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ABSTRACT 

Lead exposure from hunting bullets used in regular hunting practices for cloven-hoofed game in Germany is a major 

cause of death in raptors, especially white-tailed sea eagles Haliaeetus albicilla and attracts considerable political attention 

in Germany. We give an overview of related research projects since 2006. We focused on the use of hunting bullets of 

both lead and non-lead construction in hunting for cloven-hoofed game from an animal welfare perspective, on the 

rebound characteristics of lead and non-lead bullets and on bullet residues in marketable game meat from a consumer 

protection point of view. A timeline of research and policy-related responses from the various relevant organisations and 

agencies is presented.  An overview of the current legislation in Germany for the use of lead and non-lead ammunition 

for rifle and shotgun hunting is given with pending legislative changes. There is a definite trend within state and federal 

governments to end the use of lead in hunting as a result of the scientific evidence on the risks to human and wildlife 

health. We summarise an European Union process concerning “lead in consumer articles“, that excluded ammunition 

specifically by declassifying it as a “consumer article” and thus omitted addressing the issue of ammunition also being 

used in food production of game meat.

Key words: lead, hunting, rifle, bullets, animal welfare, consumer protection, legislation, game meat, Germany, research 
initiatives

NARRATIVE

Lead exposure has been found to be a major cause of death for 

raptors, especially white-tailed sea eagles Haliaeetus albicilla in 

Germany (Kenntner et al. 2001, Krone et al. 2003). Rifle bullets 

containing lead have been identified as a main source of lead 

exposure (Krone and Hofer 2005). This evidence prompted 

extensive political activity and research into the avoidance 

of lead as a bullet material in hunting. In 2006 the German 

Federal State of Brandenburg launched investigations into 

the suitability of alternative materials for rifle bullets to be 

used in hunting in state forests. In 2007, hunters from the 

states of Schleswig-Holstein and Bavaria joined the project 

(Gremse and Rieger 2007).  In 2008, the State of Brandenburg 

halted the field research involving the use of non-lead bullets 

(State of Brandenburg 2008) due to safety concerns about the 

rebound characteristics of lead-free bullets. In 2010, the Federal 

German Government commissioned research into the rebound 

characteristics of rifle bullets, shotgun slugs1 and shot of both 
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lead and non-lead composition and continued research into the 

terminal ballistics of hunting bullets (Gremse et al. 2014a). 

In 2010, the European Food Safety Authority Panel on 

Contaminants in the Food Chain published a Scientific Opinion 

on Lead in Food (EFSA 2010), concluding, “that the current PTWI 

[provisional tolerable weekly intake] of 25 μg/kg bw2  is no longer 

appropriate as there is no evidence for a threshold for critical 

lead-induced effects.”  Shortly after, the Federal German Institute 

for Risk Assessment (BfR) released a statement regarding 

lead contamination of game meat from hunting ammunition 

(BfR 2010). In 2011, the results of the tests of bullet rebound 

characteristics (DEVA e. V. 2011) and an expert consultation 

on this report (Kneubuehl 2011a) were published, showing no 

increased risks associated with rebounds in the use of non-lead 

projectiles (Kneubuehl 2011b). A conference at BfR held in 2011 

summed up the research progress, the state of political decision 

making and stakeholder dialogue (BfR 2011). In 2012, a Public-

Private-Partnership-Project (LEMISI) was started by the federal 

and state governments in cooperation with private sectors 

(game meat processors, vendors, ammunition manufacturers, 

federal  and state non-governmental hunting organisations) 

to monitor the lead, copper and zinc content of marketable 

game meat and to distinguish between hunting bullets and 

environmental sources (BfR 2013, Gremse et al. 2014b). 

A first report was published (Gremse and Rieger 2012), linking 

observations of animal reactions to being shot, especially 

focusing on the animals’ flight distance and situation specific, 

terminal ballistic performance data for the bullets used 

(n=2,881). The study showed a correlation between hunter 

satisfaction and animal escape distances after the shot. Animal 

escape distances were found to be dependent on bullet 

material only if terminal ballistic performance parameters were 

not included. In other words, when comparing equal terminal 

ballistic performance levels, escape distances do not differ 

between lead and non-lead bullets. A different study found 

wound size and morphology, and bullet material (lead/non-

lead) to be independent (Trinogga et al. 2013). Test results and 

consultations on the rebound characteristics of shotgun slugs 

and shot were published in 2013 (DEVA e. V. 2013a, 2013b). 

For shotgun slugs, the rebound risks and areas do not differ 

between lead and non-lead projectiles. For shot, the evidence 

was reported to be inconclusive, as variation for factors like 

“mass retention” and “energy retention” in each material 

category was too highly influenced by characteristics individual 

to a specific product (Kneubuehl 2013). The status of research in 

this area was recently reported at a BfR conference (BfR 2013). 

Research into the properties of lead and other bullet material 

was continued until spring 2014. Further analysis was carried 

out on the 2012 data linking field observations on the use of 

bullets to hunt roe deer Capreolus capreolus, red deer Cervus 

elaphus, fallow deer Dama dama and wild boar Sus scrofa, and 

terminal ballistic testing data (Gremse and Rieger 2014). At the 

2014 BfR conference the status of research in this area was again 

presented, focusing especially on the methods and results of 

the now completed LEMISI Study. 

A total of 2,201 animals consisting of roe deer, red deer and 

wild boar were shot with both lead and non-lead bullets during 

routine hunting in three states of Germany, and then sampled at 

the game processor by trained and licensed professionals. Three 

samples were obtained from each carcass (haunch, saddle and 

chest) after the carcass was judged fit for human consumption. 

Samples were analysed at independent laboratories for lead, 

copper and zinc content (Gremse et al. 2014b).

The use of lead bullets was shown to increase lead content in 

marketable game meat above the levels attributable to other 

environmental sources. The use of non-lead bullets was shown 

to significantly reduce meat lead content. Lead content was 

shown to be highest closest to the shot channel, progressively 

declining with distance from it (BfR 2014). 

A new method of terminal ballistic analysis using computed 

tomography scanning of ballistic testing material was used 

and validated against conventional methodology (Gremse 

et al. 2014a). This approach not only allows a comparison of 

bullets and their ballistic properties, but also assesses bullet 

fragmentation into adjacent tissues. The study showed a 

dramatic reduction in bullet material deposition for non-lead 

bullets compared with lead bullets. The study showed equal 

terminal performance of one type of tested non-lead bullet 

with the lead  control. Further research is in progress and will 

be reported in time.

State of Legislation

The use of ammunition for hunting in Germany is legislated 

through federal and state laws following the principle of 

“competing legislation”.  In practice, a third venue of rule has been 

2 PTWI: Provisional Tolerable Weekly Intake, expressed as amount of intake per kilogram body weight (bw) per week.
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established – the rule of “ownership” (Heider 2013)(see below).

FEDERAL LEGISLATION

The German Federal Hunting Act (CGerLI 2008), as amended  in 

2013, does not give specific parameters for the use of shot for 

hunting, but rather prohibits its use for cloven-hoofed game and 

seals, both for shooting healthy and previously wounded game. 

The use of rifle ammunition is legislated by a minimum bullet 

diameter (calibre) of 6.5 mm (0.257”) and minimum impact 

energy at 100 m for all cloven-hoofed game, except roe deer, 

of 2000 joules (~1.475 foot pounds).  For roe deer, no minimum 

calibre is specified and a minimum impact energy of 1000 

joules (~738 foot pounds) applies. No specifications are given 

for bullet or shot material composition. The Federal German 

Ministry for Food and Agriculture announced plans to change 

the Act to provide a standard national solution for the utilisation 

of hunting rifle ammunition. “The new act aims to minimize 

the lead contamination of game and environment through 

hunting ammunition and to ensure the utility of projectiles for 

hunting” (BMEL 2014). During the legislative process, this draft 

for a ‘first law to change the Federal German Hunting Law’ was 

commented on by the Federal Assembly (Bundesrat) on 27th 

March, 2015. The Federal Assembly moved to include a ruling 

in the draft with the objective to 1) ban lead ammunition for 

hunting and 2) ensure reliable terminal ballistic performance 

(German Federal Assembly 2015).

FEDERAL STATES LEGISLATION 

The 16 German Federal States pass state hunting legislation, in 

which rulings of the federal act can be extended. 

1. USE OF LEAD SHOT

Some 14 of 16 German Federal States implemented rulings 

against the use of lead shot over and around wetlands and 

waterbodies for hunting waterbirds (BMU 2011), in accordance 

with the “Agreement on the Conservation of African-Eurasian 

Migratory Waterbirds” (AEWA 2012). The Free State of Saxony, 

extended the ruling to include all game hunted with shot, not 

only waterfowl, starting 1st April, 2014 (Free State of Saxony 2012).

2. USE OF LEAD BULLETS

Some three of 16 German Federal States (Schleswig Holstein 

(LTSH 2014), Baden-Wuerttemberg (MLRV 2014) and Saarland 

(CdS Saarland 2014)) have moved to regulate the use of lead 

bullets for hunting. In Schleswig Holstein the use of lead bullets 

and shotgun slugs for hunting has been banned since 1st April, 

2015. This action was based on the results of Gremse and Rieger 

(2012, 2014)(LTSH 2014). In Baden-Württemberg, the use of lead 

bullets will be banned for hunting cloven-hoofed game with 

effect from 2016. At Saarland, state-wide restrictions of bullets 

containing lead are in place, effective from 1st April, 2014, with 

a grace period granted to phase out their use by 2017. At time 

of writing the Federal State of North Rhine Westphalia is in the 

process of passing hunting legislation, which will restrict the use 

of lead bullets and shotgun slugs in hunting (MKULNV 2014). 

3. OWNERSHIP RULINGS

In Germany hunting rights are tied to land ownership. There 

is a differentiation between the ‘hunting right’ and the ‘right 

to hunt’. The former is the inalienable right of the landowner 

to gain from  hunting of the owned land, whereas the ‘right to 

hunt’ “denotes the exclusive entitlement to care for and protect, 

to hunt and appropriate those animals living in the wild state 

which are subject to the right to hunt (game), on a specified 

area of land” (CGerLI 2008). Land is mostly owned by private, 

municipal, conventual, state and federal entities. Ten of the 

16 forestry services of the Federal States, the Federal Forest 

Service and the 14 National Park Offices have rulings in place 

banning the use of lead rifle bullets on their land (DJV 2014). 

The City of Rostock municipal forest (City of Rostock 2011), the 

German Federal Environmental Foundation (DBU 2011), the City 

of Greifswald (Greifswald 2011) and the City of Fuerstenwalde 

(City of Fuerstenwalde 2014), restricted the use of lead bullets 

in 2008, 2012 (both DBU and Greifswald), and 2013 respectively. 

A summary of current federal, state and ownership rulings 

restricting the use of lead bullets, shot and slugs for hunting is 

given in Table 1.

EUROPEAN UNION INITIATIVE  
“LEAD IN CONSUMER ARTICLES”

In 2012 Sweden submitted a ‘Proposal for a Restriction of Lead 

and its Compounds in Articles intended for Consumer Use’ 

(ECHA 2013a) under REACH-Regulation. REACH is a regulation 

of the European Union, adopted to improve the protection of 

human health and the environment from the risks that can be 

posed by chemicals, while enhancing the competitiveness 

of the EU chemicals industry3. It also promotes alternative 

methods for the hazard assessment of substances in order to 

reduce the number of tests on animals. The goal of the Proposal 

3 http://echa.europa.eu/regulations/reach
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Table 1: Legislation relating to bans on lead ammunition in German regions and legislature

Entity Rifle non-lead only Shotgun non-lead only

Federal Hunting Act in progress*

Baden-Württemberg State Forests since 2014, state-wide by 2016 In line with AEWA

Bavaria no provisions In line with AEWA

Berlin State Forests since 2013 In line with AEWA

Brandenburg State Forests since 2013 In line with AEWA + State Forests

Bremen no provisions no provisions

Hamburg no provisions no provisions

Hesse State Forests by 2015 In line with AEWA

Lower Saxony State Forests since 2013 In line with AEWA

Mecklenburg-Vorpommem State Forests since 2014 In line with AEWA

North Rhine- Westphalia State Forests since 2013 In line with AEWA

Rhineland-Palatinate State Forests since 2013 In line with AEWA

Saarland State Forests since 2011, state-wide since 2014† In line with AEWA

Saxony provisions in place, not executed All game species

Saxony-Anhalt no provisions In line with AEWA

Schleswig-Holstein State Forests since 2013, state-wide by 2015 In line with AEWA

Thuringia no provisions In line with AEWA

Federal Forest Service Since 2013

German Federal Environmental 
Foundation

Since 2012

City of Greifswald Since 2011

Zity of Rostock Since 2008

City of Furstenwalde Since 2013††

* Legislative action by Federal Government to change the Federal Hunting Act
†  With a grace-period until 2017 excluding state forests
††  With exclusion of game drives
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is stated as “Lead and its compounds shall not be placed on the 

market or used in articles or individual parts of articles, which 

are supplied to the general public and can be placed in the 

mouth by children, if the concentration of lead (expressed as 

metal) is equal or greater than 0.05% by weight“ (ECHA 2013a). 

“Shot and ammunition” were identified as a ”world end use of 

lead”, identifying end consumer products (SCA 2012). During 

the first public consultation arguments were submitted by an 

anonymous, ‘international, non-governmental organisation’ 

from Belgium ‘as to why ammunition should be out of the 

scope from the proposed Restriction’ and confirmation was 

received “that ammunition will formally be excluded from 

the final text of the proposed restriction” (ECHA 2014a). 

The Association of European Manufacturers of Sporting 

Ammunition (AFEMS) refers to this process on their website4 

and states to be “involved with other European Associations in 

providing the necessary information and support concerning 

the use of metallic lead in ammunition.”  In the European 

Chemicals Agency (ECHA) Committee for Risk Assessment 

(RAC) “Opinion on the Swedish Proposal“, it is “assumed that 

ammunition is kept out of reach for children due to member 

states implementation of existing EU legislation related to 

4 http://www.afems.org

the safe-keeping of such articles. Normal and reasonably 

foreseeable conditions of use would not occur as the other 

hazards of ammunition would necessitate such articles being 

securely stored away from children” (ECHA 2013b). The ECHA 

Committee of Socio-economic Analysis (SEAC) follows this 

assumption in their opinion (ECHA 2013c).   

Later documentation (compiled opinion by RAC and SEAC) 

(ECHA 2014b), the final background document to RAC and 

SEAC Opinions on “lead and its compounds in articles” repeat 

this opinion and fail to introduce differing views (ECHA 2014c). 

Alternate views to the RAC (Mullooly 2013) and SEAC (Knoflach 

2014) opinions have been documented, touching on, only 

amongst other things, the topics of cultural, traditional and/

or religious handcraft figurines and similar objects (objets 

d’art), writing instruments, keys, locks and musical instruments. 

However, the use of lead ammunition in sourcing food for human 

consumption has not been considered to date. The process 

does not therefore address the introduction of lead into food for 

human consumption from ammunition used in the production 

of game meat. Whether or how this will be addressed in time by 

this particular process remains to be seen.

REFERENCES

AEWA (2012). Agreement Text and Annexes (2013-2015). Available at: 
http://www.unep-aewa.org/sites/default/files/publication/aewa_ 
agreement_text_2013_2015_en.pdf. Accessed: August 2015.

BFR (2010). Stellungnahme 040/2011. Bleibelastung durch wildbret durch 
verwendung von bleimunition bei der jagd. Federal German Institute for 
Risk Assessment (BfR Berlin). Available at: http://www.bfr.bund.de/cm/343/
bleibelastung-von-wildbret-durch-verwendung-von-bleimunition-bei-der-
jagd.pdf. Accessed: August 2015.

BFR (2011). Gesundheits-und umweltaspekte bei der verwendung von 
bleimunition bei der jagd. Federal German Institute for Risk Assessment (BfR 
Berlin). Available at: http://www.bfr.bund.de/cm/350/gesundheits-und-
umweltaspekte-bei-der-verwendung-von-bleimunition-bei-der-jagd-
tagungsband.pdf. Accessed: August 2015.

BFR (2013). BfR symposium 2013 zu forschungsvorhaben zum thema wildbret 
tagungsband. Federal German Institute for Risk Assessment (BfR Berlin). 
Available at: http://www.bfr.bund.de/cm/350/alles-wild-bfr-symposium-
zu-forschungsvorhaben-zum-thema-wildbret-tagungsband.pdf. Accessed: 
August 2015.

BFR (2014). BMEL - BfR symposium: wild - gut erlegt? Federal German Institute 
for Risk Assessment (BfR Berlin).  Available at: http://www.bfr.bund.de/cm/350/
wild-gut-erlegt-bfr-symposium-zu-forschungsvorhaben-zum-thema-
wildbret-tagungsband.pdf. Accessed: August 2015.

BMEL (2014). Pressemitteilung 157 vom 27.06.2014. Bundesministerium für 
Landwirtschaft und Ernährung. Available at: http://www.bmel.de/SharedDocs/
Pressemitteilungen/2014/157-KL-Bundesjaegertag.html. Accessed: August 
2015.

BMU (2011). AEWA Germany 2011. Bundesministerium für Umwelt. Available 
at: http://cms-family-ors.unep-wcmc.org/answers/1643361/documents/138. 
Accessed: August 2015.

CDS SAARLAND (2014). Gesetz Nr. 1825 zur Änderung jagdrechtlicher 
Vorschriften vom 19. März 2014. Nr. 8 vom 27.03.2014. Staatskanzlei des 
Saarlandes. Available at: http://www.amtsblatt.saarland.de/jportal/docs/
anlage/sl/pdf/VerkBl/ABl/ads_8-2014_teil_I_signed.pdf. Accessed: August 2015.

CGERLI (2008). Federal German Hunting Act. Centre for German Legal 
Information. Available at: http://www.cgerli.org/fileadmin/user_upload/
interne_Dokumente/Legislation/BJagdG2008.pdf. Accessed: August 2015.

CITY OF FUERSTENWALDE (2014). Stadtforst Fürstenwalde – Jagen. Stadtforst 
Fuerstenwalde. Available at: http://stadtforst-fuerstenwalde.de/jagen.html. 
Accessed: August 2015.

CITY OF ROSTOCK (2011). Mitteilung Stadt Rostock jagt bleifrei. 
Stadt Rostock. Available at: http://rathaus.rostock.de/sixcms/detail.
php?id=32299&template=pdf_anzeige&_sid1=&_sid2=&_sid3=&_sid4=&_
sid5=. Accessed: August 2015.

DBU (2011). Pressemeldung DBU zur verwendung bleifreier munition. 
Deutsche Bundesstiftung Umwelt. Available at: https://www.dbu.de/
media/0211111123311jp9.pdf. Accessed: August 2015.

DEVA E.V (2011). Schlussbericht vom 15. Februar 2011 zum 
forschungsvorhaben: abprallverhalten von jagdmunition. Deutsche Versuchs- 
und Prüfanstalt für Jagd- und Sportwaffen e. V. Available at: http://download.
ble.de/09HS001/09HS001_AB_Buechsengeschosse.pdf. Accessed: August 2015.

DEVA E.V (2013a). Schlussbericht flintenlaufgeschosse zum 
forschungsvorhaben: abprallverhalten von jagdmunition. Deutsche Versuchs- 
und Prüfanstalt für Jagd- und Sportwaffen e. V. Available at: http://download.
ble.de/09HS001/09HS001_AB_Flintenlaufgeschosse.pdf. Accessed: August 2015.

DEVA E.V (2013b). Schlussbericht schrote zum forschungsvorhaben: 
abprallverhalten von jagdmunition. Deutsche Versuchs- und Prüfanstalt 
für Jagd- und Sportwaffen e. V. Available at: http://download.ble.
de/09HS001/09HS001_AB_Schrote.pdf. Accessed: August 2015.

Lead in game meat: research and legislation in Germany and the EU



56

DJV (2014). Handbuch jagd. Deutscher Jagdverband. DJV Service- und 
Marketing GmbH.

ECHA (2013a). Public consultation 1: Sweden proposes a restriction on lead and 
its compounds in articles intended for consumer use.  Available at: http://echa.
europa.eu/documents/10162/6795fa8f-ea26-4d52-82e9-bb2f636a724e. 
Accessed: August 2015.

ECHA (2013b). Opinion on an Annex XV dossier proposing restrictions on lead 
and its compounds in articles intended for consumer use. European Chemical 
Agency Committee for Risk Assessment (RAC).  Available at: http://echa.
europa.eu/documents/10162/d6026d8c-3ebb-4507-bd8f-d1c942493075. 
Accessed: August 2015.

ECHA (2013c). SEAC opinion on an Annex XV Dossier proposing restrictions 
on lead and its compounds in articles intended for consumer use. European 
Chemical Agency Committee for Socio-Economic Analysis (SEAC). Available 
at: http://echa.europa.eu/documents/10162/36eda3a3-ba3c-4782-93ef-
a424498ae6b5. Accessed: August 2015.

ECHA (2014a). Committee for Socio-Economic Analysis (SEAC) response 
to comments on the SEAC draft opinion on the Annex XV dossier proposing 
restrictions on lead and its compounds. European Chemical Agency 
Commitee for Socio-Economic Analysis (SEAC). Available at: http://echa.
europa.eu/documents/10162/48628bb4-c419-4663-a1af-59d6b97ae360.  
Accessed: August 2015.

ECHA (2014b). Committee for Risk Assessment (RAC) Committee for Socio-
Economic Analysis (SEAC) opinion on an Annex XV dossier proposing restrictions 
on lead and its compounds in articles intended for consumer use. European 
Chemical Agency.  Available at: http://echa.europa.eu/documents/10162/
f5a59251-8ef0-4f44-bfd4-95bffca7f807. Accessed: August 2015.

ECHA (2014c). Background document to the opinion on the Annex XV dossier 
proposing restrictions on lead and its compounds in articles intended for 
consumer use. European Chemical Agency.  Available at: http://echa.europa.
eu/documents/10162/ab0baa9c-29f8-41e2-bcd9-42af796088d2. Accessed: 
August 2015.

EFSA PANEL ON CONTAMINANTS IN THE FOOD CHAIN (CONTAM) (2010). 
Scientific opinion on lead in food. EFSA Journal 8(4), 1570. DOI:10.2903/j.
efsa.2010.1570. Available at: http://www.efsa.europa.eu/sites/default/files/
scientific_output/files/main_documents/1570.pdf. Accessed: August 2015.

FREE STATE OF SAXONY (2012). Sächsisches jagdgesetz ab 1.09.2012. Available 
at: http://www.revosax.sachsen.de/GetPDF.do?sid=2211415429243. 
Accessed: August 2015.

GERMAN FEDERAL ASSEMBLY (2015). Bundesrat, Drucksache 50/15 vom 
27.03.2015 Stellungnahme des Bundesrates zum Entwurf eines Ersten Gesetzes 
zur Änderung des Bundesjagdgesetzes.  Available at: http://www.bundesrat.
de/SharedDocs/drucksachen/2015/0001-0100/50-15%28B%29.pdf?__
blob=publicationFile&v=3. Accessed: August 2015.

GREIFSWALD (2011). B411-21.11 Beschluss Greifswald Umstellung Bleifrei 
Büchse. Universitäts- und Hansestadt Greifswald. Available at: http://www.
greifswald.de/uploads/media/B411-21.11_Umstellung_auf_bleifreie_
Munition_staedt._Jagdflaechen_01.pdf. Accessed: July  2015.

GREMSE C, RIEGER S (2007). Untersuchungen zur jagd praktischen eignung 
bleifreier büchsenmunition unter mitteleuropäischen jagd verhältnissen – erste 
ergebnisse. Wildbiologisches Symposium Beelitz 2007. Landesjagdverband 
Brandenburg e. V. pp 90-99.

GREMSE C, RIEGER S (2012). Abschlusbericht vom 30.11.2012 zum BMELV - 
entscheidungshilfevorhaben. Ergänzende untersuchungen zur tötungswirkung 
bleifreier geschosse. Fachgebiet Wildbiologie, Wildtiermanagement und 
Jagdbetriebskunde (FWWJ), Hochschule für nachhaltige Entwicklung 
Eberswalde (FH). 

GREMSE C, RIEGER S (2014). Erweiterter Bericht zum Abschlussbericht 
vom 30.11.2012. Fachgebiet Wildbiologie, Wildtiermanagement und 
Jagdbetriebskunde (FWWJ), Hochschule für nachhaltige Entwicklung 
Eberswalde (FH). August 2015.  Available at: http://www.bmel.de/SharedDocs/
Downloads/Landwir tschaft/Wald-Jagd/BLE-Forschungsbericht-
Jagdmunition.pdf?__blob=publicationFile. Accessed: August 2015.

GREMSE C, RIEGER S, LAHRSSEN-WIEDERHOLT M, BALL JP, GREMSE F 
(2014b). Risk analysis of game meat-borne hazards induced by hunting rifle 
bullets: intermediate report on German field studies. In: Paulsen P, Bauer A, 
Smulders FJM (eds). Trends in game meat hygiene. Wageningen Academic 
Publishers. pp 351–362. 

GREMSE F, KRONE O, THAMM M, KIESSLING F, TOLBA RH, RIEGER S, GREMSE 
C (2014a). Performance of lead-free versus lead-based hunting ammunition in 
ballistic soap. PLoS ONE 9(7), e102015. DOI: 10.1371/journal.pone.0102015.

HEIDER A (2013). Verbot von bleihaltiger munition nur durch 
bundesgesetz. Deutscher Jagdverband. Available at: http://
newsletter.jagdnetz.de/mailings/7ac124cea8b2dcc9002992eca7 
0b5ec20cb15735. Accessed: August 2015.

KENNTNER N, TATARUCH F, KRONE O (2001). Heavy metals in soft tissue of 
white-tailed eagles found dead or moribund in Germany and Austria from 1993 
to 2000. Environmental Toxicology and Chemistry 20(8), 1831-1837. 

KNEUBUEHL B (2011a). Vergleich der gefährdung durch abgeprallte 
bleihaltige und bleifreie jagdgeschosse. Institut für Rechtsmedizin, Universität 
Bern.  Available at: http://download.ble.de/09HS001/09HS001_Gutachten_
Abpraller_Buechsengeschosse.pdf. Accessed: August 2015.

KNEUBUEHL B (2011b). Ergänzender kommentar zum ‘vergleich der 
gefährdung durch abgeprallte bleihaltige und bleifreie jagdgeschosse’.  
Available at: http://www.seeadlerforschung.de/downloads/Kommentar_
Kneubuehl.pdf. Accessed: August 2015.

KNEUBUEHL B (2013). Vergleich der gefährdung durch abgeprallte bleihaltige 
und bleifreie flintenlaufgeschosse und schrot. Institut für Rechtsmedizin, 
Universität Bern.  Available at: http://download.ble.de/09HS001/09HS001_
Gutachten_Abpraller_FLG_Schrot.pdf. Accessed: August 2015.

KNOFLACH G (2014). Minority-vote on lead and its compounds in articles 
intended for consumer use. SEAC. European Chemical Agency Committee 
for Socio-economic Analysis (SEAC). Available at: http://echa.europa.eu/
documents/10162/9b233018-9215-4a56-8e2d-841e7c61628e. Accessed: 
August 2015.

KRONE O, LANGGEMACH T, SÖMMER P, KENNTNER N: Causes of mortality 
in white-tailed sea eagles from Germany. Sea Eagle 2000. Proceedings of the 
Swedish Society for Nature Conservation SNF, Stockholm. 2003.

KRONE O, HOFER H (2005). Bleihaltige Geschosse in der Jagd - Todesursache 
von Seeadlern: Zusammenfassung der Vorträge und der anschliessenden 
Diskussion einer Expertenrunde im Institut für Zoo- und Wildtierforschung 
in Berlin am 5. April 2005. Institut für Zoo- und Wildtierforschung (Berlin), 
Bibliothek. 

LTSH (2014). Drucksache-18-0752 Gesetzesentwurf. Landtag Schleswig 
Holstein. Available at: http://www.landtag.ltsh.de/infothek/wahl18/
drucks/0700/drucksache-18-0752.pdf. Accessed: August 2015.

MKULNV (2014). Gesetzentwurf der Landesregierung zum Oekologischen 
Jagdgesetz. 

MLRV (2014). Bleifreie jagdmunition ist ein beitrag zum verbraucherschutz 
und gut für die umwelt.  Available at: https://mlr.baden-wuerttemberg.de/
de/unser-service/presse-und-oeffentlichkeitsarbeit/pressemitteilung/pid/
bleifreie-jagdmunition-ist-ein-beitrag-zum-verbraucherschutz-und-gut-
fuer-die-umwelt/?type=98&cHash=4b8cb3660cb1cfa75566b5f5e188c128&
print=1. Accessed: August 2015.

MULLOOLY Y (2013). Minority opinion to the RAC Opinion on the suggested 
restriction on lead and its compounds in consumer articles. European Chemical 
Agency Committee for Socio-Economic Analysis (RAC).  Available at: http://
echa.europa.eu/documents/10162/13641/rac_minority_position_lead_
and_its_compounds_en.pdf. Accessed: August 2015.

SCA (2012). Annex XV Restriction report proposal for a restriction of lead and its 
compounds in articles intended for consumer use. Swedish Chemicals Agency.  
Available at: http://echa.europa.eu/documents/10162/80f7edca-b6c1-4433-
8734-854594530db2. Accessed: August 2015.

STATE OF BRANDENBURG (2008). Großversuch ausgesetzt  forstverwaltung 
verbietet einsatz bleifreier munition.  Available at: http://www.mil.
brandenburg.de/cms/detail.php/bb1.c.203580.de. Accessed: August 2015.

TRINOGGA A, FRITSCH G, HOFER H, KRONE O (2013). Are lead-free hunting 
rifle bullets as effective at killing wildlife as conventional lead bullets? A 
comparison based on wound size and morphology. Science of the Total 
Environment 443, 226-232. DOI:10.1016/j.scitotenv.2012.10.084.

Carl Gremse & Siegfried Rieger



57

Lead in game meat: research and legislation in Germany and the EU

Moribund white-tailed eagle Haliaeetus albicilla in final stages of lead poisoning: found due to satellite transmitter.

Photo Credit: Oliver Krone/Leibniz Institute for Zoo and Wildlife Research, Berlin


