
A spangled emperor (norwest snapper) is released  
to fight another day. [Photo: Jamin Forbes]
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GETTING A HANDLE  
ON HANDLING FISH
Matt Barwick, Recfishing Research

On a beautiful early morning in August on an estuary near my 

house, I skulked around a bay punctuated with seagrass beds, 

among which I knew lurked some good fish. 

I flicked a small blade into a void between two 
patches of seagrass, and started a hopping 
retrieve back towards my kayak. Halfway 
back my fluttering blade stopped dead, and 
the rod bucked aggressively in my hand 
as a lively fish belted off into deeper water. 
Solid headshakes confirmed my hopes: a 
nice flattie. After two more exhilarating runs I 
coerced her alongside my boat. I slipped a 
Boga Grip onto her lower lip, and then easily 
removed my unbarbed hook from her jaw.
 What a fish. Lustrous, dark brown skin, 
punctuated by a constellation of caramel spots 
all over her back. Still in the water, I released 
my grip on her lower jaw and watched as 
she turned and sauntered off towards the 
bottom and out of view. I felt content in the 
knowledge that her chances of survival were 
good; I remembered reading the results of 

two studies which independently showed that 
dusky flathead have around a 93-96% chance 
of survival after capture if handled correctly. I 
fished on, happy that she would continue 
to contribute to the great little fishery in my 
neighbourhood for a long time to come.
 As I continued to explore the bay I reflected 
on the last time I brought a fish home for the 
table, and was surprised to realise that it was 
actually quite hard to remember. It’s not that 
I am a particularly bad fisher, or that I don’t 
enjoy the satisfaction of eating something I 
have caught myself, it’s just that somewhere 
along the way I became very selective of the 
fish that I choose to take for a meal.
 Interestingly, it seems that I am not 
alone; most Australian anglers (around 88% 
according to a national survey conducted 
in 2003) release fish voluntarily at least 

Left: Needle-nose pliers or hook extraction tools can enable a swift and easy release. 
[Photo: Bill Sawynok] Right: Using lures is a great way to increase the percentage of 

fish you catch that are hooked in the mouth. [Photo: Dylan Skinns]

occasionally. When asked why, around 95% 
of anglers indicated that they felt releasing 
fish was a good thing for fish stocks. It was 
estimated that Australian anglers release 
approximately 43 million finfish every year, 
according to the National Recreational and 
Indigenous Fishing Survey. That’s a lot of fish! 

And that started me thinking: does all of this 
well-intentioned releasing of fish actually help? 
Do the fish we release survive? Do all species 
that we release fare as well as each other? 
And most importantly, as an angler, what can 
I do to maximise the chance of survival for the 
fish that I catch?



23

FeatureFeature

Conversely, research has shown that using 
large hooks such as 8/0 circle or J-hooks 
when targeting tropical reef species can 
result in increased injury compared to smaller 
hook sizes. This is particularly common in 
coral trout and blackblotch emperor (a small 
species rarely targeted by anglers), and to a 
lesser extent in red-throat emperor (sweetlip), 
crimson snapper (small-mouth nannygai), 
saddle-tail snapper (large-mouth nannygai), 
red emperor and spangled emperor.
 The type of rig you use can also make a 
difference. A study by NSW DPI researchers 
showed that yellowfin bream were more often 
hooked in the mouth when fishing using floats 
(100%), and short traces (89%), compared 
to no trace (87%), paternoster and split shot 
(83%) or long trace (76%). Another NSW DPI 
study examining post-release survival of sand 
mullet found that 100% of mortalities recorded 
were caught using rigs with traces >50cm. 
Leaving your line unattended while fishing, 
or ‘slackline fishing’, has also been shown to 
result in increased mortality in golden perch 
in NSW, and reduced rate of mouth-hooking in 
black bream in Victoria.
 Another way to reduce your percentage 
of deep-hooked fish is to use harder baits. A 
study conducted by NSW researchers found 
that soft baits such as chicken gut, octopus 
and squid resulted in a mouth-hooking rate of 
70%, compared to crustacean, fish or artificial 
baits with resulted in a mouth-hooking rate of 
93%. Another study also showed that survival 

Leaving fish in the water instead of bringing them on board is a great way  
to help ensure their survival. [Photo: Matt Daniels]

 Fortunately, the National Strategy for the 
Release of Line Caught Fish has been helping 
anglers to discover the answers to these 
questions since its development in 2002. More 
than 20 research projects were completed 
on fish survival over the seven-year life of 
the Strategy, worth a total investment of $7.3 
million. As I started to familiarise myself with 
the research available, I was satisfied to learn 
that our collective efforts to protect our fish 
stocks through releasing fish are not in vain.
 Survival rates of most species valued by 
recreational fishers appear to be quite high – 
greater than 80% [see Survival Rates graph]. 
There does seem to be a fair bit of difference 
between species however, with some such 
as black jewfish and WA dhufish faring 
particularly poorly after release, especially 
when caught from depths greater than 10m. 
Fortunately, many highly-prized species such 
as yellowfin bream, black bream, sand and 
dusky flathead and King George whiting 
seem to be particularly hardy, with survival 
rates of more than 95%.
 However, even though most recreational 
species seem to handle being caught and 
released fairly well, there is some room for 
improvement. So what are the main things that 
we can do as anglers to maximise the survival 
of the fish that we catch?
 Well, the majority of Australian research on 
this subject points towards three main areas: 
taking measures to reduce deep-hooking, 
using correct fish handling techniques, and 
using knotless nets (or better yet, leaving the 
fish in the water before release).

DEEP TROUBLE
It’s probably no surprise to learn that deeply 
hooked fish generally don’t fare as well as 
mouth-hooked fish – especially if you attempt 
to physically remove the hook. The graph 
hereabouts summarises results from a number 
of studies, and highlights the difference in 

such as yellowfin bream and flathead.
 The story seems to get a bit more complex 
for tropical reef species, however. Researchers 
from Qld Department of Employment, 
Economic Development and Innovation, 
James Cook University, ANSA and Infofish 
Services found that crimson snapper (small-
mouth nannygai) are less prone to damage 

 If you’re targeting smaller species, circle 
hooks such as size 10 Circle Bait hooks by 
Eagle Claw can be effective. Increasing your 
hook size when fishing for smaller inshore or 
estuarine species such as black bream and 
juvenile snapper has been shown to decrease 
gut-hooking, regardless of which hook type 
you use, particularly with smaller fish.  

Big fish like this cod caught by Matt Perdrau 
can take a while to tire. Make sure you 

spend plenty of time helping it to recover 
prior to release. [Photo: Matt Daniels]

survival, which is significant in some species.
 Fortunately there are many things that can 
help to increase the likelihood that you will 
mouth-hook fish. It is well known that circle 
hooks can increase mouth-hooking rate for 
gamefish species such as billfish and tuna, 
but many people don’t realise that these hooks 
are also very effective for smaller species 

when using non-offset circle hooks than either 
of the other patterns, however saddle-tail 
snapper (large-mouth nannygai) appear to 
be more prone to injury using them. Using 
J-hooks or offset circle hooks also appeared 
to result in a higher rate of injury to coral trout 
compared to non-offset circles as well, though 
all of these trends were fairly weak.

Want to Know More?

For more information on the latest 
research relating to recreational 
fishing and best practices for releasing 
fish, visit www.recfishingresearch.org. 
Recfishing Research is a national group 
established to improve investment and 
the return on investment in recreational 
fishing research, development and 
extension at a national scale.
 If you would like to have input 
into the identification of important 
research priorities for the recreational 
sector nationally, or you would like 
to be kept informed on important 
research developments relating to 
recreational fishing, contact Recfishing 
Research’s Extension Manager on  
matt.barwick@recfishingeresearch.org.

Released Fish Survival Rate from Depths <10m

Survival rates of key species obtained from research throughout Australia. Species shown in dark blue often suffer from 
barotrauma when caught from depths greater than 10-20m. Unless stated otherwise, survival rates shown are based on fish 
caught in shallow water <10m, however many of these species are also caught in deep water. Current research indicates that 
survival rates for many species from greater than 15m may be quite low. [Survival rates vary depending on size of fish, fishing 
methods, location and environmental conditions. It should be noted that data presented here are based on a small number of 
studies, and that a number of different techniques were used by researchers which can influence results. Consequently, whilst 
survival rates for each species are considered reliable estimates, comparisons between species should be made with caution.]
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There are a number of other things you 
can do to help maximise the survival 
of fish that you release, including:
Don’t hold fish in holding tanks/keeper 
nets unless you need to
 Studies have shown that species 
such as silver trevally, dusky flathead 
and Australian bass can suffer reduced 
survival when held in holding tanks, 
and luderick can suffer increased 
stress levels when held in keeper nets. if you do intend to keep fish in your holding tank, 
ensure you have an adequate flow-through system with plenty of aeration.
Pay attention to water quality and temperature
 Environmental conditions such as water quality and temperature have been shown 
to influence survival of a number of species, such as flathead, bass, and silver trevally. 
Fishing during the cooler periods of the day is a good way of trying to maximise the 
survival of any fish that you catch. These tend to be better times to find fish anyway.
Help fish affected by barotrauma
 If you’re fishing in deep water (>10m), examine all fish for signs of barotrauma, and 
treat accordingly. When fish are caught in deeper waters they often suffer injury through 
the formation of gas bubbles in the bloodstream – a condition known as barotrauma. 
Symptoms range from bulging of the eyes and positive buoyancy (making it difficult for 
a fish to return to depth when released) in mild cases, through to everted stomach or 
intestines from mouth or anus in extreme cases.
 Research has shown that different species suffer varying degrees from barotrauma, 
with some showing little evident effect, and others suffering a significant increase in 
mortality. In general, bottom-dwelling reef-inhabiting species are worse affected, and 

survival generally reduces as depth of 
capture increases.
 The best treatment is to enable released 
fish to return to depth. You can do this by 
allowing fish to expel gasses within their 
body (by venting, i.e. puncturing the swim 
bladder with a fine hollow needle), or using 
a release weight (a barbless hook set in a 
lead weight attached to a release line) to 
return the fish to the bottom, which enables 
gasses in their body to recompress.
 The success of these techniques in 
maximising survival of released fish has 
been shown to depend on species. A WA 

study showed use of a release weight to be more successful than venting or simple 
release in maximising survival. Breaksea cod and snapper also appeared to benefit 
from use of release weights. You can buy some nifty venting devices from some tackle 
suppliers, or alternatively a hypodermic syringe does the job, which you can pick up 
from your local pharmacy. Release weights are also becoming more readily available 
in tackle stores, or you can make your own. Go to www.youtube.com and search for 
‘Making a release weight’ to find out how.
 Research findings indicate that it is important you use correct technique if you intend 
to vent a fish. Insert a hollow needle in line with the top of the pectoral fin and the fourth 
dorsal spine, to puncture the swim bladder. Gases will be heard escaping if this has 
been done correctly. The swim bladder is known to heal in some species in a matter of 
days and weeks in others.

Knotless landing nets are less damaging 
to fish. [Photo: Bill Sawynok]

of sand whiting was higher when using 
yabbies as bait compared to sandworms.
 Switching to lures when targeting species 
that actively take them is another great way 
to increase the percentage of mouth-hooked 
fish that you catch, though consider replacing 
treble hooks with single hooks to make them 
easier to remove. Make sure you crimp all of 
your barbs for easy release as  well.
 Although these measures can reduce your 
chances of hooking fish deeply, from time to 
time it may still happen. Fortunately, cutting the 
line at the mouth and releasing deeply hooked 
fish has been shown to dramatically increase 
chances of survival for a number of species 
including mulloway, snapper, yellowfin bream, 
sand whiting, yellowtail kingfish and sand 

appears that many species are able to expel 
them relatively quickly. NSW DPI researchers 
have shown that up to 76% of yellowfin bream 
which were released with a swallowed hook still 
in place were able to shed their hooks within 
three weeks, and between 86-89% of juvenile 
snapper were able to expel nickel-plated and 
red lacquer hooks in 6-10 days. Mulloway 
have also been shown to shed hooks in 4-41 
days, however the metal-type used for hook 
construction was found to influence shed-rate, 
with more corrosive metals being shed faster. 
For this reason it is always important to use 
easily corrodible hooks. You might have to 
change your hook a little more regularly, but 
you will also increase the likelihood of the fish 
you release surviving.

HANDLE WITH CARE
While it can feel good to pull a fish out of the 
water and give it a hug before you let it swim 
away (just me?), it’s probably not such a good 
idea. Research has shown that the length of 
time you spend handling a fish can impact on 
survival rates for a number of species. If you 
must remove a fish from the water, do so as 

gently as possible, using wet hands. Where 
possible, avoid any physical contact during 
capture – particularly with fragile species such 
as garfish. Survival of eastern gar was noted 
to decrease from 90% to 51% once handled.
 If you must handle a fish, hold it firmly to 

A Approx location of swim bladder.

B Fish retrieved from deep water 
often have an inflated stomach and/or 
intestines protruding.

1. Gently insert the needle between the 
scales at a 45° angle, in line with the 
top of the pectoral (side) fin, and the 
fourth dorsal spine. This will puncture 
the swim bladder, and you will hear the 
gas escaping through the hollow tube 
(or if the fish is underwater, you will see 
bubbles). The swim bladder is known to 
then heal in a couple of days in some 
species, or weeks in some others. 
2. If the deflated stomach doesn’t 
retract, don’t try to push it back 
in. It should fix itself after the fish 
is released.

1. 2.

flathead, and possibly also dusky flathead. 
Research by NSW DPI scientists has shown 
that cutting the line when releasing mulloway 
increases their survival from 27.3% to 84%, 
and in yellowfin bream, from 12.5% to >98.3%. 
Scientists at the Tasmanian Aquaculture and 
Fisheries Institute have also demonstrated 
that survival of deeply hooked sand flathead 
increased from 64% to 81% by leaving the 
hook in place.
 While it is good to leave hooks in place 
when a fish is deeply hooked, it is best 
to remove hooks from mouth-hooked fish 
wherever possible, to prevent the fish 
swallowing it when it dislodges.
 If you’re wondering what happens to a 
hook left in place when a fish is released, it 

Difference in survival of deep and shallow-hooked fish of a 
number of key species (data from multiple sources).
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prevent any injury (to you or the fish!), and 
avoid contact with the eyes or gills. If the fish 
is larger, cradle its body weight at all times. 
Don’t lift the fish from the jaw with a lip grip, 
as dangling vertically places immense strain 
on the fish’s musculature. A unique study 
done by researchers from DoR Fisheries in NT  
examined the impact of holding barramundi 
vertically (by the jaw) before release. While 
use of lip grippers was not shown to directly 
cause mortality, X-rays showed that lifting 

fish with lip grippers causes dislocation or 
separation of vertebrae, from which fish did 
not fully recover after three weeks.
 A good practice is to place the fish on a 
cool, damp surface, and consider placing a 
wet cloth over the fish’s eyes, to help calm it 
down. Needle-nosed pliers or hook retrieving 
devices can help to unhook fish as quickly as 
possible, but if you crimp the barbs on your 
hooks, and/or use single hooks on your lures 
instead of trebles, you shouldn’t need to mess 
around with them too much anyway.
 Always spend some time reviving fish on 
release if they appear exhausted, and if 
you are contemplating taking a feed home, 
consider keeping fish which are struggling 
to hold themselves upright and/or unable 
to swim away (so long as it is a legal 
angling species, over the size limit, and 
you haven’t caught your bag limit yet).

IT’S KNOT OK
The humble landing net can really knock 
fish around. Research undertaken by 
scientists from the NT DoR Fisheries 
on barramundi and NSW DPI on dusky 
flathead has shown that knotted nets are 
highly abrasive; can damage fish’s eyes, 
skin and fins; and remove their protective 
mucus coating. For this reason it’s a great 
idea to use a knotless landing net, though 
if you are planning to release a fish, it’s 
even better to remove your hook(s) while 
the fish is still in the water.
 Apply these ideas when you are next 
out fishing, to help ensure the fish you 
catch live to fight another day. Literally.

Dusky flathead have very high rates 
of survival if handled correctly. 

[Photo: Matt Daniels]
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