APPENDIX 1
Assumptions relating to the specific species addressed by indefinite or ambiguous designations in Dutch species legislation in the 1857–1995 period. The assumptions were used in the analyses for the periods indicated.

	Designation in legislation

(interpreted from Dutch)
	
	Regulation(s) concerned
	
	Periods

concerned
	
	Species assumed to have been involved

	
	
	
	
	
	
	

	Birds
	
	
	
	
	
	

	  ‘Birds, all European’


	
	Bird Acts 1912 and 1936
	
	1914–1995
	
	All species listed in Van den Berg & Bosman (2001, p. 39–367) insofar as they were first recorded before 1857 and excluding the species labelled by the authors as ‘rare’ or ‘very rare,’ except for the species that had been explicitly designated in legislation since 1914. The last include: Falco rusticolus, Gallinago media, Zoothera sibirica, Turdus obscurus, Turdus naumanni, Sturnus roseus, Loxia leucoptera, Pinicola enucleator, Emberiza leucocephalos, Emberiza cirlus, Emberiza rustica, Emberiza pusilla, Streptopelia decaocto.

	  ‘Swans’ 
	
	Hunting and Fishing Act 1857 amendment, Hunting Act 1923
	
	1914–1954
	
	Cygnus olor, Cygnus bewickii, Cygnus cygnus



	  ‘Geese’ or ‘all species

  of geese ... (Anatidae)’
	
	Hunting and Fishing Act 1857 amendment, Hunting Acts 1923 and 1954
	
	1914–1994
	
	Anser caerulescens, Anser fabalis, Anser serrirostris, Anser brachyrhynchus, Anser anser, Anser erythropus, Anser albifrons, Branta leucopsis, Branta ruficollis, Branta bernicla

	  ‘Ducks’ or ‘all species

  of ... ducks 

  (Anatidae)’


	
	Hunting (and Fishing) Acts 1857, 1923 and 1954
	
	1857–1994
	
	Tadorna ferruginea, Tadorna tadorna, Netta rufina, Aythya ferina, Aythya nyroca, Aythya fuligula, Aythya marila, Somateria mollissima, Melanitta nigra, Melanitta fusca, Clangula hyemalis, Mergellus albellus, Bucephala clangula, Mergus merganser, Mergus serrator, Anas strepera, Anas penelope, Anas clypeata, Anas platyrhynchos, Anas acuta, Anas querquedula, Anas crecca

	  ‘Divers’
	
	Hunting (and Fishing) Acts 1857 and 1923
	
	1857–1954
	
	Tachybaptus ruficollis, Podiceps cristatus, Podiceps grisegena, Podiceps auritus, Podiceps nigricollis

	  ‘An eagle’
	
	Hunting and Fishing Act 1857
	
	1857–1914
	
	Haliaeetus albicilla

	  ‘A harrier’
	
	Hunting and Fishing Act 1857
	
	1857–1914
	
	Circus aeruginosus

	  ‘A buzzard’
	
	Hunting and Fishing Act 1857
	
	1857–1914
	
	Buteo buteo, Buteo lagopus

	  ‘A falcon’
	
	Hunting and Fishing Act 1857
	
	1857–1914
	
	Falco tinnunculus, Falco columbarius, Falco subbuteo, Falco peregrines

	  ‘Sandpipers’
	
	Hunting and Fishing Act 1857
	
	1857–1923
	
	Calidris canutus, Calidris alba, Calidris minuta, Calidris temminckii, Calidris ferruginea, Calidris maritima, Calidris alpina, Philomachus pugnax

	  ‘Shanks’
	
	Hunting and Fishing Act 1857 amendment
	
	1914–1923
	
	Tringa erythropus, Tringa totanus, Tringa nebularia, Tringa ochropus, Tringa glareola

	  ‘All species of gulls 

  (Larus) and terns 

  (Sterna and 

  Hydrochelidon)’
	
	Useful Animals Act

1880 order
	
	1908–1912
	
	Larus sabini, Larus ridibundus, Larus argentatus, Larus fuscus, Larus glaucoides, Larus hyperboreus, Larus marinus, Gelochelidon nilotica, Sterna caspia, Sterna sandvicensis, Sterna hirundo, Sterna paradisaea, Sterna albifrons, Chlidonias niger

	  ‘Gull-like birds’
	
	Bird Act 1912
	
	1912–1937
	
	Larus ridibundus, Larus argentatus, Larus fuscus, Larus marinus, Sterna sandvicensis, Sterna hirundo, Sterna paradisaea, Sterna albifrons, Chlidonias niger

	  ‘Gull-like birds, with

  the exception of little 

  terns, gull-billed terns, 

  and black terns’
	
	Bird Act 1936
	
	1937–1994
	
	Larus ridibundus, Larus argentatus, Larus fuscus, Larus marinus, Sterna sandvicensis, Sterna hirundo, Sterna paradisaea

	  ‘Larks’
	
	Hunting and Fishing Act 1857
	
	1857–1914
	
	Galerida cristata, Lullula arborea, Alauda arvensis, Eremophila alpestris

	  ‘Thrushes’
	
	Hunting and Fishing Act 1857
	
	1857–1914
	
	Turdus torquatus, Turdus merula, Turdus pilaris, Turdus philomelos, Turdus iliacus, Turdus viscivorus

	  ‘Finches’
	
	Hunting and Fishing Act 1857
	
	1857–1914
	
	Fringilla coelebs, Fringilla montifringilla, Chloris chloris, Carduelis carduelis, Carduelis spinus, Carduelis cannabina, Carduelis flavirostris, Carduelis cabaret, Carduelis flammea

	
	
	
	
	
	
	

	Mammals
	
	
	
	
	
	

	  ‘The bats (Vespertillio)’

  or ‘all species of bats’, 

  or ‘bats, all species – 

  Chiroptera’ 
	
	Useful Animals Act 1880 orders, Nature Conservation Act 

1967 order
	
	1880–1914, 

1973–1995
	
	Myotis mystacinus, Myotis emarginatus, Myotis nattereri, Myotis myotis, Myotis daubentonii, Myotis dasycneme, Pipistrellus pipistrellus, Nyctalus noctula, Eptesicus serotinus, Barbastella barbastellus, Plecotus auritus

	  ‘Seals’
	
	Orders on bounties for killing seals, Hunting Act 1923 orders, Hunting Act 1954
	
	1900–1923,

1947–1972
	
	Phoca vitulina

	  ‘Deer’ (in addition to 

  ‘roe deer’)
	
	Hunting and Fishing Act 1857
	
	1857–1923
	
	Cervus elaphus

	  ‘Whales, dolphins and

  porpoises – Cetacea’
	
	Nature Conservation Act 1967 order
	
	1991–1995
	
	Tursiops truncatus, Phocoena phocoena, Lagenorhynchus albirostris, Delphinus delphis

	
	
	
	
	
	
	

	Amphibians and reptiles
	
	
	
	
	
	

	  ‘Frogs’
	
	Acts on Moles, (Hedgehogs) and Frogs (1914–1963)
	
	1914–1963
	
	Rana arvalis, Rana esculenta, Rana lessonae, Rana ridibunda, Rana temporaria

	  ‘Frogs, all species –

  Salientia’
	
	Nature Conservation Act 1967 orders
	
	1973–1995
	
	Rana arvalis, Rana esculenta, Rana lessonae, Rana ridibunda, Rana temporaria, Hyla arborea

	  ‘Toads, all species –

  Salientia’
	
	Nature Conservation Act 1967 order
	
	1973–1995
	
	Alytes obstetricans, Bombina variegata, Bufo bufo, Bufo calamita, Pelobates fuscus

	  ‘Salamanders, all species –

  Caudata’
	
	Nature Conservation Act 1967 order
	
	1973–1995
	
	Salamandra salamandra, Triturus alpestris, Triturus cristatus, Lissotriton helveticus, Lissotriton vulgaris

	  ‘Lizards, all species –

  Sauria’
	
	Nature Conservation Act 1967
	
	1973–1995
	
	Lacerta agilis, Lacerta vivipara, Podarcis muralis, Anguis fragilis

	  ‘Snakes, all species – 

  Serpentes’
	
	Nature Conservation Act 1967
	
	1973–1995
	
	Coronella austriaca, Natrix natrix, Vipera berus

	
	
	
	
	
	
	

	Fish
	
	
	
	
	
	

	  ‘Shark (several shark

  species)’ (in addition to 

  ‘Piked dogfish Squalus 

  acanthias L.’)
	
	Fishing Act 1908 order
	
	1944–1964
	
	Alopias vulpinus, Lamna nasus, Galeorhinus galeus, Mustelus mustelus

	  ‘Gurnard Trigla

   gunrardus L. and other 

  Trigla species’ (in 

  addition to ‘Trigla 

  hirundo Bloch’)
	
	Fishing Act 1908 order
	
	1944–1964
	
	Eutrigla gurnardus, Aspitrigla cuculus, Trigloporus lastoviza



	  ‘Sandeel Ammodytes L. 

  spec.’ or ‘sand eel, 

  Ammodytidae’
	
	Fishing Act 1963 orders
	
	1964–1995
	
	Ammodytes marinus, Ammodytes tobianus, Hyperoplus lanceolatus

	
	
	
	
	
	
	

	Molluscs
	
	
	
	
	
	

	  ‘Freshwater mussel Unio  

  and Anadonta species’, or 

  ‘painter’s mussel Unio 

  species’ and ‘swan mussel 

  Anodonta  species’
	
	Fishing Act 1908 orders
	
	1911–1964
	
	Unio pictorum, Anodonta cygnea

	  ‘Cephalopod species of 

  the genera Sepia, Loligo 

  and Octopus’
	
	Fishing Act 1908 order
	
	1944–1964
	
	Sepia officinalis, Loligo vulgaris, Octopus vulgaris

	
	
	
	
	
	
	

	Insects
	
	
	
	
	
	

	  ‘Bees’
	
	Bee Act 1947
	
	1947–1992
	
	Apis mellifera


APPENDIX 2 

Size measurements and data sources used for body sizes in the analysis of wild animal species subject to Dutch species-specific legislation during the period 1857–1995.

	Species groups
	
	Size data

	
	
	Measurements used
	Data sources

	
	
	
	

	Birds
	
	Body length (bill and tail included)
	Cramp (1985–1992), Cramp & Perrins (1993–1994), Cramp & Simmons (1977–1983) 

	Mammals
	
	Body length (tail excluded)
	Lange et al. (1994)

	Amphibians
	
	Body length

(tail excluded)
	Nöllert & Nöllert (2001)

	Reptiles 
	
	Body length (maximum)
	Sparreboom (1981)

	
	
	
	

	Fish
	
	Body length (maximum)
	1. Nijssen & De Groot (1987), 2. Nijssen (2001), 3. Muus & Nielsen (1999), and 4. De Nie (1996)

	Molluscs
	
	
	

	  Gastropods (terrestrial)
	
	Shell height
	Gittenberger et al. (1984)

	  Gastropods (marine)
	
	Shell height
	Poppe & Goto (1991)

	  Cephalopods
	
	Mantle length
	Poppe & Goto (1993)

	  Bivalves (freshwater)
	
	Shell length
	Gittenberger & Janssen (1998)

	  Bivalves (marine)
	
	
	Poppe & Goto (1993)

	Crustaceans (except for crabs)
	
	Body length
	Holthuis & Heerebout (1986)

	  Crabs
	
	Carapace width
	Holthuis & Heerebout (1986)

	Starfish
	
	Body diameter (maximum)
	Hayward et al. (1999)

	Insects
	
	
	

	  Dragonflies (Odonata)
	
	Body length
	Bos & Wasscher (1997)

	  Aphids (Aphidoidea)
	
	Body length
	Blackman & Eastop (2000)

	  Scale insects (Coccinea)
	
	Body length
	Kosztarab & Kozar (1988)

	  Beetles (Coleoptera)
	
	
	

	      Scolytidae 
	
	Body length
	Freude et al. (1981)

	      Chrysomelidae
	
	Body length
	Freude et al. (1966)

	      Cerambycidae
	
	Body length
	Freude et al. (1966)

	      Lucanidae
	
	Body length
	Freude et al. (1969)

	      Scarabaeoidae 
	
	Body length
	Freude et al. (1969)

	      Dytiscidae 
	
	Body length
	Drost et al. (1992)

	  Bot flies (Oestridae)
	
	Body length
	Zeegers (1992)

	  Fruit flies (Tephritidae)
	
	Body length
	Kabos & Van Aartsen (1984)

	  Butterflies (Lepidoptera)
	
	Forewing length
	Bink (1992)

	  Bees (Apidae)
	
	Forewing length
	Ruttner (1988)
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APPENDIX 3 

Results of analysis of variance (ANOVA) of size differences related to legal objectives for different taxa. Levels of legal objectives: C = ‘control’, U = ‘use’, P = ‘protection’. Significance: α significance level used; **p < 0.01; ***p < 0.001, ns = not significant.

	Period
	
	Levels of legal objectives  involved
	
	ANOVA results
	
	Levels of legal objectives levels for which average body sizes differed significantly according to Bonferroni post hoc tests (p < 0.05)

	
	
	
	
	
	
	

	Birds
	
	
	
	(α = 0.002)
	
	

	  1860–1880
	
	C, U, P
	
	F (2, 74) = 3.63, p = 0.03, ns
	
	–

	  1880–1892
	
	C, U, P
	
	F (2, 146) = 47.83***
	
	P versus U, P versus C, U versus C

	  1892–1893
	
	C, U, P
	
	F (2, 118) = 25.69***
	
	P versus U, P versus C, U versus C

	  1893–1908
	
	C, U, P
	
	F (2, 119) = 25.73***
	
	P versus U, P versus C, U versus C

	  1908–1914
	
	C, U, P
	
	F (2, 128) = 17.52***
	
	P versus U, P versus C

	  1914–1919
	
	C, U, P
	
	F (2, 273) = 4.46, p = 0.01, ns
	
	–

	  1919–1922
	
	C, U, P
	
	F (2, 273) = 4.46, p = 0.01, ns
	
	–

	  1922–1923
	
	C, U, P
	
	F (2, 273) = 13.13***
	
	P versus U

	  1923–1924
	
	C, U, P
	
	F (2, 273) = 17.84***
	
	P versus U, P versus C

	  1924–1925
	
	C, U, P
	
	F (2, 273) = 17.84***
	
	P versus U, P versus C

	  1925–1928
	
	C, U, P
	
	F (2, 273) = 19.88***
	
	P versus U, P versus C

	  1928–1937
	
	C, U, P
	
	F (2, 273) = 30.52***
	
	P versus U, P versus C

	  1937–1947
	
	C, U, P
	
	F (2, 277) = 34.60***
	
	P versus U, P versus C

	  1947–1949
	
	C, U, P
	
	F (2, 277) = 35.46***
	
	P versus U, P versus C

	  1949–1953
	
	C, U, P
	
	F (2, 278) = 35.49***
	
	P versus U, P versus C

	  1953–1954
	
	C, U, P
	
	F (2, 279) = 35.54***
	
	P versus U, P versus C

	  1954–1972
	
	C, U, P
	
	F (2, 278) = 24.50***
	
	P versus U, P versus C

	  1972–1977
	
	C, U, P
	
	F (2, 278) = 24.40***
	
	P versus U, P versus C

	  1977–1985
	
	C, U, P
	
	F (2, 278) = 24.41***
	
	P versus U, P versus C

	  1985–1994
	
	C, U, P
	
	F (2, 277) = 23.40***
	
	P versus U, P versus C

	  1994–1995
	
	C, U, P
	
	F (2, 286) = 2.61, p = 0.08, ns
	
	–

	
	
	
	
	
	
	

	Mammals
	
	
	
	(α = 0.003)
	
	

	  1857–1880
	
	C, U
	
	F (1, 11) = 7.68, p = 0.018, ns
	
	–

	  1880–1900
	
	C, U, P
	
	F (2, 23) = 70.11***
	
	P versus U, P versus C, U versus C

	  1900–1913
	
	C, U, P
	
	F (2, 24) = 62.61***
	
	P versus U, P versus C

	  1913–1914
	
	C, U, P
	
	F (2, 25) = 59.57***
	
	P versus U, P versus C

	  1914–1919
	
	C, U, P
	
	F (2, 12) = 5.06, p = 0.026, ns
	
	–

	  1919–1923
	
	C, U, P
	
	F (2, 13) = 5.65, p = 0.017, ns
	
	–

	  1923–1924
	
	C, U, P
	
	F (2, 5) = 6.37, p = 0.042, ns
	
	–

	  1924–1930
	
	C, U, P
	
	F (2, 13) = 8.01, p = 0.005, ns
	
	–

	  1930–1947
	
	C, U, P
	
	F (2, 14) = 8.14, p = 0.005, ns
	
	–

	  1947–1954
	
	C, U, P
	
	F (2, 18) = 5.51, p = 0.014, ns
	
	–

	  1954–1963
	
	C, U, P
	
	F (2, 18) = 9.10, p = 0.002, ns
	
	–

	  1963–1972
	
	C, U
	
	F (1, 17) = 9.83, p = 0.006, ns
	
	–

	  1972–1973
	
	C, U
	
	F (1, 19) = 22.10***
	
	–

	  1973–1977
	
	C, U, P
	
	F (2, 35) = 20.60***
	
	P versus U, P versus C

	  1977–1978
	
	C, U, P
	
	F (2, 35) = 15.41***
	
	–

	  1978–1991
	
	C, U, P
	
	F (2, 39) = 17.52***
	
	P versus U, P versus C

	  1991–1993
	
	C, U, P
	
	F (2, 41) = 8.61, p = 0.001, ns
	
	–

	  1993–1994
	
	C, U, P
	
	F (2, 40) = 3.29, p = 0.048, ns
	
	–

	  1994–1995
	
	C, U, P
	
	F (2, 42) = 3.23, p = 0.050, ns
	
	–


	
	
	
	
	
	
	

	Fish
	
	
	
	(α = 0.01)
	
	

	  1973–1983
	
	U, P
	
	F (1, 95) = 15.24***
	
	–

	  1983–1985
	
	U, P
	
	F (1, 101) = 14.88***
	
	–

	  1985–1994
	
	U, P
	
	F (1, 102) = 14.93***
	
	–

	  1994–1995
	
	U, P
	
	F (1, 102) = 8.51**
	
	–

	
	
	
	
	
	
	

	Insects
	
	
	
	(α = 0.008)
	
	

	  1973–1977
	
	C, U, P
	
	F (2, 6) = 2.59, p = 0.154, ns
	
	–

	  1977–1991
	
	C, U, P
	
	F (2, 8) = 3.82, p = 0.068, ns
	
	–

	  1991–1992
	
	C, U, P
	
	F (2, 36) = 17.67***
	
	–

	  1992–1994
	
	C, P
	
	F (1, 34) = 44.82***
	
	–

	  1994–1995
	
	C, P
	
	F (1, 33) = 55.56***
	
	–
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