
A Lead Alternative
Non Toxic Shotgun Cartridges - For and Against

The discussions continue over the 
danger of using lead shot for hunting 
over wetlands, and for myself, I am 

still in the wishy-washy not sure category. 
This is an unusual state of mind for me as 
I am usually pretty clear where I stand on 
most subjects, but in this instance it is not 
the case. Mainly, I suppose, because I am out 
of the direct fi ring line, as it were, living in a 
part of the world where the use of non-toxic 
shot over wetlands has yet to become an 
issue.

There is no doubt that lead, in its natural 
form, is not a healthy material to ingest in 
signifi cant quantities, but is it as detrimental 
to our health as some organisations would 
have us think, or are they using it as an 
additional argument to chip away at hunting 
and shooting in general.

Interestingly enough, Norway, a country 
well known to be conservative and non-
combative, has recently repealed the ban on 
lead shot which has been in place since 2005. 
The Norway Hunters’ Association summed 
up their arguments for the repeal very 
succinctly as follows. 

“The amount of lead discharged 
throughout the countryside 

has a negligible impact on the 
environment, in comparison to both 
the potential welfare implications of 
using alternatives and the unknown 
environmental implications of those 
alternatives. The arguments about 
alternatives to lead shot are well 

rehearsed, but the simple fact is that 
it is vital we meet our responsibility 

to kill wild game in the most humane 
and effective way”.Photo credit: www.i.huffpost.com

Denmark, another Scandinavian country, has 
decided recently to put a ban on tungsten 
shot, along with lead, and the Danish 
Hunters Association has supported this 
measure as they say that the potential health 
risks associated with it are too great to be 
ignored. I’ve not heard of other countries 
having concerns about Tungsten in terms 
of its environmental impact, but surely any 
alternative that is suggested we use should 
be fully scrutinized in this regard. If Denmark 
has a concern could it be a case of, out of 
the frying pan into the fi re. 

So, why lead in the fi rst place? Well it 
embodies many characteristics that make it 
ideal for making not only shot but for most 
other projectiles as well. It is inexpensive and 
it is soft enough to be easily worked into the 
required round shot that we use for shotgun 
cartridges.

It has a high density which enables it to 
maintain the velocity of the shot, which 
means it out performs other material in 
terms of distance travelled, retained energy 
and is soft enough to deform upon impact 
with the target ensuring consistent and 
effi cient clean kills once it impacts with the 
target. By and large lead is the most effi cient 
metal to use for ammunition specifi cally 
designated for hunting live game.

Another advantage, of course, again due 
to its relative softness, is that it has no 
aggressive wear effect on the barrels of 
shotguns or rifl es.  

The use of lead in the production of 
ammunition is pretty small in comparison 
to the many other uses that lead is put to. 
Batteries, both domestic and in vehicles, 
as well as standby electrical supplies 
in emergency situations. It is used as a 
protection against radiation and there is 
always the story of the lead being stripped 
off the roof of churches by local ne’re-do-
wells, because of its scrap value, and lead 
roofi ng will way outlast any other type of 
material. So it’s not all bad. 

In certain countries you have no choice but 
to use a non-toxic lead alternative when 
shooting over wetlands and fl ight ponds. 
So what are the main contenders for the 
replacement to lead? Well let’s look at the 
three main alternatives; Tungsten, Bismuth 
and Steel. 

The search for a direct lead replacement has 
been an ongoing challenge for many years, 
certainly since the concern about lead has 
taken front stage. To compete with lead, as 
well as being environmentally friendlier, and 
this point has yet to be categorically proved 

Ballistics Suitability in
Existing Guns

Environmental and
Health issues Cost

Tungsten Close Yes Unconfirmed No

Bismuth No Yes Unconfirmed No

Steel No No Unconfirmed Yes

to be the case; the alternatives must comply 
with four main criteria.

1. It obviously has to have no detrimental 
effects to the environment and thereby to 
human health.

2. It must produce humane kills and be 
effective for all categories of game and 
shooting disciplines.

3. It should be able to be shot through 
existing weapons without any detrimental 
effect to the gun itself.

4. It should be affordable. ›

Photo credit: www.keepersmate.co.uk

So let’s take a look how the three main alternatives fare in comparison with lead.
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Now let’s take a look at the specific alternatives in a bit more detail.

Tungsten
Tungsten is far denser and harder than 
lead so in order to prevent damage to gun 
barrels, it is mixed with an epoxy resin 
which protects the barrel linings. Due to this 
protective element Tungsten cartridges can 
be used with older shotguns, always with the 
proviso, of course, that the gun is in proof. 
The biggest downside to Tungsten is the 
cost. A box of 25 Tungsten cartridges can 
be upwards of ten times that of lead. It has 
also not been categorically confi rmed that 
Tungsten is totally environmentally friendly. 
It is a fact that after the US army researched 
Tungsten in 2007, it stopped using it as there 
was a conclusion that it could increase the 
risk of cancer. It was also reported in the 
UK’s premier medical journal, The Lancet, 
that a soldier had developed seizures after 
consuming alcohol and traces of Tungsten 
were found in his system. So there are 
defi nitely question marks about Tungsten in 
humans, but the impact on animals and the 
environment has yet to be confi rmed. 

Bismuth
In terms of ballistic performance Bismuth 
does not compare favorably with lead being 
signifi cantly less dense than lead, at 9.7 g/
cm.  As it is not as soft the deformation on 
hitting the target is less but it can break up 
on impact distributing fragments inside the 
carcass. The shot pattern is also negatively 
affected due to the fact that to maintain the 
energy on target impact the shot size has to 
be of larger diameter. Then, of course, there 
is the minor matter of cost. Not so minor I 
hear you say, especially when it is around fi ve 
times that of lead. Ironically the cost, whilst 
signifi cantly more expensive, is only kept to 
fi ve times due to the fact that Bismuth is a 
byproduct of mining for lead. Therefore, if 
lead is banned the cost of Bismuth would 
increase signifi cantly. In terms of toxicity it 
fares well against lead, being relatively low on 
the poisonous scale for humans, animals and 
the environment. 

Steel
The good thing about Steel shot is that it 
favorably compares to lead in the pricing 
category. But that’s about all. Its ballistic 
capabilities is far from that of lead, being 
much less dense, therefore bigger shot sizes 
are required to retain target energy which, 
as a consequence, means that there will be 
fewer pellets in any given load compared 
to lead, which impacts on the patterns 
produced. Also, as steel is harder it does not 
deform well on impact which reduces the 
effectiveness of the cartridge and reduces 
the probability of clean kills. One would need 
to get closer to the target to ensure humane 
kills. In some cases larger cartridges have 
to be used which produce greater muzzle 
velocities to produce similar characteristics 
to that of lead, but which are not compatible 
with standard game guns. This would 
therefore exclude them from being used in 
the older, more traditional, shotguns favored 
by some hunters.

So as you can see from the above nothing 
compares to lead in general terms of 
effectiveness when hunting game and 
the argument about lead being hugely 
detrimental to health and the environment is 
far from irrefutable. Also no research on the 
same level as that undertaken on lead has 
been carried out on the other alternatives. 
Neither has there been wide spread 
evidence of people becoming ill or suffering 
from lead poisoning due to lead shot, either 
in the fi eld or water as well as the shot left in 
the game.  

There are many sources of lead in our 
environment and they can be found in many 
more substances than in lead shot. In fact 
lead poisoning in the UK for example is far 
lower than other forms of poisoning. The 
National Health Service of the UK produced 
the following statistic which clearly shows 
that lead is not the main cause of poisoning.

The average fi gures below were 
extrapolated from cases of poisoning 
admitted to hospital between 1998 and 2011. 

1. 982 patients treated for the toxic effect 
of ethanol

2. 125 patients treated for the toxic effect 
of soap and detergent

3. 69 patients treated for the toxic effect of 
ingested mushrooms 

4. 40 patients treated for the toxic effect of 
snake venom 

5. 20 patients treated for the toxic effects 
of lead. 

In none of the cases reported was there 
evidence that a diet of game meat was the 
cause of the poisoning, in fact quite the 
opposite, as the majority of patients with 
lead poisoning were found to be in their late 
twenties to early thirties, a demographic that 
is not known for its large consumption of 
game meat. 

However, no matter what we as hunters may 
think we do have to obey local government 
laws and guidelines, so, where lead is banned, 
we have to use one the alternatives and take 
cognizance of its capabilities and limitations. 

Below are just a few examples of non-toxic 
cartridges on the market for you to choose 
from. If they are available in your region. If 
not check out the specifi cations.

Gamebore Impact Tungsten Matrix.

There are a number of cartridges to choose 
from like, 12 bore, 32gm No3, No4 and 
No5 shot with fi ber wad, at around $55.00 
per box of 25. Heavier loads are available 
up to 56gm in 3½ inch cases but at around 
$5.00 per cartridge shooting becomes pretty 
expensive if you’re doing much of it at this 
level.

32gm 12 bore 3, 4 and 5
• 70mm case length
• Fiber or plastic wad.
• 1400fps muzzle velocity. 

Eley Bismuth.

The most popular 32gm in 12 bore, No3, 
No4 and No5 shot with fi ber wad cost 
around $40.00 per box of 25.

• 65mm case length.
• Fiber or plastic wad.
• 1375 muzzle velocity.

Gamebore Steel Shot Mammoth 3½.

The least expensive of all the non tox 
cartridges but one has to take into account 
their shortcomings. OK for the budget 
shooter but their effectiveness is not brilliant. 
The most popular 32gm in 12 bore, No3, 
No4 and No5 shot, with plastic wad, cost 
around $270.00 per case of 1000, which 
equates to around $6.75 per 25. If you are 
buying in individual boxes of 25 you can 
expect to pay a bit more than the average 
for 1000.

• 70mm case length.
• Plastic wad.
• 1375 muzzle velocity.

Finally I will throw into the mix probably 
the best alternative to lead in all categories, 
other than price, hence I have not gone into 
detail above. These cartridges are made by, 
Lylevale Express,  and are called, Hevi-Shot. 
This is a material that is heavier than lead and 
produces better performances. It increases 
range and striking energy due it having higher 
specifi c gravity than lead. It is said that a 
clean kill can be expected at 20% greater 
distance with, Hevi-Shot. It is a special alloy 
made up of nickel, tungsten and soft iron 
that exhibits similar malleable properties 
to that of lead. However, that’s where the 
good news ends; as a direct comparison, 
its popular 31gm in 12 bore, No4 and No5 
shot with fi ber wad, will set you back around 
$75.00 per box of 25, and for the larger 
34gm in 12 bore, No3 shot will cost around 
$85.00 per 25. That’s the thick end of three 
and one half dollar every time you pull the 
trigger! That would tend to focus your aim, 
just a bit!

Hevi-Shot 12 bore 31gm, No4 & No5

• 70mm case length.
• Plastic wad.
• 1400fps muzzle velocity.

Hevi-Shot 12 bore 34gm, No3

• 76mm case length.
• Plastic wad.
• 1400fps muzzle velocity.

So there you have it, the pros and cons 
surrounding none-toxic shooting. After 
writing this article, I am yet to be convinced 
that lead shot has such a detrimental effect 
on the health of the public, the game we 
shoot or the environment that we need to 
ban it as it currently is. I feel that the anti-
shooting fraternity are again using something 
to strengthen their arguments, and will 
keep on chipping away at whatever they can 
to discredit shooting in general and game 
shooting in particular.  But, as stated, we are 
law abiding citizens and we do what we have 
to do to stay within the law. 

In the beginning of this article I said I was 
unsure where I stood on the lead ban issue 
but after writing it, and researching the 
subject, I am inclined to think that we, as 
hunters, are again being side swiped by those 
that appose us and who will fi nd any excuse 
to push a stick in our wheels. 

Living where I do currently, I don’t get much 
game with lead shot in it, but I used to do, 
as did my father and grandfather before me, 
and I am sure my great grandfather as well. 
None of them died of lead poisoning, and I 
cannot recall anyone I knew, or know, being 
detrimentally effected by eating lead shot 
game meat. And I am feeling fi ne right now 
as well.  

RNC.. 
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