UNIVERSIDAD DE CANTABRIA

E.T.S. INGENIEROS DE CAMINOS, CANALES Y PUERTOS.
DPTO. DE CIENCIAS Y TECNICAS DEL AGUA Y DEL MEDIO AMBIENTE.
AREA DE ECOLOGIA

TESIS DOCTORAL

CONTRIBUCION AL CONOCIMIENTO DEL ERIZO

DE MAR Paracentrotus lividus (LAMARCK, 1816)

EN EL MAR CANTABRICO: CICLO GONADAL Y
DINAMICA DE POBLACIONES

Presentada por: JOSE MANUEL GONZALEZ IRUSTA

Dirigida por: JUAN CARLOS CANTERAS JORDANA
GERARDO GARCIA-CASTRILLO RIESGO

Santander, julio 2009



CAPITULO 6
BIBLIOGRAFIA

Foto de Javier Ansorena

Esta tesis doctoral nunca habria podido realizarse sin todas las personas que a
continuacion se citan:






Capitulo 6

CAPITULO 6: BIBLIOGRAFIA

1. Aksland M (1994). A general cohort analysis method. Biometrics 50(4): 917-
932.

2. Allain JY (1972) Structure des populations de Paracentrotus lividus (Lamarck),
(Echinodermata, Echinoidea) soumises a la péche sur les cotes du Nord de

Bretagne. Revue des Travaux de I'Institut des Péches Maritimes 39(2): 171-212.

3. Allain JY (1975). Structure des populations de Paracentrotus lividus soumises a
la peche sur les cotes Nord de Bretagne. Rev Trav. Inst. Péches Marit, 39(2):
171-212.

4. Allain JY (1978). Age et croissance de Paracentrotus lividus (Lmk.) et de

Psammechinus miliaris (Gmelin) des cotes Nord de Bretagne (Echinoidea). Cah.

Biol. Mar. 19: 11-21.

5. Andrew NL, Agatsuma Y, Ballesteros E, Bazhin AG, Creaser EP, Barnes
DKA, Botsford LW, Bradbury A, Campbell AC, Dixon JD (2002). Status
and management of world sea urchin fisheries. Oceanography and Marine

Biology Annual Review 40: 343-425.

6. Appeldoorn RS (1987). Modification of a seasonally oscillating growth
function for use with mark-recapture data. ICES J Mar Sci 43(3): 194-198.

7. Arafa S, Sadok S, E1 Abed A (2006). Variation in nitrogenous compounds and
gonad index in fed and starved sea urchins (Paracentrotus lividus) during live

storage. Aquaculture, 257(1-4): 525-533.

453



Bibliografia

454

8.

10.

11.

12.

Azzolina JF y Willsie A (1987). Abundance des juveniles de Paracentrotus
lividus au sein de l'herbier a posidonia oceanica. In: Boudouresque, GIS
Posidonie, IFREMER (eds.). Collogue International sur Paracentrotus lividus et

les oursins comestibles. Marseille: 159-167.

Azzolina JF (1988). Contribution a l'etude de la dynamique des populations de
l'oursin comestible Paracentrotus lividus (Lmck). Croissance, recrutement,

mortalite, migrations.

Balch T y Scheibling RE (2000). Temporal and spatial variability in settlement
and recruitment of echinoderms in kelp beds and barrens in Nova Scotia. Mar.

Ecol. Prog. Ser. 205: 139-154.

Ballesteros, E. y Garcia-Rubies, A. (1987). La peche aux oursins en Espagne et
plus particulierement en Catalogne. In: Boudouresque, GIS Posidonie,
IFREMER (eds.). Collogue International sur Paracentrotus lividus et les oursins

comestibles. Marseille: 325-328.

Barbaglio A, Sugni M, Di Benedetto C, Bonasoro F, Schnell S, Lavado R,
Porte C, Candia Carnevali DM (2007). Gametogenesis correlated with steroid
levels during the gonadal cycle of the sea urchin Paracentrotus lividus
(Echinodermata: Echinoidea). Comparative Biochemistry and Physiology, Part
A 147(2): 466-474.

13. Barnes DKA y Crook AC (2001). Implications of temporal and spatial

variability in Paracentrotus lividus populations to the associated commercial

coastal fishery. Hydrobiologia 465: 95-102.

14. Barnes DKA, Verling E, Crook AC, Davidson I, O'Mahoney M (2002).

Local population disappearance follows (20 yr after) cycle collapse in a pivotal

ecological species. Marine Ecology Progress Series 226: 311-313.



Capitulo 6

15.

16.

17.

18.

19.

20.

21.

22,

Bayed A, Quiniou F, Benrha A, Guillou M (2005). The Paracentrotus lividus
populations from the northern Moroccan Atlantic coast: Growth, reproduction

and health condition. Journal of the Marine Biological Association of the United

Kingdom 85(4): 999-1007.

Bay-Schmith E y Pearse JS (1987). Effect of fixed daylengths on the
photoperiodic regulation of gametogenesis in the sea urchin Strongylocentrotus
purpuratus. International Journal of Invertebrate Reproduction and

Development 11(3): 287-294.

Beck MW (1995). Size-specific shelter limitation in stone crabs: A test of the
demographic bottleneck hypothesis. Ecology: 968-980.

Benedetti-Cecchi L y Cinelli F (1995). Habitat heterogeneity, sea urchin
grazing and the distribution of algae in littoral rock pools on the west coast of

Italy (western Mediterranean). Mar Ecol. Prog. Ser. 126(1): 203-212.

Bhattacharya CG (1967). A simple method of resolution of a distribution into

Gaussian components. Biometrics 23(1): 115-135.

Bode A, Casas B, Fernandez E, Maraiion E, Serret P, Varela M (1996).
Phytoplankton biomass and production in shelf waters off NW Spain: Spatial
and seasonal variability in relation to upwelling. Hydrobiologia 341(3): 225-234.

Bonnet A (1925). Documents pour servir a I'étude des variations chez les

echinides. Bull Inst Oceanogr 462: 1-28.

Botas JA, Fernandez E, Bode A, Anadon R (1990). A persistent upwelling off
the central Cantabrian coast (Bay of Biscay). Estuarine, Coastal and Shelf
Science. 30(2): 185-199.

455



Bibliografia

456

23. Bottger SA, Devin MG, Walker CW (2006). Suspension of annual

gametogenesis in North American green sea urchins (Strongylocentrotus
droebachiensis) experiencing invariant photoperiod. Applications for land-based

aquaculture. Aquaculture 261(4): 1422-1431.

24. Boudouresque CF, Verlaque M, Azzolina JF, Meinesz A, Nedelec H, Rico V

(1989). Evolution des populations de Paracentrotus lividus et d' Arbacia lixula
(Echinoidea) le long d' un transect permanent a Galeria (Corse). Trav. Sci. Parc.

Nat. Reg. Nat. Corse 22: 65-82.

25. Boudouresque C y Verlaque M. (2001). Chapter 13: Ecology of Paracentrotus

lividus. In: Edible sea urchins: Biology and Ecology John M. Lawrence (ed), pp
177-216.

26. Brewin PE, Lamare MD, Keogh JA, Mladenov PV (2000). Reproductive

variability over a four-year period in the sea urchin Evechinus chloroticus
(Echinoidea: Echinodermata) from differing habitats in New Zealand. Mar. Biol.
137(3): 543-557

27.Briscoe, C.S. y Sebens, K.P. (1988). Omnivory in Strongylocentrotus

droebachiensis (Mueller) (Echinodermata: Echinoidea): Predation on subtidal

mussels. J. Exp. Mar. Biol. Ecol.115(1): 1-24

28. Brockington S y Clarke A (2001). The relative influence of temperature and

food on the metabolism of a marine invertebrate. J. Exp. Mar. Biol. Ecol.

258(1): 87-99

29. Brody S. (1945). Bioenergetics and growth. Reinhold, New York.



Capitulo 6

30.

31.

32.

33

34.

3s.

36.

37.

Buckle L.F., Guisado CH, Tarifeno E, Zuleta A, Cordova L, Serrano C
(1978). Biological studies on the sea urchin Loxechinus albus (Molina)
(Echinodermata; Echinoidea) IV. Maturation cycle and seasonal biochemical

changes in the gonad. Cien. Mar. 5(1): 1-18

Bulleri F, Benedetti-Cecchi L, Cinelli F (1999). Grazing by the sea urchins
Arbacia lixula L. and Paracentrotus lividus Lam. in the northwest

Mediterranean. J. Exp. Mar. Biol. Ecol.241(1): 81-95.

Byrne M (1990). Annual reproductive cycles of the commercial sea urchin
Paracentrotus lividus from an exposed intertidal and a sheltered subtidal habitat

on the west coast of Ireland. Marine Biology 104(2): 275-289.

. Caltagirone A, Francour P, Fernandez C. (1992). Formulation of an artificial

diet for the rearing of the urchin Paracentrotus lividus: 1. Comparison of diferent
binding agents. In: Echinoderm Research. Scalera-Liaci, L. y Canicatti, C. (ed)
Balkema, Rotterdam, pp 115.

Cardona L, Sales M, Lépez D (2007). Changes in fish abundance do not
cascade to sea urchins and erect algae in one of the most oligotrophic parts of

the mediterranean. Estuar. Coast Shelf Sci. 72(1-2): 273-282.

Catoira JL (1991) Harvesting sea urchins in Galicia Spain during the 1990-
1991 season. Echinoderm Research, 1991: 199-200.

Catoira JL (1995). Spatial and temporal evolution of the gonad index of the sea
urchin Paracentrotus /ividus (Lamarck) in Galicia, Spain. Echinoderm Research

1995 : 295-298.

Catoira JL (2004). History and current state of sea urchin Paracentrotus lividus
(Lamarck, 1816) fisheries in Galicia, NW Spain. Sea Urchins: Fisheries and

Ecology : 64-73.
457



Bibliografia

458

38.

39.

40.

41

42,

43.

44.

Cellario C y Fenaux L (1990). Paracentrotus lividus (Lamarck) in culture
(larval and benthic phases): Parameters of growth observed during two years

following metamorphosis. Aquaculture, 84(2): 173-188.

Christie H, Fredriksen S, Rinde E (1998) Regrowth of kelp and colonization
of epiphyte and fauna community after kelp trawling at the coast of Norway.

Hydrobiologia 375-376: 49-58.

Clemente S, Hernandez JC, Toledo K, Brito A (2007). Predation upon
Diadema affz. antillarum in barren grounds in the Canary Islands. Scientia

Marina 71(4).

. Conand, C. y Sloan, N.A. (1989). World fisheries for echinoderms. In: Marine

invertebrate fisheries: Their assessment and management. John Wiley & Sons,

New York ed. pp 647-663

Cook EJ y Kelly MS (2007) ,. Effect of variation in the protein value of the red
macroalga Palmaria palmata on the feeding, growth and gonad composition of

the sea urchins Psammechinus miliaris and Paracentrotus lividus

(Echinodermata). Aquaculture 270(1-4): 207-217.

Cook EJ y Kelly MS (2007) . Enhanced production of the sea urchin
Paracentrotus lividus in integrated open-water cultivation with Atlantic salmon

Salmo salar. Aquaculture, 273(4): 573-585.

Crapp GB y Willis ME (1975). Age determination in the sea urchin
Paracentrotus lividus (Lamarck), with notes on the reproductive cycle. Journal

of Experimental Marine Biology and Ecology 20(2): 157-178.



Capitulo 6

45. Dafni, J. & Tobol, R. Population structure patterns of a common red sea

echinoid (Tripneustes gratilla elatensis). Israel J. Zool. 34: 191-204.

46. Dance C (1987). Patterns of activity of the sea urchin Paracentrotus lividus in

the Bay of Port-Cros (France, Mediterranean). Mar. Ecol.8(2): 131-142.

47.Daza Cordero JL, Del Castillo y Rey, F., Marquez Pascual 1. (2002). La
pesqueria del erizo y la anémona de mar en el litoral de Cadiz y Malaga. Ed.

Consejeria de Agricultura y Pesca. Junta de Andalucia.

48. Delmas P y Régis MB. (1992) Etude des populations de Paracentrotus lividus
(Lam.) (Echinodermata: Echinoidea) soumises a une pollution complexe en
provence nord-occidentale densités, structures, processus de détoxication (zn,

cu, pb, cd, fe). Tesis doctoral. Universidad Aix-Marseille 3.

49. Diez I, Secilla A, Santolaria A, Gorostiaga JM (2000). The north coast of
Spain. Seas at the Millennium - an Environmental Evaluation - Volume 1 : 135-

150.

50. Domenici P, Gonzalez-Calderon D, Ferrari RS (2003). Locomotor
performance in the sea urchin Paracentrotus lividus. J. Mar. Biol. Assoc UK

83(2): 285-292.

51. Dominique F (1973) Contribution a 1’étude du cycle annuel de reproduction de
deux espécies d’echinoides (echinodermata) des cotes de Bretagne. Thesis,

Université Libre de Bruxelles.

52. Dumont C, Himmelman JH, Russell MP (2004). Size-specific movement of
green sea urchins Strongylocentrotus droebachiensis on urchin barrens in

eastern Canada. Mar. Ecol. Prog. Ser. 276(1): 93-101.

459



Bibliografia

460

53.

54.

5S.

56.

57.

58

59.

60.

61.

Ebert, T (1967). Negative growth and longevity in the purple sea urchin
Strongylocentrotus purpuratus (Stimpson). Science Vol 157: 557-558.

Ebert TA (1973). Estimating growth and mortality rates from size data.
Oecologia 11: 281-298.

Ebert TA (1980). Estimating parameters in a flexible growth equation, the
Richards function. Can. J. Fish. Aquat. Sci. 37(4): 687-692.

Ebert TA (1982). Longevity, life history, and relative body wall size in sea
urchins. Ecol. Monographs 52(4): 353-394.

Ebert TA, Dixon JD, Schroeter SC, Kalvass PE, Richmond NT, Bradbury
WA, Woodby DA (1999). Growth and mortality of red sea urchins
Strongylocentrotus franciscanus across a latitudinal gradient. Marine Ecology

Progress Series 190: 189-209.

. Fabens AJ (1965). Properties and fitting of the von Bertalanffy growth curve.

Growth 29: 265-289.

Fenaux L (1968). Maturation des gonades et cycle saisonnier des larves chez 4.
lixula, P. lividus et P. microtuberculatus (echinides) a Villafranche-Sur-Mer.

Vie Milieu 19: 1-52.

Fenaux L, Etienne M, Quelart G (1987). Suivi ecologique d’un peuplement de
Paracentrotus lividus (Lamarck) dans la baie de Villefranche Sur Mer. : 187—

197.

Fenaux L y Pedrotti ML (1988) Metamorphosis of echinoid larvae in
midwater. Marine Ecology 9(2): 93-107.



Capitulo 6

62.

63.

64.

65.

66.

67.

68.

Fernandez C y Caltagirone A (1994) Growth rate of adult sea urchins,
Paracentrotus lividus in a lagoon environment: The effect of different diet types.

Echinoderms through time. Balkema, Rotterdam: 655-660.

Fernandez C y Boudouresque CF (1997). Phenotypic plasticity of
Paracentrotus lividus (Echinodermata: Echinoidea) in a lagoonal environment.

Marine Ecology Progress Series 152(1-3): 145-154.

Fernandez C y Boudouresque CF (2000). Nutrition of the sea urchin
Paracentrotus lividus (Echinodermata: Echinoidea) fed different artificial food.

Marine Ecology Progress Series 204: 131-141.

Fernandez C, Caltagirone A, Johnson M (2001) Demographic structure
suggests migration of the sea urchin Paracentrotus lividus in a coastal lagoon. J

Mar. Biol. Assoc U K 81(2): 361-362.

Fernandez C, Pasqualini V, Boudouresque CF, Johnson M, Ferrat L,
Caltagirone A, Mouillot D (2006). Effect of an exceptional rainfall event on
the sea urchin (Paracentrotus lividus) stock and seagrass distribution in a

Mediterranean coastal lagoon. Estuar Coast Shelf Sci 68(1-2): 259-270.

Ford E (1933). An accounting of the herring investigations conducted at
Plymouth during the years from 1924-1933. J Mar. Biol. Assoc UK 19: 305-384.

Fuji A (1960). Studies on the biology of the sea urchin. III. reproductive cycle
of two sea urchins, Strongylocentrotus nudus and S. intermedius in southern

Hokkaido. Bull. Fac. Fish. Hokkaido Univ. 11: 49-57.

69. Fuji A (1967). Ecological studies on the growth and food consumption of

Japanese common littoral sea urchin, Strongylocentrotus intermedius (A.

Agassiz). Mem. Fac. Fish Hokkaido Univ. 15(2): 1-160.

461



Bibliografia

462

70.

71

72.

73.

74

75.

76.

77.

78.

Fujisawa H y Shigei M (1990). Correlation of embryonic temperature
sensitivity of sea urchins with spawning season. J. Exp. Mar. Biol. Ecol.136(2):

123-139.

. Gabin-Sanchez C y Lorenzo De Dios F (1993). El erizo de mar un recurso con

futuro. Aula del mar, Fundacion Caixa Galicia.

Gage JD y Tyler PA (1985). Growth and recruitment of the deep-sea urchin
Echinus affinis. Mar. Biol. 90(1): 41-53.

Gage JD y Tyler, P.A. & Nichols, D. (1986). Reproduction and growth of
Echinus acutus var. norvegicus Diiben & Koren and E. elegans Diiben & Koren

on the continental slope off Scotland. J. Exp. Mar. Biol. Ecol.101: 61-83.

. Gage JD (1987). Growth of the deep-sea irregular sea urchins Echinosigra

phiale and Hemiaster expergitus in the rockall trough (NE Atlantic Ocean). Mar.
Biol. 96(1): 19-30.

Gage JD (1991) Skeletal growth zones as age-markers in the sea urchin
Psammechinus miliaris. Mar. Biol. 110(2): 217-228.

Gago L, Range P, Luis O (2003). Growth, reproductive biology and habitat
selection of the sea urchin Paracentrotus lividus in the coastal waters of Cascais,

Portugal.

Gallucci, V.F. y Quinn, T.J. (1979). Reparameterizing, fitting, and testing a
simple growth model. Trans Am Fish Soc, 108: 14-25.

Garcia-Soto C (2006). Blooms de fitoplancton (SeaWiFS) en el golfo de
Vizcaya y canal de la mancha a lo largo de la ruta del ferry Pride of Bilbao.

Revista De Teledeteccion : 10-14



Capitulo 6

79. Gayanilo FC, Sparre P, Pauly D. (2005). FAO-ICLARM stock assessment
tools II: User's guide. World fish Center.

80. Gianguzza P, Chiantore M, Bonaviri C, Cattaneo-Vietti R, Vielmini I,
Riggio S (2006). The effects of recreational Paracentrotus lividus fishing on
distribution patterns of sea urchins at Utica island MPA (western Mediterranean,

Italy). Fisheries Research 81(1): 37-44.

81.Girard D, Hernandez JC, Toledo K, Clemente S, Br (2006)
Aproximacion a la biologia reproductiva del equinoideo Paracentrotus lividus

(Lamark 1816) en el litoral de Tenerife. Libro de Resumenes XIV SIEBM.

82. Gonor JJ (1972). Gonad growth in the sea urchin, Strongylocentrotus
purpuratus (Stimpson) (Echinodermata: Echinoidea), and the assumptions of

gonad index methods. J. Exp. Mar. Biol. Ecol.10: 89-103.

83. Gonor JJ (1973). Reproductive cycles in Oregon populations of the echinoid,
Strongylocentrotvs purpuratus (Stimpson) I. Annual gonad growth and ovarian
gametogenic cycles. Journal of Experimental Marine Biology and Ecology

12(1): 45-64.

84. Gosselin P y Jangoux M (1995). Induction of metamorphosis in Paracentrotus

lividus larvae (Echinodermata, Echinoidea). Oceanol Acta 19: 292-296.

85. Grosjean P, Spirlet C, Jangoux M (1996). Experimental study of growth in the
echinoid Paracentrotus lividus (Lamarck, 1816) (Echinodermata). Journal of

Experimental Marine Biology and Ecology 201(1-2): 173-184.

86. Grosjean P (2001). Growth model of the reared sea urchin Paracentrotus

lividus. Ph. D. Thesis.
463



Bibliografia

464

87.

88.

89.

90.

91.

92.

93.

Grosjean P, Spirlet C, Jangoux M (2003). A functional growth model with
intraspecific competition applied to a sea urchin, Paracentrotus lividus.

Canadian Journal of Fisheries and Aquatic Sciences 60(3): 237-246.

Guettaf M y San Martin GA (1995). Study of gonad index variability of the
edible sea-urchin Paracentrotus lividus (Echinodermata: Echinidae) in the

north-western Mediterranean. Vie Milieu 45(2): 129-137.

Guettaf M (1997). Contribution a 1'é¢tude de la variabilité du cycle reproductif
(indice gonadique et histologie des gonades) chez Paracentrotus lividus
(Echinodermata: Echinoidea) en Méditerranée sud occidentale (Algérie). These,

Universite de la Mediterranee Aix-Marseille I11.

Guettaf M, San Martin GA, Francour P (2000). Interpopulation variability of
the reproductive cycle of Paracentrotus lividus (Echinodermata: Echinoidea) in

the south-western Mediterranean. Journal of the Marine Biological Association

of the United Kingdom 80(5): 899-907.

Guidetti P, Fraschetti S, Terlizzi A, Boero F (2003) Distribution patterns of
sea urchins and barrens in shallow Mediterranean rocky reefs impacted by the
illegal fishery of the rock-boring mollusc Lithophaga lithophaga. Mar. Biol.
143(6): 1135-1142.

Guidetti P, Terlizzi A, Boero F (2004). Effects of the edible sea urchin,
Paracentrotus lividus, fishery along the Apulian rocky coast (SE Italy,
Mediterranean sea). Fisheries Research 66(2-3): 287-297.

Guidetti P y Dulci¢ J (2007). Relationships among predatory fish, sea urchins
and barrens in Mediterranean rocky reefs across a latitudinal gradient. Mar.

Environ. Res. 63(2): 168-184.



Capitulo 6

94. Guillou M y Michel C (1993). Reproduction and growth of Sphaerechinus
granularis (Echinodermata: Echinoidea) in southern Brittany. Journal of Marine

Biological Association of the United Kingdom 73(1): 179-192.

95. Guillou M y Michel C (1994). The influence of environmental factors on the
growth of Sphaerechinus granularis Lamarck) (Echinodermata: Echinoidea). J.

Exp. Mar. Biol. Ecol.178(1): 97-111.

96. Guillou M y Lumingas LJL (1998). The reproductive cycle of the ‘blunt’ sea
urchin. Aquacult. Int. 6(2): 147-160.

97. Gulland JA y Holt SJ (1959). Estimation of growth parameters for data at
unequal time intervals. ICES J Mar Sci 25(1): 47.

98. Hagen NT (1996) Echinoculture: From fishery enhancement to closed cycle
cultivation. World Aquac. 27(4): 6-19.

99. Harrington LH, Walker CW, Lesser MP (2007). Stereological analysis of
nutritive phagocytes and gametogenic cells during the annual reproductive cycle

of the green sea urchin, Strongylocentrotus droebachiensis. Invertebr. Biol.

126(2): 202-209.

100. Harrold C, Lisin S, Light KH, Tudor S (1991). Isolating settlement
from recruitment of sea urchins. J. Exp. Mar. Biol. Ecol.147(1): 81-94.

101. Haya de la Sierra, D. (1990). Biologia y Ecologia de Paracentrotus

lividus en la zona intermareal. Tesis doctoral, Universidad de Oviedo.

102. Hereu B, Zabala M, Linares C, Sala, E (2004). Temporal and spatial
variability in settlement of the sea urchin Paracentrotus lividus in the NW

Mediterranean. Mar. Biol. 144(5): 1011-1018.
465



Bibliografia

466

103. Hereu B, Zabala M, Linares C, Sala E (2005). The effects of predator
abundance and habitat structural complexity on survival of juvenile sea urchins.

Mar. Biol. 146(2): 293-299.

104. Highsmith RC (1982). Induced settlement and metamorphosis of sand
dollar (Dendraster ecentricus) larvae in predator-free sites: Adult sand dollar

beds. Ecology: 329-337.

10S. Himmelman JH. (1981). Synchronization of spawning in marine
invertebrates by phytoplankton. Advances in invertebrates reproduction. Vol II.

Elsevier North-Holland, New York, NY, pp 3-19.

106. Hixon MA y Beets JP (1993). Predation, prey refuges, and the structure
of coral-reef fish assemblages. Ecol.Monogr: 77-101.

107. Jacquin AG, Donval A, Guillou J, Leyzour S, Deslandes E, Guillou
M (2006). The reproductive response of the sea urchins Paracentrotus lividus
(G.) and Psammechinus miliaris (L.) to a hyperproteinated macrophytic diet. J.
Exp. Mar. Biol. Ecol. 339(1): 43-54.

108. James PJ, Heath P, Unwin MJ (2007). The effects of season,
temperature and initial gonad condition on roe enhancement of the sea urchin

Evechinus chloroticus. Aquaculture 270(1-4): 115-131.

109. Jensen M (1981). The Strongylocentrotidae, a morphologic and
systematic study. Sarsia 57: 113-148.

110. Jensen M (1969). Age determination of echinoids. Sarsia 37: 41-44



Capitulo 6

111. Jolicoeur P (1985). Flexible 3-parameter curve for limited or unlimited

somatic growth. Growth 49: 271-281.

112. Keats DW, Steele DH, South GR (1984). Depth-dependent reproductive
output of the green sea urchin, Strongylocentrotus droebachiensis (O.F.
Mueller), in relation to the nature and availability of food. J. Exp. Mar. Biol.
Ecol.80: 77-91.

113. Keesing JK, Cartwright CM, Hall KC (1993). Measuring settlement
intensity of echinoderms on coral reefs. Mar. Biol. 117(3): 399-408.

114. Keesing JK y Hall KC (1998). Review of harvests and status of world
sea urchin fisheries points to opportunities for aquaculture. J Shellfish Res. 17:

1597-1608.

115. Kelly MS (2000). The reproductive cycle of the sea urchin
Psammechinus miliaris (Echinodermata: Echinoidea) in a Scottish sea loch.

Journal of the Marine Biological Association of the UK 80(05): 909-919.

116. Kelly MS (2001). Environmental parameters controlling gametogenesis

in the echinoid Psammechinus miliaris. J. Exp. Mar. Biol. Eco0l.266(1): 67-80.

117. Kempf M (1969). Recherches d’écologie comparée sur Paracentrotus
lividus et Arbacia lixula. Rec. Trav. St. Mar. Endoume 25(39): 45-115.

118. King CK, Hoegh-Guldberg O, Byrne M (1994). Reproduction cycle of
Centrostephanus rodgersii (Echinoidea) with recommendations for the

establishment of a sea urchin fishery in New South-Wales.

467



Bibliografia

119. Lamare MD y Mladenov PV (2000). Modelling somatic growth in the
sea urchin Evechinus chloroticus (Echinoidea: Echinometridae). Journal of

Experimental Marine Biology and Ecology 243(1): 17-43.

120. Lamare MD y Barker MF (2001) Settlement and recruitment of the
New Zealand sea urchin Evechinus chloroticus. Mar. Ecol. Prog. Ser. 218: 153-
166.

121. Lawrence, J.M. & Lane, J.M. (1982). The utilization of nutrients by

postmetamorphic echinoderms. In: M. Jangoux & J.M. Lawrence (ed)

Echinoderm nutrition. Balkema, Rotterdam, pp 331-371.

122. Lawrence JM. (2001). The edible sea urchins. In: Lawrence JM (ed)
Edible sea urchins: Biology and ecology. pp 1

123. Le Direach L, Boudouresque CF, Antolic B, Kocatas A, Panayotidis
P, Pancicci A, Semroud R, Span A, Zaquali J, Zavodnik D (1987). Rapport
sur l'explotation des oursins en Méditerranée. In : Boudouresque, GIS Posidonie,

IFREMER (eds.). Collogue International sur Paracentrotus lividus et les oursins

comestibles. Marseille: 199-222.

124. Le Gall (1987). La peche des oursins en Bretagne. In : Boudouresque,
GIS Posidonie, IFREMER (eds.). Colloque International sur Paracentrotus lividus

et les oursins comestibles. Marseille: 311-324.

125. Le Gall P y Bucaille D (1990). Influence de la temperature sur la
croissance de deux oursins comestibles, Paracentrotus lividus et Psammechinus
miliaris. In: Echinoderms research, De Ridder C, Dubois P, Lahaye MC,
Jangoux M (eds) pp 183-188.

468



Capitulo 6

126. Lessios HA (1988). Mass mortality of Diadema antillarum in the
Caribbean: What have we learned? Annu Rev Ecol.Syst 19: 371-393.

127. Lopez S, Turon X, Montero E, Palacin C, Duarte CM, Tarjuelo I
(1998). Larval abundance, recruitment and early mortality in Paracentrotus
lividus (Echinoidea). Interannual variability and plankton-benthos coupling.

Marine Ecology Progress Series 172: 239-251.

128. Lozano J, Galera J, Lopez S, Turon X, Palacin C, Morera G (1995)
Biological cycles and recruitment of Paracentrotus lividus (Echinodermata:
Echinoidea) in two contrasting habitats. Marine Ecology Progress Series 122(1-

3): 179-192.

129. McClanahan TR y Muthiga NA (1989). Patterns of preedation on a sea
urchin, Echinometra mathaei (De Blainville), on Kenyan coral reefs. J. Exp.

Mar. Biol. Ecol. 126(1): 77-94.

130. Metaxas A y Scheibling RE (1993). Community structure and
organization of tidepools. Mar. Ecol. Prog. Ser. 98(1-2): 187-198.

131. Miguez Rodriguez LJ, Catoira JL, Gallego Castejon L (1990).
Nuevas aportaciones sobre el rendimiento gonadal y las relaciones biométricas

de Paracentrotus lividus (Lamarck) en la ria de la Corufia. Bentos VI. : 275-281.

132. Miller RJ, Adams AJ, Ebersole JP, Ruiz E (2007) Evidence for
positive density-dependent effects in recovering Diadema antillarum

populations. Journal of Experimental Marine Biology and Ecology 349(2): 215-
222.

133. Montero-Torreiro MF y Garcia-Martinez P (2003). Seasonal changes

in the biochemical composition of body components of the sea urchin,

469



Bibliografia

Paracentrotus lividus, in Lorbe (Galicia, north-western Spain). Journal of the

Marine Biological Association of the UK 83(03): 575-581.

134. Mottet MG (1976). The fishery biology of sea urchin in the family
strongylocentrotidae. Wash. Dept. Fisch. Tech. Rep. 20: 1-66.

135. Munro JL (1982). Estimation of natural mortality rates from selectivity
and catch length-frecuency data. ICLARM Fishbyte 1(1): 5-6.

136. Nataf G (1954). Sur la croissance de Paracentrotus lividus et des
Psammechinus miliaris (Gmelin) Bull. Mus. Hist. Nat. Paris, 2(26): 244-251.

137. Naya I (2007). Meta-analisis estadistico de los patrones de crecimiento

del erizo Paracentrotus lividus (Lamarck, 1816). DEA, Universidad de la

Corufia.

138. Nichols D (1981). The Cornish sea-urchin fishery. Cornish Studies 9: 5-
16.

139. Niell F y Pastor R (1973). Relaciones troficas de Paracentrotus lividus

(Lmk.) en la zona litoral. Invest.Pesq 37(1): 1-7.

140. Ourens R (2007). Patrones geograficos, poblacionales y estacionales en
los parametros reproductivos del erizo Paracentrotus lividus. DEA, Universidad

de la Coruiia.

141. Pais A, Chessa LA, Serra S, Ruiu A, Meloni G, Donno Y (2007). The
impact of commercial and recreational harvesting for Paracentrotus lividus on
shallow rocky reef sea urchin communities in north-western Sardinia, Italy.

Estuarine, Coastal and Shelf Science 73(3-4): 589-597.

470



Capitulo 6

142. Palacin, C., Giribet, G., Turon, X. (1997). Patch recolonization through
migration by the sea urchin Paracentrotus lividus (Lamarck) in communities
with high algal cover and low sea urchins densities. Cah. Biol. Mar. 38: 267-
271.

143. Palacin C, Turon X, Ballesteros M, Giribet G, Lépez S (1998) ,. Stock
evaluation of three littoral echinoid species on the Catalan coast (North-Western

Mediterranean). Mar. Ecol. 19(3): 163-177.

144. Palacin C, Giribet G, Carner S, Dantart L, Turon X (1998) ;. Low
densities of sea urchins influence the structure of algal assemblages in the

Western Mediterranean. J. Sea Res. 39(3-4): 281-290.

145. Pastor R (1971) Distribucion del erizo de mar, Paracentrotus lividus

(Lmk), en la ria de Vigo. Publ. Tecn. Dir. Gen. Pesca Marit, Spain 9: 255-270.

146. Pauly, D. y Gaschutz, G., (1979). A simple method for fitting oscillating
length growth data, with a program for pocket calculators.

ICES CM 6: 24-26.

147. Pearce CM, Daggett TL, Robinson SMC (2004). Effect of urchin size
and diet on gonad yield and quality in the green sea urchin (Strongylocentrotus

droebachiensis). Aquaculture 233(1-4): 337-367.

148. Pearse JS (1969). Reproductive periodicities of indo-pacific
invertebrates in the Gulf of Suez. II. The echinoid Echinometra mathaei (de

Blainville). Bull Mar Sci 19(3): 580-612.

149. Pearse JS (1981). Synchronization of gametogenesis in the sea urchins
Strongylocentrotus purpuratus and S. franciscanus. En: Advanced in

Invertebrate Reproduction, pp 53-68.

471



Bibliografia

472

150. Pearse JS y Cameron RA (1991) Echinodermata: Echinoidea.
Reproduction of Marine Invertebrates 6: 513—662.

151. Pedrotti ML y Fenaux L (1992). Dispersal of echinoderm larvae in a
geographical area marked by upwelling (Ligurian Sea, NW Mediterranean).
Marine Ecology Progress Series 86: 217-217.

152. Pedrotti ML (1993). Spatial and temporal distribution and recruitment
of echinoderm larvae in the Ligurian Sea. J Mar. Biol. Assoc. UK 73(3): 515-
530.

153. Preece MA y Baines MJ (1978). A new family of mathematical models

describing the human growth curve. Ann. Hum. Biol. 5: 1-24.

154. Regis MB (1978). Croissance de deux echinoides du golfe de Marseille
(Paracentrotus lividus (Lmk) et Arbacia lixula L.). Aspects ecologiques de la
microestructure du squelette et de |’ evolution des indices physiologiques. Tesis

doctoral, Universidad de Aix-Marseille III.

155. Régis MB (1979). Analyse des fluctuations des indices physiologiques
chez deux échinoides (Paracentrotus lividus (Lmk) et Arbacia lixula L.) du

golfe de Marseille. Tethys 9(2): 167-181.

156. Richards FJ (1959) A flexible growth function for empirical use. J. Exp.
Bot 10(29): 290-300.

157. Ricker WE (1979). Growth rates and models. Fish physiology.

Academic Press, New York.



Capitulo 6

158. Roberts CM y Ormond RFG (1987). Habitat complexity and coral reef
fish diversity and abundance on red sea fringing reefs. Marine Ecology Progress

Series. 41(1): 1-8.

159. Roden, C. M.; Hensey, M.; Ludgate R. (1987). Aquaculture in
Kilkieran and Bertraghbuoy Bays (Co. Galway); an atlas on environmental
factors. Aquacult. Tech. Bull N°12. National Board for Science and Technology,
Dublin.

160. Rowley RJ (1989). Settlement and recruitment of sea urchins
(Strongylocentrotus sp.) in a sea-urchin barren ground and a kelp bed: Are
populations regulated by settlement or post-settlement processes? Mar. Biol.

100(4): 485-494.

161. Russel MP (1987). Life history traits and resource allocation in the

purple sea urchin Strongylocentrotus purpuratus (Stimpson). J. Exp. Mar. Biol.

Ecol. 108: 199-216.

162. Russell MP y Meredith RW (2000). Natural growth lines in echinoid
ossicles are not reliable indicators of age: A test using Strongylocentrotus

droebachiensis. Invertebr Biol: 410-420.

163. Sala E y Zabala M (1996). Fish predation and the structure of the sea
urchin Paracentrotus lividus populations in the NW Mediterranean. Marine

Ecology Progress Series 140(1): 71-81.

164. Sala E (1997). Fish predators and scavengers of the sea urchin
Paracentrotus lividus in protected areas of the north-west Mediterranean Sea.

Mar. Biol. 129(3): 531-539.

473



Bibliografia

165. Sala E, Ribes M, Hereu B, Zabala M, Alva V, Coma R, Garrabou J
(1998). Temporal variability in abundance of the sea urchins Paracentrotus
lividus and Arbacia lixula in the Northwestern Mediterranean: Comparison

between a marine reserve and an unprotected area. Marine Ecology Progress

Series 168: 135-145.

166. Sanchez F y Olaso I (2004). Effects of fisheries on the Cantabrian Sea
shelf ecosystem. Ecol. Model 172(2-4): 151-174.

167. Sanchez-Espafia AI, Martinez-Pita I, Garcia FJ (2004). Gonadal
growth and reproduction in the commercial sea urchin Paracentrotus lividus
(Lamarck, 1816) (Echinodermata: Echinoidea) from southern Spain.

Hydrobiologia 519(1-3): 61-72.

168. Santos R y Flammang P (2007) Intra and interspecific variation of
attachment strength in sea urchins. Marine Ecology Progress Series 332: 129-

142.

169. Savy, S. (1987). Les prédateus de Paracentrotus lividus (Echinodermata).
In : Boudouresque, GIS Posidonie, IFREMER (eds.). Collogque International sur

Paracentrotus lividus et les oursins comestibles. Marseille: 413-423.

170. Schnack-Schiel SB e Isla E (2005). The role of zooplankton in the
pelagic-benthic coupling of the southern ocean. Scientia Marina 69 (2). 39-55.

171. SCOR-UNESCO (1966). Determination of photosynthetic pigments in
sea-water. Report of working group 17. Monographs on Oceanographic

Methodology, no. 1

474



Capitulo 6

172. Sellem F y Rezig M (1995). Variabilité du cycle sexual de 1’oursin
Paracentrotus lividus Lamarck, 1816 (Echinodermata-Echinoidea) dans le golfe

de Tunis (Méditerranée). Oceanologica Acta 23(5): 607-613.

173. Sellem F y Guillou M (2007). Reproductive biology of Paracentrotus
lividus (Echinodermata: Echinoidea) in two contrasting habitats of northern
Tunisia (south-east Mediterranean). Journal of the Marine Biological

Association of the United Kingdom 87(3): 763-767.

174. Sellem F, Langar H, Pesando D (2000). Age et croissance de l'oursin
Paracentrotus lividus Lamarck, 1816 (Echinodermata-Echinoidea) dans le Golfe

de Tunis (Méditerranée). Oceanologica Acta 23(5): 607-613.

175. Semroud R y Kada H (1987). Contribution a l'etude de l'oursin
Paracentrotus lividus (Lamarck) dans la region d'alger (Algerie): Indice de
repletion et indice gonadique. Colloque International Sur Paracentrotus Lividus

et Les Oursins Comestibles: 117-124.

176. Shears NT y Babcock RC (2002). Marine reserves demonstrate top-
down control of community structure on temperate reefs. Oecologia 132(1):

131-142.

177. Shirayama Y y Thornton H (2005). Effect of increased atmospheric

CO; on shallow water marine benthos. J.Geophys.Res 110.

178. Shpigel M, McBride SC, Marciano S, Lupatsch I (2004). The effect of
photoperiod and temperature on the reproduction of European sea urchin

Paracentrotus lividus. Aquaculture, 232(1-4): 343-355.

475



Bibliografia

179. Shpigel M, McBride SC, Marciano S, Ron S, Ben-Amotz A (2005).
Improving gonad colour and somatic index in the European sea urchin

Paracentrotus lividus. Aquaculture, 245(1-4): 101-109.

180. Siikavuopio SI, Christiansen JS, Dale T (2006). Effects of temperature
and season on gonad growth and feed intake in the green sea urchin

(Strongylocentrotus droebachiensis). Aquaculture 255(1-4): 389-394.

181. Sime AAT y Cranmer GJ (1985). Age and growth of North Sea
echinoids. Journal of the Marine Biological Association of the United Kingdom.

65(3): 583-588.

182. Sloan NA (1985). Echinoderm fisheries of the world: A review.
Proceedings of the Fifth International Echinoderm conference. Pp 109-124

183. Smith JR y Strehlow DR (1983) Algal-induced spawning in the marine
mussel Mytilus californianus. Int.J Invertebr.Reprod. 6(2): 129-133.

184. Soriano M y Pauly D (1989). A method for estimating the parameters of
a seasonally oscillating growth curve from growth increment data. International

Center for Living Aquatic Resources Management, Fishbyte 7: 18-21.

18S. Spirlet C, Grosjean P, Jangoux M (2001) Cultivation of Paracentrotus
lividus (Echinodermata: Echinoidea) on extruded feeds: Digestive efficiency,

somatic and gonadal growth. Aquaculture Nutrition 7(2): 91-99.

186. Spirlet C, Grosjean P, Jangoux M (2000). Optimization of gonad
growth by manipulation of temperature and photoperiod in cultivated sea

urchins, Paracentrotus lividus (Lamarck) (Echinodermata). Aquaculture 185(1-

2): 85-99.

476



Capitulo 6

187. Spirlet C, Grosjean P, Jangoux M (1998). Reproductive cycle of the
echinoid Paracentrotus lividus: Analysis by means of the maturity index.

Invertebrate Reproduction and Development 34(1): 69-81.

188. Starr M, Himmelman JH, Therriault JC (1990). Direct coupling of
marine invertebrate spawning with phytoplankton blooms. Science 247(4946):
1071-1074.

189. Starr M, Himmelman JH, Therriault JC (1993). Environmental
control of green sea urchin, Strongylocentrotus droebachiensis, spawning in the

St. Lawrence estuary. Can J Fish Aquat Sci 50(5): 894-901.

190. Tanaka M (1982). A new growth curve which expresses infinite
increase. Publ Amakusa Mar. Biol. Lab 6: 167-177.

191. Tanaka M (1988). Eco-physiological meaning of parameters of ALOG
growth curve. Publ Amakusa Mar. Biol. Lab 9: 103-106.

192. Tegner MJ y Dayton PK (1981). Population structure, recruitment and
mortality of two sea urchins (Strongylocentrotus franciscanus and S.

purpuratus) in a kelp forest. Mar Ecol.Prog. Ser. 5: 255-268.

193. Tegner MJ y Levin LA (1983). Spiny lobsters and sea urchins: Analysis
of a predator-prey interaction. J. Exp. Mar. Biol. Ecol. 73(2): 125-150.

194. Thompson RJ (1982). The relationship between food ration and
reproductive effort in the green sea urchin Strongylocentrotus droebachiensis.

Oecologia 56: 50-57.

477



Bibliografia

195. Tomas F, Romero J, Turon X (2004). Scttlement and recruitment of the
sea urchin Paracentrotus lividus in two contrasting habitats in the

Mediterranean. Marine Ecology Progress Series 282: 173-184.

196. Tomas F, Alvarez-Cascos D, Turon X, Romero J (2006). Differential
element assimilation by sea urchins Paracentrotus lividus in seagrass beds:
Implications for trophic interactions. Marine Ecology Progress Series 306: 125-

131.

197. Tomassone R, Dervin C, Masson JP (1993). Biométrie: Mod¢lisation

de phénomeénes biologiques. Masson, Paris.

198. Tortonese E. (1965). Echinodermata fauna d'Italia. Calderini,

199. Turon X, Giribet G, Lopez S, Palacin C (1995). Growth and
population structure of Paracentrotus lividus (echinodermata: Echinoidea) in

two contrasting habitats. Marine Ecology Progress Series 122(1-3): 193-204.

200. Tuya F, Cisneros-Aguirre J, Ortega-Borges L, Haroun RJ (2007)
Bathymetric segregation of sea urchins on reefs of the Canarian archipelago:

Role of flow-induced forces. Estuar. Coast Shelf Sci. 73(3-4): 481-488.

201. Urgorri V, Reboreda P, Troncoso JS (1994). Dispersion, demografia y
produccion gonadal de una poblacion de Paracentrotus lividus (Lamarck, 1816).

Memoria final de resultados.

202. Vadas RL,Sr., Smith BD, Beal B, Dowling T (2002). Sympatric growth
morphs and size bimodality in the green sea urchin (Strongylocentrotus

droebachiensis). Ecol.Monogr 72(1): 113-132.

478



Capitulo 6

203. Vaughan, D.S. y Kanciruk, P. (1982). An empirical comparison of
estimation procedures for the Von Bertalanffy growth equation. J Cons Int

Explor Mer 40: 211-219.

204. Von Bertalanffy L (1938). A quantitaive theory of organic growth
(inquiries of growth laws II). Hum. Biol. 10(2): 181-213.

205. Von Bertalanffy L (1957). Quantitative laws in metabolism and growth.
Quart Rev Biol 32(3): 217-231.

206. Vukovic A (1982). Florofaunistic changes in the infralitoral zone after
the sea urchin Paracentrotus lividus (L.) population explosion. Acta Adriat

23(1-2): 237-241.

207. Walford LA (1946). A new graphic method of describing the growth of
animals. Biol Bull 90(2): 141-147.

208. Walker C y Lesser M (1998). Manipulation of food and photoperiod
promotes  out-of-season  gametogenesis in the green sea urchin,
Strongylocentrotus droebachiensis: Implications for aquaculture. Mar. Biol.

132(4): 663-676.

209. Watanabe JM y Harrold C (1991). Destructive grazing by sea urchins
Strongylocentrotus sp. in a central California kelp forest: Potential roles of

recruitment, depth, and predation. Mar.Ecol.Prog. Ser. 71(2): 125-141.

210. Weibull W (1951). A statistical distribution function of wide
applicability. J. Appl. Mech. 18: 293-296.

479



Bibliografia

211. Williams CT y Harris LG (1998). Growth of juvenile green sea urchins
on natural and artificial diets. Proceedings of the Ninth International

Echinoderm Conference.

212. Yamaguchi M (1975). Estimating growth parameters from growth rate
data. Oecologia, 230: 321-332.

213. Zamora S y Stotz W (1992) Ciclo reproductivo de Loxechinus albus
(Molina, 1782)(Echinodermata: Echinoidea) en punta lagunillas, IV region,
Coquimbo, chile. Rev Chile Hist Nat 65: 121-133.

214. Zavodnik D (1987). Synopsis on the sea urchin Paracentrotus lividus
(Lamarck, 1816) in the Adriatic sea. Colloque International sur Paracentrotus

Lividus et les Oursins Comestibles: 221-240.

WEBS

1. Myers P, Espinosa R, Parr CS, Jones T, Hammond GS, Dewey TA (2008)
The animal diversity web.

2. Smith AB (2004). The echinoid directory. World Wide Web electronic

publication.

www.fao.org

www.pescadegalicia.com

www.bim.ie

www.tematico.asturias.es/dgpesca/

www.teledeteccionoceanografica-ieo.net

® NS m R W

www.fomento.es

480



	PORTADA
	CAPÍTULO 6 
	CAPÍTULO 6: BIBLIOGRAFÍA


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [420.945 595.276]
>> setpagedevice




