fish as End

ang
ered

 and
 g

reen and
 larg

eto
o

th saw
fish C

ritically End
ang

ered
 (EPB

C
 A

ct 
categ

o
ry is Vulnerab

le fo
r the three listed

 saw
fish sp

ecies).  The IU
C

N
 has also

 listed
 g

reen-eye 
sp

urd
o

g
 (ano

ther up
p

er slo
p

e d
o

g
fish) as End

ang
ered

 w
hich is no

t listed
 in any threat categ

o
ry in 

A
ustralia. It is im

p
o

rtant to
 no

te that the d
ifferences b

etw
een the rep

o
rt card

 and
 IU

C
N

 are larg
ely 

d
ue to

 the fo
rm

er using
 info

rm
atio

n up
 to

 2017 and
 the latter a reflectio

n o
f current IU

C
N

 listing
s.

O
ne of the m

ajor hurd
les id

entified
 b

y m
any recovery p

lans is the p
oor level of know

led
g

e 
on the p

op
ulation size or trend

, and
 the d

istrib
ution of som

e sp
ecies. Further, the 

im
p

lem
entation review

 show
ed

 that com
p

liance w
as hig

hest for fulfilling
 the sp

ecies 
inform

ation and
 know

n or p
otential threats sections. O

b
jectives of recovery p

lans w
ere 

larg
ely lacking

 in inform
ation to set tim

elines for ind
ivid

ual actions and
 in outlining

 a 
m

ethod
 to evaluate the success or failure of actions or ob

jectives. Recovery p
lans p

ut in 
p

lace a schem
e to m

onitor and
 evaluate their im

p
lem

entation and
 effectiveness, b

ut there 
is little evid

ence that this req
uirem

ent w
as ad

hered
 to. A

ll p
lans includ

ed
 ob

jectives to
 

im
p

rove com
m

unity aw
areness b

ut m
ost neg

lected
 to outline any m

onitoring
 to m

easure 
the success of these actions.  M

ost recovery p
lans w

ere also lacking
 d

etailed
 costing

 
structures, even for hig

h p
riority ob

jectives. M
easures w

ere larg
ely incorp

orated
 into ‘core 

g
overnm

ent b
usiness’ w

ithout sp
ecifying

 the ag
ency resp

onsib
le or, if they d

id
 so, not 

p
rovid

ing
 the evid

ence that the fund
ing

 w
as m

ad
e availab

le.

These im
p

lem
entatio

n review
 results help

ed
 g

uid
e the d

evelo
p

m
ent o

f the strateg
ic review

 criteria 
fo

r reco
very p

lans and
 m

anag
em

ent strateg
ies.  The results o

f this strateg
ic review

 are b
elo

w
.

O
N

E O
F TH

E M
A

JO
R 

H
U

RD
LES ID

EN
TIFIED

 BY 
M

A
N

Y RECO
VERY PLA

N
S 

IS TH
E PO

O
R LEVEL O

F 
K

N
O

W
LED

G
E O

N
 TH

E 
PO

PU
LATIO

N
 SIZE O

R TREN
D

, 
A

N
D

 TH
E D

ISTRIBU
TIO

N
 O

F 
SO

M
E SPECIES. 
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STRATEG
IC REVIEW

EA
ST CO

A
ST G

REY N
U

RSE SH
A

RK
 

The east coast p
op

ulation of the g
rey nurse shark (C

archarias Taurus) is listed
 as C

ritically 
End

ang
ered

 und
er the EPB

C
 A

ct and
 a recovery p

lan w
as first m

ad
e in 2002.  It w

as 
sub

seq
uently review

ed
 and

 a second
 recovery p

lan m
ad

e in 2014. There has b
een no

 
m

easured
 recovery in the p

op
ulation althoug

h m
od

elled
 estim

ates sug
g

est it m
ay have 

com
m

enced
.

The p
o

p
ulatio

n size o
f east co

ast g
rey nurse shark is estim

ated
 to

 b
e b

etw
een 956 and

 3078 
m

ature ind
ivid

uals (N
ESP N

ew
s, 2018).  The w

id
e rang

e is d
ue to

 uncertainty ab
o

ut ag
e at m

aturity. 
The g

rey nurse shark (Eastern A
ustralia sub

p
o

p
ulatio

n) is assessed
 as C

ritically End
ang

ered
 (IU

C
N

) 
and

 A
ustralia’s natio

nal shark rep
o

rt card
 lists the p

o
p

ulatio
n as d

ep
leted

 (A
p

p
end

ix 2).

The o
verarching

 o
b

jective o
f the reco

very p
lan is to

 assist the reco
very o

f the g
rey nurse 

shark in the w
ild

 (the w
est co

ast p
o

p
ulatio

n is listed
 as vulnerab

le), thro
ug

ho
ut its rang

e in 
A

ustralian w
aters, w

ith a view
 to

: 

• 
im

p
ro

ving
 the p

o
p

ulatio
n status, lead

ing
 to

 future rem
o

val o
f the g

rey nurse shark fro
m

 the 
threatened

 sp
ecies list o

f the EPB
C

 A
ct

• 
ensuring

 that anthro
p

o
g

enic activities d
o

 no
t hind

er the reco
very o

f the g
rey nurse shark in the 

near future, o
r im

p
act o

n the lo
ng

-term
 co

nservatio
n status o

f the sp
ecies. 

 
The planning process supports the pursuit and/or m

eeting of recovery plan objectives.

The 2009 review
 o

f the 2002 reco
very p

lan sug
g

ested
 that w

hile m
o

st reco
very actio

ns m
ay have 

b
een p

ro
g

ressed
 o

r co
m

p
leted

, there w
as no

 evid
ence o

f this translating
 into

 the o
b

jectives b
eing

 
m

et.  Sim
ilarly, there is no

 evid
ence o

f o
b

jectives b
eing

 m
et und

er the 2014 reco
very p

lan, no
ting

 
there is no

w
 (in 2018) a b

etter estim
ate o

f p
o

p
ulatio

n size fro
m

 clo
se-kin g

enetics as a b
aseline 

ag
ainst w

hich to
 m

o
nito

r any future increase o
r d

ecrease in p
o

p
ulatio

n size.  Reso
urces to

 co
llect 

the ad
d

itio
nal clo

se-kin d
ata o

n a reg
ular b

asis in future are req
uired

.

 
Recovery plan objectives are better pursued/m

et by engaging people w
ith a w

ide range of 
relevant expertise, experience and skills. 

The orig
inal p

lan b
enefitted

 from
 the N

ational Shark Recovery G
roup

 (N
SRG

), b
ut this w

as 
d

iscontinued
, lim

iting
 stakehold

er eng
ag

em
ent for the 2009 review

 to m
ainly w

ritten sub
m

issions 
or d

irect ap
p

roaches to the D
ep

artm
ent of Environm

ent or the M
inister.  Som

e g
roup

s w
ere m

ore 
com

p
etent at this than others, that is, they had

 the org
anisational structure, fund

ing
 and

 m
em

b
ership

 
to b

e effective. This can result in an uneven inform
ation b

ase on w
hich to m

ake d
ecisions and

 a hig
h 

d
eg

ree of reliance b
y the D

ep
artm

ent on its ow
n staff and

 a few
 sp

ecialist scientists.

 
G

reater understanding of species (unit) biology, ecology and ecosystem
 linkages leads to 

better pursuit/m
eeting of recovery plan objectives.

The b
io

lo
g

y and
 life histo

ry o
f g

rey nurse shark is w
ell d

o
cum

ented
 w

ith little new
 info

rm
atio

n 
b

eing
 ad

d
ed

 in p
ast 10-15 years.  H

o
w

ever, the value o
f so

m
e histo

ric d
atasets (e.g

. d
ive surveys) 

has b
een recently q

uestio
ned

 alo
ng

 w
ith the need

 to
 ad

d
ress lo

ng
stand

ing
 d

ata g
ap

s such as 
verteb

rae ag
eing

 (essential fo
r m

any typ
es o

f p
o

p
ulatio

n assessm
ent).  This reco

nsid
eratio

n o
f 

existing
 d

ata w
hen co

m
b

ined
 w

ith clo
se-kin g

enetics d
ata co

llectio
n and

 p
o

ssib
le d

ata fro
m

 o
ther 

so
urces (e.g

. the b
each netting

 p
ro

g
ram

 and
 sub

-lethal effects analysis) is p
ro

vid
ing

 a clearer 
p

icture o
f the current status o

f the p
o

p
ulatio

n and
 the info

rm
atio

n req
uired

 to
 track its future trend

.

 
The biological unit subject to the recovery plan m

akes a difference to pursuing/m
eeting the 

objectives.

East co
ast p

o
p

ulatio
n o

f the sp
ecies is sp

atially w
ell-d

efined
 extend

ing
 fro

m
 so

uthern Q
LD

 into
 

N
SW

 and
 ad

jacent C
o

m
m

o
nw

ealth w
aters thereb

y ensuring
 that any actio

ns can b
e ap

p
ro

p
riately 

targ
eted

.  The m
ain challeng

e has b
een co

o
rd

inatio
n o

f actio
ns b

etw
een the three jurisd

ictio
ns 

w
hich has larg

ely b
een achieved

, b
ut the reg

ular exchang
e o

f d
ata and

 und
erstand

ing
 its 

im
p

licatio
ns co

uld
 b

e im
p

ro
ved

. There is no
 b

io
lo

g
ically justifiab

le alternative to
 m

anag
ing

 
the east co

ast g
rey nurse shark p

o
p

ulatio
n o

ther than as a sing
le unit g

iven currently availab
le 

m
o

vem
ent and

 g
enetic info

rm
atio

n.  N
SW

 rem
ains the lead

 ag
ency fo

r the reco
very o

f the sto
ck 

w
ith sup

p
o

rt fro
m

 C
SIRO

, FRD
C

, Q
LD

 and
 A

FM
A

. 

 
Levels of m

onitoring and reporting are com
m

ensurate w
ith the requirem

ents of the recovery 
plan to pursue/m

eet its objectives. 

There is reg
ular m

o
nito

ring
 o

f g
rey nurse shark at a rang

e o
f critical hab

itat sites.  H
o

w
ever, 

w
hether this m

o
nito

ring
 is effective in m

easuring
 p

erfo
rm

ance ag
ainst the reco

very p
lan o

b
jectives 

is currently p
ro

b
lem

atic since further clo
se-kin d

ata co
llectio

n and
 analysis are req

uired
 to

 
d

eterm
ine the size and

 trajecto
ry o

f the p
o

p
ulatio

n w
ithin accep

tab
le erro

r b
o

und
s.  D

o
ing

 so
 

is im
p

o
rtant since w

itho
ut it p

o
o

rly info
rm

ed
 d

eb
ate am

o
ng

st stakeho
ld

ers ab
o

ut the status o
f 

the p
o

p
ulatio

n w
ill co

ntinue.  In ad
d

itio
n, b

ycatch rep
o

rting
 o

f the sp
ecies in co

m
m

ercial and
 

recreatio
nal fisheries rem

ains larg
ely vo

luntary. A
s w

ith m
o

st p
ro

tected
 sp

ecies interactio
ns, 

und
erestim

ates o
f b

ycatch co
m

m
o

n w
hen it relies o

n self-rep
o

rted
 info

rm
atio

n.  Verificatio
n 

p
ro

g
ram

s, includ
ing

 o
b

servers and
 electro

nic m
o

nito
ring

 (rem
o

te vessel m
o

nito
ring

 and
 cam

eras 
o

n-b
o

ard
), w

o
uld

 help
 ad

d
ress this.

 
The review

 of the recovery plan has led to a m
easurable im

provem
ent in pursuing/m

eeting 
the objectives.

C
ritically end

ang
ered

 (east co
ast) g

rey nurse shark C
archarias 

taurus w
ith a p

ro
b

ab
ly fatal ho

o
k and

 line injury. ©
 Steve G

illesp
ie
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W
hile the review

 o
f the reco

very p
lan m

ay have b
een o

p
eratio

nally useful in m
arking

 the p
ro

g
ress 

o
f actio

ns and
 ag

reeing
 o

n new
 o

nes, it is unclear w
hether the review

 has im
p

ro
ved

 the likeliho
o

d
 

o
f the o

b
jectives b

eing
 p

ro
g

ressed
 o

r m
et.  This is d

ue to
 a d

isco
nnect b

etw
een the actio

ns 
and

 their co
ntrib

utio
n to

 the o
b

jectives.  That they have a p
o

sitive co
ntrib

utio
n in ag

g
reg

ate is 
intuitively exp

ected
 b

ut d
irect m

easurem
ent o

f w
hether they d

o
 so

 has no
t b

een und
ertaken.  

G
reater effo

rt need
s to

 b
e p

ut into
 linking

 actio
ns w

ith o
b

jectives.

 
Externalities have been appropriately considered in the recovery plan, particularly their 
im

pact on pursuing/m
eeting the objectives.

W
hile sig

nificant effo
rts have b

een m
ad

e to
 p

ro
tect a p

ro
p

o
rtio

n o
f the critical hab

itat fo
r the 

p
o

p
ulatio

n m
any o

f these are to
urist and

/o
r recreatio

nal fishing
 ho

tsp
o

ts.  A
 b

alance has had
 to

 
struck b

etw
een eco

lo
g

ical and
 eco

no
m

ic/so
cial im

p
acts, w

hich has b
een co

ntentio
us fo

r m
any 

years. A
n exam

p
le is the revo

catio
n o

f p
ro

tectio
ns aro

und
 the So

litary Island
s and

 Fish and
 

G
reen Ro

cks after p
ersistent lo

b
b

ying
 fro

m
 recreatio

nal fishers.  The effects o
f g

eneral hab
itat 

d
eg

rad
atio

n d
ue to

 co
astal d

evelo
p

m
ent and

 w
hat ro

le clim
ate chang

e has b
een p

laying
 are 

currently reg
ard

ed
 as seco

nd
 o

rd
er issues, b

ut this is p
rim

arily d
ue to

 an ab
sence o

f d
ata and

 
analysis w

ith w
hich to

 und
erstand

 their effects o
n the p

o
p

ulatio
n.  Furtherm

o
re, inco

nsistent levels 
o

f p
ro

tectio
n und

er law
 b

etw
een A

ustralian jurisd
ictio

ns (Q
LD

 and
 N

SW
) m

ay have led
 to

 d
iffering

 
p

rio
rities b

eing
 acco

rd
ed

 to
 reco

very p
lan actio

ns.

RIVER SH
A

RK
S &

 SA
W

FISH
ES

A
 reco

very p
lan w

as first p
ut in p

lace in 2015 and
 has no

t b
een review

ed
 to

 d
ate.  The five sp

ecies 
are listed

 fro
m

 critically end
ang

ered
 to

 vulnerab
le und

er the EPB
C

 A
ct. There has b

een no
 

m
easurab

le reco
very in any o

f the five E
PB

C
 A

ct listed
 threatened

 sp
ecies. The IU

C
N

 has recently 
up

g
rad

ed
 the threat status o

f the three saw
fishes to

 End
ang

ered
 o

r C
ritically End

ang
ered

, all o
f 

w
hich are d

ep
leted

 in A
ustralia’s natio

nal shark rep
o

rt card
 (A

p
p

end
ix 2).  

There are estim
ated

 to
 b

e no
 m

o
re than 2,500 ad

ult sp
earto

o
th sharks (G

lyp
his g

lyp
his) in 

the w
o

rld
 (C

am
p

ag
no

 et al, 2009) and
 250 no

rthern river sharks (G
. g

arricki) (Po
g

o
no

ski &
 

Po
llard

, 2003). H
o

w
ever, these estim

ates are o
ver a d

ecad
e o

ld
 and

 m
ay no

t b
e current.  

There are no
 reliab

le p
o

p
ulatio

n estim
ates fo

r d
w

arf (Pristis clavata), larg
eto

o
th (P. p

ristis) 
o

r g
reen (P. zijsro

n) saw
fishes. 

The o
verarching

 o
b

jective o
f this reco

very p
lan is to

 assist the reco
very o

f these sp
ecies in the w

ild
 

thro
ug

ho
ut their rang

e in A
ustralian w

aters b
y increasing

 their to
tal p

o
p

ulatio
n size, w

ith a view
 to

: 

• 
im

p
ro

ving
 the p

o
p

ulatio
n status lead

ing
 to

 the rem
o

val o
f these sp

ecies fro
m

 the p
ro

tected
 

sp
ecies list o

f the EPB
C

 A
ct 

• 
ensuring

 that anthro
p

o
g

enic activities d
o

 no
t hind

er reco
very in the near future, o

r im
p

act o
n 

the co
nservatio

n status o
f the sp

ecies in the future. 

 
The planning process supports the pursuit and/or m

eeting of recovery plan objectives.

This reco
very p

lan is the o
nly o

ne that co
vers m

ultip
le sp

ecies, no
ting

 also
 the sp

ecies have 
d

ifferent threatened
 status levels. H

o
w

ever, at the tim
e o

f its intro
d

uctio
n the IU

C
N

 g
lo

b
al threat 

status fo
r the three saw

fish sp
ecies d

iffered
 fro

m
 that o

f the EPB
C

 A
ct w

hich has them
 all listed

 as 
Vulnerab

le.  IU
C

N
 lists d

w
arf saw

fish as End
ang

ered
, larg

eto
o

th saw
fish as C

ritically End
ang

ered
 

and
 g

reen saw
fish as C

ritically End
ang

ered
.  IU

C
N

 also
 lists narro

w
 saw

fish as End
ang

ered
 (it is 

no
t listed

 in any threatened
 categ

o
ry und

er the E
PB

C
 A

ct b
ut has b

een no
m

inated
 fo

r listing
. The 

TSSC
 has co

m
m

ented
 that A

ustralia p
ro

b
ab

ly rep
resents the last secure p

o
p

ulatio
ns o

f larg
eto

o
th 

saw
fish, g

reen saw
fish, d

w
arf saw

fish, sp
earto

o
th sharks and

 no
rthern river sharks acro

ss their 
g

lo
b

al rang
es (Stevens et al., 2005; Phillip

s, 2012). Fo
r larg

eto
o

th saw
fish in the Ind

o
-w

est Pacific 
reg

io
n, A

ustralia m
ay rep

resent the last viab
le p

o
p

ulatio
n stro

ng
ho

ld
 and

 m
ay b

e a g
lo

b
ally 

im
p

o
rtant p

o
p

ulatio
n centre (K

yne et al., 2013b
). In such circum

stances and
 g

iven the ad
o

p
tio

n o
f 

IU
C

N
 listing

 criteria thro
ug

h the C
A

M
, reco

nsid
eratio

n o
f the Vulnerab

le listing
 und

er the EPB
C

 
A

ct sho
uld

 b
e und

ertaken at the sam
e tim

e the reco
very p

lan is review
ed

.

RECO
M

M
EN

D
ATIO

N
 4: That the TSSC reconsider the threatened status of the three saw

fish 
populations currently listed as Vulnerable under the EPBC A

ct at the tim
e the m

ultispecies 
recovery plan is review

ed or by 2022, w
hichever is the sooner.

RECO
M

M
EN

D
ATIO

N
 5: That the narrow

 saw
fish be considered for listing as soon as possible.

 
Recovery plan objectives are better pursued/m

et by engaging people w
ith a w

ide range of 
relevant expertise, experience and skills.

There has b
een eng

ag
em

ent w
ith key stakeho

ld
ers (relevant fishing

 jurisd
ictio

ns, science, ind
ustry, 

eN
G

O
s and

 so
m

e ind
ig

eno
us g

ro
up

s) in the fo
rm

atio
n o

f the reco
very p

lan, b
ut the rem

o
teness 

C
ritically end

ang
ered

 (east co
ast) g

rey nurse shark, 
C

archarias taurus, sw
im

m
ing

 at So
uth W

est Ro
cks, N

ew
 

So
uth W

ales. ©
 So

uth W
est Ro

cks D
ive C

entre. 
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o
f m

any o
f the rem

aining
 p

o
p

ulatio
ns o

f these 
sp

ecies m
akes d

irect o
n-g

o
ing

 eng
ag

em
ent d

ifficult 
and

 exp
ensive.  C

urrently m
uch o

f the fo
cus is o

n 
the co

llectio
n o

f new
 o

r ad
d

itio
nal info

rm
atio

n o
n 

the b
io

lo
g

y and
 eco

lo
g

y o
f each sp

ecies, includ
ing

 
p

o
p

ulatio
n size, rang

e and
 structure.  O

nce co
m

p
lete 

this w
ill assist w

ith the reco
m

m
end

atio
n m

ad
e ab

o
ve.

 G
reater understanding of species (unit) biology, 

ecology and ecosystem
 linkages leads to better 

pursuit/m
eeting of recovery plan objectives.

There have b
een recent ad

vances in und
erstand

ing
 

the b
ehavio

ur and
 eco

lo
g

y o
f this g

ro
up

 o
f sharks, 

altho
ug

h m
uch rem

ains unkno
w

n.  Fo
r larg

eto
o

th 
saw

fish there m
ay b

e d
istinct p

o
p

ulatio
ns acro

ss the 
no

rth o
f A

ustralia.  Sim
ilarly, g

reen and
 d

w
arf saw

fish p
o

p
ulatio

ns are g
enetically structured

 in 
no

rthern A
ustralian w

aters. The im
p

licatio
n fro

m
 this is that lo

cal p
o

p
ulatio

n d
eclines o

r extinctio
ns 

w
ill no

t b
e rep

lenished
 in the sho

rt to
 m

ed
ium

 term
 thro

ug
h im

m
ig

ratio
n. The larg

eto
o

th and
 

g
reen saw

fish have und
erg

o
ne larg

e g
lo

b
al d

eclines since the 1960s and
 are lo

cally extinct 
thro

ug
ho

ut m
uch o

f their fo
rm

er rang
e. The d

w
arf saw

fish is no
w

 p
o

ssib
ly restricted

 to
 A

ustralia. 
B

o
th g

reen and
 d

w
arf saw

fish are no
w

 larg
ely extinct fro

m
 the east co

ast o
f A

ustralia.

There has b
een no

 g
enetic research co

m
p

leted
 into

 the p
o

p
ulatio

n structure o
f the tw

o
 river shark 

sp
ecies b

ut b
ased

 o
n availab

le d
ata fro

m
 im

m
ature anim

als, sp
earto

o
th shark w

ere o
r are p

resent 
in several river system

s acro
ss the N

T and
 no

rthern Q
LD

. N
o

rthern river sharks have b
een reco

rd
ed

 
in rivers and

 estuaries, as w
ell as the m

arine enviro
nm

ent, w
ithin W

estern A
ustralia and

 the 
N

o
rthern Territo

ry. The tw
o

 river shark sp
ecies are o

nly fo
und

 in A
ustralia and

 Pap
ua N

ew
 G

uinea 
(C

o
m

p
ag

no
 et al., 2008). 

These d
ifferent circum

stances fo
r the five sp

ecies und
er the o

ne reco
very p

lan can m
ake it d

ifficult 
to

 find
 the b

est so
lutio

ns to
 reco

ver each o
f them

.  Sp
ecies d

ifferences are m
o

st p
ro

no
unced

 
b

etw
een river sharks and

 saw
fishes, w

ith the fo
rm

er ap
p

earing
 to

 req
uire m

o
re lo

cal (catchm
ent 

scale) actio
ns w

here-as the latter req
uire lo

cal, reg
io

nal (acro
ss A

ustralian jurisd
ictio

ns) and
 

internatio
nal actio

ns.

TH
E RECEN

T A
U

STRA
LIA

N
 

N
ATIO

N
A

L SH
A

RK
 REPO

RT 
CA

RD
 (SIM

PFEN
D

O
RFER ET 

A
L 2019) IS TH

E PRIM
A

RY 
REPO

RTIN
G

 D
O

CU
M

EN
T FO

R 
TH

ESE FIVE SPECIES A
S TH

EY 
A

RE M
A

IN
LY A

N
 IN

CID
EN

TA
L 

BYCATCH
 IN

 CO
M

M
ERCIA

L 
A

N
D

 RECREATIO
N

A
L 

FISH
ERIES. 

 
The biological unit subject to the recovery plan m

akes a difference to pursuing/m
eeting the 

objectives.

This reco
very p

lan is the o
nly o

ne fo
r threatened

 sharks that co
vers a rang

e o
f sp

ecies. A
s 

no
ted

 ab
o

ve w
hile all o

f them
 are euryhaline, and

 so
m

e o
f the threats to

 them
 are the sam

e 
(e.g

. co
m

m
ercial fishing

), they have d
ifferent life histo

ries, d
istrib

utio
ns and

 jurisd
ictio

nal issues 
(natio

nally and
 internatio

nally).  A
s this m

ultisp
ecies reco

very p
lan is relatively new

 it is d
ifficult to

 
d

raw
 any co

nclusio
ns as to

 its success o
r o

therw
ise b

ut g
iven the d

ifferences b
etw

een the sp
ecies 

g
ro

up
s an o

p
en m

ind
ed

, evid
ence-b

ased
 ap

p
ro

ach sho
uld

 b
e taken to

 w
hether o

r no
t these five 

sp
ecies sho

uld
 rem

ain und
er o

n the o
ne reco

very p
lan. 

 
Levels of m

onitoring and reporting are com
m

ensurate w
ith the requirem

ents of the recovery 
plan to pursue/m

eet its objectives. 

C
o

m
m

ercial fishing
 activity that interacts w

ith river sharks and
 saw

fishes g
enerally relies o

n self-
rep

o
rting

 excep
t fo

r the C
o

m
m

o
nw

ealth N
o

rthern Praw
n Fishery, w

hich has a vessel m
o

nito
ring

 
system

 (VM
S) w

ith co
m

b
ined

 crew
m

em
b

er and
 A

FM
A

 o
b

server co
verag

e, alb
eit at lo

w
 levels.  The 

N
T has intro

d
uced

 VM
S in m

o
st o

f its co
m

m
ercial fisheries and

 several b
o

ats have cam
era system

s 
o

n-b
o

ard
, b

ut these are no
t currently used

 to
 verify p

ro
tected

 sp
ecies interactio

ns.  Q
ueensland

 is 
in the p

ro
cess o

f im
p

lem
enting

 VM
S acro

ss its fisheries and
 has no

 cam
era o

r o
b

server p
ro

g
ram

s.  
B

ased
 o

n exp
erience in C

o
m

m
o

nw
ealth fisheries it is hig

hly likely that m
any co

m
m

ercial 
fisheries are und

er rep
o

rting
 their interactio

ns w
ith river sharks and

 saw
fishes in the ab

sence o
f 

ind
ep

end
ent verificatio

n.  Furtherm
o

re, fishing
 m

o
rtality o

f these sp
ecies is unkno

w
n fro

m
 b

o
th 

the recreatio
nal and

 ind
ig

eno
us fishing

 secto
rs b

ut m
ay b

e sig
nificant g

iven the status o
f the river 

shark and
 saw

fish p
o

p
ulatio

ns.  The cap
ab

ility o
f any fishing

 secto
r to

 accurately id
entify each 

sp
ecies is also

 unclear.

The recent A
ustralian natio

nal shark rep
o

rt card
 (Sim

p
fend

o
rfer et al 2019) is the p

rim
ary rep

o
rting

 
d

o
cum

ent fo
r these five sp

ecies as they are m
ainly an incid

ental b
ycatch in co

m
m

ercial and
 

recreatio
nal fisheries. So

m
e have also

 b
een assessed

 in the Status o
f A

ustralian Fish Sto
cks Rep

o
rt. 

W
o

rk currently b
eing

 co
nd

ucted
 b

y C
SIRO

, includ
ing

 clo
se kin g

enetics analysis, m
ay p

ro
vid

e 
further info

rm
atio

n o
n the status o

f o
ne o

r m
o

re o
f the sp

ecies in this reco
very p

lan b
y 2020.

 
The review

 of the recovery plan has led to a m
easurable im

provem
ent in pursuing/m

eeting 
the objectives.

There has b
een no

 review
 o

f this reco
very p

lan, w
hich w

as intro
d

uced
 in 2015, no

ting
 a review

 is 
d

ue b
y 2022.

 
Externalities have been appropriately considered in the recovery plan, particularly their 
im

pact on pursuing/m
eeting the objectives.

D
o

m
estic fishing

 (co
m

m
ercial and

 recreatio
nal) rem

ain the g
reatest threats to

 these sp
ecies, alo

ng
 

w
ith harvesting

 fo
r fo

o
d

 and
 b

o
d

y p
arts (saw

fish ro
strum

s) in neig
hb

o
uring

 jurisd
ictio

ns (e.g
. Pap

ua 
N

ew
 G

uinea and
 Ind

o
nesia), clim

ate effects and
 hum

an im
p

acts o
n hab

itat q
uality and

 extent.  
N

o
ne o

f these are w
ell q

uantified
 o

r und
ersto

o
d

 fo
r any o

f the sp
ecies co

vered
 b

y this reco
very 

p
lan.  A

 g
reater und

erstand
ing

 o
f fishing

 and
 no

n-fishing
 anthro

p
o

g
enic effects is urg

ently need
ed

. 

Larg
eto

o
th saw

fish Pristis p
ristis.  

©
 w

w
w

.m
arinethem

es.co
m
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M
A

U
G

EA
N

 SK
ATE

This review
 need

s to
 b

e p
refaced

 o
n the b

asis that w
hile the M

aug
ean skate (Zearaja m

aug
eana) 

has co
nservatio

n ad
vice it is the o

nly shark sp
ecies w

itho
ut a reco

very p
lan o

r m
anag

em
ent 

strateg
y. The sp

ecies is listed
 as End

ang
ered

 und
er the EPB

C
 A

ct. The M
aug

ean skate m
ay 

have o
ne o

f the sm
allest p

o
p

ulatio
ns (no

 reliab
le estim

ates availab
le) and

 d
istrib

utio
ns o

f any 
cho

nd
richthyan sp

ecies, hig
hlig

hting
 its vulnerab

ility. It w
as ad

d
ed

 to
 the E

PB
C

 A
ct threatened

 
sp

ecies list in 2004 as End
ang

ered
 and

 there have b
een no

 fo
rm

al review
s o

f its status. There are 
no

 p
ub

licly articulated
 reco

very o
b

jectives fo
r the sp

ecies. It is also
 uniq

ue am
o

ng
 threatened

 
sharks in having

 a rang
e that is fully w

ithin the Internal W
aters o

f Tasm
ania. The IU

C
N

 lists the 
sp

ecies as End
ang

ered
.  It has no

t b
een assessed

 und
er the A

ustralian natio
nal shark rep

o
rt card

.

 
The planning process supports the pursuit and/or m

eeting of objectives.

The Tasm
anian g

o
vernm

ent alo
ng

 w
ith the U

niversity o
f Tasm

ania (U
Tas) has taken the lead

 in 
d

evelo
p

ing
 and

 im
p

lem
enting

 actio
ns to

 co
nserve the sp

ecies, b
ut there is no

 fo
rm

al p
lan o

r 
sim

ilar d
o

cum
ent w

hich g
uid

es o
r exp

lains this.  C
o

nseq
uently, there are no

 p
ub

licly articulated
 

o
b

jectives ag
ainst w

hich p
ro

g
ress can b

e m
easured

.

 
O

bjectives are better pursued/m
et by engaging people w

ith a w
ide range of relevant 

expertise, experience and skills.

Fishery and
 co

nservatio
n m

anag
ers alo

ng
 w

ith exp
erienced

 m
arine scientists have b

een eng
ag

ed
 

alo
ng

 w
ith the lo

cal fishing
 co

m
m

unity.  Effo
rts are no

w
 b

eing
 m

ad
e to

 extend
 this to

 the b
ro

ad
er 

reg
io

nal Tasm
anian co

m
m

unity thro
ug

h eng
ag

em
ent w

ith lo
cal scho

o
ls and

 co
m

m
unity g

ro
up

s to
 

help
 them

 und
erstand

 ho
w

 sp
ecial the M

aug
ean skate is to

 the w
est o

f Tasm
ania.  Several o

f the 
A

tlantic salm
o

n co
m

p
anies are also

 co
-fund

ing
 skate research, no

ting
 that co

nflicts o
f interest and

 
the ind

ep
end

ence o
f scientific rep

o
rting

 b
o

th req
uire careful m

anag
em

ent in such circum
stances. 

G
iven there is no

 fo
rm

al reco
very p

lan o
r team

 the success o
r o

therw
ise o

f Tasm
ania’s actio

ns w
ill 

b
e reliant o

n the g
o

vernm
ent’s p

ub
lic rep

o
rting

.

 
G

reater understanding of species (unit) biology, ecology and ecosystem
 linkages leads to 

better pursuit/m
eeting of M

anagem
ent Strategy objectives.

C
o

nsid
erab

le effo
rt is b

eing
 m

ad
e b

y U
Tas to

 b
etter und

erstand
 the life histo

ry o
f the sp

ecies, 
p

articularly its rep
ro

d
uctive b

io
lo

g
y and

 juvenile p
hases w

hich are und
ersto

o
d

 to
 have so

m
e 

sp
ecific b

io
lo

g
ical req

uirem
ents (w

ater d
ep

th, turb
id

ity and
 o

xyg
en levels). The aim

 o
f this w

o
rk 

is to
 und

erstand
 w

hat can b
e d

o
ne to

 sup
p

o
rt the rep

ro
d

uctive cap
acity o

f the sp
ecies.  A

 vid
eo

 
transect survey is also

 p
lanned

 to
 g

et a b
etter m

easure o
f p

o
p

ulatio
n size in M

acq
uarie H

arb
o

ur.

 
The biological unit subject to the m

anagem
ent strategy m

akes a difference to pursuing/
m

eeting the objectives.

There are o
nly tw

o
 kno

w
n p

o
p

ulatio
ns o

f M
aug

ean skate, o
ne in M

acq
uarie H

arb
o

ur and
 the o

ther 
in B

athurst H
arb

o
ur, w

ith skate in the latter no
t reco

rd
ed

 fo
r m

o
re than 20 years. Therefo

re, alm
o

st 
all the effo

rt to
 b

etter und
erstand

 the sp
ecies is o

ccurring
 in M

acq
uarie H

arb
o

ur.

 
Levels of m

onitoring and reporting are com
m

ensurate w
ith the requirem

ents of the recovery 
plan to pursue/m

eet its objectives. 

A
ll the m

o
nito

ring
 o

f the sp
ecies o

ccurs thro
ug

h p
ro

jects und
ertaken in the field

 o
n the sp

ecies 
and

 any info
rm

atio
n o

n interactio
ns vo

lunteered
 b

y lo
cal fishers.  There is no

 d
ed

icated
, o

n-g
o

ing
 

m
o

nito
ring

 p
ro

g
ram

 fo
r M

aug
ean skate w

hich g
iven its vulnerab

ility and
 the threats it faces need

s 
to

 b
e ad

d
ressed

.

 
The review

 of the recovery plan has led to a m
easurable im

provem
ent in pursuing/m

eeting 
the objectives.

There is no
 reco

very p
lan o

r m
anag

em
ent strateg

y.  The M
aug

ean skate w
as ad

d
ed

 to
 the 

threatened
 sp

ecies list in 2004 and
 there have b

een no
 fo

rm
al review

s o
f its status since that tim

e.

 
Externalities have been appropriately considered in the recovery plan, particularly their 
im

pact on pursuing/m
eeting the objectives.

W
hile recreatio

nal g
illnetting

 rem
ains a threat, the three externalities that have and

 are affecting
 

M
aug

ean skate are the m
o

d
ificatio

n o
f rivers entering

 M
acq

uarie H
arb

o
ur thro

ug
h d

am
m

ing
 

and
 m

ining
, the d

evelo
p

m
ent o

f salm
o

n aq
uaculture and

 clim
ate chang

e. The first o
f these is 

so
m

ew
hat histo

ric and
 unlikely to

 chang
e in future so

 m
ay have caused

 a p
erm

anent shift in 
p

ro
d

uctivity arising
 fro

m
 m

o
d

ificatio
n o

f freshw
ater inflo

w
s into

 the harb
o

ur.  A
tlantic salm

o
n 

aq
uaculture is m

o
re recent and

 the eco
lo

g
ically sustainab

le carrying
 cap

acity fo
r this sp

ecies 
in M

acq
uarie H

arb
o

ur is stro
ng

ly co
ntested

 b
y vario

us sectio
ns o

f the co
m

m
unity. In resp

o
nse, 

o
ver that last tw

o
 years the salm

o
n aq

uaculture ind
ustry has b

een d
irected

 b
y the Tasm

anian 
E

nviro
nm

ent Pro
tectio

n A
utho

rity (E
PA

) to
 red

uce the b
io

m
ass in its farm

s fro
m

 aro
und

 14,000 
to

 aro
und

 9,500 to
nnes (until 31 M

ay 2020).  It is no
t kno

w
n w

hat the effects o
f the histo

ric 
sto

cking
 o

f salm
o

n farm
s have b

een o
n the M

aug
ean skate p

o
p

ulatio
n.  A

ssessm
ents o

f the 
im

p
act o

f salm
o

n farm
ing

 o
n the M

acq
uarie H

arb
o

ur enviro
nm

ent are o
n-g

o
ing

 and
 the lim

ited
 

rang
e o

f the skate sug
g

ests that it has q
uite sp

ecific b
io

-p
hysical and

 chem
ical req

uirem
ents to

 
co

m
p

lete its life cycle. U
nlike the d

evelo
p

m
ent o

f salm
o

n aq
uaculture, clim

ate chang
e has no

t 
b

een co
nsid

ered
 as a threat to

 the M
aug

ean skate b
ut und

erstand
ing

 the skate’s p
hysio

lo
g

ical 
to

lerances and
 keep

ing
 the p

o
p

ulatio
n w

ell ab
o

ve any recruitm
ent im

p
airm

ent thresho
ld

s (lim
it 

reference p
o

int) sho
uld

 b
e a p

rio
rity.

W
H

ILE RECREATIO
N

A
L 

G
ILLN

ETTIN
G

 REM
A

IN
S 

A
 TH

REAT, TH
E TH

REE 
EX

TERN
A

LITIES TH
AT H

AVE 
A

N
D

 A
RE A

FFECTIN
G

 
M

A
U

G
EA

N
 SK

ATE A
RE TH

E 
M

O
D

IFICATIO
N

 O
F RIVERS 

EN
TERIN

G
 M

A
CQ

U
A

RIE 
H

A
RBO

U
R TH

RO
U

G
H

 
D

A
M

M
IN

G
 A

N
D

 M
IN

IN
G

, 
TH

E D
EVELO

PM
EN

T O
F 

SA
LM

O
N

 A
Q

U
A

CU
LTU

RE 
A

N
D

 CLIM
ATE CH

A
N

G
E.

M
aug

ean skate (Zearaja m
aug

eana) surveyed
 b

y researchers  
in M

acq
uarie H

arb
o

ur, Tasm
ania. ©

 C
ynthia A

w
ruch
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G
REAT W

H
ITE SH

A
RK

The sp
ecies is listed

 as Vulnerab
le und

er the EPB
C

 A
ct and

 a reco
very p

lan w
as first m

ad
e in 2002 

and
 has b

een review
ed

 w
ith a new

 reco
very p

lan m
ad

e in 2013.  There has b
een no

 m
easurab

le 
reco

very in the p
o

p
ulatio

n. The size o
f the eastern p

o
p

ulatio
n is in the rang

e o
f 470 to

 1030 ad
ult 

anim
als and

 in the so
uthern-w

estern p
o

p
ulatio

n 760 to
 2250 ad

ult anim
als (C

SIRO
 N

ew
s 2018). 

The g
reat w

hite shark (C
archaro

d
o

n carcharias) is assessed
 as g

lo
b

ally vulnerab
le (IU

C
N

) and
 

d
ep

leted
 in the A

ustralian natio
nal shark rep

o
rt card

 (A
p

p
end

ix 2).

The o
verarching

 o
b

jective o
f the 2013 reco

very p
lan is to

 assist the reco
very o

f the w
hite shark in 

the w
ild

 thro
ug

ho
ut its rang

e in A
ustralian w

aters w
ith a view

 to
: 

• 
im

p
ro

ving
 the p

o
p

ulatio
n status, lead

ing
 to

 future rem
o

val o
f the w

hite shark fro
m

 the 
threatened

 sp
ecies list o

f the EPB
C

 A
ct 

• 
ensuring

 that anthro
p

o
g

enic activities d
o

 no
t hind

er reco
very in the near future,  

o
r im

p
act o

n the co
nservatio

n status o
f the sp

ecies in the future.  

 
The planning process supports the pursuit and/or m

eeting of recovery plan objectives.

The review
 o

f the 2002 reco
very p

lan co
nclud

ed
 that there had

 b
een no

 reliab
le p

ub
lished

 
info

rm
atio

n sug
g

esting
 the g

reat w
hite shark p

o
p

ulatio
n in A

ustralian w
aters w

as reco
vering

. The 
review

 co
nsid

ered
 the lack o

f d
o

cum
ented

 reco
very w

as no
t unexp

ected
 g

iven the w
hite shark’s 

lo
w

 rep
ro

d
uctive rate, o

ng
o

ing
 uncertainty ab

o
ut the size o

f the p
o

p
ulatio

n and
 the relatively sho

rt 
p

erio
d

 o
f tim

e since the o
rig

inal reco
very p

lan w
as m

ad
e. This rem

ains the case in 2019, no
ting

 
there is no

w
 (2018) a b

etter estim
ate o

f p
o

p
ulatio

n size fro
m

 clo
se-kin g

enetics as a b
aseline 

ag
ainst w

hich to
 m

o
nito

r any future increase o
r d

ecrease in p
o

p
ulatio

n size.  R
eso

urces to
 co

llect 
the ad

d
itio

nal d
ata to

 up
d

ate the clo
se-kin analysis o

n a reg
ular b

asis in future rem
ain uncertain. 

 
Recovery plan objectives are better pursued/m

et by engaging people w
ith a w

ide range of 
relevant expertise, experience and skills.

The co
m

m
ents here reflect tho

se m
ad

e fo
r eastern g

rey nurse shark w
ith the ad

d
itio

n that 
the g

reat w
hite shark is a g

lo
b

al sp
ecies and

 as such eng
ag

ing
 w

ith internatio
nal scientists, 

co
nservatio

n and
 m

anag
em

ent b
o

d
ies is an im

p
o

rtant asp
ect o

f und
erstand

ing
 the status o

f the 
sp

ecies b
eyo

nd
 A

ustralia’s jurisd
ictio

n.

 
G

reater understanding of species (unit) biology, ecology and ecosystem
 linkages leads to 

better pursuit/m
eeting of recovery plan objectives.

The g
eneral b

io
lo

g
y and

 eco
lo

g
y o

f g
reat w

hite shark is w
ell kno

w
n w

ith m
o

re recent g
enetic 

stud
ies d

isting
uishing

 tw
o

 p
o

p
ulatio

ns aro
und

 A
ustralia, o

ne o
n the east co

ast (Q
ueensland

 to
 

eastern Tasm
ania) and

 ano
ther so

uth-w
est (w

estern Tasm
ania to

 W
A

).  Further, clo
se-kin g

enetics 
has no

w
 clarified

 the current sizes o
f these p

o
p

ulatio
ns, b

ut o
rig

inal p
o

p
ulatio

n sizes canno
t b

e 
d

eterm
ined

.  Trend
s in these p

o
p

ulatio
ns w

ill b
eco

m
e evid

ent p
ro

vid
ed

 sam
p

ling
 co

ntinues fo
r 

future clo
se-kin analysis.  This w

ill clarify w
hether reco

very actio
ns are effective o

r no
t, no

ting
 m

any 
o

f tho
se in the 2002 p

lan have b
een co

m
p

leted
 and

 a num
b

er o
f tho

se in the 2013 p
lan are w

ell 
und

er w
ay.

 
The biological unit subject to the recovery plan m

akes a difference to pursuing/m
eeting the 

objectives.

B
o

th g
reat w

hite shark p
o

p
ulatio

ns are likely to
 extend

 acro
ss m

ultip
le A

ustralian and
 internatio

nal 
jurisd

ictio
ns g

iven the sig
nificant rang

e ad
ults o

ccup
y. N

ew
 Zealand

 recently up
-listed

 g
reat w

hite 
shark fro

m
 ‘at risk’ to

 ‘threatened
’ w

ith estim
ates o

f p
o

p
ulatio

n num
b

ers no
t d

issim
ilar to

 the east 

co
ast p

o
p

ulatio
n in A

ustralia. G
iven the threats listed

 ap
p

ear sim
ilar and

 there is likely p
o

p
ulatio

n 
o

verlap
 b

etw
een N

Z and
 the east A

ustralian p
o

p
ulatio

n, co
o

p
eratio

n b
etw

een the tw
o

 co
untries 

o
n reco

very actio
ns co

uld
 p

ro
ve useful.  This co

uld
 b

e facilitated
 thro

ug
h the C

o
nventio

n o
n 

M
ig

rato
ry Sp

ecies (C
M

S) and
 the asso

ciated
 C

M
S Shark M

o
U

, and
 thro

ug
h relevant reg

io
nal 

fisheries m
anag

em
ent o

rg
anisatio

ns (RFM
O

s).

 
Levels of m

onitoring and reporting are com
m

ensurate w
ith the requirem

ents of the recovery 
plan to pursue/m

eet its objectives. 

M
o

nito
ring

 and
 rep

o
rting

 o
f fishery interactio

ns relies larg
ely o

n self-rep
o

rting
 w

ith excep
tio

n 
b

eing
 several C

o
m

m
o

nw
ealth m

anag
ed

 fisheries w
hich carry o

b
servers and

/o
r cam

eras o
n 

b
o

ard
 that are used

 to
 verify p

ro
tected

 sp
ecies interactio

ns.  It is co
m

m
o

n fo
r p

ro
tected

 sp
ecies 

to
 b

e und
er rep

o
rted

 in the ab
sence o

f o
b

servers o
r o

n-b
o

ard
 cam

eras.  This is usually d
ue to

 
m

isid
entificatio

n o
r d

elib
erate no

n-rep
o

rting
. Fo

r g
reat w

hite shark this is further co
m

p
licated

 
b

y ad
ults rang

ing
 o

nto
 the hig

h seas w
here internatio

nal fishing
 fleets have a variab

le reco
rd

 o
f 

accurately rep
o

rting
 p

ro
tected

 m
ig

rato
ry sp

ecies. W
hile so

m
e o

b
server co

verag
e is p

resent o
n 

m
any hig

h seas fleets its p
rim

ary ro
le is o

ften co
m

m
ercial catch-effo

rt rep
o

rting
.

 
The review

 of the recovery plan has led to a m
easurable im

provem
ent in pursuing/m

eeting 
the objectives.

W
hile a sig

nificant num
b

er o
f actio

ns had
 b

een co
m

p
leted

 o
r p

ro
g

ressed
 b

y the tim
e the 2002 

reco
very p

lan w
as review

ed
 there w

as no
 evid

ence as to
 w

hether these actio
ns had

 led
 to

 
im

p
ro

ving
 the status o

f g
reat w

hite shark o
r no

t.  This rem
ained

 the case until 2018 w
hen clo

se-kin 
g

enetics p
ro

vid
ed

 estim
ates o

f p
o

p
ulatio

n sizes. G
iven the life histo

ry o
f g

reat w
hite shark (slo

w
 

g
ro

w
ing

, lo
ng

 lived
, sm

all num
b

ers o
f yo

ung
 and

 late m
aturing

) any m
easurab

le trend
 in either 

p
o

p
ulatio

n w
ill likely take until aro

und
 2030 to

 b
eco

m
e evid

ent.

 
Externalities have been appropriately considered in the recovery plan, particularly their 
im

pact on pursuing/m
eeting the objectives.

K
ey externalities are clim

ate effects and
 so

cial/co
m

m
unity attitud

es to
 g

reat w
hite shark, includ

ing
 

shark co
ntro

l p
ro

g
ram

s.  The fo
rm

er m
ay have b

o
th p

rim
ary and

 seco
nd

ary effects, e.g
. it m

ay 
cause the sp

ecies to
 fo

llo
w

 the o
ceanic w

aterb
o

d
ies it has histo

rically inhab
ited

 as they m
o

ve o
r 

chang
e their characteristics, and

 the sp
ecies m

ay resp
o

nd
 to

 chang
es in p

rey ab
und

ance w
hich are 

them
selves affected

 b
y clim

ate chang
e.  In term

s o
f so

cial/co
m

m
unity attitud

es these b
o

th sup
p

o
rt 

shark co
ntro

l p
ro

g
ram

s (w
ith a p

reference fo
r tho

se that are no
n-lethal fo

r the shark) and
 reco

very 
actio

ns fo
r g

reat w
hite shark.

G
reat w

hite shark, C
archaro

d
o

n carcharias.  
©

 w
w

w
.o

ceanicim
ag

ery.co
m
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U
PPER-SLO

PE D
O

G
FISH

B
o

th sp
ecies are listed

 as C
o

nservatio
n D

ep
end

ent und
er the EPB

C
 A

ct. A
 m

anag
em

ent strateg
y 

w
as first p

ut in p
lace in 2012 and

 a review
 has b

een co
m

m
enced

 (A
FM

A
, p

ers. co
m

m
.).  There has 

b
een no

 m
easurab

le reco
very o

f either H
arrisso

n’s o
r so

uthern d
o

g
fish no

ting
 that they, like m

o
st 

threated
 sharks, are slo

w
 g

ro
w

ing
 w

ith lo
w

 levels o
f fecund

ity.  There are no
 p

o
p

ulatio
n estim

ates 
fo

r either sp
ecies.

H
arrisso

n’s d
o

g
fish (C

entro
p

ho
rus harrisso

ni) is assessed
 as g

lo
b

ally End
ang

ered
 (IU

C
N

) and
 

d
ep

leted
 in the A

ustralian natio
nal shark rep

o
rt card

.  So
uthern d

o
g

fish (C
. zeehaani) has no

t b
een 

evaluated
 b

y the IU
C

N
 as it is d

ata d
eficient and

 has b
een assessed

 as d
ep

leted
 in the A

ustralian 
natio

nal shark rep
o

rt card
 (A

p
p

end
ix 2). They are b

o
th listed

 as C
o

nservatio
n D

ep
end

ent und
er 

the E
PB

C
 A

ct.

The m
anag

em
ent strateg

y aim
s to

 reb
uild

 up
p

er slo
p

e d
o

g
fish sto

cks to
 their lim

it reference p
o

int 
o

f 20 p
ercent o

f unfished
 b

io
m

ass w
ithin a b

io
lo

g
ically reaso

nab
le tim

efram
e o

f three g
eneratio

n 
tim

es (80 – 90 years) fro
m

 2012.  This is co
nsistent w

ith the C
o

m
m

o
nw

ealth H
arvest Strateg

y Po
licy 

(C
H

SP) 2007 and
 w

ill b
e reco

nsid
ered

 fo
r co

nsistency w
ith the new

 2018 C
H

SP as p
art o

f the 2019-
20 review

 o
f the m

anag
em

ent strateg
y.  N

o
te that the p

o
p

ulatio
ns o

f H
arrisso

n’s d
o

g
fish o

n east 
co

ast seam
o

unts w
ere estim

ated
 as b

eing
 w

ell ab
o

ve the lim
it reference p

o
int w

hen the sp
ecies 

w
as listed

 as C
o

nservatio
n D

ep
end

ent.

 
The planning process supports the pursuit and/or m

eeting of m
anagem

ent strategy 
objectives.

The m
anag

em
ent strateg

y w
as d

evelo
p

ed
 b

y A
FM

A
 w

ith ad
vice fro

m
 its So

uth East M
anag

em
ent 

A
d

viso
ry C

o
m

m
ittee (SEM

A
C

) and
 Shark R

eso
urce A

ssessm
ent G

ro
up

 (SharkRA
G

).  G
iven there 

is m
o

re than o
ne sto

ck o
f each sp

ecies the aim
 is first to

 reb
uild

 the sto
cks that are b

elo
w

 20%
 

o
f initial b

io
m

ass b
ack to

 that level w
ithin three g

eneratio
ns.  The ap

p
ro

ach to
 achieving

 this is 
so

m
ew

hat uniq
ue g

iven the d
ifficulties o

f m
easuring

 sto
ck size.  The hab

itat o
f up

p
er slo

p
e d

o
g

fish 
w

as used
 as a surro

g
ate and

 to
 g

ive effect to
 this, areas the sp

ecies w
as kno

w
n to

 still inhab
it w

ere 
p

ro
tected

 fro
m

 d
em

ersal traw
ling

 and
 ad

d
itio

nal co
nstraints p

laced
 o

n d
em

ersal line fishing
.

 
M

anagem
ent strategy objectives are better pursued/m

et by engaging people w
ith a w

ide 
range of relevant expertise, experience and skills.

G
iven co

m
m

ercial fishing
 is alm

o
st the o

nly so
urce o

f hum
an ind

uced
 m

o
rtality there w

as d
irect 

eng
ag

em
ent b

etw
een A

FM
A

, the scientific co
m

m
unity and

 the relevant ind
ustry b

o
d

ies in 
d

evelo
p

ing
 the m

anag
em

ent strateg
y.  The d

raft strateg
y w

as then co
nsid

ered
 b

y SE
M

A
C

 and
 

SharkRA
G

. These b
o

d
ies have a b

ro
ad

, exp
erienced

 stakeho
ld

er m
em

b
ership

 (fishing
 ind

ustry, 
m

anag
em

ent, science and
 eN

G
O

s, w
ith an ind

ep
end

ent chair). M
A

C
 and

 RA
G

 ad
vice is then 

p
ro

vid
ed

 to
 the A

FM
A

 C
o

m
m

issio
n that d

ecid
es the final strateg

y w
ith ag

reem
ent fro

m
 the 

M
inister fo

r the Enviro
nm

ent.

 
G

reater understanding of species (unit) biology, ecology and ecosystem
 linkages leads to 

better p
ursuit/m

eeting
 o

f m
anag

em
ent strateg

y o
b

jectives.

W
hile the sp

ecific b
io

lo
g

y and
 eco

lo
g

y o
f the tw

o
 sp

ecies o
f up

p
er slo

p
e d

o
g

fish listed
 as 

C
o

nservatio
n D

ep
end

ent rem
ains relatively p

o
o

rly und
ersto

o
d

, the g
eneral b

io
lo

g
y and

 eco
lo

g
y o

f 
the b

ro
ad

er g
ro

up
 d

o
g

fishes they b
elo

ng
 to

 is b
etter kno

w
n. In these circum

stances a d
ecisio

n w
as 

taken to
 p

ro
tect kno

w
n p

o
p

ulatio
ns 

o
f each sp

ecies fro
m

 key threats, 
d

em
ersal fish traw

ling
 and

 d
em

ersal 
line fishing

. B
o

th the C
o

m
m

o
nw

ealth 
(via A

FM
A

) and
 N

SW
 have taken 

actio
n to

 p
ro

tect rem
aining

 up
p

er 
slo

p
e d

o
g

fish p
o

p
ulatio

ns p
rim

arily 
b

ased
 o

n sp
atial exclusio

n o
f certain 

typ
es o

f fishing
. 

 
The biological unit subject 
to the m

anagem
ent strategy 

m
akes a difference to pursuing/

m
eeting the objectives.

O
ne o

f the unkno
w

ns ab
o

ut each sp
ecies o

f up
p

er slo
p

e d
o

g
fish is their sto

ck structure.  B
o

th 
sp

ecies are w
id

ely d
istrib

uted
 in so

uthern and
 eastern A

ustralia - so
uthern d

o
g

fish fro
m

 So
uth 

A
ustralia to

 N
SW

 (includ
ing

 Tasm
ania) and

 H
arrisso

n’s d
o

g
fish fro

m
 eastern Tasm

ania to
 so

uthern 
Q

ueensland
 and

 N
ew

 Zealand
 w

aters.  H
o

w
ever, b

o
th sp

ecies are also
 und

ersto
o

d
 to

 b
e hig

hly 
resid

ent to
 their lo

cal area fo
r m

o
st o

f their lifecycle w
hich w

as a key reaso
n w

hy sp
atial p

ro
tectio

n 
w

as p
referred

. A
 g

reater und
erstand

ing
 o

f their life histo
ry and

 sto
ck structure m

ay assist future 
reco

very effo
rts.

 
Levels of m

onitoring and reporting are com
m

ensurate w
ith the requirem

ents of the 
m

anagem
ent strategy to pursue/m

eet its objectives. 

A
FM

A
 co

m
m

itted
 to

 a reg
ular m

o
nito

ring
 p

ro
g

ram
 fo

r b
o

th sp
ecies, the p

referred
 d

esig
n o

f w
hich 

is ab
o

ut to
 b

e released
 fo

r stakeho
ld

er co
nsultatio

n.  N
SW

 has no
 sp

ecific m
o

nito
ring

 p
ro

g
ram

 fo
r 

these sp
ecies.  A

FM
A

’s current review
 o

f the m
anag

em
ent strateg

y w
ill b

e rep
o

rted
 to

 the A
FM

A
 

C
o

m
m

issio
n and

 includ
es a stakeho

ld
er co

nsultatio
n p

hase. In ad
d

itio
n to

 sp
ecific m

o
nito

ring
 

the g
eneral A

FM
A

 o
b

server p
ro

g
ram

 and
/o

r e-m
o

nito
ring

 (cam
eras o

n b
o

ats) p
ro

vid
es ad

d
itio

nal 
info

rm
atio

n o
n any interactio

ns b
etw

een up
p

er slo
p

e d
o

g
fish and

 co
m

m
ercial fishing

.

 
The review

 of the m
anagem

ent strategy has led to a m
easurable im

provem
ent in pursuing/

m
eeting the objectives.

A
s no

ted
 ab

o
ve the m

anag
em

ent strateg
y is currently und

erg
o

ing
 its first review

 b
y A

FM
A

 since 
b

eing
 intro

d
uced

 in 2012.

 
Externalities have been appropriately considered in the m

anagem
ent strategy, particularly 

their im
pact on pursuing/m

eeting the objectives.

G
iven the rang

e and
 hab

itat o
f these sp

ecies co
m

m
ercial fishing

 is the p
rim

ary threat w
ith alm

o
st 

no
 o

thers.  The excep
tio

n is clim
ate chang

e and
 w

hile the d
eep

er w
ater the d

o
g

fish inhab
it has 

b
een less affected

 b
y o

cean w
arm

ing
 and

 chang
es in o

cean current activity to
 d

ate it is unlikely 
that this w

ill rem
ain the case. This is p

articularly so
 fo

r H
arrisso

n’s d
o

g
fish g

iven it is larg
ely 

co
nfined

 to
 w

aters affected
 b

y the East A
ustralian C

urrent and
 the Tasm

an Sea w
hich in recent 

years have seen so
m

e o
f the m

o
st sig

nificant o
cean w

arm
ing

 anyw
here o

n Earth.  M
o

nito
ring

 
clim

atic chang
es that m

ay affect up
p

er slo
p

e d
o

g
fish sho

uld
 b

e an essential p
art o

f any future 
m

o
nito

ring
 p

ro
g

ram
.

H
arrisso

n’s d
o

g
fish, C

entro
p

ho
rus harrisso

ni. Typ
ical o

f 
d

eep
-w

ater shark sp
ecies, it likely reaches m

aturity at 
a late ag

e, and
 has very lo

w
 fecund

ity (m
ax. tw

o
 p

up
s 

every tw
o

 years) m
aking

 it extrem
ely vulnerab

le to
 

fishing
 p

ressure. ©
 K

en G
raham

.
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SCH
O

O
L SH

A
RK

Fo
llo

w
ing

 its listing
 as C

o
nservatio

n D
ep

end
ent a m

anag
em

ent strateg
y w

as p
ut in p

lace in 2010 
and

 w
as review

ed
 in 2015.  B

ased
 o

n the latest (2018-19) sto
ck assessm

ent the reco
very o

f the 
sp

ecies is tentative o
nly, w

ith m
o

re certain evid
ence that any d

ecline ceased
 aro

und
 2010.  The 

ad
ult p

o
p

ulatio
n size o

f scho
o

l shark is estim
ated

 to
 b

e aro
und

 80,000 ind
ivid

uals b
ased

 o
n clo

se 
kin analysis.

The g
lo

b
al p

o
p

ulatio
n o

f scho
o

l shark (G
aleo

rhinus g
aleus) is assessed

 as Vulnerab
le (IU

C
N

) and
 

d
ep

leted
 in the A

ustralian natio
nal shark rep

o
rt card

 (A
p

p
end

ix 2).

The m
anag

em
ent strateg

y aim
s to

 reb
uild

 scho
o

l shark sto
cks to

 their lim
it reference p

o
int o

f 20 
p

er cent o
f unfished

 b
io

m
ass w

ithin a b
io

lo
g

ically reaso
nab

le tim
efram

e o
f three g

eneratio
ns (~

66 
years) fro

m
 2010.  This is co

nsistent w
ith the C

o
m

m
o

nw
ealth H

SP 2007 and
 w

ill b
e reco

nsid
ered

 fo
r 

co
nsistency w

ith the new
 2018 C

H
SP. The m

anag
em

ent strateg
y is sched

uled
 fo

r review
 in 2020-21.

Scho
o

l shark, G
aleo

rhinus g
aleus.  

©
 A

nd
y M

urch /O
ceanw

id
eIm

ag
es.co

m

 
The planning process supports the pursuit and/or m

eeting of m
anagem

ent strategy 
objectives.

The m
anag

em
ent strateg

y w
as d

evelo
p

ed
 b

y A
FM

A
 w

ith ad
vice fro

m
 SE

M
A

C
 and

 SharkRA
G

. The 
o

b
jective is to

 reb
uild

 the sto
ck fro

m
 the current ~

10%
 B

o
 to

 20%
 B

o
 w

ithin three g
eneratio

ns 
(~

66 years fro
m

 2010) w
ith actio

ns fo
cussed

 o
n m

inim
ising

 fishing
 m

o
rtality and

 g
aining

 a current 
estim

ate o
f sto

ck size and
 trajecto

ry.  Fishing
 m

o
rtality is lo

w
ered

 b
y ap

p
lying

 a b
ycatch (no

 targ
et 

fishing
) TA

C
, 20%

 catch ratio
 (scho

o
l to

 g
um

m
y shark), release o

f all live scho
o

l shark, p
up

p
ing

 area 
clo

sures, 100kg
 b

ycatch lim
it o

n the scalefish ho
o

k fishing
 secto

r and
 an annual cum

ulative scho
o

l 
shark catch trig

g
er lim

it o
f 5t o

n auto
m

atic lo
ng

line p
erm

its. A
FM

A
 co

nd
ucts checks o

n scho
o

l 
shark catches at the b

o
at level (m

easured
 ag

ainst recent years catches) to
 ad

d
ress any evid

ence o
f 

targ
et fishing

. Previo
usly, co

m
p

anio
n sp

ecies analysis w
as used

 to
 d

etect targ
eting

 b
ut there w

ere 
co

ncerns ab
o

ut its reliab
ility. W

hile A
FM

A
 lead

s this p
ro

cess there is a sig
nificant harvest o

f scho
o

l 
shark b

y state-b
ased

 co
m

m
ercial and

 recreatio
nal fishers w

hich relies o
n self-rep

o
rted

 info
rm

atio
n.  

 
M

anagem
ent strategy objectives are better pursued/m

et by engaging people w
ith a w

ide 
range of relevant expertise, experience and skills.

B
o

th SEM
A

C
 and

 SharkRA
G

 have a b
ro

ad
 stakeho

ld
er m

em
b

ership
 (w

ith the fo
rm

er fo
cussed

 o
n 

m
anag

em
ent and

 the latter o
n science) and

 receive o
n-g

o
ing

 fund
ing

 fro
m

 A
FM

A
 via co

m
m

ercial 
fishing

 levies and
 g

o
vernm

ent fund
s.  These are exp

ertise b
ased

 rather than rep
resentative b

o
d

ies.  
M

o
st m

em
b

ers have d
ecad

es o
f exp

erience in their relevant field
. B

o
th b

o
d

ies rep
o

rt d
irectly to

 
the A

FM
A

 C
o

m
m

issio
n w

hich has resp
o

nsib
ility fo

r m
aking

 d
ecisio

ns reg
ard

ing
 the sustainab

le 
harvesting

 o
f C

o
m

m
o

nw
ealth fisheries reso

urces, includ
ing

 scho
o

l shark.

 
G

reater understanding of species (unit) biology, ecology and ecosystem
 linkages leads to 

better pursuit/m
eeting of M

anagem
ent Strategy objectives.

W
hile the g

eneral b
io

lo
g

y o
f scho

o
l shark has b

een w
ell stud

ied
, recent w

o
rk b

y the C
SIRO

 in 
co

llab
o

ratio
n w

ith A
FM

A
 o

n clo
se-kin g

enetics has led
 to

 a re-co
nsid

eratio
n o

f the current and
 

future p
ro

d
uctivity o

f the sp
ecies, alo

ng
 w

ith its sto
ck structure. This is likely to

 lead
 to

 estim
ates o

f 
a current virg

in b
io

m
ass (B

o ) that are lo
w

er than histo
ric estim

ates and
 a recalib

ratio
n o

f reco
very 

estim
ates and

 tim
efram

es.  The reaso
n fo

r this chang
e is attrib

uted
 to

 a co
m

b
inatio

n o
f histo

ric 
o

verfishing
 (1950s to

 1990s), p
o

o
r estim

ates o
f to

tal fishing
 m

o
rtality (esp

ecially state co
m

m
ercial 

and
 recreatio

nal catch), hab
itat lo

ss acro
ss its rang

e (e.g
. p

up
p

ing
 in Po

rt Phillip
 B

ay and
 W

estern 
Po

rt B
ay) and

 clim
ate effects o

n an alread
y d

ep
leted

 reso
urce.  The latter w

arrants sp
ecific 

attentio
n to

 b
uild

 o
n the info

rm
atio

n in the C
SIRO

 D
ecad

al Pro
jectio

ns Rep
o

rt (2018) as the 
p

revalence o
f im

p
acts o

n m
arine fisheries g

lo
b

ally is increasing
.

 
The biological unit subject to the m

anagem
ent strategy m

akes a difference to pursuing/
m

eeting the objectives.

Scho
o

l shark has b
een m

anag
ed

 as a sing
le sto

ck in A
ustralia, no

ting
 there are lo

w
 level exchang

es 
w

ith the N
Z scho

o
l shark sto

ck, b
ut these are reg

ard
ed

 as insufficient to
 m

anag
e them

 as a sing
le 

Trans-Tasm
an sto

ck. W
ithin A

ustralia there m
ay b

e several sem
i-ind

ep
end

ent sto
cks that o

verlap
 

in sp
ace and

 tim
e. W

hile the C
o

m
m

o
nw

ealth fishery is the m
ain so

urce o
f fishing

 m
o

rtality, W
A

, 
SA

, VIC
, TA

S and
 N

SW
 co

llectively m
ake up

 a sig
nificant p

ro
p

o
rtio

n o
f the catch.  This co

m
p

lex 
o

f d
ata, sto

ck and
 jurisd

ictio
nal issues need

s to
 b

e b
etter und

ersto
o

d
 if m

anag
em

ent strateg
y 

o
b

jectives are to
 b

e achieved
.

 
Levels of m

onitoring and reporting are com
m

ensurate w
ith the requirem

ents of the recovery 
plan to pursue/m

eet its objectives. 
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M
o

nito
ring

 o
f the fishery ag

ainst the to
tal allo

w
ab

le catch (TA
C

) and
 ind

ivid
ual transferab

le q
uo

ta 
is und

ertaken b
y A

FM
A

 o
n an o

n-g
o

ing
 b

asis and
 catch ag

ainst TA
C

 is reg
ularly p

ub
licly rep

o
rted

 
(see C

atchW
atch, A

FM
A

 W
eb

site). B
o

th SEM
A

C
 and

 SharkRA
G

 rep
o

rt at least annually o
n scho

o
l 

shark status and
 this fo

rm
s so

m
e o

f the ad
vice fo

r the A
FM

A
 C

o
m

m
issio

n w
hen setting

 next 
seaso

n’s TA
C

.  The C
o

m
m

issio
n recently d

ecid
ed

 to
 red

uce the TA
C

 fro
m

 215 t to
 189 t. A

B
A

RES 
has ind

ep
end

ently co
nclud

ed
 that the fishing

 m
o

rtality o
f scho

o
l shark is no

t in excess o
f the TA

C
 

no
ting

 that recreatio
nal catch and

 state co
m

m
ercial catch o

f the sp
ecies are estim

ated
 o

nly (d
ue 

to
 p

o
o

r d
ata q

uality) and
 are in ad

d
itio

n to
 the TA

C
. A

FM
A

 has recently am
end

ed
 ho

w
 it calculates 

to
tal fishing

 m
o

rtality to
 exp

licitly includ
e C

o
m

m
o

nw
ealth co

m
m

ercial d
iscard

s and
 reco

rd
ed

 state 
catches.  Further co

nsid
eratio

n is b
eing

 g
iven to

 ho
w

 to
 acco

unt fo
r recreatio

nal catch g
iven there 

is little sp
ecies-level d

ata fro
m

 this secto
r. 

 
The review

 of the recovery plan has led to a m
easurable im

provem
ent in pursuing/m

eeting 
the objectives.

The scho
o

l shark m
anag

em
ent strateg

y w
as last review

ed
 in 2015 and

 p
ro

m
p

ted
 co

nsid
eratio

n o
f 

the use o
f clo

se-kin g
enetics to

 g
et a b

etter estim
ate o

f current sto
ck size and

 trajecto
ry.  A

FM
A

 
and

 its stakeho
ld

ers had
 lo

st co
nfid

ence in the use o
f the catch-effo

rt series as a reliab
le ind

icato
r 

o
f ab

und
ance and

 o
ther m

o
d

elling
 o

p
tio

ns had
 p

ro
d

uced
 sp

urio
us results.  To

d
ay, catch, ag

eing
 

and
 clo

se-kin results are used
 in co

m
b

inatio
n to

 estim
ate sto

ck size and
 trajecto

ry. These sug
g

est 
that the sto

ck reached
 a lo

w
 p

o
int aro

und
 2010 and

 m
ay have b

een reco
vering

 slo
w

ly since then 
w

ithin w
id

e erro
r b

o
und

s. Further clo
se-kin sam

p
ling

 need
s to

 b
e und

ertaken to
 co

nfirm
 w

hether 
there has b

een any reco
very. In term

s o
f reco

very tim
efram

es, three g
eneratio

ns w
as cho

sen g
iven 

the b
io

lo
g

y o
f the sp

ecies and
 this eq

uates to
 aro

und
 66 years to

 reach 20%
 o

f initial b
io

m
ass (the 

H
SP d

efault lim
it reference p

o
int).

 
Externalities have been appropriately considered in the recovery plan, particularly their 
im

pact on pursuing/m
eeting the objectives.

W
hile there is reco

g
nitio

n o
f so

m
e externalities (e.g

. co
astal d

evelo
p

m
ent rem

o
ving

 nursery 
hab

itat in Po
rt Phillip

 and
 W

estern Po
rt B

ays) they are no
t q

uantified
.  O

ther externalities are no
t 

co
nsid

ered
 in the sto

ck assessm
ent at all (e.g

. the im
p

acts o
f clim

ate chang
e).  These co

uld
 have 

sig
nificant im

p
licatio

ns fo
r the sto

ck. Ind
eed

, the scho
o

l shark catch-effo
rt and

 ag
eing

 d
ata p

rio
r 

to
 the m

id
-1990s canno

t b
e reco

nciled
 w

ith the sam
e d

ata p
o

st this p
erio

d
 sug

g
esting

 there has 
b

een a m
ajo

r shift (d
o

w
nw

ard
) in p

ro
d

uctivity and
 p

o
tential m

axim
um

 sto
ck size.  The fishing

 
ind

ustry has so
ug

ht an ind
ep

end
ent review

 o
f the latest scho

o
l shark assessm

ent as it ho
ld

s the 
view

 that the sto
ck is reco

vering
 faster than the assessm

ent sug
g

ests. It sho
uld

 also
 b

e no
ted

 that 
N

ew
 Zealand

 scho
o

l shark sto
cks are m

o
stly reg

ard
ed

 as ab
o

ve the lim
it reference p

o
int and

 so
m

e 
at the targ

et reference p
o

int.  H
o

w
ever, the N

Z assessm
ents rely o

n C
PU

E d
ata w

hich have p
ro

ven 
to

 b
e unreliab

le fo
r the assessm

ent o
f A

ustralian scho
o

l shark sto
ck(s). The use o

f clo
se-kin g

enetic 
analysis o

n N
Z scho

o
l shark sto

cks m
ay b

e a useful w
ay to

 b
etter und

erstand
 their status.

D
iscussio

n

G
EN

ERAL CO
M

M
EN

TS

Since the EPB
C

 A
ct w

as intro
d

uced
 in 1999, successive g

o
vernm

ents have chang
ed

 ho
w

 
threatened

 sp
ecies are m

anag
ed

.  Initially there w
as sig

nificant fund
ing

 availab
le fo

r the 
d

evelo
p

m
ent and

 im
p

lem
entatio

n o
f reco

very p
lans fo

r threatened
 sp

ecies, includ
ing

 fo
r sharks.  

These fund
s also

 sup
p

o
rted

 stakeho
ld

er co
nsultative b

o
d

ies such as the N
atio

nal Shark Reco
very 

G
ro

up
 and

 the w
riting

 o
f N

PO
A

-Sharks.  H
o

w
ever, this fund

ing
 g

rad
ually red

uced
 and

 it has 
b

eco
m

e m
o

re d
ifficult fo

r the D
ep

artm
ent and

 stakeho
ld

ers to
 keep

 p
ace w

ith the req
uirem

ents 
o

f existing
 reco

very p
lans let alo

ne new
 o

nes. This has led
 the D

ep
artm

ent to
 find

 less co
stly 

m
eans to

 m
anag

e the g
ro

w
ing

 threatened
 sp

ecies list, such as using
 just co

nservatio
n ad

vice 
fo

r m
any sp

ecies, and
 relying

 o
n o

ther so
urces o

f fund
ing

 to
 sup

p
o

rt essential scientific p
ro

jects 
to

 ad
vance m

any o
f the reco

very actio
ns (e.g

. N
atio

nal Enviro
nm

ental Science Pro
g

ram
 (N

ESP), 
C

SIRO
, U

niversities and
 FRD

C
).  N

o
n-g

o
vernm

ent d
o

m
estic stakeho

ld
ers have also

 had
 to

 find
 

reso
urces to

 p
articip

ate in b
o

th p
lanning

 and
 review

 p
ro

cesses w
hich has ultim

ately m
eant a lo

w
er 

q
uality o

f stakeho
ld

er p
articip

atio
n in reco

very p
lan review

s.  Internatio
nally, several m

ajo
r eN

G
O

s 
have stead

ily increased
 their fund

ing
 o

f m
arine sp

ecies co
nservatio

n (e.g
. Pew

 C
haritab

le Trusts &
 

The N
ature C

o
nservancy) b

ut these are o
ften no

t sp
ecies sp

ecific o
r A

ustralia fo
cussed

.  There is 
a reaso

nab
le exp

ectatio
n that as a w

ealthy natio
n A

ustralia can fully fund
 reco

very actio
ns fro

m
 its 

o
w

n reso
urces. A

s the variab
le reco

very effo
rts w

ithin A
ustralia sho

w
 the co

o
rd

inatio
n o

f reco
very 

actio
ns and

 their fund
ing

 have ro
o

m
 fo

r im
p

ro
vem

ent, p
articularly acro

ss d
iscip

lines (science, 
m

anag
em

ent and
 p

o
licy) and

 jurisd
ictio

ns.

RECO
M

M
EN

D
ATIO

N
 6: That there is im

proved collaboration betw
een the various A

ustralian 
jurisdictions and funding sources to ensure policy and projects on threatened shark species 
dem

onstrate a clear link w
ith im

proving species status. 

This p
ro

g
ressive chang

e in ap
p

ro
ach to

 threatened
 sp

ecies reco
very has led

 to
 a d

isco
nnect 

b
etw

een the p
ro

cesses o
f d

eclaring
 a sp

ecies as threatened
 and

 the cap
acity to

 then act o
n 

the co
nservatio

n ad
vice, w

hether thro
ug

h a reco
very p

lan o
r no

t.  The p
ro

cess lead
ing

 up
 to

 a 
sp

ecies b
eing

 d
eclared

 threatened
 is b

ased
 o

n w
hether a sp

ecies m
eets scientific criteria, w

hile 
the d

ecisio
n ab

o
ut w

hat to
 d

o
 o

nce a sp
ecies is d

eclared
 threatened

 has m
o

re d
iscretio

n.  The 
M

inister can d
ecid

e w
hether to

 have a reco
very p

lan and
, alo

ng
 w

ith the D
ep

artm
ent and

 TSSC
, 

d
ecid

e o
n w

hat actio
ns a reco

very p
lan co

ntains.  The p
ro

cess o
f review

ing
 the reco

very p
lan rests 

w
ith the D

ep
artm

ent and
 fund

ing
 fo

r actio
ns is larg

ely co
m

p
etitive thro

ug
h vario

us g
o

vernm
ent 

p
ro

g
ram

s.  This m
eans fo

r m
any sp

ecies there is no
 sp

ecific fund
ing

 to
 ad

d
ress p

rio
rity reco

very 
actio

ns, ind
eed

 the req
uirem

ent to
 im

p
lem

ent a reco
very p

lan at all seem
s to

 b
e a sig

nificant g
ap

 
in the E

PB
C

 A
ct.

A
 further issue is the lo

ng
 list o

f sp
ecies w

ith co
nservatio

n ad
vice b

ut w
itho

ut a reco
very p

lan o
r 

m
anag

em
ent strateg

y.  There is no
 p

ro
cess aro

und
 ho

w
 and

 w
hat sho

uld
 b

e d
o

ne to
 ad

d
ress 

the p
rio

rities the ad
vice reco

m
m

end
s, w

ho
 takes resp

o
nsib

ility, w
here fund

ing
 w

ill co
m

e fro
m

 o
r 
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rep
o

rting
 o

n p
ro

g
ress b

ack to
 g

o
vernm

ent. The nearest exam
p

le that threatened
 sharks have to

 
such a circum

stance is the M
aug

ean skate w
here Tasm

ania has self-initiated
 co

nservatio
n actio

ns.  
W

hile this m
ay b

e the m
o

st ap
p

ro
p

riate co
urse fo

r a sp
ecies w

ho
se rang

e is co
m

p
letely w

ithin the 
Internal W

aters o
f that state, no

t all threatened
 sp

ecies can rely o
n sim

ilar actio
n, p

articularly w
here 

there are m
ultip

le jurisd
ictio

ns invo
lved

 and
/o

r internatio
nal co

nnectio
ns. Relying

 o
n vo

luntary 
actio

n p
resents ad

d
itio

nal risks to
 an alread

y threatened
 sp

ecies, w
hich fo

r so
m

e sp
ecies m

ay 
m

ean no
 actio

n o
n the co

nservatio
n ad

vice at all.

A
s a m

eans o
f having

 this hig
h-risk state ad

d
ressed

 there is a need
 fo

r a natio
nal shark strateg

y 
that g

o
es a lo

t further than the N
PO

A
-Sharks.  It sho

uld
 ap

p
ly w

hat the C
o

m
m

o
nw

ealth, states 
and

 N
T have alread

y accep
ted

 fo
r co

m
m

ercial fisheries, that is, reference p
o

ints that refer d
irectly 

to
 the sp

ecies b
io

m
ass o

r num
b

ers o
f ad

ult anim
als.  C

o
m

m
o

nly kno
w

n as a harvest strateg
y, it is 

also
 a co

nservatio
n strateg

y w
ith p

re-ag
reed

 m
anag

em
ent resp

o
nses w

hen reference p
o

ints are 
ap

p
ro

ached
 o

r b
reached

.  A
 natio

nal strateg
y w

o
uld

 b
e b

est sup
p

o
rted

 b
y a stand

ing
 stakeho

ld
er 

b
o

d
y to

 b
o

th im
p

ro
ve the q

uality o
f ad

vice and
 increase sup

p
o

rt fo
r hig

h p
rio

rity actio
ns.

RECO
M

M
EN

D
ATIO

N
 7: A

 national shark strategy, supported by a standing stakeholder 
body, be developed w

ith the aim
 of preventing further species being listed as threatened 

that includes policy-based or statutory recovery reference points (based on num
bers or 

biom
ass) to be achieved w

ithin set tim
efram

es. 

Terrestrially the ‘Sp
ecies in Peril’ p

ro
cess w

as an effo
rt to

 fo
cus o

n a sho
rter, m

o
re m

anag
eab

le 
threatened

 sp
ecies list w

ithin w
hich to

 allo
cate lim

ited
 reso

urces to
 sup

p
o

rt reco
very actio

ns. A
t 

the sam
e tim

e, effo
rts are b

eing
 und

ertaken to
 red

uce g
eneric risks to

 m
any terrestrial threatened

 
sp

ecies such as feral cats and
 fo

xes. A
s these are relatively recent initiatives o

nly tim
e w

ill tell if they 
are successful and

 w
hether there are lesso

ns fro
m

 them
 that w

ill aid
 the reco

very m
arine sp

ecies, 
includ

ing
 sharks.  

In a related
 p

ro
cess the C

SIRO
 and

 o
thers (G

eyle et al, 2018) have d
evelo

p
ed

 risk o
f extinctio

n 
criteria fo

r terrestrial anim
als, no

ting
 they w

ere no
t used

 in this review
 g

iven the extensive tim
e 

and
 investm

ent req
uired

 to
 ap

p
ly them

.  H
o

w
ever, they m

ay b
e useful in a future stud

y lo
o

king
 

at extinctio
n risk fo

r sharks.  The C
SIRO

 m
etho

d
 w

as b
ased

 o
n an extensio

n o
f existing

 IU
C

N
 

and
 N

atureServe criteria, and
 used

 exp
ert elicitatio

n to
 rank the extinctio

n risk to
 the m

o
st 

im
p

erilled
 sp

ecies, assum
ing

 current m
anag

em
ent. B

ased
 o

n these assessm
ents, and

 using
 tw

o
 

ad
d

itio
nal ap

p
ro

aches, C
SIRO

 estim
ated

 the num
b

er o
f extinctio

ns likely to
 o

ccur in the next 20 
years. H

o
w

ever, the estim
ates o

f extinctio
n risk d

erived
 fro

m
 the tig

hter IU
C

N
 categ

o
risatio

ns, 
N

atureServe assessm
ents and

 exp
ert elicitatio

n w
ere p

o
o

rly co
rrelated

, w
ith little ag

reem
ent 

am
o

ng
 the m

etho
d

s fo
r w

hich sp
ecies w

ere m
o

st in d
ang

er.  This hig
hlig

hted
 the im

p
o

rtance 
o

f integ
rating

 m
ultip

le m
etho

d
s w

hen co
nsid

ering
 extinctio

n risk and
 using

 w
eig

ht o
f evid

ence 
ap

p
ro

aches as a b
asis o

n w
hich to

 m
ake d

ecisio
ns.

RECO
M

M
EN

D
ATIO

N
 8: The ‘Species in Peril’ and the CSIRO

 extinction risk processes 
should be m

onitored for their application to threatened sharks as a future m
eans of better 

allocating lim
ited recovery resources.

K
ey M

atters to
 Reso

lve

IM
PRO

VIN
G

 TH
E SUCCESS O

F RECO
VERY PLAN

S
The p

rim
ary o

b
jective o

f all reco
very p

lans is to
 im

p
ro

ve the status o
f the sp

ecies to
 the p

o
int 

w
here it can b

e either d
o

w
ng

rad
ed

 o
r rem

o
ved

 entirely fro
m

 the threatened
 sp

ecies list o
f the 

EPB
C

 A
ct. To

 d
ate this o

b
jective has no

t b
een achieved

 fo
r any sp

ecies o
f shark.  Rep

eated
ly, 

the review
s o

f reco
very p

lans have stated
 that there is insufficient new

 info
rm

atio
n to

 chang
e the 

listing
 status. Such an o

utco
m

e after 20 years o
f the EPB

C
 A

ct and
 tens o

f m
illio

ns o
f d

o
llars sp

ent 
o

n reco
very actio

ns m
ust b

e reg
ard

ed
 as a failure o

f p
o

licy and
 science, b

ut there are several 
co

urses o
f actio

n that are and
 co

uld
 b

e taken to
w

ard
s a m

o
re successful future. These relate to

 
im

p
ro

vem
ents in g

o
vernance, m

easurem
ent and

/o
r sco

p
e and

 are co
nsid

ered
 b

elo
w

.

O
ne im

p
ro

vem
ent m

ay b
e to

 ap
p

ly the Sp
ecies E

xp
ert A

ssessm
ent Plan ap

p
ro

ach that has b
een 

d
evelo

p
ed

 b
y the TSSC

 in asso
ciatio

n w
ith the D

ep
artm

ent to
 enco

urag
e and

 sup
p

o
rt exp

ert 
g

ro
up

s to
 review

 a taxo
n o

r g
ro

up
 o

f sp
ecies. The TSSC

 m
ay then use the assessm

ents p
rep

ared
 

b
y these exp

ert g
ro

up
s to

 p
ursue am

end
m

ents to
 the E

PB
C

 A
ct list o

f threatened
 sp

ecies b
ased

 
o

n re-analysis o
f existing

 d
ata.  W

ith p
o

p
ulatio

n estim
ates fo

r a g
ro

w
ing

 num
b

er o
f threatened

 
sharks no

w
 availab

le (see b
elo

w
) it m

ay b
e tim

ely to
 d

o
 so

 as these estim
ates them

selves, alo
ng

 
w

ith m
o

re recent w
o

rk co
nd

ucted
 b

y the IU
C

N
, raise issues ab

o
ut w

hether so
m

e o
f the threatened

 
sharks are listed

 in the m
o

st ap
p

ro
p

riate categ
o

ry.

A
 second im

provem
ent that the C

A
M

 is aim
ed at providing is a consistent approach to listing of a 

species across jurisdictions.  W
hile a shark species m

ay be listed in one of several threatened categories 
under the EPB

C
 A

ct the equivalent state/N
T legislation m

ay list it differently or not at all. This is further 
com

plicated by international processes through IU
C

N
, C

ITES and C
M

S. The result is that the responses 
to the listing of a shark species can vary from

 jurisdiction to jurisdiction.  W
ith the C

A
M

 based on IU
C

N
 

assessm
ent criteria current listing inconsistencies should be able to be addressed.

O
ne m

atter the C
A

M
 d

o
es no

t ad
d

ress is ad
eq

uacy o
f fund

ing
.  Fund

ing
 fo

rm
ulae alread

y exist 
in several sp

heres b
etw

een the C
o

m
m

o
nw

ealth and
 the states/N

T, e.g
. b

io
security. C

o
nsid

eratio
n 

co
uld

 b
e g

iven to
 a sim

ilar fund
ing

 m
o

d
el fo

r threatened
 sp

ecies.G
reat w

hite shark, C
archaro

d
o

n carcharias. 
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RECO
M

M
EN

D
ATIO

N
 9: The com

m
on assessm

ent 
m

ethod (CA
M

) process is applied by all states and 
territories w

ith one of its success criteria to m
inim

ise 
the disparity of listing classification for a species 
across A

ustralian jurisdictions, and a second is to 
reach agreem

ent on a national funding m
odel for 

threatened species recovery.

In this review
 several p

rio
rity areas affecting

 threatened
 

shark sp
ecies have co

m
e to

 the fo
re: the ab

sence o
f an 

effective b
aseline fo

r the size o
f the p

o
p

ulatio
n (either 

in num
b

ers o
r b

io
m

ass), the tim
e it takes fo

r m
easurab

le 
reco

very to
 o

ccur and
 the influence o

f facto
rs o

utsid
e 

tho
se no

rm
ally co

nsid
ered

 in reco
very p

lans and
 

m
anag

em
ent strateg

ies (so
-called

 externalities).

The co
nsid

eratio
n fo

r listing
 a threatened

 shark sp
ecies is und

ertaken b
y the TSSC

 b
ased

 o
n the 

b
est availab

le info
rm

atio
n, b

ut it is rare that this has includ
ed

 a reliab
le estim

ate o
f current o

r 
o

rig
inal p

o
p

ulatio
n size. Ind

irect m
easures are m

o
st co

m
m

o
nly used

 includ
ing

 p
o

p
ulatio

n d
ecline 

(e.g
. reco

rd
ed

 m
o

rtalities fro
m

 shark m
esh netting

 o
f b

athing
 b

eaches), ap
p

lying
 a p

recautio
nary 

ap
p

ro
ach and

 chang
es in the sp

atial extent o
f the sp

ecies (e.g
. rang

e co
ntractio

n).  It is o
nly 

recently that p
o

p
ulatio

n estim
ates fo

r so
m

e threatened
 shark sp

ecies have b
eco

m
e availab

le using
 

clo
se-kin g

enetics.  This m
etho

d
 has b

een ap
p

lied
 to

 g
reat w

hite shark, the eastern p
o

p
ulatio

n o
f 

g
rey nurse shark and

 scho
o

l shark. It is no
w

 b
eing

 ap
p

lied
 to

 no
rthern river and

 sp
earto

o
th sharks 

and
 is p

lanned
 to

 b
e ap

p
lied

 to
 saw

fishes. Fo
r the first tim

e w
e have a q

uantitative m
easure o

f 
p

o
p

ulatio
n size that can b

e used
 to

 m
o

nito
r future chang

es in ab
und

ance o
f threatened

 sharks.  
M

o
re info

rm
atio

n o
n these p

o
p

ulatio
n estim

ates is at A
p

p
end

ix 3.

RECO
M

M
EN

D
ATIO

N
 10: W

here it is not know
n already, the highest priority m

ust be 
placed on determ

ining a reliable estim
ate of the current num

ber and/or biom
ass of each 

threatened shark species, using non-lethal techniques.

RECO
M

M
EN

D
ATIO

N
 11: Close-kin genetics should be the current preferred option for 

determ
ining the population size once a species is listed (if not done already) subject to 

feasibility and cost-effectiveness tests.

Reco
very tim

es fo
r sharks are slo

w
 w

ith m
o

st taking
 d

ecad
es to

 sho
w

 m
easurab

le chang
es in 

p
o

p
ulatio

n size, and
 this sim

p
ly reflects the b

io
lo

g
y o

f the taxa. R
eco

very p
lans d

o
n’t set sp

ecific 
reco

very tim
es in term

s o
f p

o
p

ulatio
n size (b

io
m

ass o
r num

b
ers), b

ut m
anag

em
ent strateg

ies d
o

 
b

ecause it is a g
o

vernm
ent p

o
licy req

uirem
ent (H

arvest Strateg
y Po

licy 2018) fo
r A

FM
A

 to
 co

m
p

ly 
w

ith.  The b
enefit o

f this is that p
ro

g
ress can b

e m
easured

 ag
ainst a reference p

o
int rather than 

using
 m

o
re q

ualitative ind
icato

rs sug
g

esting
 that thing

s m
ay b

e g
etting

 b
etter o

r w
o

rse.  Scho
o

l 
shark and

 up
p

er-slo
p

e d
o

g
fish have had

 reference p
o

ints ap
p

lied
 to

 them
, no

ting
 that d

ifferent 
ap

p
ro

aches have b
een used

 in each case.  W
hile the b

io
m

ass-b
ased

 ap
p

ro
ach used

 fo
r scho

o
l 

shark is m
o

st co
m

m
o

n the ab
sence o

f d
ata m

eant a b
io

m
ass p

ro
xy o

f sp
atial extent o

f resid
ual 

p
o

p
ulatio

ns w
as used

 fo
r up

p
er-slo

p
e d

o
g

fish.

CU
RREN

TLY, EA
RTH

 
REM

A
IN

S O
N

 TH
E RELATIVE 

CO
N

CEN
TRATIO

N
 PATH

W
AY 

(RCP) 8.5 FO
R CA

RBO
N

 
EM

ISSIO
N

S W
H

ICH
 W

ILL 
SEE M

O
RE RA

PID
 CLIM

ATE 
CH

A
N

G
E TH

RO
U

G
H

 
W

A
RM

IN
G

, A
CID

IFICATIO
N

 
A

N
D

 D
EO

X
YG

EN
ATIO

N
 O

F 
TH

E O
CEA

N
S.

M
any o

ther A
ustralian fisheries jurisd

ictio
ns alo

ng
 w

ith o
ther natio

ns such as the U
nited

 States 
and

 N
ew

 Zealand
 are also

 using
 harvest strateg

ies co
ntaining

 reference p
o

ints w
ith so

m
e success 

in red
ucing

 o
verfishing

 and
 the num

b
er o

f o
verfished

 sto
cks. It w

o
uld

 b
e w

o
rthw

hile co
nsid

ering
 

this ap
p

ro
ach fo

r o
ther threatened

 shark sp
ecies to

 im
p

ro
ve the p

ub
lic acco

untab
ility o

f tho
se 

resp
o

nsib
le fo

r sp
ecies reco

very and
 m

easure p
ro

g
ress to

w
ard

s the g
o

al o
f sp

ecies reco
very.

RECO
M

M
EN

D
ATIO

N
 12: Reference points should be im

plem
ented in conjunction w

ith 
rules that com

pel m
anagem

ent action by the relevant jurisdiction(s) to halt any decline w
ell 

before a species approaches the lim
it reference point.

External factors outside recovery plans and m
anagem

ent strategies can play a key role in determ
ining their 

success and these are in tw
o related categories. The first m

ainly concerns the im
pact of the econom

y and 
society on the species and applying realistic recovery fram

ew
orks for threatened species.  The second is 

the grow
ing im

pact of clim
ate change as a force w

orking m
ostly against species recovery.

Eco
no

m
ic d

evelo
p

m
ent is an inevitab

ility o
f the co

ntinuing
 increase in hum

an p
o

p
ulatio

n and
 the 

exp
ectatio

n o
f hum

an so
ciety o

f a co
ntinuo

usly hig
her stand

ard
 o

f living
. It is also

 inevitab
le that 

this d
evelo

p
m

ent im
p

acts the natural w
o

rld
 m

eaning
 that its ab

ility to
 co

llectively sup
p

o
rt all o

ther 
sp

ecies is d
im

inished
.  G

iven these circum
stances it is unlikely that threatened

 sp
ecies p

o
p

ulatio
ns 

can b
e reb

uilt to
 their fo

rm
er (p

re-d
ep

letio
n) levels.  A

ccep
ting

 that m
any sp

ecies o
n the Earth are 

b
o

th threatened
 b

y hum
an activities and

 o
nly still here d

ue to
 hum

an co
nservatio

n interventio
n is 

an increasing
ly co

m
m

o
n state, as is the co

nseq
uence that m

any o
f these threatened

 sp
ecies w

ill 
rem

ain at sm
all p

o
p

ulatio
n sizes d

ue to
 the d

irect and
 ind

irect effects o
f hum

ans o
n them

. To
 d

ate 
in the m

anag
em

ent o
f threatened

 sp
ecies this reality has b

een larg
ely ig

no
red

 b
ut has recently 

co
m

e to
 the fo

re fo
r sp

ecies like scho
o

l shark w
hen setting

 reference p
o

ints that acco
unt fo

r at 
least so

m
e o

f the im
p

acts o
f hum

ans o
n the sp

ecies.  This is p
ro

ving
 a d

ifficult co
nversatio

n and
 

is in its infancy fo
r m

arine sp
ecies, b

ut it m
ust b

e had
 if realistic reco

very g
o

als are to
 b

e set and
 

achieved
, and

 A
ustralian so

ciety is to
 b

e acco
untab

le fo
r the resp

o
nsib

ility it has g
iven itself. 

C
urrently, E

arth rem
ains o

n the Relative C
o

ncentratio
n Pathw

ay (RC
P) 8.5 fo

r carb
o

n em
issio

ns 
w

hich w
ill see m

o
re rap

id
 clim

ate chang
e thro

ug
h w

arm
ing

, acid
ificatio

n and
 d

eo
xyg

enatio
n o

f the 
o

ceans. In its m
o

st recent p
ub

licatio
n o

n the status o
f U

S fisheries reso
urces, N

O
A

A
 has stated

 that 
clim

ate chang
e is o

vertaking
 fishing

 as the p
rim

ary co
ncern reg

ard
ing

 sp
ecies that are o

verfished
.  

W
hile g

reat strid
es have b

een m
ad

e in red
ucing

 o
verfishing

, several U
S sp

ecies have sho
w

n little 
sig

n o
f reco

very and
 rem

ain o
verfished

. The sam
e p

attern is em
erg

ing
 in A

ustralian fisheries w
ith 

eastern g
em

fish and
 b

lue w
areho

u exam
p

les o
f o

verfished
 sp

ecies w
hich have also

 b
een affected

 
b

y clim
ate ind

uced
 chang

es to
 the East A

ustralian C
urrent.  The fo

recast effects o
f clim

ate chang
e 

o
n A

ustralian fishes (includ
ing

 threatened
 sharks) are co

ntained
 in a recent rep

o
rt led

 b
y the C

SIRO
 

and
 sup

p
o

rted
 b

y FRD
C

 and
 A

FM
A

 entitled
 ‘D

ecad
al scale p

ro
jectio

n o
f chang

es in A
ustralian 

fisheries sto
cks und

er clim
ate chang

e’ (FRD
C

 Pro
ject N

o
. 2016-139).  These p

ro
jectio

ns are stab
le 

o
r neg

ative fo
r the ab

und
ance, p

ro
d

uctivity and
 p

heno
lo

g
y o

f d
em

ersal sharks and
 so

m
ew

hat 
m

o
re o

p
tim

istic fo
r p

elag
ic sp

ecies.  The p
ro

ject’s results can assist in p
rio

ritising
 reco

very actio
ns 

in the co
ntext o

f co
ntinuing

 clim
ate chang

e and
 the analysis sho

uld
 b

e up
d

ated
 every five years to

 
acco

unt fo
r rap

id
ly d

evelo
p

ing
 clim

ate m
o

d
els.

RECO
M

M
EN

D
ATIO

N
 13: The effect of externalities (e.g. clim

ate change &
 econom

ic 
developm

ent) m
ust be recognised as part of the species recovery process to ensure that 

recovery reference points and associated tim
elines account for them

.



39
38

A
no

ther m
atter that req

uires ad
d

ressing
 is the p

ro
tectio

n o
f critical hab

itat, p
articularly fo

r sp
ecies 

that have a sm
all rang

e and
/o

r req
uire sp

ecific hab
itat to

 und
ertake key p

arts o
f their life histo

ry.  
Fo

r early A
ustralian shark and

 ray reco
very p

lans, the id
entificatio

n and
 m

ap
p

ing
 o

f critical hab
itats 

w
ere larg

ely lacking
 (e.g

. EA
, 2002a; EA

, 2002b
).  E

astern g
rey nurse shark w

as the excep
tio

n and
 

led
 the w

ay in co
nnecting

 critical hab
itat p

ro
tectio

n w
ith sp

ecies reco
very.  W

hile the im
p

o
rtance 

o
f critical hab

itat has b
een b

etter reco
g

nised
 in m

o
re recent reco

very p
lans (e.g

. D
o

E, 2014a; D
o

E, 
2015b

) it rem
ains a w

o
rk in p

ro
g

ress. Fo
r m

o
st o

f the threatened
 sharks so

m
e critical hab

itat has 
b

een alread
y lo

st thro
ug

h hum
an use o

r im
p

act and
 cho

ices to
 red

ress this fo
r m

arine sp
ecies are 

m
o

re lim
ited

 than fo
r terrestrial anim

als.  Relo
catio

n and
 cap

tive b
reed

ing
 are sim

p
ly no

t p
ractical 

o
r effective.  Preservatio

n and
 p

ro
tectio

n o
f eno

ug
h natural hab

itat is the b
est so

lutio
n w

ith ho
w

 
m

uch co
nstitutes ‘eno

ug
h’ b

eing
 the d

ifficult (and
 o

ften sp
ecies sp

ecific) q
uestio

n to
 answ

er.  This 
can p

artly b
e answ

ered
 b

y acco
unting

 fo
r clim

ate chang
e and

 hum
an d

evelo
p

m
ent to

 fo
cus o

n 
tho

se critical hab
itats w

hich are m
o

st likely to
 end

ure.  

W
hile the fishing

 ind
ustry m

ay arg
ue that the reco

very o
f threatened

 sharks has b
een o

verly 
fo

cussed
 o

n co
m

m
ercial fishing

 activity it is the unavo
id

ab
le co

nseq
uence o

f b
eing

 a read
ily 

id
entifiab

le threat and
 b

eing
 o

ne o
f the m

o
st co

st-effective threats to
 have lessened

.  A
s no

ted
 

ab
o

ve, alternatives such as p
reventing

 eco
no

m
ic d

evelo
p

m
ent and

 clim
ate chang

e are a m
uch 

to
ug

her so
cio

-p
o

litical p
ro

p
o

sitio
n that carry w

ith them
 g

reater co
sts.

RECO
M

M
EN

D
ATIO

N
 14: M

apping and protection of critical habitat for threatened shark 
species should receive further investm

ent and its contribution to their productivity and 
recovery potential quantified.

M
O

N
ITO

RIN
G

 AN
D

 REPO
RTIN

G
Thro

ug
ho

ut this review
 the sig

nificant issue o
f having

 accurate d
ata ab

o
ut the interactio

ns w
ith 

threatened
 sp

ecies fro
m

 b
o

th fishing
 and

 no
n-fishing

 so
urces rem

ains larg
ely unad

d
ressed

.  
The currently p

o
o

r m
o

nito
ring

 and
 rep

o
rting

 is reflected
 in the recent rep

o
rt b

y Steve K
ennelly 

‘D
evelo

p
ing

 a N
atio

nal B
ycatch Rep

o
rting

 System
’ (FRD

C
 Pro

ject 2015/208) w
ho

 rated
 several 

jurisd
ictio

ns’ rep
o

rting
 o

f b
ycatch, w

ith p
ro

tected
 sp

ecies rep
o

rting
 rated

 as very p
o

o
r. H

o
w

ever, 
A

ustralian fisheries m
anag

em
ent ag

encies are m
aking

 stead
y p

ro
g

ress w
ith increasing

 d
ep

lo
ym

ent 
o

f vessel m
o

nito
ring

 system
s (VM

S) o
n co

m
m

ercial fishing
 b

o
ats, w

hich can g
ive an accurate 

lo
catio

n o
f w

here interactio
ns w

ith threatened
 sharks are o

ccurring
. In so

m
e fisheries, such as the 

C
o

m
m

o
nw

ealth G
illnet, H

o
o

k and
 Trap

 Fishery and
 the Eastern Tuna and

 B
illfish Fishery, o

n-b
o

ard
 

cam
eras have b

een d
ep

lo
yed

 that have g
reatly im

p
ro

ved
 b

o
th the m

o
nito

ring
 and

 rep
o

rting
 o

f 
interactio

ns. D
esp

ite this p
ro

g
ress, in m

o
st A

ustralian fisheries interactio
ns rem

ain self-rep
o

rted
 

w
hich results in co

nsid
erab

le und
er rep

o
rting

 o
f threatened

 shark interactio
ns, b

ased
 o

n the 
C

o
m

m
o

nw
ealth fisheries exp

erience.  W
hile claim

s have b
een m

ad
e b

y fishing
 ind

ustry b
o

d
ies 

ab
o

ut the invasive and
 co

stly nature o
f p

utting
 cam

eras o
n b

o
ats to

 g
et accurate p

ro
tected

 
sp

ecies rep
o

rting
, these rarely stand

 up
 to

 scrutiny.  C
o

m
m

ercial fishing
 b

o
ats are a w

o
rkp

lace and
 

like m
any w

o
rkp

laces cam
eras are used

 to
 m

o
nito

r b
usiness activity.  A

s fo
r co

sts, 100%
 cam

era 
co

verag
e is no

t essential to
 g

ain a g
o

o
d

 estim
ate o

f threatened
 shark interactio

ns, b
ut exp

ert 
ad

vice is need
ed

 to
 d

eterm
ine w

hat level and
 sp

read
 o

f co
verag

e is necessary to
 g

et an accurate 
estim

ate fo
r each fishery and

 sp
ecies o

f interest.

There rem
ains the larg

ely unm
anag

ed
 issue of other fishing

 sectors such as fishing
 tourism

 (to w
hich 

m
uch of the ab

ove can eq
ually b

e ap
p

lied
), recreational fishing

 (w
here tim

e/sp
atial closures are 

often used
 b

ut not alw
ays w

ell com
p

lied
 w

ith) and
 ind

ig
enous fishing

 (to w
hich a sp

ecific set of law
s 

and
 p

reced
ents ap

p
ly).  N

on-fishing
 on-w

ater activity can also have an im
p

act on threatened
 sharks, 

p
articularly throug

h shark control p
rog

ram
s run b

y som
e 

states, b
ut these alone are unlikely to b

e sig
nificant source 

of m
ortality in m

ost cases.  H
ow

ever, the collective effect 
of these sources of m

ortality rem
ains unknow

n and
 m

ay 
b

e sig
nificant for ind

ivid
ual p

rotected
 sp

ecies, includ
ing

 
sharks.

Irresp
ective o

f the m
o

nito
ring

 to
o

ls em
p

lo
yed

 there is 
no

 im
p

ed
im

ent to
 having

 stand
ard

ised
, p

ub
lic and

 near-
current rep

o
rting

 o
f interactio

ns w
ith threatened

 shark 
sp

ecies.   

RECO
M

M
EN

D
ATIO

N
 15: That jurisdictions w

hose 
fisheries interact w

ith threatened shark species 
develop and im

plem
ent a consistent and cost-effective 

m
eans of accurately m

onitoring and reporting 
interactions, and expand it to all fishing sectors as 
technology becom

es available to do so.

RECO
VERY PLAN

 AD
M

IN
ISTRATIO

N

In term
s o

f reco
very p

lan ad
m

inistratio
n fo

r threatened
 sharks, this can b

e im
p

ro
ved

 b
y b

etter 
sp

ecifying
 the ro

les and
 resp

o
nsib

ilities o
f stakeho

ld
ers includ

ing
 g

o
vernm

ent d
ep

artm
ents, 

m
anag

em
ent autho

rities and
 co

nservatio
n o

rg
anisatio

ns. To
 b

e truly effective, and
 as no

ted
 earlier, 

there need
s to

 b
e a stand

ing
 g

ro
up

 o
f key stakeho

ld
ers w

ho
 m

eet reg
ularly to

 check p
ro

g
ress 

and
 d

eal w
ith issues that can arise d

uring
 the term

 o
f a reco

very p
lan.  This sho

uld
 includ

e issues 
aro

und
 m

o
nito

ring
 and

 b
ud

g
ets, b

o
th o

f w
hich have b

een id
entified

 b
y the TSSC

 as w
eaknesses in 

reco
very p

lans.  Furtherm
o

re, there ap
p

ears to
 b

e no
 req

uirem
ent in the EPB

C
 A

ct to
 im

p
lem

ent 
reco

very p
lans resulting

 in co
ncerned

 stakeho
ld

ers o
ften reso

rting
 to

 the W
ild

life Trad
e O

p
eratio

n 
(W

TO
) p

ro
cess to

 p
ress fo

r reco
very actio

n o
n threatened

 sharks. This sho
uld

 no
t b

e necessary 
and

 co
nsistency acro

ss these related
 EPB

C
 A

ct p
ro

cesses is req
uired

 w
ith the W

TO
s sup

p
o

rting
 

reco
very p

lan actio
ns. Internatio

nally there are so
m

e useful case stud
ies to

 d
raw

 up
o

n in term
s o

f 
reco

very p
lan ad

m
inistratio

n such as the U
S sm

allto
o

th saw
fish (see A

p
p

end
ix 4).

RECO
M

M
EN

D
ATIO

N
 16: The A

ustralian governm
ent review

s the related processes of 
W

ildlife Trade O
perations and threatened species recovery to ensure consistency w

ith the 
aim

 of com
pelling recovery action under both parts of the EPBC A

ct.

M
anag

em
ent strateg

ies d
evelo

p
ed

 and
 im

p
lem

ented
 b

y A
FM

A
 are an exam

p
le o

f ho
w

 to
 im

p
ro

ve 
so

m
e o

f the m
atters raised

 ab
o

ve in relatio
n to

 reco
very p

lans, no
ting

 they to
o

 are yet to
 b

e 
fully p

ro
ven in term

s o
f sp

ecies reco
very.  M

anag
em

ent ad
viso

ry co
m

m
ittee (M

A
C

) and
 reso

urce 
assessm

ent g
ro

up
 (RA

G
) p

ro
cesses reg

ularly rep
o

rt o
n scho

o
l shark and

 up
p

er slo
p

e d
o

g
fish status 

to
 the A

FM
A

 C
o

m
m

issio
n.  This rep

o
rting

 is sub
seq

uently m
ad

e p
ub

lic, includ
ing

 the technical 
info

rm
atio

n that und
erp

ins it. Further, it includ
es p

erfo
rm

ance m
easures in relatio

n to
 lim

it and
 

targ
et b

io
m

ass reference p
o

ints. W
hile this p

ro
cess is no

t co
st free o

r p
erfect it m

aintains a hig
her 

level o
f p

ub
lic acco

untab
ility than reco

very p
lans w

hich o
ften have no

 p
ub

lic rep
o

rting
 fo

r m
any 

years and
 o

nly b
ro

ad
, unm

easurab
le reco

very o
b

jectives.

O
N

E G
RO

U
P O

F 
A

U
STRA

LIA
N

S H
A

S O
FTEN

 
BEEN

 A
BSEN

T FRO
M

 
D

ISCU
SSIO

N
S A

BO
U

T 
TH

REATEN
ED

 SH
A

RK
 

SPECIES: TH
E IN

D
IG

EN
O

U
S 

PEO
PLE O

F TH
E LA

N
D

 A
N

D
 

SEA
.  IT IS LO

N
G

 O
VERD

U
E 

TH
AT TH

EY BE IN
VITED

 
A

S EQ
U

A
LS TO

 TH
E TA

BLE 
W

H
EN

 SH
A

RK
 SPECIES A

RE 
BEIN

G
 CO

N
SID

ERED
 FO

R 
LISTIN

G
 A

S TH
REATEN

ED
 

A
N

D
 SU

BSEQ
U

EN
TLY TH

E 
D

EVELO
PM

EN
T O

F A
CTIO

N
S 

TH
AT M

AY BE TA
K

EN
 TO

 
PRO

TECT TH
EM

. 
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G
uid

elines fo
r the p

rep
aratio

n o
f reco

very p
lans fo

r terrestrial sp
ecies and

 eco
lo

g
ical co

m
m

unities 
have b

een d
evelo

p
ed

 b
ut are still lacking

 fo
r aq

uatic and
 m

arine sp
ecies (D

o
E

, 2014b
). G

iven the 
exp

erience w
ith such reco

very p
lans o

ver tw
o

 d
ecad

es, and
 b

ecause sharks have life histo
ries 

m
o

re like tho
se o

f m
am

m
als and

 b
ird

s than teleo
st (b

o
ny) fish, a fo

und
atio

n fo
r d

o
ing

 so
 is no

w
 

availab
le.  It is unreaso

nab
le to

 exp
ect co

ncerned
 stakeho

ld
ers to

 take useful actio
ns w

itho
ut such 

g
uid

ance since it is ultim
ately the TSSC

, the D
ep

artm
ent and

 the M
inister w

ho
 d

eterm
ine w

hether 
tho

se actio
ns have co

ntrib
uted

 to
 the case fo

r a chang
e in the co

nservatio
n status o

f a sp
ecies.

RECO
M

M
EN

D
ATIO

N
 17: The A

ustralian governm
ent develops guidelines to support the 

developm
ent, im

plem
entation and adm

inistration of recovery plans (and equivalent docum
ents) 

for threatened m
arine species.

W
hile the SPRA

T d
atab

ase is a useful starting
 p

oint there is an increasing
 b

od
y of know

led
g

e that 
accum

ulates b
oth b

efore and
 after a sp

ecies is listed
 as threatened

, w
ith the latter often acting

 as a 
stim

ulus to increase research efforts.  H
ow

ever, it is often d
ifficult and

 tim
e consum

ing
 to find

 all the 
p

ub
lic p

eer review
ed

 literature that includ
es d

ep
artm

ental rep
orts, p

rojects b
y other g

overnm
ent 

ag
encies and

 g
overnm

ents, university p
rojects and

 international research. D
oing

 so rem
ains the role 

of a few
 d

ed
icated

 scientists w
ho also translate m

uch of the science into und
erstand

ab
le p

rose for 
all other stakehold

ers.  Their role b
ecom

es a cornerstone of the recovery/m
anag

em
ent p

lan review
 

p
rocess as w

ithout them
 that task w

ould
 b

e alm
ost im

p
ossib

le. 

Im
p

rovem
ents in com

p
liance scores w

ere record
ed

 b
etw

een the first and
 second

 versions of the 
W

hite Shark Recovery Plan and
 G

rey N
urse Shark Recovery Plans. This ind

icates that the p
rocess of 

review
ing

 recovery p
lans ap

p
ears to b

e valuab
le in im

p
roving

 the com
p

liance of the p
lan w

ith the 
leg

islated
 req

uirem
ents and

 if nothing
 else is a rem

ind
er to g

overnm
ent that the sp

ecies rem
ains 

threatened
 and

 further action is req
uired

 to recover it. 

RECO
M

M
EN

D
ATIO

N
 18: Recovery plan and m

anagem
ent strategy review

s should continue and 
be provided w

ith adequate funding to engage the relevant scientists and other stakeholders, 
and given threatened shark life histories, are best undertaken at five-year intervals.

O
ne g

ro
up

 o
f A

ustralians has o
ften b

een ab
sent fro

m
 d

iscussio
ns ab

o
ut threatened

 shark sp
ecies: 

the ind
ig

eno
us p

eo
p

le o
f the land

 and
 sea.  It is lo

ng
 o

verd
ue that they b

e invited
 as eq

uals to
 

the tab
le w

hen shark sp
ecies are b

eing
 co

nsid
ered

 fo
r listing

 as threatened
 and

 sub
seq

uently the 
d

evelo
p

m
ent o

f actio
ns that m

ay b
e taken to

 p
ro

tect them
.  This m

ay req
uire g

reater o
utreach 

to
 relevant ind

ig
eno

us clans and
 natio

ns b
ut to

 no
t d

o
 so

 fails to
 reco

g
nise the im

p
o

rtance o
f 

threatened
 sharks to

 ind
ig

eno
us culture and

 the ro
le ind

ig
eno

us A
ustralians can p

lay p
ro

tecting
 

threatened
 shark sp

ecies.  A
 relevant exam

p
le o

f this is the ind
ig

eno
us m

arine rang
er p

ro
g

ram
 run 

b
y several jurisd

ictio
ns acro

ss no
rthern A

ustralia to
 sup

p
o

rt fisheries co
m

p
liance and

 rem
o

val o
f 

m
arine d

eb
ris – includ

ing
 releasing

 p
ro

tected
 sp

ecies fro
m

 that d
eb

ris.

RECO
M

M
EN

D
ATIO

N
 19: Indigenous A

ustralians are consulted in the process to recom
m

end 
w

hether a shark species should be listed as threatened, but the decision w
hether to do so 

rem
ains based on scientific evidence.

RECO
M

M
EN

D
ATIO

N
 20: Indigenous A

ustralians are engaged in the developm
ent and 

im
plem

entation of recovery plans and participate in the review
 of recovery plans.

C
o

nclusio
ns 

There is o
nly o

ne w
ay to

 sto
p

 sp
ecies p

o
p

ulatio
n d

eclines and
 m

ake them
 m

o
re ab

und
ant o

ver 
tim

e - red
uce their current m

o
rtality rate. This can hap

p
en in tw

o
 w

ays – red
ucing

 hum
an-ind

uced
 

m
o

rtality o
r increasing

 natural p
ro

d
uctivity.  The fo

rm
er has trad

itio
nally centred

 aro
und

 the easy to
 

see and
 m

easure so
urces o

f hum
an-ind

uced
 m

o
rtality, e.g

. co
m

m
ercial and

 recreatio
nal fishing

. Fo
r 

m
o

st threatened
 shark sp

ecies rep
o

rted
 fishing

 m
o

rtality has red
uced

 o
ver the p

ast tw
o

 d
ecad

es, 
b

ut this m
ay in p

art b
e an artefact o

f chasing
 d

o
w

n the b
io

m
ass, that is, there are sim

p
ly few

er o
f 

the threatened
 sp

ecies to
 interact w

ith.  O
ther so

urces o
f hum

an ind
uced

 m
o

rtality are also
 likely 

p
laying

 an increasing
 ro

le in sp
ecies trajecto

ry (e.g
. hab

itat lo
ss and

 clim
ate chang

e). Fo
r m

o
st 

sp
ecies these threats have g

o
t w

o
rse o

ver the last 20 years, p
erhap

s o
ffsetting

 any b
enefits fro

m
 

any lo
w

er fishing
 m

o
rtality.  

Increasing
 the natural p

ro
d

uctivity o
f a sp

ecies m
eans no

t just id
entifying

 and
 p

ro
tecting

 w
hat 

critical hab
itat is left b

ut reb
uild

ing
 w

hat has b
een lo

st.  In m
o

st cases the lo
sses are d

ue to
 d

irect 
co

astal and
 in-catchm

ent hum
an d

evelo
p

m
ent and

 their ind
irect im

p
acts o

n co
astal eco

system
s 

(p
hysical, chem

ical and
 b

io
lo

g
ical p

ro
cesses). M

o
st critical hab

itat m
o

d
ificatio

n canno
t b

e 
und

o
ne, w

hich has co
nseq

uences fo
r exp

ectatio
ns ab

o
ut the extent o

f reco
very that can o

ccur 
fo

r a threatened
 shark sp

ecies, that is, w
o

rking
 o

ut w
hat reco

very is p
o

ssib
le no

w
 has to

 b
e the 

m
easure rather than w

hat m
ig

ht have b
een w

itho
ut hum

an im
p

acts.  This w
ill b

e a challeng
ing

 
issue to

 ad
d

ress and
 all stakeho

ld
ers w

ill need
 to

 b
e realistic ab

o
ut reco

very reference p
o

ints w
hen 

eco
system

 functio
n m

ay have b
een co

m
p

ro
m

ised
. 

The effects o
f clim

ate chang
e are b

eco
m

ing
 m

o
re ap

p
arent fo

r m
arine sp

ecies and
 p

ro
b

ab
ly 

b
eg

an having
 im

p
acts d

ecad
es ag

o
 b

ut have no
t b

een sp
ecifically m

easured
 fo

r their effects o
n 

threatened
 sharks.  H

o
w

ever, this is chang
ing

 w
ith an im

p
ro

ved
 und

erstand
ing

 o
f w

hich m
arine 

sp
ecies g

ro
up

s (includ
ing

 p
ro

tected
 sp

ecies) m
ay fare b

etter o
r w

o
rse und

er future clim
ate chang

e 
scenario

s.  Sharks as a g
ro

up
 g

enerally d
o

 p
o

o
rly, excep

t fo
r m

o
re p

elag
ic sp

ecies, w
ith so

m
e 

tro
p

ical p
o

p
ulatio

ns also
 ab

le to
 m

o
ve into

 co
o

ler, hig
her latitud

es o
r d

eep
er w

ater. The m
o

st 
at-risk are d

em
ersal sp

ecies that have insufficient hab
itat to

 m
o

ve to
 in o

rd
er to

 escap
e chang

ed
 

co
nd

itio
ns that m

ay affect their p
hysio

lo
g

y o
r rep

ro
d

uctio
n. A

 m
o

re d
etailed

 analysis o
f threatened

 
sharks as a g

ro
up

 und
er an up

d
ated

 clim
ate chang

e analyses w
o

uld
 b

e useful so
 w

e b
etter 

und
erstand

 w
hat the future m

ay ho
ld

 fo
r them

 and
 ho

w
 to

 b
est p

lan fo
r it. 

That w
e canno

t accurately m
easure the effects o

f any o
f these hum

an activities o
n the status o

f 
threatened

 sharks m
eans that m

any reco
very p

lan actio
ns m

ay b
e p

o
o

rly d
irected

 and
 no

t value 
fo

r m
o

ney.  It is essential that this sho
rtco

m
ing

 is ad
d

ressed
 im

m
ed

iately thro
ug

h the ap
p

licatio
n 

o
f eco

system
 m

o
d

elling
 that acco

unts fo
r clim

ate effects and
 eco

no
m

ic d
evelo

p
m

ent.  This m
ust 

b
e sup

p
o

rted
 b

y ap
p

lying
 new

 techno
lo

g
ies such as clo

se kin g
enetics, b

etter d
ata co

llectio
n fro

m
 

fisheries (VM
S, cam

eras o
n b

o
ats &

 ship
s o

f o
p

p
o

rtunity) and
 rem

o
te d

ata co
llectio

n w
ith d

ro
nes 

(b
o

th aerial and
 sub

-surface).

RECO
M

M
EN

D
ATIO

N
 21: That a broad hum

an effects assessm
ent for threatened shark 

species is undertaken w
ith reference to im

pacts on abundance, distribution, phenology, 
physiology and variability.

The C
o

m
m

o
nw

ealth’s m
anag

em
ent o

f scho
o

l shark p
ro

vid
es p

erhap
s the m

o
st info

rm
atio

n rich 
exam

p
le o

f the im
p

acts o
f hum

an ind
uced

 m
o

rtality and
 chang

ed
 p

ro
d

uctivity o
n a threatened

 
shark sp

ecies. It has had
 alm

o
st co

ntinuo
us m

anag
em

ent and
 scientific attentio

n fo
r m

o
re than 

three d
ecad

es. W
hat it tells us is no

t to
 exp

ect a sp
ecies to

 return to
 its ‘o

rig
inal’ state in the 
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face o
f shifting

 eco
lo

g
ical and

 anthro
p

o
g

enic b
aselines. It also

 tells us that having
 realistic, tim

e 
b

o
und

, co
m

p
ulso

ry reb
uild

ing
 reference p

o
ints d

o
es sup

p
o

rt halting
 the d

ecline o
f a sp

ecies and
 

p
o

tentially p
ro

m
o

ting
 its reco

very (alb
eit at a slo

w
 p

ace). Further, it d
em

o
nstrates that invo

lving
 key 

stakeho
ld

ers thro
ug

h an o
n-g

o
ing

 p
ro

cess o
f eng

ag
em

ent g
arners sup

p
o

rt fo
r reco

very actio
ns 

(includ
ing

 fund
ing

) that are m
o

re likely to
 b

enefit the sp
ecies.  G

o
o

d
 m

o
nito

ring
 o

f the rules (in this 
case thro

ug
h VM

S and
 o

b
servers and

/o
r cam

eras o
n b

o
ats) also

 ensures hig
h levels o

f co
m

p
liance 

so
 there can b

e g
reater certainty ab

o
ut fishing

 m
o

rtality.  

O
n the o

ther hand
, the M

aug
ean skate, w

hich is relatively d
ata p

o
o

r, d
o

es no
t have a reco

very 
p

lan o
r m

anag
em

ent strateg
y. It p

ro
vid

es an exam
p

le o
f w

hat actio
ns can b

e taken w
hile b

asic 
b

io
lo

g
ical info

rm
atio

n is still b
eing

 g
athered

. M
any o

f the elem
ents o

f a reco
very p

lan are taking
 

shap
e w

ith several science p
ro

jects und
erw

ay and
 co

o
rd

inatio
n o

f activities thro
ug

h state-b
ased

 
institutio

ns. C
o

m
m

unity and
 stakeho

ld
er eng

ag
em

ent have b
een successfully und

ertaken to
 

g
ain sup

p
o

rt fo
r reco

very actio
ns.  H

o
w

ever, effective m
o

nito
ring

 o
f the fishing

 rules rem
ains 

p
ro

b
lem

atic d
ue to

 insufficient reso
urces and

 there is no
 o

n-g
o

ing
 fund

ing
 so

urce sp
ecifically 

allo
cated

 to
 this sp

ecies.  D
esp

ite this b
eing

 a state-b
ased

 resp
o

nse, it rem
ains b

eneficial fo
r 

Tasm
ania to

 eng
ag

e w
ith o

ther g
ro

up
s d

ealing
 w

ith threatened
 shark sp

ecies acro
ss A

ustralia.  
This is p

articularly so
 w

hen d
ealing

 w
ith the b

ro
ad

er issues o
f clim

ate chang
e and

 eco
no

m
ic 

d
evelo

p
m

ent w
here m

any o
ther o

rg
anisatio

ns are active in trying
 to

 find
 so

lutio
ns to

 im
p

acts o
n 

m
arine eco

system
s.

It is im
p

o
rtant to

 co
nclud

e this rep
o

rt b
y reco

g
nising

 the very m
any p

eo
p

le w
ho

 have resp
o

nd
ed

 
to

 the threatened
 status o

f sharks in A
ustralia o

ver recent d
ecad

es, yet m
easurab

le im
p

ro
vem

ent 
in their status rem

ains elusive. A
ny reco

very is set ag
ainst an ever-increasing

 hum
an p

o
p

ulatio
n 

w
ith its g

ro
w

ing
 d

em
and

 fo
r land

, fo
o

d
 and

 w
ater. W

hile hum
anity has the intellig

ence and
 

reso
urces to

 reco
ver threatened

 shark sp
ecies and

 w
e have the cap

ab
ility to

 d
evelo

p
 the science 

and
 techno

lo
g

ies to
 sup

p
o

rt d
o

ing
 so

, o
ur self-interest is w

hat d
rives real chang

e.  G
o

vernm
ents 

and
 their g

o
vernance structures currently g

uid
e o

ur self-interest in a d
irectio

n that d
o

es no
t hig

hly 
value sustainab

ility o
r efficient use o

f reso
urces b

ut instead
 co

nsum
p

tio
n and

 eco
no

m
ic g

ro
w

th.  
W

hile this rem
ains the case the o

p
tio

ns fo
r reco

vering
 o

ur threatened
 sp

ecies red
uce o

ver tim
e 

and
 the o

d
d

s o
f successfully d

o
ing

 so
 sho

rten.  It is ultim
ately the p

ath to
 w

id
esp

read
 sp

ecies 
d

ecline o
r extinctio

n unless w
e act natio

nally and
 internatio

nally to
 chang

e co
urse as so

m
e natio

ns 
are starting

 to
 d

o
. W

e sho
uld

 jo
in them

 b
efo

re it’s to
o

 late.
 

 

List o
f A

p
p

end
ices

Review
 o

f p
ro

g
ress ag

ainst threatened
 shark reco

very p
lans b

y D
r M

atthew
 H

eard
 

A
ustralian N

atio
nal Rep

o
rt C

ard
 o

n Sharks

O
ther useful links &

 references

Internatio
nal exam

p
le o

f a reco
very p

lan ap
p

ro
ach – U

S Sm
allto

o
th saw

fish (Pristis p
ectinata)

 M
aug

ean skate (Zearaja m
aug

eana) surveyed
 b

y researchers  
in M

acq
uarie H

arb
o

ur, Tasm
ania. ©

 C
ynthia A

w
ruch
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A
p

p
end

ix 1 

REVIEW
 O

F PRO
G

RESS AG
AIN

ST TH
REATEN

ED
 SH

ARK RECO
VERY PLAN

S  
BY D

R M
ATTH

EW
 H

EARD

W
H

ITE SH
A

RK
 (CA

RCH
A

RO
D

O
N

 CA
RCH

A
RIA

S) 

The w
hite shark w

as listed
 as Vulnerab

le o
n the C

o
m

m
o

nw
ealth End

ang
ered

 Sp
ecies Pro

tectio
n 

A
ct, 1992 in 1997 fo

llo
w

ing
 a no

m
inatio

n fro
m

 H
um

ane So
ciety Internatio

nal. It w
as includ

ed
 in 

the E
nviro

nm
ent Pro

tectio
n and

 B
io

d
iversity C

o
nservatio

n A
ct (EPB

C
) threatened

 sp
ecies list at 

its enactm
ent o

n July 16
th, 2000. This listing

 w
as b

ased
 o

n evid
ence o

f a d
eclining

 p
o

p
ulatio

n, 
slo

w
 life histo

ry characteristics, lim
ited

 lo
cal d

istrib
utio

n and
 ab

und
ance; and

, sig
nificant o

ng
o

ing
 

threats fro
m

 cap
ture in the co

m
m

ercial fishing
 ind

ustry (Enviro
nm

ent EA
, 2002b

).The m
ain threats 

to
 the w

hite shark in A
ustralian w

aters are m
o

rtality asso
ciated

 w
ith accid

ental and
 illeg

al cap
ture 

b
y co

m
m

ercial and
 recreatio

nal fisheries as w
ell as m

o
rtality related

 to
 shark co

ntro
l activities o

n 
the east co

ast o
f A

ustralia (D
SEW

PaC
, 2013; EA

, 2002b
). 

The first reco
very p

lan fo
r this sp

ecies cam
e into

 effect in 2002 and
 review

ed
 in 2008 fo

llo
w

ing
 

w
hich the current reco

very p
lan w

as released
 in 2013. The 2008 review

 o
f initial reco

very p
lan fo

und
 

that, o
f 34 actio

ns, 14 had
 b

een co
m

p
lete, nine p

artially co
m

p
leted

, fo
ur are o

ng
o

ing
. A

ctio
ns 

that w
ere related

 to
 threat ab

atem
ent and

 ed
ucatio

n w
ere m

o
re likely to

 have b
een co

m
p

leted
 

than actio
ns related

 to
 research o

n the eco
lo

g
y and

 d
istrib

utio
n (Fig

. 1). D
esp

ite so
m

e p
ro

g
ress 

b
ased

 o
n the actio

ns o
f the 2002 reco

very p
lan there rem

ained
 no

 evid
ence at the tim

e that w
o

uld
 

ind
icate a reco

very o
f the p

o
p

ulatio
n o

f w
hite sharks in A

ustralian w
aters (D

EW
H

A
, 2008). 

The w
hite shark has b

een the sub
ject o

f the hig
hest num

b
er o

f research p
ub

licatio
ns o

f all 
A

ustralian threatened
 sharks and

 rays. The w
hite shark is also

 the fo
cus o

f a rang
e o

f the N
atio

nal 
Enviro

nm
ental Science Pro

g
ram

m
e (N

ESP) M
arine B

io
d

iversity H
ub

 p
ro

jects includ
ing

;

• 
W

hite shark p
o

p
ulatio

n and
 ab

und
ance trend

s  
https://w

w
w

.nespm
arine.edu.au/project/project-5-w

hite-shark-population-and-abundance-
trends

• 
N

atio
nal assessm

ent of the status of w
hite sharks  

https://w
w

w
.nespm

arine.edu.au/project/project-a3-national-assessm
ent-status-w

hite-sharks 

• 
Id

entificatio
n o

f near-shore habitats for juvenile w
hite sharks in south-w

estern A
ustralia  

https://w
w

w
.nespm

arine.edu.au/project/project-a14-identification-near-shore-habitats-
juvenile-w

hite-sharks-south-w
estern-australia

Reliab
le estim

ates o
f p

o
p

ulatio
n size and

 trend
s in p

o
p

ulatio
n g

ro
w

th are critical to
 assess the 

effectiveness o
f reco

very p
lan actio

ns (D
SEW

PaC
, 2013). Pro

g
ress has b

een m
ad

e in estim
ating

 
the p

o
p

ulatio
n size o

f ad
ult w

hite sharks thro
ug

h the N
ESP p

ro
ject – W

hite Shark Po
p

ulatio
n and

 
A

b
und

ance Trend
s. This p

ro
ject recently p

ub
lished

 p
o

p
ulatio

n g
ro

w
th estim

ates fo
r ad

ult w
hite 

sharks fo
r p

o
p

ulatio
ns o

n the east and
 so

uth-w
est o

f A
ustralia (B

ruce et al., 2018). The trend
 in 

p
o

p
ulatio

n g
ro

w
th fo

r ad
ult w

hite sharks is estim
ated

 to
 b

e near zero
 since the early 2000’s (B

ruce 
et al., 2018). A

n extend
ed

 p
erio

d
 o

f sam
p

ling
 is req

uired
 to

 p
ro

d
uce an estim

ate o
f p

o
p

ulatio
n size 

and
 trend

s so
 further research is req

uired
 to

 estab
lish the to

tal p
o

p
ulatio

n trend
s fo

r b
o

th eastern 
and

 w
estern p

o
p

ulatio
ns (B

ruce et al., 2018).

Fig
ure 1. Sum

m
ary o

f review
ed

 actio
n o

utco
m

es fro
m

 the 2002 W
hite Shark Reco

very Plan (D
EW

H
A

, 2008)

G
REY N

U
RSE SH

A
RK

 (CA
RCH

A
RIA

S TA
U

RU
S)

Tw
o

 sep
arate p

o
p

ulatio
ns o

f the g
rey nurse shark are listed

 o
n the EPB

C
 threatened

 sp
ecies 

list w
ith the eastern p

o
p

ulatio
n assessed

 as C
ritically End

ang
ered

 and
 the w

estern p
o

p
ulatio

n 
assessed

 as Vulnerab
le. The first reco

very p
lan fo

r the g
rey nurse shark cam

e into
 fo

rce in June 
2002 (EA

, 2002a). A
 review

 o
f the p

ro
g

ress o
f this reco

very p
lan w

as co
m

p
leted

 in January 2009. 
This review

 fo
und

 that, o
f the 40 actio

ns listed
 in the reco

very p
lan, 12 had

 b
een co

m
p

leted
 25 

p
artially co

m
p

leted
 and

 three had
 little o

r no
 actio

n reco
rd

ed
 (Fig

. 2, D
E

W
H

A
, 2009). Justificatio

n 
w

as p
ro

vid
ed

 fo
r so

m
e actio

ns no
t b

eing
 p

ursued
 w

here alternate actio
ns w

ere taken, fo
r 

exam
p

le, sites id
entified

 as critical hab
itats fo

r g
rey nurse sharks w

ere no
t no

m
inated

 fo
r the EPB

C
 

A
ct Reg

ister fo
r C

ritical H
ab

itats as alternate fo
rm

s o
f p

ro
tectio

n w
ere d

eem
ed

 m
o

re effective 
(D

EW
H

A
, 2009).

The review
 no

ted
 that 18 o

f the 19 key ag
g

reg
atio

n sites id
entified

 in the 2002 reco
very p

lan had
 

b
een g

iven so
m

e level o
f p

ro
tectio

n in the fo
rm

 o
f fishing

 clo
sures, m

arine p
arks, p

ro
tectio

n areas 
and

 m
arine reserves.  W

hile all 19 sites listed
 as critical hab

itats have b
een g

iven so
m

e level o
f 

p
ro

tectio
n, these p

ro
tectio

ns are lim
ited

 to
 restrictio

ns o
n fishing

 m
etho

d
s and

 g
ear fo

r so
m

e 
sites (D

E
W

H
A

, 2009). A
s o

f 2009, o
ne site in Q

LD
 and

 three in N
SW

 still allo
w

 so
m

e fo
rm

 o
f b

aited
 

fishing
 w

ithin the sites. 

Fig
ure 2. Sum

m
ary o

f review
 o

f actio
n o

utco
m

es fro
m

 the 2002 G
rey N

urse Shark Reco
very Plan (D

E
W

H
A

, 2009)
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Like m
o

st o
f the reco

very p
lans review

ed
 in this rep

o
rt, the co

st o
f im

p
lem

entatio
n w

as no
t 

o
utlined

 in co
m

p
lete d

etail in either the o
rig

inal o
r the 2014 reco

very p
lan. Fo

r exam
p

le, o
f the 18 

hig
h p

rio
rity actio

ns id
entified

 in the 2014 reco
very p

lan, o
nly fo

ur have estim
ated

 co
sting

s w
ith the 

rem
aind

er b
eing

 listed
 as ‘co

re g
o

vernm
ent b

usiness’. 

The to
tal p

o
p

ulatio
n size fo

r the east co
ast p

o
p

ulatio
n w

as o
rig

inally estim
ated

 to
 b

e b
etw

een 
300 and

 3,000 ind
ivid

uals (O
tw

ay et al., 2004). A
 p

o
p

ulatio
n estim

ate p
ro

to
co

l fo
r the east co

ast 
p

o
p

ulatio
n o

f g
rey nurse sharks has b

een d
evelo

p
ed

 and
 im

p
lem

ented
 (Sm

ith &
 Ro

b
erts, 2010). 

This p
ro

to
co

l uses a co
m

b
inatio

n o
f und

erw
ater visual census and

 b
aited

 rem
o

te und
erw

ater 
vid

eo
 m

etho
d

 and
 has estim

ated
 the p

o
p

ulatio
n to

 b
e b

etw
een 1465 and

 3249 ind
ivid

uals (Sm
ith 

&
 Ro

b
erts, 2010). This estim

ate d
o

es no
t ind

icate a trend
 in the p

o
p

ulatio
n and

 an ad
d

itio
nal five 

years o
f d

ata is req
uired

 to
 b

e co
llected

 to
 p

ro
vid

e any estim
ates in p

o
p

ulatio
n trend

s.

SA
W

FISH
 A

N
D

 RIVER SH
A

RK
S (PRISTIS SPP. A

N
D

 G
LYPH

IS SPP.)

The freshw
ater saw

fish (Pristis m
icro

d
o

n) w
as listed

 as vulnerab
le in 2000 w

ith this listing
 recently 

b
eing

 up
d

ated
 to

 reco
g

nise this sp
ecies as the larg

eto
o

th saw
fish (P. p

ristis) reflecting
 chang

es to
 

the taxo
no

m
y o

f the Pristis g
enus (Faria et al., 2013). The g

reen saw
fish (P. zijsro

n) and
 d

w
arf saw

fish 
(P. clavata) w

ere includ
ed

 o
n the EPB

C
 threatened

 sp
ecies list in 2008 and

 2009 resp
ectively. The 

tw
o

 sp
ecies o

f river sharks p
resent in A

ustralian w
aters (G

lyp
his g

lyp
his and

 G
. g

arricki) w
ere listed

 
o

n the EPB
C

 threatened
 sp

ecies list in 2000 and
 2001. The p

rincip
al threats to

 saw
fish and

 river 
sharks have b

een id
entified

 as; incid
ental cap

ture b
y co

m
m

ercial, recreatio
nal and

 ind
ig

eno
us 

fishing
 and

; hab
itat d

eg
rad

atio
n and

 m
o

d
ificatio

n. 

In 2005 a co
nservatio

n assessm
ent w

as co
m

p
leted

 fo
r the tw

o
 river sharks (G

lyp
his sp

p
.) and

 tw
o

 
o

f the saw
fish sp

ecies (P. m
icro

d
o

n and
 P. zijsro

n) (Stevens et al., 2005). This rep
o

rt hig
hlig

hted
 the 

threats to
 these sp

ecies and
 p

ro
vid

ed
 the b

asis fo
r the no

m
inatio

n o
f the EPB

C
 no

m
inatio

ns fo
r 

P. zijsro
n and

 P. clavata. Field
 et al. (2008) investig

ated
 the d

istrib
utio

n and
 ab

und
ance o

f these 
sp

ecies as w
ell as their interactio

ns w
ith co

m
m

ercial fisheries. O
ne o

f the m
ajo

r kno
w

led
g

e g
ap

s 
id

entified
 fo

r saw
fish and

 river sharks is a lack o
f m

o
nito

ring
 o

f p
o

p
ulatio

n trend
s. 

The Saw
fish and

 River Shark M
ultisp

ecies Reco
very Plan w

as im
p

lem
ented

 in 2015 (D
o

E
, 2015b

). 
This p

lan co
ntains 10 o

b
jectives and

 34 actio
ns that are req

uired
 to

 initiate the reco
very o

f these 
sp

ecies in A
ustralian w

aters. O
ne o

f the m
ajo

r o
b

jectives o
f this reco

very p
lan hig

hlig
hts the need

 
fo

r m
o

re targ
eted

 research fo
r all saw

fish and
 river sharks o

n the E
PB

C
 threatened

 sp
ecies list 

(D
o

E, 2015a). These sp
ecies are currently the sub

ject o
f tw

o
 m

ajo
r N

ESP threatened
 sp

ecies hub
 

p
ro

jects: 

• 
Pro

ject A
1 

https://w
w

w
.nespm

arine.edu.au/project/project-a1-northern-australian-hotspots-recovery-
threatened-euryhaline-species and

;

• 
Pro

ject A
12 

https://w
w

w
.nespm

arine.edu.au/project/project-a12-%
E2%

80%
93-australia%

E2%
80%

99s-
northern-seascape-assessing-status-threatened-and-m

igratory-m
arine 

A
d

d
itio

nally, the num
b

er o
f p

eer-review
ed

 scientific articles fo
r these sp

ecies in A
ustralia has m

o
re 

than d
o

ub
led

 every five years since 2004 (Fig
. 5).  

M
A

U
G

EA
N

 SK
ATE (ZEA

RA
JA

 M
A

U
G

EA
N

A
)

The M
aug

ean Skate w
as listed

 as End
ang

ered
 in 2004 b

ased
 o

n its sm
all p

o
p

ulatio
n size and

 
restricted

 g
eo

g
rap

hic d
istrib

utio
n. D

esp
ite a Threatened

 Sp
ecies Scientific C

o
m

m
ittee (TSSC

) 
reco

m
m

end
atio

n that a reco
very p

lan fo
r the M

aug
ean Skate w

as a hig
h p

rio
rity, no

 reco
very 

p
lan has b

een p
rep

ared
 and

 the p
lan w

as includ
ed

 o
n the N

o
t C

o
m

m
enced

 List in 2009. W
hile 

the M
aug

ean Skate is o
nly kno

w
n to

 o
ccur in Tasm

ania and
 is listed

 as End
ang

ered
 und

er the 
Tasm

anian Threatened
 Sp

ecies Pro
tectio

n A
ct 1995, no

 listing
 ad

vice is availab
le, and

 a reco
very 

p
lan has no

t b
een p

rep
ared

 fo
r the M

aug
ean Skate und

er Tasm
anian leg

islatio
n. Threats to

 the 
M

aug
ean Skate includ

e p
o

llutio
n, fishing

 m
o

rtality and
 the im

p
acts o

f aq
uaculture in M

acq
uarie 

H
arb

o
r (Trelo

ar et al., 2017). 

M
anag

em
ent m

easures have b
een intro

d
uced

 to
 red

uce the likeliho
o

d
 o

f fishery interactio
ns 

w
ith the M

aug
ean Skate and

 m
o

nito
ring

 o
f the harb

o
r is co

nd
ucted

 to
 assess the im

p
acts o

f the 
aq

uaculture ind
ustry (Trelo

ar et al., 2017). R
ecent research has estim

ated
 a p

o
p

ulatio
n size fo

r the 
M

aug
ean Skate in M

acq
uarie H

arb
o

r to
 b

e ap
p

ro
xim

ately 3177 ind
ivid

uals (B
ell et al., 2016). This 

stud
y also

 hig
hlig

hted
 the p

o
tential im

p
acts o

f hum
an activities o

n the rang
e o

f the M
aug

ean 
Skate and

 the im
p

o
rtance o

f d
isso

lved
 o

xyg
en levels in the harb

o
r (B

ell et al., 2016). 

SCH
O

O
L SH

A
RK

 (G
A

LEO
RH

IN
U

S G
A

LEU
S)

The scho
o

l shark w
as listed

 as C
o

nservatio
n D

ep
end

ent (C
D

) o
n the E

PB
C

 threatened
 sp

ecies 
list in 2009 as a result o

f a H
um

ane So
ciety Internatio

nal no
m

inatio
n. The m

ain threats id
entified

 
fo

r scho
o

l sharks m
o

rtality fro
m

 targ
eted

 and
 incid

ental cap
ture in the fisheries o

f so
uth-eastern 

A
ustralia (A

FM
A

, 2015). A
s a C

D
 sp

ecies, a reb
uild

ing
 strateg

y w
as d

evelo
p

ed
 fo

r the scho
o

l 
shark b

y the A
ustralian Fisheries M

anag
em

ent A
utho

rity (A
FM

A
) in 2008 (A

FM
A

, 2008) and
 has 

since b
een review

ed
 and

 revised
 (A

FM
A

, 2015). The Scho
o

l Shark Reb
uild

ing
 Strateg

y uses a 
co

m
b

inatio
n o

f clo
sed

 areas, g
ear restrictio

ns, size lim
its and

 setting
 o

f to
tal allo

w
ab

le catches. 
These m

easures are used
 w

ith the aim
 o

f reb
uild

ing
 scho

o
l shark sto

cks w
hile still allo

w
ing

 fishing
 

fo
r g

um
m

y sharks (M
ustelus antarcticus). 

The sto
ck reb

uild
ing

 strateg
y inco

rp
o

rates sim
ilar elem

ents and
 o

b
jectives to

 a threatened
 

sp
ecies reco

very p
lan and

 is review
ed

 o
ver a five-year tim

efram
e. In ad

d
itio

n, annual review
s o

f 
scho

o
l shark catch rates are co

nd
ucted

 b
y A

FM
A

’s shark reso
urce assessm

ent g
ro

up
 (SharkRA

G
). 

D
esp

ite a d
ecad

e o
f the reb

uild
ing

 strateg
y, the m

o
st recent A

B
A

RES assessm
ent fo

und
 that the 

status o
f the scho

o
l shark sto

ck rem
ains o

verfished
 in A

ustralian w
aters (Patterso

n, H
., W

illiam
s, 

A
., W

o
o

d
ham

s, J. and
 C

urto
tti, R 2019). This assessm

ent w
as b

ased
 o

n the estim
ate that the sto

ck 
rem

ains b
elo

w
 the lim

it reference p
o

int o
f 20 p

er cent o
f unfished

 b
io

m
ass. 

U
PPER SLO

PE D
O

G
FISH

 (CEN
TRO

PH
O

RU
S SPP.)

H
arrisso

n’s d
o

g
fish (C

entro
p

ho
rus harrisso

ni) and
 so

uthern d
o

g
fish (C

. zeehaani) w
ere includ

ed
 o

n 
the E

PB
C

 threatened
 sp

ecies list in 2013 und
er the C

o
nservatio

n D
ep

end
ent categ

o
ry. The U

p
p

er-
Slo

p
e D

o
g

fish M
anag

em
ent Strateg

y w
as d

evelo
p

ed
 b

y A
FM

A
 in 2010 and

 revised
 in 2012 b

ased
 

o
n a review

 o
f the o

rig
inal m

easures (A
FM

A
, 2012 ). The m

ain threat to
 these sp

ecies is m
o

rtality 
fro

m
 cap

ture w
ithin the So

uthern and
 Eastern Shark and

 Scalefish Fishery (SESSF), C
o

m
m

o
nw

ealth 
Traw

l Fishery and
 so

m
e N

SW
 fisheries (A

FM
A

, 2012 ; N
SW

-D
PI, 2012). 

The U
p

p
er-Slo

p
e D

o
g

fish M
anag

em
ent Strateg

y uses a co
m

b
inatio

n o
f a netw

o
rk o

f sp
atial 

clo
sures, 100%

 m
o

nito
ring

 and
 no

n-retentio
n o

f d
o

g
fish. The p

rim
ary o

b
jective o

f the U
p

p
er-Slo

p
e 

D
o

g
fish M

anag
em

ent Strateg
y is to

 p
ro

m
o

te the reco
very o

f H
arrisso

n’s d
o

g
fish and

 so
uthern 
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d
o

g
fish b

ut b
o

th o
f these sp

ecies are still co
nsid

ered
 o

verfished
 in A

ustralian w
aters acco

rd
ing

 
to

 the m
o

st recent assessm
ent fro

m
 A

B
A

RES. Po
p

ulatio
ns rem

ain b
elo

w
 the 20%

 reference p
o

int 
and

 fishing
 m

o
rtality rem

ains uncertain d
esp

ite lo
w

 land
ed

 catch and
 p

ro
tectio

n fro
m

 clo
sures ( 

Patterso
n, H

., W
illiam

s, A
., W

o
o

d
ham

s, J. and
 C

urto
tti, R

 2019).
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Dw
arf Saw

fish, Pristis clavata 

Report Card 
assessm

ent 
Depleted 

IU
CN

 Red List 
Australian 
Assessm

ent 
Refer to G

lobal Assessm
ent 

IU
CN

 Red List 
Global 
Assessm

ent 
Endangered 

Assessors 
Kyne, P.M

., Rigby, C.L. &
 Sim

pfendorfer, C. 

Report Card Rem
arks 

Significant historical declines and now
 protected in Australia but still 

susceptible to capture 

 Sum
m

ary 
The Dw

arf Saw
fish is a coastal and inshore 

saw
fish 

species 
restricted 

to 
northern 

Australia. Its protruding toothed rostrum
 

m
akes it highly susceptible to capture. 

Historical 
records 

suggest 
it 

w
as 

distributed 
throughout 

the 
Indo-W

est 
Pacific O

cean how
ever it is possibly now

 
extinct in these areas and it is now

 restricted to northern Australia. In Australia, it has undergone 
significant declines inferred to be 50-80%

 and it is now
 protected under the EPBC Act and State 

legislation. How
ever, it is susceptible to capture and there is no evidence of population recovery. 

Therefore, the Dw
arf Saw

fish is assessed as Endangered (IU
CN

) and O
verfished (SAFS). Listed on 

Appendix I of CITES and Appendix I and II of CM
S. 

 Distribution 
The Dw

arf Saw
fish is likely restricted to northern Australian w

aters. Historically it m
ay have occurred 

throughout a m
uch broader area of the Indo-W

est Pacific w
ith records present from

 Papua N
ew

 
Guinea, India, Indonesia and m

ore broadly the W
est Pacific (Faria et al. 2013). W

ithin Australia, it is 
found from

 the Pilbara coast (W
estern Australia) through the N

orthern Territory and into the Gulf of 
Carpentaria, Q

ueensland (Last and Stevens 2009). The Kim
berley and northern Pilbara represent an 

im
portant region for the Dw

arf Saw
fish (Thorburn et al. 2008, M

organ et al. 2011).  
 Stock structure and status  
A lack of confirm

ed records of the Dw
arf Saw

fish outside of Australia since the 1800s im
plies large 

scale population declines, range contraction and possible regional extinction in the Indo-W
est Pacific 

outside of Australia. All saw
fish species have undergone significant population declines in Australia, 

although they are largely unquantified. From
 continuing com

m
ercial fisheries, it is inferred that the 

Dw
arf Saw

fish has declined by of 50-80%
. Distinct genetic stocks of the Dw

arf Saw
fish exist in W

estern 
Australia, northern coast of N

orthern Territory and the Gulf of Carpentaria (Phillips et al. 2011, Phillips 
2012). It is considered rare in areas of the Gulf of Carpentaria and N

orthern Territory (Peverell 2005, 

Source: Australian N
ational Fish Collection/CSIRO

. License: CC By 
Attribution-N

onCom
m

ercial. 
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Largetooth Saw
fish (Indo-W

est Pacific subpopulation), 
Pristis pristis 

Report Card 
assessm

ent 
Depleted 

IU
CN

 Red List 
Australian 
Assessm

ent 

Refer to Indo-W
est Pacific 

subpopulation Assessm
ent 

– Critically Endangered 

IU
CN

 Red List 
Global 
Assessm

ent 
Critically Endangered  

Assessors 
Kyne, P.M

., Carlson, J. &
 Sm

ith, K. 

Report Card Rem
arks 

Listed as Vulnerable on EPBC, CITES Appendix I, CM
S Appendix II, 

protected in all states in Australian range 

 Sum
m

ary 
The Largetooth Saw

fish is a very large tropical 
saw

fish 
that 

w
as 

w
idely 

distributed. 
The 

species 
com

prises 
four 

distinct 
subpopulations: 

Eastern 
Atlantic, 

W
estern 

Atlantic, Eastern Pacific and Indo-W
est Pacific. 

All 
four 

subpopulations 
have 

undergone 
significant population declines and the species 
is now

 apparently extinct in m
any form

er 
range states. In m

ost others, records are rare 
and 

therefore 
the 

species 
is 

assessed 
as 

globally 
Critically 

Endangered 
(IU

CN
). 

The 
Indo-W

est Pacific subpopulation w
as once w

idespread how
ever, large scale population declines and 

extirpations have occurred across the Indo-W
est Pacific range, and w

hile there is uncertainty 
regarding its status in parts of the region, Australia now

 likely com
prises a high proportion of the Indo-

W
est Pacific subpopulation (indeed, the global population of the species). Recent records from

 
elsew

here in the Indo-W
est Pacific are now

 extrem
ely rare; in places the species w

as once described 
as ‘com

m
on’ or ‘abundant’. In Australia, all saw

fishes have also undergone significant, albeit largely 
unquantified declines, and although protection and m

anagem
ent is in place in Australia (EPBC Act and 

State legislation), there is no evidence to suggest population recovery at this tim
e. In the Indo-W

est 
Pacific, a population reduction of ≥80%

 is inferred based on a reduction in extent of occurrence from
 

1969 to the present. M
uch of the species’ form

er Indo-W
est Pacific range, w

ith the exception of 
northern Australia, is subject to intense hum

an pressure, particularly through generally unregulated 
and unm

anaged fisheries, and habitat loss and degradation in critical saw
fish habitats. Therefore, the 

Indo-W
est Pacific subpopulation is assessed as Critically Endangered (IU

CN
) and in Australia, 

O
verfished (SAFS). Listed on Appendix I of CITES and Appendix I and II of CM

S. 
 Distribution 
The Indo-W

est Pacific subpopulation of the Largetooth Saw
fish w

as form
erly w

ide ranging from
 parts 

of the W
estern Indian O

cean through India and southeast Asia to N
ew

 Guinea and northern Australia. 

Source: SFU
 U

niversity Com
m

unications/Flickr. License: CC BY 
Attribution 

   

Its current distribution is now
 patchy across its range. It had been confirm

ed from
 several m

ajor river 
system

s of Papua N
ew

 Guinea, Indonesia and M
alaysia, Cam

bodia, Viet N
am

 and the Philippines 
(Roberts 1978, Tan and Lim

 1998, Com
pagno et al. 2005, Stevens et al. 2005). Its occurrence in m

any 
of these rivers is now

 uncertain or non-existent. It m
ay now

 be extinct in several range states, including 
South Africa, the Seychelles, Thailand and others; elsew

here it has been severely depleted. N
orthern 

Australia m
ay be the last viable population stronghold in the Indo-W

est Pacific, although it m
ay persist 

in rem
ote parts of the region. In Australia, it occurs across the tropical north from

 the northeast coast 
of Q

ueensland, across Cape York, the Gulf of Carpentaria, the N
orthern Territory and the Kim

berley 
region (W

estern Australia). It has occurred as a vagrant to southw
estern Australia (Last and Stevens 

2009).  
 StocŬ structure and status  
The species com

prises four distinct subpopulations: Eastern Atlantic, W
estern Atlantic, Eastern Pacific 

and Indo-W
est Pacific. All four subpopulations have undergone significant population declines and the 

species is now
 apparently extinct in m

any form
er range states. In northern Australia there w

as 
evidence of significant genetic structure in P. pristis, w

hich has strong habitat partitioning w
ith 

freshw
ater juveniles and m

arine adults (Phillips et al., 2017). W
hile there have been large population 

declines throughout its range, Australia rem
ains one of the few

 locations w
here there are 

dem
onstrated viable populations (M

organ et al 2011). There are alm
ost no data on population status 

of Largetooth Saw
fish across the Indo-W

est Pacific. ; all populations are how
ever, probably severely 

depleted. Although the St Lucia estuary system
 of South Africa w

as once an im
portant breeding area, 

saw
fishes (including Largetooth Saw

fish) now
 appear to be extinct in that country. They also now

 
appear to be absent from

 southern M
ozam

bique (S. Pierce pers. com
m

. 2012) and w
hile once com

m
on 

in the Zam
bezi River (W

allace 1967) no recent sightings have been docum
ented. M

adagascar, the 
Seychelles, Pakistan and India, am

ongst other Indian O
cean range states, have all seen depletions of 

saw
fishes, including Largetooth Saw

fish. In southeast Asia, localised depletions and extinctions of 
saw

fishes have been reported or inferred from
 across the region. All saw

fish species have undergone 
significant, albeit largely unquantified, declines in Australia.  
 &isheries 
The prim

ary threat to the Largetooth Saw
fish is fishing. The long toothed rostrum

s of saw
fishes m

ake 
them

 extraordinarily vulnerable to entanglem
ent in any sort of net gear, gillnetting and traw

ling in 
particular. The exploitation of elasm

obranchs is high in m
any parts of the Largetooth Saw

fish’s range 
in the Indo-W

est Pacific, particularly in coastal areas and freshw
ater system

s. U
nregulated and 

unm
anaged fisheries, and habitat loss and degradation all threaten saw

fishes across the region. In 
addition to fishing m

ining activities, in northern Australia, N
ew

 Guinea and elsew
here, pose a risk to 

Largetooth Saw
fish through freshw

ater habitat alteration or potential pollution events. Alterations to 
river courses are a realised threat to Largetooth Saw

fish w
hich m

igrate upstream
 in early life stages. 

These range from
 sm

aller barrages and road crossing in northern Australia to large scale river 
alterations in southeast Asia. In Australia, net fisheries account for the greatest bycatch of saw

fish (all 
species) (80.2%

) follow
ed by traw

ling (16.6%
), line fishing (9.2%

) and recreational fishing (0.3%
) 

(Stevens et al. 2005). This species is protected under both federal (EPBC) and state legislation, and a 
recovery plan is in place. A num

ber of Q
ueensland, N

orthern Territory and W
estern Australian inshore 

net fisheries continue to catch Largetooth Saw
fish incidentally. Despite requirem

ents to release these, 
there is no doubt a continuing level of bycatch associated m

ortality. Its international trade is restricted 
by a CITES Appendix I listing. It is listed on Appendix I and II of the Convention on M

igratory Species. 
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,abitat and biology 
 

The Largetooth Saw
fish are generally restricted to shallow

 (<10 m
) coastal, estuarine, and fresh w

aters 
(Thorburn et al. 2007, W

hitty et al. 2008, W
hitty et al. 2009). Juveniles occur in freshw

ater and 
estuarine areas, w

hile adults are m
ostly m

arine. M
axim

um
 size is 656 cm

  total length (TL) although it 
has been estim

ated up to 700 cm
 TL (Com

pagno and Last 1999). M
axim

um
 age is estim

ated at 35 
years in northern Australia (Peverell 2008). M

ales m
ature at 280-300 cm

 TL and fem
ales at 

approxim
ately 300 cm

 TL w
ith age at m

aturity estim
ated at 8-10 years (Thorburn et al. 2007, Peverell 

2008, W
hitty et al. 2008). The litter sizes are 1-13 w

ith an average of 7 pups (Thorson 1976). 
 

Longevity and m
axim

um
 size 

Longevity: estim
ated 35 years 

M
ax size: 656 cm

 TL 

Age and/or size at m
aturity (50%

) 
M

ales: estim
ated 8-10 years, 280-300 cm

 TL 
Fem

ales: estim
ated 8-10 years, 300 cm

 TL 
 LinŬ to Ih

CE
 Page͗ https://w

w
w

.iucnredlist.org/species/18584848/18620395 
LinŬ to page at SharŬ References͗ https://shark-references.com

/species/view
/Pristis-pristis  
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ent 
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Assessm

ent 
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Report Card Rem
arks 

Listed as Vulnerable on EPBC, CITES Appendix I, CM
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protected in all states in Australian range 

 Sum
m

ary 
The Green Saw

fish is a very large ray species that 
historically occurred throughout coastal areas of 
the Indo-W

est Pacific. Green Saw
fish population 

size and historic abundance is poorly know
n, 

how
ever 

the 
species 

is 
believed 

to 
have 

substantially declined throughout its range. Data 
from

 northern Australia indicated that Green 
Saw

fish has low
 rates of population increase. 

Therefore, the species is naturally highly sensitive 
to fishing pressure and w

ill likely be slow
 to 

recover from
 population depletion. Its toothed 

rostrum
 and use of habitat near the sea floor 

m
eans the Green Saw

fish is extrem
ely susceptible to capture in gillnets and dem

ersal traw
l nets. As a 

result, Green Saw
fish has been negatively affected by inshore net and traw

l fisheries. Globally, Green 
Saw

fish populations are suspected to decline m
ore than 80%

 over three generations (approxim
ately 

44 years), and there have likely already been localised extinctions in a num
ber of areas due to intensive 

fishing. Australia has som
e of the last rem

aining viable populations of Green Saw
fish in the w

orld, 
how

ever its Australian range has also significantly decreased. Therefore, it is assessed as Critically 
Endangered (IU

CN
) and in Australia, O

verfished (SAFS). Listed on Appendix I of CITES and Appendix I 
and II of CM

S. 
 Distribution 
Green Saw

fish have a broad Indo-W
est Pacific distribution, from

 South Africa, north along the east 
coast of Africa, through the Red Sea, Persian (Arabian) Gulf, southern Asia, Indo-Australian 
archipelago, and eastern Asia as far north as Taiw

an and southern China (Fow
ler 1941, Blegvad and 

Løppenthin 1944, Sm
ith 1945, M

isra 1969, Com
pagno 2002a, b, Last and Stevens 2009). Its current 

occurrence in m
uch of this range is uncertain due to a lack of reliable data, but it is presum

ed to have 
been extirpated from

 m
uch of this area because of intensive inshore gillnet and traw

l fisheries. In 
Australia, the Green Saw

fish is m
ost abundant in the tropics, but has historically been found in N

ew
 

South W
ales (N

SW
), How

ever, it is likely now
 extinct in N

SW
 w

ith southern extent of Green Saw
fish 

Source: Hoodrat/Flikr. Lincence: CC BY Attribution-
N

oncom
m

ercial-ShareAlike 
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on the east coast contracted from
 Sydney, N

SW
, to the W

hitsunday region of Q
ueensland (Johnson 

1999, N
SW

DPI 2007, Harry et al. 2011). 
 StoĐŬ struĐture and status 
There are lim

ited data available on Green Saw
fish populations. Extensive surveys of fish landing sites 

throughout Indonesia have not observed the species since 2001 (W
. W

hite pers. com
m

. 2012), 
suggesting that its occurrence in this region is now

 questionable. In Australian w
aters, all saw

fish 
species have undergone significant declines. The lack of data from

 surveys and fisheries in m
uch of its 

range suggests that Green Saw
fish abundance has significantly declined in m

ost, if not all, areas. A 
population decline of m

ore than 80%
 is suspected across its global range over the last three 

generations.  
 &isheries 
Globally, the prim

ary threat to the Green Saw
fish is fishing. Its large size, low

 biological productivity, 
propensity for entanglem

ent, and high value all contribute to this vulnerability (Salini et al. 2007, 
Tobin et al. 2010). Inshore gillnet and traw

l fisheries, w
hich are com

m
on and intensive throughout 

m
uch of its global range, are the greatest threat. Although saw

fishes are rarely targeted in these 
fisheries, they are regularly retained bycatch because of the value of their fins, rostrum

 and m
eat. 

O
ther threats to Green Saw

fish include habitat loss (particularly loss of intertidal areas and coastal 
developm

ent), pollution, loss of genetic diversity, and clim
ate change. How

ever, relative to fishing, 
these threats are unlikely to substantially affect global status. 
 This species is protected under both federal (EPBC) and state legislation, and a recovery plan is in 
place. Data on saw

fish in fisheries are sparse, and rarely species specific, m
aking conclusions about 

the extent of threats difficult to determ
ine. Data for northern Australia show

s that gillnets w
ere 

responsible for approxim
ately 80%

 of records of saw
fish captures (Stevens et al. 2005). The gillnet 

fisheries in northern Australia that are likely, or know
n, to interact w

ith Green Saw
fish include the 

Q
ueensland East Coast Inshore Finfish Fishery (Harry et al. 2011), Gulf of Carpentaria Inshore Gillnet 

Fishery (Peverell 2005), Gulf of Carpentaria O
ffshore Gillnet Fishery (Peverell 2005), N

orthern Territory 
Barram

undi Fishery (Field et al. 2008), N
orthern Territory O

ffshore N
et and Line Fishery (Field et al. 

2008), and the Kim
berley Gillnet and Barram

undi Fishery. Praw
n traw

l fisheries know
n, or suspected, 

to interact w
ith Green Saw

fish include the N
orthern Praw

n Fishery, Q
ueensland East Coast Traw

l 
Fishery, and sm

aller praw
n fisheries in W

estern Australia and N
SW

. The species is also encountered in 
fish traw

l fisheries in northern Australia. The capture of Green Saw
fish in recreational line fisheries 

likely occurs at low
 levels. Green Saw

fish w
ere also taken in shark control program

s in N
SW

 and 
Q

ueensland (Giles et al. 2004). The capture of Green Saw
fish in these program

s is now
 non-existent 

(N
SW

) or extrem
ely rare (Q

ueensland). Ecological risk assessm
ents of fisheries in northern Australia 

that interact w
ith Green Saw

fish have dem
onstrated that the species is one of the m

ost at-risk 
elasm

obranch species w
ithin the region. Traw

l data from
 Australia’s N

orthern Praw
n Fishery indicated 

that the recent level of take w
as close to the sustainable lim

it (Zhou and Griffiths 2008), and w
hen 

com
bined w

ith the gillnet take in the sam
e area, it undoubtedly exceeds the sustainable take. As such, 

even in Australian w
aters, threats to the species are ongoing and populations are likely to continue to 

decline w
ithout additional conservation m

easures.  Its international trade is restricted by an CITES 
Appendix I listing. It is listed on Appendix I and II of the Convention on M

igratory Species. 
   

,abitat and bioloŐy 
Green Saw

fish are m
ost com

m
on in shallow

 coastal and estuarine areas, but occur at depths of over 
70 m

 (Stevens et al. 2005). The young are know
n to use nearshore and estuarine areas as nurseries. 

Adults occur m
ore broadly and w

ill use deeper areas (Stephenson and Chidlow
 2003). Green Saw

fish 
m

ay be the largest of the saw
fishes, w

ith reports of individuals in excess of 700 cm
 total length (TL). 

How
ever, m

ost reports suggest lengths over 600 cm
 TL are currently rare. 

 Longevity and m
axim

um
 size 

Longevity: unknow
n 

M
ax size: 600-700 cm

 TL 

Age and/or size at m
aturity (50%

) 
Both sexes: estim

ated 300 cm
 TL 
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Report Card Rem
arks 

Rare species w
ith possibly very few

 m
ature individuals rem

aining 

 Sum
m

ary 
The N

orthern River Shark is a rare 
species 

found 
in 

northern 
Australia and Papua N

ew
 Guinea. 

It is suggested that few
er than 

250 m
ature individuals exist. It is 

threatened by fishing pressure 
and 

is 
presum

ably 
taken 

as 
bycatch 

in 
com

m
ercial 

and 
recreational 

fisheries. 
Habitat 

degradation 
is 

another 
likely 

threat due to its coastal and estuarine distribution. It is listed as Endangered on the Environm
ent 

Protection Biodiversity Conservation Act 1999 list of threatened species and hence protected under 
Com

m
onw

ealth law
. A recovery plan has been developed. U

ntil abundance can be proven to be 
greater than suspected levels, it is assessed as Critically Endangered (IU

CN) and in Australia, 
O

verfished (SAFS).  
 D

istribution  
The distribution of the N

orthern River Shark is uncertain. It occurs in m
arine, freshw

ater and estuarine 
habitats and is know

n to occur in several areas in W
estern Australia (O

rd and King Rivers, King Sound 
and Joseph Bonaparte Gulf) and N

orthern Territory (South and East Alligator Rivers and W
essel 

islands) (Last and Stevens 2009). It has been confirm
ed as occurring in Papua N

ew
 Guinea w

ith the 
finding of tw

o individuals in the coastal m
arine w

aters of the Daru region (W
hite et al. 2015). This w

as 
the first confirm

ed record of this species in Papua N
ew

 Guinea since the 1970s (W
hite et al. 2015). 

Genetic analyses confirm
ed the sam

ples from
 PN

G cluster w
ell w

ith sam
ples collected in northern 

Australia (W
hite et al. 2015).  

 Stock structure and status  
The population size of the N

orthern River Shark is unknow
n but suspected to be sm

all based on their 
rarity and current know

ledge. Surveys targeting freshw
ater and estuarine elasm

obranchs in northern 
Australia (W

estern Australia, N
orthern Territory, Q

ueensland) in m
id-late 2002 collected no Glyphis 

specim
ens, despite sam

pling in 136 sites in 38 rivers. Surveys are currently being conducted in the 
N

orthern Territory to better understand the population of the species. It is inferred that the 
population contains few

er than 250 m
ature individuals and no subpopulation contains m

ore than 50 
m

ature individuals. 

Source: W
hite et al. 2015. License: CC By 

Attribution. 

&isheries 
The prim

ary threats to N
orthern River Sharks are likely fishing pressure and habitat degradation 

(Com
pagno 2002). The N

orthern River Shark m
ay be largely restricted to freshw

ater and brackish parts 
of rivers w

hich com
bined w

ith the very sm
all population places the species at greater risk to fishing 

and habitat changes than m
ore w

idely ranging species. Com
m

ercial fishing in the form
 of gillnetting 

(legal or illegal) or longlining in northern Australian probably accounts for m
ost of the take. 

Com
m

ercial net fishing is prohibited in the m
outh of the Adelaide River (N

orthern Territory) to protect 
Glyphis spp. including G. garricki. The species is totally protected in W

estern Australia under the 
FRM

A. Recreational fishing m
ay be in the form

 of illegal gillnetting or hook and line fishing (using bait 
and/or lures). The potential im

pacts of fishing operations on this species need further investigation. 
 ,

abitat and bioloŐy 
 

N
orthern River Sharks are found in large tidal tropical river system

s and coastal habitats w
ith high 

turbidity. The juveniles and sub-adults have been found in freshw
ater, estuarine and m

arine habitats 
(salinities of 2-36 part per thousand), w

hile adults have only been recorded in m
arine habitats (Larson 

2000, Pillans et al. 2010, W
hite et al. 2015). M

axim
um

 size is estim
ated at 250-300 cm

 total length 
(TL), w

ith m
ales m

ature at approxim
ately 142 cm

 TL and a 177 cm
 TL fem

ale w
as m

ature (Last and 
Stevens 2009). In northern Australia, a single fem

ale w
as recorded w

ith 9 pups and free sw
im

m
ing 

young have been found in O
ctober, w

hich suggests they give birth in O
ctober (Pillans et al. 2010). Little 

else is know
n of the biology. 

 Longevity and m
axim

um
 size 

Longevity: unknow
n 

M
ax size: 250-300 cm

 TL 

Age and/or size at m
aturity (50%

) 
M

ales: ~142 cm
 TL 

Fem
ales: unknow

n 
  >ink to /h

CN
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/species/view
/Glyphis-garricki 
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 Pollard, D. 

Report Card Rem
arks 

Rare species w
ith possibly few

 m
ature individuals rem

aining 

 Sum
m

ary 
The 

Speartooth 
Shark 

is 
a 

very 
rare, 

estuarine and coastal shark species found in 
northern Australia and Papua N

ew
 Guinea. 

It is suggested that few
er than 2,500 m

ature 
individuals exist and that no subpopulation 
contains m

ore than 250 m
ature individuals. 

It 
is 

presum
ably 

threatened 
by 

fishing 
pressure 

as 
it 

is 
taken 

as 
bycatch 

in 
com

m
ercial 

and 
recreational 

fisheries. 
Habitat degradation in rivers and estuaries is also a likely threat. It is listed as Critically Endangered on 
the Environm

ent Protection Biodiversity Conservation Act 1999 list of threatened species and a 
recovery plan developed. U

ntil abundance can be proven to be greater than suspected levels, it is 
assessed as Endangered (IUCN

) and in Australia, O
verfished (SAFS).   

 D
istribution 

The distribution of the Speartooth Shark is know
n from

 lim
ited specim

ens in scattered locations off 
northern Australia and N

ew
 Guinea (Com

pagno et al. 2008). W
ithin Australia it has been recorded in 

the Bizant and W
enlock Rivers (Q

ueensland) and the Adelaide and East and South Alligator Rivers 
(N

orthern Territory) (Last and Stevens 2009). W
ithin N

ew
 Guinea, it has been recorded close to Port 

Rom
illy and the Fly River (Com

pagno et al. 2008), and from
 the Daru region (W

hite et al. 2015). The 
three individuals from

 Daru w
ere the first confirm

ed records of this species in N
ew

 Guinea since the 
1960s (W

hite et al. 2015). 
 Stock structure and status  
The population size of the Speartooth Shark is poorly know

n, but is suspected to be sm
all based on 

current 
know

ledge 
and 

their 
apparent 

rarity. 
Surveys 

targeting 
freshw

ater 
and 

estuarine 
elasm

obranchs in northern Australia (W
estern Australia, N

orthern Territory, Q
ueensland) in m

id-late 
2002 collected no Glyphis specim

ens, despite sam
pling in 136 sites in 38 rivers. Research in the 

N
orthern Territory and Q

ueensland to better understand the population of the species have identified 
areas w

here juveniles are com
m

on (e.g. Lyon et al. 2017). It is inferred that the global population 
contains few

er than 2,500 m
ature individuals and that no subpopulation contains m

ore than 250 
m

ature individuals. Populations should be conserved to m
aintain genetic diversity. N

o inform
ation on 

stock structure is currently available. 

Source: W
hite et al. 2015. License: CC By Attribution. 

 &isheries 
The Speartooth Shark m

ay be largely restricted to freshw
ater and brackish parts of rivers and coastal 

inshore w
aters w

hich com
bined w

ith the very sm
all population places the species at greater risk to 

fishing and habitat changes than m
ore w

idely ranging species. They are taken as bycatch in gillnet 
fisheries for barram

undi and shark, and are also caught in crab traps in rivers (R. Dw
yer pers. com

m
.). 

Juveniles are also caught be recreational anglers fishing in rivers. 
 ,

abitat and bioloŐy  
 

The Speartooth Shark is found inshore in highly turbid estuarine and freshw
ater habitats of salinities 

of 0.8-28.0 parts per thousand (Pillans et al. 2010; Lyon et al. 2017). In northern Australia, sm
all 

juveniles have been recorded up to 100 km
 inland late in the dry season w

ith larger individuals found 
closer to the river m

outh (Pillans et al. 2010). M
axim

um
 size is estim

ated at 260 cm
 total length (TL), 

based on the first adults of this species recently recorded from
 Papua N

ew
 Guinea that w

ere taken in 
coastal m

arine w
aters (W

hite et al. 2015). The pregnant fem
ale w

as estim
ated to be 237-260 cm

 TL, 
and the tw

o adult m
ales approxim

ately 228 cm
 TL and 251-256 cm

 TL (W
hite et al. 2015). Anecdotal 

inform
ation suggests litter sizes of 6 or 7 pups (W

hite et al. 2015). Little else is know
n of the biology. 

 Longevity and m
axim

um
 size 

Longevity: unknow
n 

M
ax size: approxim

ately 260 cm
 TL 

Age and/or size at m
aturity (50%

) 
U

nknow
n 
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G
rey N

urse Shark (Eastern Australia subpopulation), 
Carcharias taurus 
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assessm

ent 
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ent 
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ent-  
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CN
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G
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Assessm

ent 
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Assessors 
Pollard, D.A., Gordon, I., M

cAuley, R.B. &
 Sim

pfendorfer, C. 

Report Card Rem
arks 

Significant declines w
ith slow

 recovery 

 Sum
m

ary 
The 

Grey 
N

urse 
Shark 

(Eastern 
Australia 

subpopulation) is a large bodied species that 
inhabits coastal and continental shelf w

aters of 
eastern 

Australia. 
Significant 

declines 
in 

population size occurred in the 1960s and 1970s 
from

 
targeted 

and 
incidental 

capture 
in 

com
m

ercial and recreational fisheries and shark 
control program

s. The population has declined by 
94-99%

 in less than three generations (40 years). 
It has been protected in N

ew
 South W

ales since 
1984 and nationally since 1999. How

ever, due to 
its slow

 life history characteristics and poor rebound potential its recovery is slow
 w

ith num
bers still 

likely below
 1700. Therefore, the Grey N

urse Shark (Eastern Australia subpopulation) is assessed as 
Critically Endangered (IUCN

) and O
verfished (SAFS). The global population is assessed as Vulnerable 

(IUCN
). 

  D
istribution 

Grey N
urse Sharks (Eastern Australia subpopulation) are distributed throughout Q

ueensland and N
ew

 
South w

ales. It is a m
igratory species and is know

n to aggregate in gutters and caves near rocky reefs 
and islands. O

verfishing has led to localised depletion of Grey N
urse Sharks at m

any form
er 

aggregation sites (Last and Stevens 2009). A separate subpopulation of Grey N
urse Sharks occurs off 

W
estern Australia. 

 Stock structure and status   
This subpopulation w

as estim
ated to consist of as few

 as 500 individuals (O
tw

ay and Parker 2000). 
Recent analyses estim

ate a population size of 1146-1662 (Cardno Ecology Lab 2010). Both estim
ates 

suggest that this subpopulation of Grey N
urse Sharks has declined by m

ore than 90%
. The Eastern 

Australia subpopulation is genetically distinct from
 the W

estern Australia subpopulation (Stow
 et al. 

2006). 
 

Source:  Sarah Speight. License: CC BY Attribution-
N

oncom
m

ercial-ShareAlike 3.0 

 

 Fisheries 
The prim

ary threat to Grey N
urse Sharks (Eastern Australia subpopulation) w

as current and historic 
fishing. Currently, it is taken as bycatch in com

m
ercial and recreational fisheries as w

ell as shark 
control program

s. It is no longer present at a num
ber of sites w

here aggregations of 40 or m
ore 

individuals w
ere com

m
on. In the 1950s and 1960s, 36 Grey N

urse Sharks w
ere captured annually on 

average in N
ew

 South W
ales shark control program

s. By the 1980s only three w
ere caught per year 

and in the 1990s only three w
ere caught in total. A sim

ilar declining trend w
as apparent in Q

ueensland 
shark control program

s. Although protected since 1986, it is still taken as bycatch in the N
ew

 South 
W

ales Trap and Line Fishery (Fletcher and M
cVea 2000). From

 1998-2001 a diver survey show
ed that 

5-7%
 of Grey N

urse Sharks had fishing gear em
bedded in their jaw

s from
 w

obbegong set lines (O
tw

ay 
and Parker 2000). 
 H

abitat and biology 
 

The Grey N
urse Shark is found in coastal and continental shelf w

aters, often associated w
ith rocky 

reefs and gutters. It occurs from
 the surface to depths of 200 m

. It m
igrates in association w

ith 
seasonal and reproductive events (O

tw
ay and Ellis 2011, Bansem

er and Bennett 2011). There are no 
life history data specific to the Eastern Australia subpopulation, so data is inferred from

 other 
populations. M

axim
um

 age for another subpopulation w
as recorded to be at least 40 years (Passerotti 

et al. 2014).  
 Longevity and m

axim
um

 size 
Longevity: ~40 years 
M

ax size: 320 cm
 TL 

Age and/or size at m
aturity (50%

) 
M

ales: 190 cm
 TL 

Fem
ales: 220 cm

 TL 
  Link to IU

CN
 Page:  http://w

w
w

.iucnredlist.org/details/3854/0 
Link to page at Shark References: http://shark-references.com

/species/view
/Carcharias-taurus 
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Report Card Rem
arks 

Taken in fisheries on the Australian east coast w
here m

anagem
ent 

m
easures im

plem
ented follow

ing large population declines, but 
recovery is expected to be slow

 

 Sum
m

ary 
The Gulper Shark is a rare deepw

ater dogfish w
ith 

a w
idespread global distribution. It is taken as 

bycatch in deepw
ater fisheries and population 

declines of 80-95%
 have been estim

ated in the 
northeast 

Atlantic. 
In 

Australia, 
it 

is 
m

ay 
be 

exposed to fishing pressure on the east coast and 
although there is little inform

ation on the catch of 
the species, declines of >90%

 have been recorded 
for other Centrophorus species in the region. This 
part of its range is still continually fished and there 
is no evidence that num

bers have recovered on these fishing grounds. The Gulper Shark has one of 
the low

est reproductive potentials of all sharks w
ith only one pup per litter and a tw

o-year gestation 
period. This m

akes it extrem
ely vulnerable to overexploitation and population depletion. There is the 

potential for increased exposure to unm
anaged fishing effort as global fishing fleets m

ove deeper. In 
Australia, m

anagem
ent m

easures have been im
plem

ented to prom
ote recovery of depleted 

deepw
ater sharks on the east coast. Therefore, the species is assessed as globally Vulnerable (IU

CN
) 

and in Australia, O
verfished (SAFS), because although m

anagem
ent is in place, recovery of 

Centrophorus species has not yet been show
n and is expected to take decades. 

  D
istribution 

The Gulper Shark is w
idely distributed in all ocean basins in tem

perate and tropical w
aters, except the 

eastern Pacific. In Australia, it has a disjunct distribution on the east and w
est coasts; in the east it is 

found from
 northeast Q

ueensland to W
ooli (N

ew
 South W

ales) and in W
estern Australia from

 Dirk 
Hartog Island to M

ontebello Islands (W
hite et al. 2013). There has been taxonom

ic confusion in the 
past w

ith this species also reported under the nam
es C. niaukang and C. acus. These are now

 both 
know

n to be C. granulosus (W
hite et al. 2013). 

   

Source: Anne Richards/N
EFSC/N

O
AA. License: Public Dom

ain 

   

StoĐk struĐture and status 
The Gulper Shark is rare and determ

ination of population status has been hindered by taxonom
ic 

issues that have only recently been resolved. Consequently, there is currently no inform
ation on 

population structure or trend for the species. How
ever, dram

atic declines of >90%
 in other 

Centrophorus species have been recorded w
here exposed to fishing pressure in the region (Graham

 
et al. 2001). O

n the w
est coast fishing effort is low

 w
ithin its know

n range. 
 &isheries 
The species is reported to be caught as bycatch of deepw

ater fisheries in the northeast Atlantic, the 
northw

est Pacific and other regions. In Australia, it is likely taken in the traw
l sector of the Southern 

and Eastern Scalefish and Shark Fishery along the east coast in the southern part of its range, although 
there is no catch data. Large declines in Centrophorus spp. w

ere reported in that fishery at depths of 
200-399 m

 and 400-649 m
, w

hich include the depths at w
hich Gulper Shark occurs (Kyne and 

Sim
pfendorfer 2010). Subsequently, catch lim

its and spatial and depth closures w
ere im

plem
ented to 

prom
ote recovery of other overfished dogfish populations, w

ith recovery estim
ated to take m

any 
decades (AFM

A 2006, AFM
A 2012).  

 ,
abitat and bioloŐy  

 
The Gulper Shark is dem

ersal on the upper continental slopes and outer continental shelves at depths 
from

 98 to 1700 m
, m

ostly betw
een 300 to 800 m

 (Baino et al. 2001, Com
pagno 1984, W

hite et al. 
2013). M

axim
um

 size is 165 cm
 total length (TL), w

ith m
ales m

ature at 105-118 cm
 TL and fem

ales at 
143 cm

 TL (W
hite et al. 2013). The species has only one pup per litter, a gestation period of about tw

o 
years and possible resting periods betw

een pregnancies (Guallart 1998). This m
akes it one of the shark 

species w
ith the low

est reproductive potential. 

 >ink to /h
CE

 WaŐe͗ http://w
w

w
.iucnredlist.org/ 

>ink to paŐe at Shark ReĨerenĐes͗ https://w
w

w
.shark-

references.com
/species/view

/Centrophorus-granulosus  
 ReĨerenĐes 
AFM

A (2006) Response to M
inisterial Direction- SESSF. Australian Fisheries M

anagem
ent Authority. Australian G

overnm
ent.  
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pper-slope dogfish m
anagem

ent strategy. AFM
A-m

anaged Fisheries. Australian Fisheries M
anagem
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Australian G

overnm
ent.  
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to date. FAO
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G
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G
uallart, J. 1998. Contribución al conocim

iento de la biología y la taxonom
ía del tiburón batial Centrophorus granulosus (Bloch &

 
Schneider, 1801) (Elasm

obranchii, Squalidae) en el M
ar Balear (M

editerráneo occidental). Tesis doctoral, U
niversitat de  

Kyne, P.M
., and Sim

pfendorfer, C.A. (2010) Deepw
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and conservation.'. (Eds. JC Carrier, JA M
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R H
eithaus) pp. 37-113. (CRC Press: Boca Raton, Florida)  

W
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.J.P.; H
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(Squaliform
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acus G
arm

an and C. niaukang Teng. �ootaǆa 3752, 1, 035-072 

Longevity and m
axim

um
 size 

Longevity: unknow
n 

M
ax size: 165 cm

 TL 

Age and/or size at m
aturity (50%

) 
M

ales: 105-118 cm
 TL 

Fem
ales: 143 cm

 TL 
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CN
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ent 
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Assessm

ent 

IU
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G
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Assessm

ent 
Endangered 

Assessors 
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, K. 

Report Card Rem
arks 

In Australia, severely depleted w
ith m

anagem
ent m

easures 
im

plem
ented but recovery expected to be slow

 

 ^Ƶŵ
ŵ

arǇ 
The Harrisson’s Dogfish is a deepw

ater species of 
eastern Australia and N

ew
 Zealand. It is taken as 

bycatch by deepw
ater fisheries and  

depletion estim
ates for this dogfish off eastern 

Australia 
indicated 

a 
79%

 
reduction 

in 
virgin 

population size. This part of its range is still fished 
and there is no evidence that num

bers have 
recovered on these fishing grounds. It has very low

 
productivity that m

ake the species extrem
ely sensitive to rapid population depletion by com

m
ercial 

fishing and also m
eans very slow

 recovery after such depletion. A num
ber of conservation m

easures 
have been im

plem
ented to prom

ote recovery follow
ing its listing as Conservation Dependent (EPBC 

Act). These include a total ban on retaining any specim
ens for sale, gulper shark (Centrophorus spp.) 

protection areas off Sydney and eastern Bass Strait that are closed to all m
ethods of fishing, and a ban 

on traw
ling below

 700 m
 along the east coast south from

 Sydney. Therefore, the species is assessed 
as globally Endangered (IU

CN
) and O

verfished (SAFS) because although m
anagem

ent is in place, 
recovery has not yet been show

n and is expected to take decades. 
  D

isƚriďƵƚion 
Harrisson’s Dogfish occurs off eastern Australia and the seam

ounts and ridges off N
ew

 Zealand (Duffy 
2007, Last and Stevens 2009). In Australia, it is found from

 southern Q
ueensland to South East Cape 

(Tasm
ania) and on all the Tasm

antid seam
ounts (except for Gascoyne Seam

ount) (K. Graham
 pers. 

obs.).  
 ^ƚoĐŬ sƚrƵĐƚƵrĞ anĚ sƚaƚƵs  
Harrisson’s Dogfish has been depleted off N

ew
 South W

ales betw
een Sydney and the Eden-Gabo 

Island area w
here over 20 years from

  1976–1977 to 1996–1997 there w
as a >99%

 decline in relative 
abundance of all gulper sharks (Centrophorus spp.) (Andrew

 et al. 1997, Graham
 et al. 2001). It is likely 

that there is still som
e low

 level fishing m
ortality in both the lightly fished northern part of its range 

and the severely depleted southern part of its range, possibly resulting in a continuing slow
 decrease 

in the total population size. There is no know
ledge of the relative abundance of this dogfish outside 

Australian w
aters.  

Source: CSIRO
 N

ational Fish Collection.  
License: CC BY Attribution 

   

&ishĞriĞs 
The prim

ary threat to the Harrisson’s Dogfish is fishing. The core depth of the species (350 to 800 m
) 

coincides w
ith the m

ost heavily fished depths by traw
lers and longliners operating on the upper slope 

around southeast Australia. In the period 1975–2000, the population south of N
ew

castle (N
SW

) w
as 

severely affected w
ith its relative abundance reduced to <5%

 of historical levels (Graham
 et al. 2001, 

Daley et al. 2002, W
ilson et al. 2009). Com

m
ercial fishing in the Com

m
onw

ealth Traw
l and Scalefish 

Hook Sectors of the Southern and Eastern Scalefish and Shark Fishery (SESSF) continued to affect the 
rem

aining stock, despite a ban on traw
ling below

 700 m
 im

plem
ented in 2007 (AFM

A 2006). In 2010, 
the stock status for the three species of upper slope gulper sharks (Harrisson’s Dogfish, Endeavour 
Dogfish C. m

oluccensis and Southern Dogfish C. zeehaani) on southeast Australian grounds w
as 

assessed as ‘overfished’ and ‘subject to overfishing’ (Stobutzki et al. 2011). Further south off eastern 
Bass Strait and Tasm

ania, traw
ling and targeted gillnet fishing in the 1980s and 1990s also severely 

depleted num
bers (Daley et al. 2002). As a result of population declines a plan of m

anagem
ent w

as 
im

plem
ented (AFM

A 2012) and the species w
as listed as Conservation Dependent under the 

Environm
ent Protection Biodiversity Conservation Act 1999 (EPBC Act) in 2013. This plan includes 

closures to allow
 the recovery of the population, no retention and other spatial and tem

poral closures. 
Incidental fishing m

ortality by dem
ersal traw

lers and auto longliners targeting upper slope teleosts 
m

ay continue to m
aintain pressure on the rem

nant population of Harrisson’s Dogfish off southeast 
Australia. There is lim

ited deepw
ater com

m
ercial fishing activity across N

ew
 Zealand Exclusive 

Econom
ic Zone w

aters, the north Tasm
an and Coral Sea w

here it also occurs. 
 H

aďiƚaƚ anĚ ďioůogǇ 
Harrisson’s Dogfish inhabits the upper to m

id-continental slope, m
ainly at depths betw

een 350 and 
800 m

 but w
ith an overall depth range of 275–1,050 m

. M
axim

um
 size is 112 cm

 total length (TL), w
ith 

m
ales m

ature at 84 cm
 TL and fem

ales at 99 cm
 TL (Graham

 and Daley 2011). It has a very low
 

fecundity of one to tw
o pups every tw

o (or possibly three) years and an estim
ated age at first m

aturity 
of >23 years (W

hitely 2004).  
 

Longevity and m
axim

um
 size 

Longevity: unknow
n 

M
ax size: 112 cm

 TL 

Age and/or size at m
aturity (50%

) 
M

ales: 84 cm
 TL 

Fem
ales: estim

ated >23 years, 99 cm
 TL 

  >inŬ ƚo /h
�E
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w
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/Centrophorus-harrissoni 
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School Shark, G
aleorhinus galeus  

Report Card 
assessm

ent 
Depleted 

IU
CN

 Red List 
Australian 
Assessm

ent 
Vulnerable 

IU
CN

 Red List 
G

lobal 
Assessm

ent 
Vulnerable 

Assessors 
W

alker, T.I., Cavanagh, R.D., Stevens, J.D., Francis, M
.P., Carlisle, A.B., 

Chiaram
onte, G.E., Dom

ingo, A., Ebert, D.A., M
ancusi, C.M

., M
assa, A., 

M
cCord, M

., M
orey, G., Paul, L.J., Serena, F. &

 Vooren, C.M
. 

Report Card Rem
arks 

Dram
atic population reductions in Australia, restrictive Australian catch 

lim
its introduced. This species has been assessed in the Status of 

Australian Fish Stocks Reports (SAFS 2019) as Depleted 
http://w

w
w

.fish.gov.au/ 

 Sum
m

ary 
The School Shark is a w

idespread shark of 
tem

perate areas w
hich has been fished in all 

parts of its distribution. In southern Australia, 
w

here it w
as prim

arily fished for m
eat for fish 

and 
chips, 

the 
current 

m
ature 

biom
ass 

is 
estim

ated to be below
 20%

 of the level before 
com

m
ercial target fishing began in the 1920s. 

As 
a 

result, 
it 

w
as 

listed 
as 

Conservation 
Dependent (EPBC Act) in 2009 and a recovery 
plan 

developed. 
The 

species 
has 

very 
low

 
biological 

productivity; 
m

axim
um

 
age 

is 
potentially 60 years, age at m

aturity in fem
ales exceeds 10 years and m

ature fem
ales breed only 

every third year. Fisheries for the species are m
anaged by Individual Transferrable Q

uotas in 
Australia that should allow

 stocks to gradually rebuild. Increasing abundances of juveniles suggests 
som

e population recovery is occurring. In Australia the species is assessed as Vulnerable (IUCN
), and 

assessed in the Status of Australian Fish Stocks Reports as Depleted (SAFS). The global population is 
assessed as Vulnerable (IUCN

). 
 D

istribution 
The School Shark is distributed w

idely in tem
perate coastal regions of the w

orld. W
ithin Australasia, 

the species occurs around N
ew

 Zealand and off southern Australia from
 Perth (W

estern Australia) to 
M

oreton Bay (Q
ueensland), including Lord How

e Island (uncertain) and Tasm
ania (Last and Stevens 

2009).  
     

Source: Jens Christian Schou / Biopix (via EO
L). License: CC 

BY Attribution 

   Source: Jens Christian Schou / Biopix (via EO
L). License: CC BY 

Attribution 
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Stock structure and status  
The School Shark has six w

idely separated sub-populations that do not m
ix; Australasia, N

ortheast 
Pacific, Southeast Pacific, southern Africa, Southw

est Atlantic and N
ortheast Atlantic (W

ard and 
Gardner 1997, Chabot and Allen 2009, Hernández et al. 2015). In Australia the biom

ass has been 
reduced to below

 20%
 (1990) and pup production at the start of 1997 w

as 12‒18%
 of the level 

before com
m

ercial target fishing began (Punt et al. 2000, M
arton and Curtotti 2014). Declines in 

juvenile abundance during 1940 to 1950 in Tasm
anian nursery areas w

ere attributed to fishing for 
pregnant fem

ales. Continued nursery area sam
pling during the 1990s (Stevens and W

est 1997) 
indicated a substantial further reduction in abundance of pups and sm

all juveniles in Tasm
anian and 

Victorian em
baym

ents and estuaries. Recent sam
pling in these nursery areas has recorded 

increasing abundances of juveniles suggesting som
e population recovery m

ay be occurring. W
hile 

m
anagem

ent m
easures have been introduced to prom

ote recovery, it is unclear w
hether fishing 

m
ortality has been adequately reduced to allow

 the stock to recover from
 its recruitm

ent overfished 
state. M

easurable im
provem

ents in biom
ass are yet to be detected, and the stock is considered to 

be Depleted (see link to SAFS w
ebsite below

). 

 Fisheries 
The prim

ary threat to the School Shark is fishing w
ith gillnets and longlines in southeastern Australia. 

Historically this species w
as targeted, but is now

 only taken as a byproduct of gum
m

y shark targeted 
fishing. The species has a long history of exploitation for liver oil, m

eat and fins in target fisheries in 
m

ost parts of its range. M
inor threats include fishing w

ith traw
ls and other m

ethods. In southeast 
Australia, the harvest of School Shark began in the m

id-1920s. W
ith establishm

ent of the shark m
eat 

m
arket in 1964, production rose rapidly to peak during 1969 at 3,158 t. This declined after the ban 

on the sale of large school sharks in 1972 because of their m
ercury content but increased again w

ith 
relaxation of the m

ercury law
s, reaching 3,060 t during 1986. After 1986, the total annual catch from

 
the shark fishery declined to 170 t by 2001 as a result of m

anagem
ent restrictions (W

alker 1999, 
W

alker and Gason 2009). Recreational catch is currently unknow
n, but previous records show

 7208 
anim

als retained by recreational anglers in South Australia in 2013-2014.The species w
as listed as 

Conservation Dependent under the Environm
ent Protection Biodiversity Conservation Act 1999 

(EPBC Act) in 2009 and a rebuilding plan developed. This included a range of regulations and bycatch 
lim

its designed to prom
ote population recovery. Approxim

ately 210 t of School Shark w
ere caught in 

2017. 
 H

abitat and biology 
The School Shark is prim

arily dem
ersal and occurs from

 shallow
 w

ater to w
ell offshore (Com

pagno et 
al. 2005). In Australasia, the species is found to about 800 m

 depth. Life history characteristics vary 
regionally (W

alker 1999). In Australasia, m
axim

um
 size is 175 cm

 total length (TL) and individuals 
take at least 8 years to m

ature (W
alker 1999, Ebert 2003, W

alker 2005).  
 Longevity and m

axim
um

 size 
Longevity: 50 yrs 
M

ax size: 175 cm
 TL 

Age and/or size at m
aturity (50%

) 
M

ales: 8-10 years, 126-131 cm
 

Fem
ales: 10-15 years, 142 cm

 
 Link to State of Australian Fish Stocks Page: http://w

w
w

.fish.gov.au  
Link to IU

CN
 Page: http://w

w
w

.iucnredlist.org/details/39352/0 
Link to page at Shark References: http://w

w
w

.shark-references.com
/species/view

/Galeorhinus-
galeus 
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W
hite Shark, Carcharodon carcharias 

Report Card 
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ent 
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CN

 Red List 
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ent 
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ent 
IU

CN
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G
lobal 

Assessm
ent 

Vulnerable 

Assessors 
Fergusson, I., Com

pagno, L.J.V. &
 M

arks, M
. 

Report Card Rem
arks 

Low
 productivity and likely declines in catches; Recovery Plan in 

Australia 
 Sum

m
ary 

The 
W

hite 
Shark 

is 
w

idely 
distributed 

throughout tropical and tem
perate w

aters. It is 
know

n to m
ove long distances along coastlines 

and 
across 

the 
open 

ocean. 
It 

is 
fairly 

uncom
m

on throughout m
uch of its distribution 

but is com
m

only recorded in South Africa, 
California, 

Australia 
and 

northeast 
U

nited 
States. The species is taken as incidental catch 
in com

m
ercial and recreational fisheries. It is 

targeted 
in 

shark 
control 

program
m

es 
in 

Australia and South Africa w
ith data indicating 

long term
 declines have occurred. The teeth, jaw

s and fins are highly prized. The W
hite Shark has a 

low
 reproductive rate w

hich lim
its its ability to recover from

 exploitation. The species is listed on 
Appendix II of CITES. The W

hite Shark is currently protected in Australia (listed as Vulnerable on EPBC 
Act), N

ew
 Zealand, South Africa, U

SA, M
editerranean and European countries and m

any sm
all Island 

States. Australia has a Recovery Plan in place, though w
ithout accurate estim

ates of population size it 
is not possible to determ

ine if populations are recovering. Therefore, the W
hite Shark is assessed as 

globally Vulnerable (IUCN
) and in Australia as O

Verfished (SAFS), w
ith actions underw

ay to m
ore 

accurately assess the population trend. 
  D

istribution 
The W

hite Shark is cosm
opolitan throughout m

uch of the ocean w
ith a preference for tem

perate 
w

aters (Com
pagno 2001). It is concentrated in coastal and pelagic shelf w

aters but is also found in the 
open ocean. It probably occurs throughout Australian w

aters but is m
ore com

m
on in the south, from

 
N

orth W
est Cape (W

estern Australia), across southern Australia and north to central Q
ueensland (Last 

and Stevens 2009, DoE 2013). There are know
n linkages betw

een W
hite Sharks that occur in Australian 

w
aters and N

ew
 Zealand and South Africa (Bonfil et al. 2005, Francis et al. 2015). 

     

Source: sharkdiver.com
/W

ikim
edia Com

m
ons. Licence: Public 

Dom
ain. 

StoĐk struĐture and status  
There is som

e lim
ited inform

ation on population size, structure, and trend for the W
hite Shark. 

Genetic evidence suggests that there are separate populations around the w
orld, despite the W

hite 
Shark being highly m

obile (Andreotti et al. 2016a). In Australia, genetics and m
ovem

ent data suggests 
there are tw

o populations of W
hite Sharks, one on the east coast and another on the southw

est coast 
that are separated by Bass Strait (Blow

er et al. 2012). Based on genetics, a theoretical population size 
of breeding adults across all of Australia w

as approxim
ately 1500 individuals. This estim

ate w
as 

prelim
inary due to a low

 num
ber of sam

ples and m
ust be interpreted w

ith caution. It w
as not possible 

to estim
ate the east coast population size, w

hile the w
est coast prelim

inary population estim
ate w

as 
approxim

ately 700 breeding individuals (Blow
er et al. 2012). Recent analysis using a close-kin genetic 

approach estim
ated the eastern Australian (including N

ew
 Zealand) adult population size w

as 
approxim

ately 750 individuals, and the W
est Coast population w

as approxim
ately 1460 individuals 

(Bruce et al. 2018). 
 Defining the trend in Australian W

hite Shark population is difficult as the species is w
idely dispersed, 

highly m
obile, occurs in low

 density and there is lim
ited catch data because it is not targeted by 

com
m

ercial fishers (DoE 2013). Data from
 the N

ew
 South W

ales (N
SW

) shark control program
m

e 
suggests W

hite Shark num
bers m

ay have stabilised in N
SW

 over the last 30 years (DoE 2013). Sim
ilar 

evidence com
es from

 the close-kin genetic analysis (Bruce et al. 2018)There is historical evidence of a 
decline in W

hite Shark num
bers across Australia over the last 60 years w

ith no evidence that num
bers 

have substantially recovered since they w
ere protected in Australia by a listing as Vulnerable under 

the Environm
ent Protection and Biodiversity Conservation Act 1999 (EPBC Act) and protected under 

various state legislation in the late 1990s due to population decline (DoE 2013). Australia has a 
N

ational Recovery Plan in place that aim
s to halt the decline and support the recovery of the W

hite 
Shark in Australian w

aters w
ith actions identified to m

ore accurately assess population trends (DoE 
2013). 
 &isheries 
W

hite Sharks are caught as bycatch in com
m

ercial and recreational fisheries, and also killed in shark 
control program

s in Q
ueensland and N

ew
 South W

ales. As a Threatened species this species cannot 
be targeted by fishers. The teeth, jaw

 sets and fins are highly prized (Ebert et al. 2013). It has a 
relatively low

 intrinsic rebound potential that lim
its its ability to recover from

 exploitation (Sm
ith et 

al. 1998). The m
ajority of catches w

orldw
ide are through incidental catch in recreational fisheries and 

com
m

ercial fisheries operating longlines, setlines, gillnets, traw
ls and other gear. The overall, long-

term
 im

pact of these causes of m
ortality upon regional populations is probably detrim

ental. The W
hite 

Shark is also currently protected in New
 Zealand, South Africa, U

SA, M
editerranean and European 

countries and m
any sm

all Island States (Ebert et al. 2013). Exem
ptions are m

ade for shark control 
program

m
es. The W

hite Shark is also protected through international agreem
ents, that is, the 

Convention on International Trade in Endangered Species (CITES) Appendix II and Convention on 
Conservation of M

igratory Species (CM
S) Appendices I and II. 

 ,
abitat and bioloŐy 

 
The W

hite Shark prefers tem
perate coastal and shelf w

aters and occurs from
 the surface to depths of 

1,300 m
 (Last and Stevens 2009, Ebert et al. 2013). Adults are m

ost com
m

only observed in 
aggregations near rocky reefs around pinniped colonies (Ebert et al. 2013). Juveniles in the eastern 
Australian subpopulation occur along sandy beaches and in estuarine environm

ents (). M
axim

um
 size 

is around 600 cm
 total length (TL) possibly up to 640 cm

 TL (Com
pagno 2001). M

axim
um

 age is 
estim

ated to be 30–44 years (N
atanson and Skom

al 2015, Christiansen et al. 2016). Reported litters 
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sizes are 2–17, though the m
axim

um
 num

ber of confirm
ed pups is 10 (Francis 1996). It has a long 

gestation estim
ated up to 18 m

onths (M
ollet et al. 2000) and it m

ay only reproduce once every three 
years (Last and Stevens 2009). 

 >ink to /h
CE

 WaŐe͗ http://w
w

w
.iucnredlist.org/details/3855/0 

>ink to paŐe at Shark ReĨerenĐes͗ http://shark-references.com
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/Carcharodon-
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Longevity and m
axim

um
 size 

Longevity: estim
ated 30-44 years 

M
ax size: 600 cm

, possibly 640 cm
 TL 

Age and/or size at m
aturity (50%

) 
M

ales: 7-9 years, 360-380 cm
 

Fem
ales: 12-17 years, ~450-500 cm

 TL 
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C
N

. 2003
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A
p

p
end

ix 4  

IN
TERN

ATIO
N

AL EXAM
PLE O

F A RECO
VERY PLAN

 APPRO
ACH

U
S SM

A
LLTO

O
TH

 SA
W

FISH
 (PRISTIS PECTIN

ATA
)

N
O

A
A

 Fisheries w
ebsite - Sm

alltooth Saw
fish, C

onservation and M
anagem

ent

The End
ang

ered
 Sp

ecies A
ct (ESA

) sp
ecifies that recovery plans m

ust include: (1) A
 d

escrip
tio

n 
o

f m
anag

em
ent actio

ns necessary to
 achieve the p

lan’s g
o

als fo
r the co

nservatio
n and

 survival o
f 

the sp
ecies; (2) o

b
jective, m

easurab
le criteria w

hich, w
hen m

et, w
o

uld
 result in the sp

ecies b
eing

 
rem

o
ved

 fro
m

 the list; and
 (3) estim

ates o
f the tim

e and
 co

sts req
uired

 to
 achieve the p

lan’s g
o

al 
and

 the interm
ed

iate step
s to

w
ard

s that g
o

al.

C
ategories of requested inform

ation include: (1) Sp
ecies b

io
lo

g
y includ

ing
, b

ut no
t lim

ited
 to

, 
p

o
p

ulatio
n trend

s, d
istrib

utio
n, ab

und
ance, d

em
o

g
rap

hics, and
 g

enetics; (2) hab
itat co

nd
itio

ns 
includ

ing
, b

ut no
t lim

ited
 to

, am
o

unt, d
istrib

utio
n, and

 suitab
ility; (3) co

nservatio
n m

easures that 
have b

een im
p

lem
ented

 that b
enefit the sp

ecies; (4) status and
 trend

s o
f threats; and

 (5) o
ther new

 
info

rm
atio

n, d
ata, o

r co
rrectio

ns. 

In reg
ard

s to
 the reco

very p
lan, w

e are soliciting relevant inform
ation related

 to
 sm

allto
o

th saw
fish 

and
 their hab

itats, includ
ing

: (1) C
riteria fo

r rem
o

ving
 sm

allto
o

th saw
fish fro

m
 the list o

f threatened
 

and
 end

ang
ered

 sp
ecies; (2) hum

an activities that co
ntrib

ute to
 the E

SA
 listing

 facto
rs (sectio

n 
4(a)(1)(A

)-(E)); (3) strateg
ies and

/o
r actio

ns necessary to
 reco

ver sm
allto

o
th saw

fish; (4) critical 
kno

w
led

g
e g

ap
s and

/o
r uncertainties that need

 to
 b

e reso
lved

 to
 b

etter info
rm

 reco
very effo

rts; 
and

 (5) research, m
o

nito
ring

 and
 evaluatio

n need
s to

 ad
d

ress kno
w

led
g

e g
ap

s and
 uncertainties, 

to
 assess the sp

ecies’ status, o
r to

 evaluate p
ro

g
ress in ad

d
ressing

 the ESA
 listing

 facto
rs relative 

to
 reco

very g
o

als. 

O
BJECTIVE 1 – M

IN
IM

IZE H
UM

AN
 IN

TERACTIO
N

S, AN
D

 ASSO
CIATED

 IN
JURY 

AN
D

 M
O

RTALITY. 

D
O

W
N

LISTIN
G

 CRITERIA

A
.  

Effective o
ng

o
ing

 p
ro

g
ram

s are in p
lace to

 ed
ucate the p

ub
lic ab

o
ut p

o
p

ulatio
n status and

 the 
p

ro
hib

itio
ns ag

ainst cap
turing

, harm
ing

, o
r harassing

 sm
allto

o
th saw

fish.

B
.  

Safe hand
ling

 and
 release g

uid
elines have b

een d
evelo

p
ed

, ad
o

p
ted

, d
istrib

uted
, and

 are 
b

eing
 effectively im

p
lem

ented
 in all state and

 Fed
eral fisheries (co

m
m

ercial and
 recreatio

nal) 
that m

ay interact w
ith sm

allto
o

th saw
fish w

ithin all reco
very reg

io
ns.

C
.  State and

/o
r Fed

eral fishing
 reg

ulatio
ns sp

ecific to
 sm

allto
o

th saw
fish are in p

lace to
 ensure 

that injury and
 m

o
rtality fro

m
 co

m
m

ercial and
 recreatio

nal fishing
 is m

aintained
 b

elo
w

 o
r at 

levels that ensure the p
o

p
ulatio

n increases at the rate, o
r stab

ilizes at the levels, d
escrib

ed
 in 

the criteria id
entified

 in O
b

jective 3.

D
ELISTIN

G
 CRITERIA

A
.  

A
ll d

o
w

nlisting
 criteria co

ntinue to
 b

e m
et.

B
.  

State and
/o

r Fed
eral m

easures (no
t includ

ing
 tho

se p
ro

vid
ed

 und
er the ESA

) are in p
lace 

to
 either p

ro
hib

it harm
 o

r p
o

ssessio
n o

f sm
allto

o
th saw

fish, o
r ensure that im

p
acts are 

ap
p

ro
p

riately assessed
, autho

rized
, and

 m
inim

ized
. 

C
.  State and

/o
r Fed

eral m
easures (no

t includ
ing

 tho
se p

ro
vid

ed
 und

er the ESA
) are in p

lace to
 

m
aintain the p

o
p

ulatio
n at levels at o

r ab
o

ve tho
se req

uired
 fo

r d
elisting

.

D
elisting

 criteria w
ill b

e ad
d

ressed
 o

nce d
o

w
nlisting

 criteria are m
et.

O
BJECTIVE 2 PRO

TECT AN
D

/O
R RESTO

RE SM
ALLTO

O
TH

 SAW
FISH

 H
ABITATS.

D
O

W
N

LISTIN
G

 CRITERIA

A
.  

A
t least 95%

 o
f m

ang
ro

ve sho
reline hab

itat existing
 at tim

e o
f listing

 is m
aintained

 and
 

effectively p
ro

tected
 in reco

very reg
io

ns G
, H

, and
 I. 

B
.  

Sufficient m
ang

ro
ve sho

reline o
r alternate scientifically d

o
cum

ented
 no

n-m
ang

ro
ve nursery 

hab
itat are availab

le and
 accessib

le to
 sup

p
o

rt viab
le sub

p
o

p
ulatio

ns o
f juvenile sm

allto
o

th 
saw

fish in reco
very reg

io
ns J and

 K
, and

 o
ne ad

d
itio

nal reco
very reg

io
n (ap

art fro
m

 G
, H

, I, J, 
and

 K
).  This level sho

uld
 b

e a m
inim

um
 o

f 25%
 o

f the m
ang

ro
ve sho

reline hab
itat that existed

 
in 1940, in each o

f the ab
o

ve reco
very reg

io
ns.  The level o

f no
n-m

ang
ro

ve nursery hab
itat 

m
ust b

e d
eterm

ined
 o

nce sp
ecific nursery hab

itat features are id
entified

. 

C
.  Freshw

ater flo
w

 reg
im

es (includ
ing

 tim
ing

, d
istrib

utio
n, q

uality, and
 q

uantity) into
 reco

very 
reg

io
ns G

, H
, I, J, K

, and
 the o

ne ad
d

itio
nal reg

io
n used

 to
 m

eet the tw
o

 p
revio

us criteria are 
ap

p
ro

p
riate to

 ensure natural b
ehavio

ur (e.g
., feed

ing
, resting

, and
 p

red
ato

r avo
id

ance) b
y 

m
aintaining

 salinities w
ithin p

referred
 p

hysio
lo

g
ical lim

its o
f juvenile sm

allto
o

th saw
fish.

D
.  H

ab
itat areas o

f ad
ult sm

allto
o

th saw
fish ab

und
ance, includ

ing
 tho

se used
 fo

r ag
g

reg
atio

n, 
m

ating
 and

 p
up

p
ing

 are id
entified

, m
ap

p
ed

, and
 effectively p

ro
tected

 as ap
p

ro
p

riate. 

D
ELISTIN

G
 CRITERIA

A
.  

A
ll hab

itat-b
ased

 d
o

w
nlisting

 criteria co
ntinue to

 b
e m

et.

B
.  

Sufficient m
ang

ro
ve sho

reline o
r alternate scientifically d

o
cum

ented
 no

n-m
ang

ro
ve nursery 

hab
itat is availab

le and
 accessib

le to
 sup

p
o

rt viab
le sub

p
o

p
ulatio

ns o
f juvenile sm

allto
o

th 
saw

fish in reco
very reg

io
ns J and

 K
, and

 o
ne ad

d
itio

nal reco
very reg

io
n (ap

art fro
m

 G
, H

, I, J, 
and

 K
).  This level sho

uld
 b

e a m
inim

um
 o

f 25%
 o

f the m
ang

ro
ve sho

reline that existed
 in 1940, 

in each o
f the ab

o
ve reco

very reg
io

ns.  The level o
f no

n-m
ang

ro
ve nursery hab

itat m
ust b

e 
d

eterm
ined

 o
nce sp

ecific nursery hab
itat features are id

entified
. 

C
.  Freshw

ater flo
w

 reg
im

es (includ
ing

 tim
ing

, d
istrib

utio
n, q

uality and
 q

uantity) into
 reco

very 
reg

io
ns G

, H
, I, J, K

 and
 the fo

ur ad
d

itio
nal used

 to
 m

eet the p
revio

us d
elisting

 criteria 
ap

p
ro

p
riate to

 ensure natural b
ehavio

ur (e.g
. feed

ing
, b

reed
ing

, and
 p

up
p

ing
) b

y m
aintaining

 
salinities w

ithin p
referred

 p
hysio

lo
g

ical lim
its o

f juvenile sm
allto

o
th saw

fish.
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O
BJECTIVE 3 EN

SURE SM
ALLTO

O
TH

 SAW
FISH

 ABUN
D

AN
CE IN

CREASES 
SUBSTAN

TIALLY AN
D

 TH
E SPECIES REO

CCUPIES AREAS FRO
M

 W
H

ICH
 IT H

AD
 

BEEN
 PREVIO

USLY EXTIRPATED
. 

D
O

W
N

LISTIN
G

 CRITERIA

A
. In reco

very reg
io

ns G
, H

, I, J, and
 K

 and
 at least o

ne o
ther reco

very reg
io

n the relative 
ab

und
ance o

f sm
all juvenile sm

allto
o

th saw
fish (<

200 cm
) either has increased

 at an averag
e 

annual rate o
f at least 5%

 o
ver a 27-year p

erio
d

 w
ith g

reater than 95%
 certainty o

r is at g
reater 

than 80%
 o

f carrying
 cap

acity. 

B
. Relative ab

und
ance o

f ad
ult sm

allto
o

th saw
fish in co

m
b

ined
 reco

very reg
io

ns J thro
ug

h L (east 
co

ast o
f Flo

rid
a) has increased

 to
 a level at least 15-tim

es hig
her than the level at the tim

e o
f 

listing
 w

ith g
reater than 95%

 certainty that ab
und

ance at this level has b
een sustained

 fo
r a 

p
erio

d
 o

f at least 14 years. 

C
. R

elative ab
und

ance o
f ad

ult sm
allto

o
th saw

fish in co
m

b
ined

 reco
very reg

io
ns F thro

ug
h H

 
(w

est co
ast o

f Flo
rid

a) has increased
 to

 a level at least 15-tim
es hig

her than the b
aseline level 

d
eterm

ined
 in A

ctio
n 3.2.4 w

ith g
reater than 95%

 certainty that ab
und

ance at this level has 
b

een sustained
 fo

r a p
erio

d
 o

f at least 14 years. 

D
. Verified

 reco
rd

s o
f ad

ult sm
allto

o
th saw

fish are o
b

served
 in 12 o

ut o
f 14 years, w

ith co
nsecutive 

reco
rd

s o
ccurring

 in the last 3 years in reco
very reg

io
ns M

 o
r N

, and
 in at least o

ne o
f reco

very 
reg

io
ns A

, B
, C

, o
r D

. 

The current d
o

w
nlisting

 criteria are unachievab
le and

 req
uire revisio

n.

D
ELISTIN

G
 CRITERIA

A
.  

In reco
very reg

io
ns G

, H
, I, J, and

 K
 and

 at least 4 o
ther reco

very reg
io

ns, o
ne o

f w
hich m

ust b
e 

w
est o

f Flo
rid

a, the relative ab
und

ance o
f sm

all juvenile sm
allto

o
th saw

fish (<
200 cm

) is stab
le 

o
r increasing

 o
ver a p

erio
d

 o
f 14 years fo

llo
w

ing
 d

o
w

nlisting
.

B
.  

Relative ab
und

ance o
f ad

ult sm
allto

o
th saw

fish (>
340 cm

) in co
m

b
ined

 reco
very reg

io
ns J 

thro
ug

h L (east co
ast o

f Flo
rid

a) is at least 20-tim
es hig

her than the b
aseline level w

ith g
reater 

than 95%
 certainty that ab

und
ance at this level has b

een sustained
 fo

r a p
erio

d
 o

f at least 14 
years.

C
.  Relative ab

und
ance o

f ad
ult sm

allto
o

th saw
fish (>

340 cm
) in co

m
b

ined
 reco

very reg
io

ns F 
thro

ug
h H

 (w
est co

ast o
f Flo

rid
a) is at least 20-tim

es hig
her than the b

aseline level w
ith g

reater 
than 95%

 certainty that ab
und

ance at this level has b
een sustained

 fo
r a p

erio
d

 o
f at least 14 

years.

D
.  Verified

 reco
rd

s o
f ad

ult sm
allto

o
th saw

fish are o
b

served
 in 12 o

ut o
f 14 years, w

ith co
nsecutive 

reco
rd

s in the last 3 years, in reco
very reg

io
ns M

 o
r N

, and
 in at least o

ne o
f reco

very reg
io

ns 
A

, B
, C

, o
r D

. 

E.  
In ad

d
itio

n to
 the 6 d

o
w

nlisting
 reco

very reg
io

ns (G
, H

, I, J, and
 K

 and
 o

ne ad
d

itio
nal reg

io
n), 

the relative ab
und

ance o
f sm

all juvenile sm
allto

o
th saw

fish (<
200 cm

) in 3 o
ther reco

very 
reg

io
ns, at least o

ne o
f w

hich m
ust b

e w
est o

f Flo
rid

a, is either increasing
 at an averag

e annual 
rate o

f at least 5%
 o

ver a 27- year p
erio

d
 w

ith g
reater than 95%

 certainty o
r at g

reater than 80%
 

o
f carrying

 cap
acity.

D
elisting

 criteria w
ill b

e ad
d

ressed
 o

nce d
o

w
nlisting

 criteria are evaluated
, revised

, and
 m

et.
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