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11'Io rCE I CON TENTS 

PROGRAM A CIENTiFICO / 
SCIENTIFIC PROGRAMME 

C = Paiestras I Plenary sessions 
o = Comunic&c;:oes orais I Oral presentatiollS 
P = Cartazes I Pos ters 

121109 , 2a Feira / Monday 

08:00 - 09:30 
REGISTO E CO J...O C At;AO DE CARTAZES I R EG ISTRArION 
ARRANGEMENT 

LOCAL: AUDJr6R10 DE: PONTA D ELGADA 

AND POSTER 

09:30 - 10:00 
CERIM6NIA DE ABERTURA/OPENING CER E:'> ION Y 

LOCAL: AUDIT6R IO DE P ONTA DELGA DA 

10:00 - 10:30 
PAUSA PA RA CArt I COl·TEE BREAK 

Sessao: BIOGEOGRAFIA II Section: IlIOGEOGRAPHY I 
Moderadores / Moderators: R. Ha roun & L. r edro 

C1. 10:30 - 11:15 
SJOG REN. E.: BiOGEOGRAPHY OF 

BOTANICAL POINT OF YIEW 
MACARONESlA FROM A 

32 

01. 11:1 5- 11:30 
ADSERSEN. H.: FLORlSl:IC T RAITS OF VOLCANIC ISLANDS • A 

COMPARISON BETWEEN THE GALAPAGOS ISl,AJlUlS. TH E 
MASCAfII'NES AND TH.E CANARY ISLANDS 54 

02. 11:30 - 11:45 
GOMES. I.: VEGETA')'lON OF THE HY DROGRA PHIC BASIN OF TIlE 

RIllEffiA DA GAR«;:A 55 

0 3. 11 :45 - 12:00 
GIBBY. M., FJ. R UMSEY, J C. VOGEL, SJ. R USSELL & J.A. BARRErr : THE 

VALUE OF PTERIDOPHYTES FO R THE ELUCIDATION OF 
THE ORIGIN AND HISTORICAL BiOGEOGRAPHY OF THE 
MACARONESIAN FLORA 56 

0 4.12:00 -12:15 
VOGEL, J.c., F.J . R If\1sE Y. SJ. RUSSELL. C. Cox, J.A. BARRElT & M. G IBBY: 

O RIGIN, HISTORICAL BIOGEOGRAPHY AND GENETI C 
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HI Si mp6slO Fauna e Flora das IIhas Allarllicas Pont:J. Delgado.. 21 - 25 Set 98 
INDIO: I CONT ENTS 

D(Vl;:RsrrY Of THE APOENDEMIC ASPLENiUM AZORICUM 
I.OVIS. RASBACH & REICHST 

05.1 2: 15·12:30 
JANSEN, R.K., L.R. GOERTLEN, J. FR ANCISCO-O RTEGA & A. SAr\ TOS -G UERRA: 

BIOGJ>OG RAPIllC A 0 TAXONOMIC IMPLICATIONS O F 
MOLECUI,AR rHYLOGENIES OF THE ASTERISCUS 
ALLIANCE (ASTEll.ACEAE, INU LEAE) 

12:30 - 14:00 
ALMOe:;O J L UNC H 

Sessao : B IOGE OGRAFIA IV SecHon: BIOGEOG RAPHY (] 
Moderad ores I Moderalors : H. Adsersen & M. Biscoito 

CZ. 14:00 - 14:45 
MORTON, B. & l C. BRIITON: ORIGI NS OF THE A ~;OREAN 

INTE llDITAL BIOT A: THE SIGNIFICANCE O F 
INTIIODUUW SI'ECmS. SURV IVORS OF CHANCE EVENTS 

06. 14 :45 - 15:00 
CARVALHO, l.A. & A. C. 'LH AM: MOLECULAR AND MORPHOLOGICAL 

EVJOENCE FOR H IE ORIGIN OF THE WOODY GEN US 
ISOPLEXIS (LINDLEY) BENTH, (SCROPHULARlACEAE): AN 
EIHlEMIC MACA RONESIAN GEI'US ? 

07.15:00-15:15 
SILVA, L., J. TAV AR.. & C.W SMITH : BIOGEOGRAPHY OF AZOREAN 

PI,. NT!NVADERS 

08, 15:15 - 15:30 
H AROUN, R., N. PAv6N-$ALAS & M . TAVARES: MARINE VEGETK n ON OF 

Tim CAPE VERD ISLANOS 

09, 15:30 - 15:45 
NETO, A. I., 1. Ti nLEY, A. LEV! & W.F. F ARNHAM: STRUCTURE AND 

ZONATlO;o.l OF HIE AI. GAL COMMUNITIES ON TIlE BAY 
OF SAO VICENTE (SAO MIGUEL, AZORES) 

010, 15:45 - 16:00 
MORR I. C. & C.N. BIANCH I: SUBTIDM, EPIBENTHI C COMMUNJ'nES 

OF lUJA 0 0 SAL (CA l' VERDE ARCHIPELAGO) 

16:00 - 16:30 
P r,\USA PARA CArr I COFFEE BREAK 
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III S imp6sio Fauna e Flora das IIh a5 Al lanl i<:.1.S. POllia Delgad.1. . 2 1 - 25 Sel 98' 
I NDJCE I CONTEN TS 

Se.sao: BIOGEOGRAFIA JIll Section: BIOGEOGRA PHY III 
Moderadores I Moderators: 1. Tittley & J. Quartau 

OIl. 16:30 · 16:45 
LEAL. I.H.: m '1DE.'I1 ISM AND MODES OF DEVELOI'M ENT OF 

MA RINE I'ROSOBRANCH GASTROPODS (MOLLUSCA) 
t-ROM BRAZILIAN OCEANIC ISLANDS 

012. 16:45 · 17:00 
AVIL A, S. P.: SHALLOW WATER MARINE MOLLUSCS OF T HE 

AZORES: IJIOGEOGRAPHICAL RELATIONSHIPS 

013.17:00 - 17:15 
8ISC01TO, M .. D . DES BRl' "I'ERES, F. BARRI G,\ AND THE Pfea A NI) S ALDANHA 

SCIENTifiC TE." " : RECENT DISCOVERIES IN TII II AZO REA 'oj 

DEEP-SEA HYDROTHERMAL VENT AREA WITH PECIAL 
EMPIIASIS O N THE f'lSH FA UNA 

014. 17: 15 - 17:30 

B OLTEN, A .B., KA . BJORNDAL, H.R. MARTINS , T. DEU .l~GtR , MJ . B1SCQITO. 


S.E. ENC,\ LADA & B.W . B OWEN: TRANSATLANTIC 
DEvELOr MENTAL ~lIGRATIONS OF LOGGERHEAD 
SEATU RTLES DEMONSTRATED BY MTDNA SEQUENCE 
ANALYSIS 

015. 17'.30 - 17:45 
I .M.N. 	 AZEVEDO: JlIOGEOGR AFIA DENORBERT~E:;k~~'s MAT~~S& A<;:ORES: UMA ABORDAGEM 

MOLEC ULAR 

016. 17:45 - 18:00 
CAMERON. R.AD. & L.M . COOK: THE LAND SNAIL FAUNA OF THE 

DESERTA ISLANDS, MADEIRAN ARCHIPELAGO, PRESENT 
ANO PAST 

017. 18:00 - 18:15 
V AN RI EL. P., T. B ACKELJ AU, K. JORDAENS. C. BRITO. R . M EDEIROS. A.M. F RIAS 

M ARTINS & R. V ERHAGE : RELATIONSH IPS BETWEEN 
AZOREAN AND 'I1ADEIRAN LEPTAXINA E INFERRED 
FROM ALLOZYME DATA (MOLLUS CA, PULMONATA: 
HYGROMIIDAE) 

018.1 8:15 - 18:30 
P OMBO. 	 D., R . CA PELA, D. MEf'lEZES & M . GON~ALV ES: THE INSECT 

FAUNA ASSOCIATED WITH MADEIRA LAUREL FOREST. l. 
PIT-FALL SAMPLING TRAPS 

18:30 - 19:30 

C ,\ RTAZES / P OSTER S 
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III Simposio Fallna e Flora das llhas Allanticas. Ponta Delgada. 2J - 25 Set 98: 
(NOi CF. ( CONTENTS 

19:30 
R ECEPC;A.O DE BOAS v rNDAS I WELCO ME RE CE PTI ON 
L OCAL: ED1Fic lO DE CI.f.NC IAS H UMANAS VA U NIVERS IDAOE DOS 
AC;O RE S 

122/09, 3" Feira 1Tuesday 

Sessiio: BIOG EOG RAF1A IV I Secli on: BIOGEOGRAPHY IV 
Moderadores I Moderators: R. Jansen & P. Borges 

Cl. 09:00 - 09:45 
McNEIL. J.: REPRODUCTIVE STRATEGIES OF TilE TIIUE 

ARMYWORM, PSEUDALETIA (MYTH1MNA) UN/PUNCTA: A 
COMPARISO N OF MIGRATORY, CONTIN ENTAL 
POPULAT IONS IN NOIITH AMERICA WITH NON· 
MIGIlATOIIY, INSULAR POPULATIONS OF THE AZORES 40 

019.09:45 - 10:00 
P OMBO, D.. R. C APELA , Y. G ONCALVES & D. M ENEZES: THE I ~SECT FAUNA 

ASSOC IATED WITH MADEIRA LAUREL FOREST. II. 
SA.MPLh'lG TRAP S t-OR DROSOPHILIDS 75 

020. 10:00 - 10:15 
CAP£L.A., R.. L PENA. L. ROMAo, D. P OMI30 , Y. GON<;:ALYES & D. MENEZES: 

TIlE INSECT FAUNA ASSOCIATED TO MADEIIIA LAUREL 
FOREST. m. CDC LIGHT TRAPS 76 

021. 10: 15- 10:30 
CAPELA , R . D. POMBO, I. S ILV A. M. GONC;ALVES & D. MENEZES: T H E INSECT 

FAUNA ASSOCIATED WITH MADEIRA LAUREL FOREST. 
IV. MOERICKE SAMPLING TRAPS 77 

10:30- 11:00 
PA USA PARA CAFE I COFFEE BREAK 

Sessiio: BIOGEOGRAFIA VI Section: BIOGEOGRAPHY V 
Moderadores I Moderalors: W_ Farnham & R. Capela 

022_11:00-11 : 15 
WIRTZ, P., M. F ELLENDORF. C. MOHRA, S. ROBERTS & G. VAN D ER ZANDEN : 

THE BEES OF MADEIRA (HYMENOPTERA, APOIDEA) 78 

023.11:15-11:30 
P OLASZEK , A., E.M, H ERNANDEZ-S UAREZ, A.M. AGUIAR & A, CARN ERO: 

INTRODUCED AND ENDEMIC HYMENOPTEROUS 
PARASITOIDS OF WHITEFLIES (HYMENOPTERA: 

7 




!11 Slmp6slO FaUIl3 e Flora oas Ilh as Alianl lc.u . Ponta Oelgaoa. 1I . 25 Set 98 : 
INDICE / CO NTFN TS 

AI'HELINlDAE, PI. A TYGASTRIDAE; 1I0 MOl'TERk 
ALEYRODIDAE) IN TIlE ANARY ISLANDS A'''D MADEIRA 79 

024. 11:30 · 1145 
OLI\'1;IRA, L. , V. VIEI RA , J. T AVARES & P. G ."IRClA : lDENTIF ICATIQN O F 

GYLPTA P,IN TELES sp. (HYMEN OP1 ERA : IJRACQNlDAE) 
FROM MADEIRA ISLAND RI' ENZYMATIC A:-IALYSIS 80 

025. 11 :45· 12:()() 
MEYER. M.: THE PYRALIDAE OF NO RTlIERI\ 

(MADEIRA, AyORES) (LEI'lDOIYfE RA) 
MACARONESIA 

81 

026.1 2:00 · 12:15 
BILTON. DT.: COI.EOYrERA 

M ACA QONESI A 
OF MADICOLOUS HABITATS IN 

82 

027. 12: 15· 12:30 
PORTEORO, F.M.: COMPONliN'fES BIOG EOGRAFICAS DA FAU A DE 

PEIXES MESOI'ELA(;JCOS REGISTADA PARA OS AyORES 83 

12:30 · 14:()() 
ALMOC;O I L UNC H 

Sess.o; ECOLOGIA If So lion: ECOLOGY I 
Moderadores / Moder. lors: F. Beyhl & J. Azevedo 

C4. 14:00 · 14:45 
SANTOS, R.S.: ICllTHI'ODIVERSITY OF THE AZORES ; SPECIES, 

I'OJ'ULAT IONS, COMMU Nl'rJES AND INDIVIDUALS 42 

0 28. 14:45 · 15:()() 
H UG HES, S.J & M.T. F URS E: DEVELOPMENT OF A UlOTIC SCORE 

FO:R ASSE SMF-.·T OF ECOLOG ICAL QUALrrv Ot' RIVERS 
AND STREIINS ON MADEIRII 85 

029. 15:00 - 15: 15 
BORGES. L .M.S., A.CR. COSTA & A. RODR iGUES: THAIS HAEMA STOMA 

(GASTROPODA: MURICIDIIE) COMO 1lI0INDICADOR DE 
TBT NAS AGUAS DO PORTO E MARINA DE PONTA 
DEI,(;IID A 86 

030.1 5: 15 · 15:30 
B rAN c HI , C.N., R. HAROUN , C. M ORR I & P. WIRTZ: THE SUBTIDAL 

BOTfOM5 AND EPlIlENTIIIC COMMUNITIES O F F 
P UER1'O DEL CARMEN (LIINZAROTE, CANAllY ISLANDS) 87 
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031. 15:30· 15:45 
SANTOS, 	S.M., 1.M. GON,MNES & S. VIALLE'-'-E: CETACEA.N SIGHl'ING S 

IN TUE SOL'TIl CO,~ST OF PICO lSLANO (AZORES) 
OURING TH.E SUM,MJ::RS OF 1996 AND 1997 

032. 15.45· 16:()() 
Tlm.EY. I. & W.F. F AnH AM : THE SIlliT LAN D ISLES: LONG·TERM 

STUOIES ON THt; MARINE ALGAL FLORA 

16:00·1 6:30 
P"USA PA RA C AFE I C OH EE aR£I\K 

SeSSao: ECOLOGlA U/ Sectioo: ECOLOGY II 
Moderadores / Moderators: C. Mocri & J. Barroso 

033. 16:30 · 16:4':> 
N ICKOL . M.: SOME ASPECTS (It' FLOIIAL ECOLOGY ON THE 

CANARY ISLANDS 

034. 16:45· 17:00 
DIAS, E.: CtASSll'ICA<;:AO DA Vf;CETA<;:..I.O NATUIlAL DOS 

A<;:OHES 

035. 17,()()· 17:15 
TRI~"TJ..O DA CUNlt A. R ., A. RODRI GLfES & H . SOUSA: INFLUENCIA DA 

TEMI'ERATURA E DO FOTOPERio DO NA MATURA<;:AO 
SEXUAL DE OXYCHIL US (DROUETIA) A TLA Nl'ICUS 
(Pl lLMONATA, ZONITIDAE) 

036.1 7: 15 · 17:30 
ERIKSEN, U.: Till:: COLONISATION OF TIm SHOALING SEAMOUNT 

OF PORTO SANTO (MADEIilA ARCHI PELAGO) IN THE 
MIOCENE 

037, 17:30 ·17:45 
SOTO, M .. A. R l) LJ It IG LES , B. Z Al DIO AR. M , Lo r I'S & r. MAR IG6MEZ: 

HEMAINING VULCANISM ACTlVIT\' , NATUHAT. METAL 
LEVEI~ AN I! TISSUE-LEn;L llIOMARKJ:;RS L-' 
FRESIIWATE~ MOLLUSCS mOM SAO MIGUEL (A<;:ORES) 

038, 17:45 . 18:()() 
PEREIRA, 1. , L.R. MON"TEum & 1.A. R AMOS: l)REY ITECVlS AJ'fD FOOD 

PROVI (ONlNG TO ClUC KS O~' ROSEATE AND COM~'lON 
TERNS IN 'HIE AZORES 
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III S impOS10 Fauna e AOfa das IIhas Allanl icas. Ponla Oelgada. '21 - 25 Sel 98: 
INDIO : I CONTENTS 

039.1 8:00 -18:15 
FEIO . R. & L.R. MONTEIRO : UTlLlZA<:AO Il.E " JANGADAS" NO 

RECENSEAMENTO DA POPULA<:AO DE CAGARRO. 
CA LONECTRIS DIOMEDEA BOREAUS OS A<:ORES 97 

040. 18:15 - 18:30 
PEREI RA . A.C. & F.M. MEDelROS: BUTEO 

DlSTRIB -nON l'l S. M IGUEL 
BUTEO AD U 'DANCE ANO 

99 

18:30 - 19:30 
CA RTAZES I P OSTE RS 

123/09 , 4a Feira 1 Wednesday 
09:30 

EX CURSAO' TOUR: LAGOAS nO FocO E FURN.\S 

CONCENTRA<;:AO ICONCENTRATION: M ARINA DE PONTA DELGADA 

13:00 

ALMO<;O Tlpl CO NAS FURNAS I T YPICA L LUNl;H AT FURNAS 

14:30 

VISIT" AO P ARQUE TERR A NOSTRA ' VISIT TO TERRA NOSTRA P A RK 

16:30 

RECRt.SSO A P o TA DELCADA' RET URN TO P ONTA DEl.GADA 

CON CENTRA<;AO I CONCENTRATlON : H OTEL TER RA NOSTRA 

124/09.5' Feira 1Thursday 

08:00 - 09:00 
COLOCA<;AO DE CAR TAZES! POSTER .o\RRANCH IENT 

LOCAl.: A UD ITORI O DE P ONTA DELGADA 

SessaO: ECOLOGIA IIV Section ECOLOGY III 
Moder.dores I Moderalors: M. Silanes & L. Monteiro 

CS. 09:00 - 09:45 
VERMEIl. GJ .: THE COND ITIONS OF LIFE ON OCEAN IC ISLANOS: A 

MARL E PERSPECTIVE 

04 1. 09:45 - 10:00 
PI NHO. M.R .. H.R. MARTIN' & J.M . GON, ALVE' : NOTES ON BYCATCH 

OBTAINED DURING TRAPPING OIRECTED AT THE 

10 
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III Simp6sIO Fauna e Flora das Ilhas Alliiulicas, Ponla Delgada, 21 - 25 Sel 98. 
INDICE I CONTENTS 

DEEP-SEA CRABS, CHACEON 
BELL/ANUS OFF THE AZORES 

AFFlNIS AND CANCER 
100 

042. 10:00 - 10: 15 
MOREIRA DA SILVA, M.H., F. RUSSELL-PINTO & P. DEl3ERGH: EFFECT 

LIGHT ON LEAF SURFACE OF IN VITRO PLANTS 
AZORINA VIDALII (WATS.) FEER 

OF 
OF 

101 

043.10:15 ­ 10:30 
OLIVEIRA, M.R.. K. ERZINI &.R.S. SANTOS: ECOLOGIA ALIMENTA R D E 

TRIPTERYGION VELAISI CADENAT & BLACIlE (1971) 
(PISCES: TR IP1' ERYGIIDAE) DOS A<;:ORES. ANA LISE 
FASEADA DO TRACTO DIGESTIVO. VARI A<;:AO 
TEMI'QRAL E SEXUAL DA DIETA 103 

10:30-11:00 
PAUSA PARA CAFE I COFFEE BREAK 

Sessao: ECOLOGIA IV/Section ECOLOGY IV 
Moderadores / Moderators: A. Fosaa & T. Antunes 

044.11:00- 11:15 
CORREIA, c., P. AFONSO. R.S. SANTOS & K. ERZINI: COMPORTAMENTO 

REPRODUTOR DO ROI-ANZOIS, OPHIOBLENNIUS 
ATLANTICUS ATLANTICUS (PISCES: BLENNIIDAE), NOS 
A<;:ORES: PATERNIDADE E ALOPATERNIDADE 104 

045. 11:15 - 11 :30 
FONTES, 1.M., P.A. AFONSO & RS. SANTOS: 

CASTANHETAS (POMACENTRIDAE) 
DIFEREN<;:AS E SEMELHAN<;:AS 

ECOLOGIA DAS 
NOS A<;:ORES: 

106 

046. II :30 - 11:45 
AZEVEDO. J.M.N.: NOW YOU SEE ME, NOW YOU DON'T: A CASE 

STUDY OF T HE EFFECT OF DIFFERENT SAMPLING 
M KfUOD S 0 ;01 THE PERCEIVED STRUCTURE OF 
LITTORAL ICHTHYOLOGICAL COMMUNITIES 107 

047. i I :45 - 12:00 
LOPES, M.. I. MARIGOMEZ & A. RODRIGUES: MORFOLOGIA E 

HISTOLOGIA DA GLANDULA DIGESTIVA DE OXYCHILUS 
(DROUETIA)ATLANTICUS MORELET & DROUET 108 

048.12:00- 12:15 
RODRIGUES. A & B. GOMEZ: PROCESSO DE COPULA EM OXYCHILUS 

(DROUETIA) ATLANTICUS (MORELET & DROiiET) 110 

11 
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!II Sim)X'.slo Fa\llw t' Rora Uti 1111(15 A!l iit;l ictts Poma Oe lgaua. 2 1 - 25 SrI n· 
INOICr. I CONTENTS 

049. 12: 15· 12:30 
GA•• ,oO,SANAH"'A. M.!. & RJ . HAROUN: ANNUAL VARIATIONS OF 

GONADAL INDF:.'I: ON DIAlJEMA ANTILLARUM, BY TWO 
METHODS, AT GRAN CANARlA ISLAND (SPAIN 1 

12:30 · 14:00 
ALMOC;O I L Ut·.o l 

Sessuo: ECOLOGIA V e 'fAXOMONIA E EVOLUC;:ii.O ) / 
Section ECOLOGY V and TAXONO ' fY AND 
EVOLUTION I 
Moderadores I Moderalors : n. Pin lu reau & M. Mathias 

C6. 14:00 · 14:45 
FRIAS MARTIN S. .M.: ISLAI'IOS, VOLCAI'Ot~' ANIl SI'ECIES: 

('OJ.ONII.A ·rlOI\ A I) SI'ECI 110 :-1 IN TilE AyORES 
ISLANDS 

050. 14:45 · 15:00 
M ELO. R .A ., L. O ll\'[ \ & J. T AV\kr' · DUllA(AO 00 

DESENVOI.VIME:oITO Or:: Mn H/MNA UN/PUNCTA, .>:.ESTlA 
C·NIGR UM. AGROTlS IPSILON , HELlO THIS ARMIGERA , 
PE/W, RO\ (A SA UClA , SPODOPTERA L1TTORALIS 
(LEPI DOPTERA : :-'OCnJlIlAR) E PIERIS BII.4SSI CAE 
AZORENS/ . !LEPID OPTERA : l'IR.~ LlD"E) 

05 1. 15'00 · 15:15 
GARCIA. P. & 1. TAVA.ES: EFFECT OF HOST AVAlI.ABII.ITY ON 

TRICII()GRAMMA CORD UBENS/S Rlel'RODUCTlVE 
STRATEGrES 

052. 15: 15 · 15:30 
SIMOES , A.: ISTOCHETA ALORICIIl (MESNTL), 1923 (OIPTERA· 

TACIIINWAE) PARASIT6wt: 0 0 ESCARA VEt.110 
JArON~S: CASO DA 1T.lIA TERCElRA 

053. 15:30 · 15:45 
BEYHL, F.E.: Tilt: MODERl ' OIOClIllMICAI. VIEW OF ONTOGF.:NY 

ANI) ITS CONS EQUENCF,S FOR TAXO NOMY, E\'OL n ON 
AND IcCOI.OGY 

054. 15: 45 · 16:00 
S ILVA, c., M . L IMA. P . CASTRO·Oll VEI RA, A. A BADE. C. A LVb 'i . R. MARTINS & 

A A"OR I.'! · APPI.lCAT10:ol OF DNA ANALYSIS TO TJ.m 
STI IIW 0 ... 11m GENETIC STRCCTURE Of H UMAN 
AZ()REAN }'O}' ULAnONS: I'Rt:Lll\llNA RY RESULTS 
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III SJ mpeslO Fauna (' Flora d"s II h1l$ A(lan(icas. Penla Oelgada. 21 - 25 SCl98: 
I NOICE I CON i£N'TS 

OSS. 16:00· 16: 15 
MrmclRos, FM.: J;:VOLUTIONARY J;:COLOGY OF 'nlE HO USE 

SPARROW IN TIIE AZO RES 

16: 15 · 16:45 
PAUSA PARA CAFE I COffEE 8REAK 

Sessiio: TAXOMONlA E EVOLU(ii.o II I Section 
TAXONOMY AND EVOLUTION II 
Moderadoresl Moderators: M. Gil.Rodriguez & A. errano 

056.16:45 · 17:00 
PINTUREAU, B., F. LAS SABLlERE , J O" UMAL & S. GR E."II ER: IHl'OTlJETtCAL 

EVOLUTlO r<ARY HIS'fOIW OF Til E ASSOCIA'fION 
BETWf.EN TRICH OGRA MMA CORDUBENSIS A 'D 
WOL. 8,1 CHIA IN AZO RIC, (HYMENOI'TER,\: 
TRICIIOGRAMMA1'LDAE; BACTERIA : RICKETTSIACEAE) 

0 57. 17:00 · 17: 15 
V,El RA.V., J T AVAR ES & J.N . M, ElL: ~,NZYMATIC COMI'ARISON OF 

TIlE AZORE N AJ" " MADEIRAN POPULATIONS O F 
M17f11MNA UNIPUNCTA (HAWORTH) (LEPlDOM'ERA : 
NOCTUlDAE) 

058.17 :15 · 17:30 
REBELO, 	 J., C. BRITO, R. MWEIROS & T BACJ..: H JA l : GENETIC 

VA,RIATION OF RADULAR MYOGLOIllN I~ OIB8Ul.A 
(GASTROI'ODA: PROSORRANCfII A) 

0 59.17.30· 17:45 
M EDEI ROS , R , T. BACKI;.U AU. C. BRITO & A M. FRIAS MART INS: 

1'0PULATlO:-' GE~ETlC ANALYSIS OF U TTORlNA 
SA XA TlL.lS S,L. (MOLLUSCA : PROSOBRANCHIA) IN TIlE 
AZOR~ 

060. I i,45 . 18:00 
LOU RE N(O, P ., P. MOR DAN, C. BRITO. T. BACKUJ.\ H, R. j'",IEo n ROS & A . M. 

FR IAS MARTINS: I~TRRSPEcrFIC VARIATION wr n UN SOME 
VITRINlD SLUGS I,NDEMIC OF THE AZORES 

061. 18:00 · 18:15 
BR ITO . C.. T. B A.C~UAL1 & A. M . FRIAS MARTINS: SPECIES ~(,ECJ FJC 

ES1ERASE PROFll. IlS IN J::NDt;MIC TERRESTRIAL SNAILS 
OF THE S BG ENUS ORTiZ/US FORCART, 1957 FROM THE 
AZORES (ZONIT IDAE: OXY CIIlLUS) 
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iNOI C£ , COl'lTE1'ITS 

062.1 8: 15·1 8:30 
PRUD'HOMME VAN REI NE. W.F. & D.M. LUQUE: 

(BROWN ALGAE) IN MACARONESIA 
SPHACELARlALES 

126 

063.18:30· 18:45 
RUM SE Y, F.J. , J .e. VCX::;EL, S.J. R USS ELL , J.A. BARRETT & M. G IBBY: G ENETI C 

DIVERSITY OF TRICHOMANES SPECIOSUM WILLD. IN T HE 
AZO REAN ARCHIPELAGO 127 

18:45 · 19:45 
CARTAZES I P OSTERS 

125/09, 6' Feira 1Friday 

Sessao: TAXOMONlA E EVOLUC;AO III I Section 
TA XONOMY AND EVOLUTION III 
Moderadores I Moderalors: A. Losada·Lima & E. Oias 

C7. 09:00 · 09:45 
SITELE. D.B.: DIVERSn'Y OF 

DIVER lTV 
HIGHER SPECIES AND MIC ROBIA L 

49 

064.09:45 · 10 :00 
CARVALH O, l.A. & A. C ULHAM : EVALUATION OF GENETIC 

DIVERSITY WITHIN THE MACARONESIAN ENDEMI C 
ISOPLEXlS I1Y I]I;TER·SIMPLE SEQUENCE REPEAT (INTER. 
SSR) . PCR AMPLIFICATION 128 

065. 10:00 · 10:15 
FRANCISCO -O RTEGA, J .. J.L. PANERO, A. SANTOS-GU ERRA & R.K. JANSEN: 

MOLE CULAR EVIDENCE FOR THE ORIGIN AND 
EVOLUTION OF THE MACARONESIAN ENDEMIC GENUS 
PERlCALLIS (ASTERACEAE, SENECIONEAE) 129 

066. 10: 15 · 10: 30 
SA NTIAGO-ALVAREZ. C., C.E. BULLE.10S, J.S. ROSA. N. S j\1(')ES & H.K. ALDEB1S: 

PRESENCE OF BACILLUS THURlNGlENSlS ON SOILS IN 
GRACIOSA ISLAND (A<;:ORES, PORTUGAL) 130 

067.10: 30 · 10:45 
ROSA, J. S. , E. BONIFASS! & N. SIMllES: SURVEY FOR ENTOMOPHILIC 

NEMATODES (HETERORHAIIDITIDAE AND STEINER· 
NEMATlDAE) ON TilE MADEIRA ARCHIPELAGO 131 
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068. 10:45 . II :00 
PINHEIRO DE CAR VAUIO, M., I. C AMARA, I. OR NELAS & T.M. DOS SANTOS: 

CONTRlBUTO I'ARA 0 ESTUDO PALINOLOGICO DAS 
LACTUCOlDEAE EN DEMICAS DA FLORA DA MADEiRA 132 

11 :00 · 1l:l0 
PAUSA PARA CAFE I COffEE BREAK 

Sessao: CONSERV A <;: ii. 0 I I Section: CONSERVATION I 
Moderadores / Moderators: P. Wirtz & J. Madruga 

069. 11 :30 . II :45 
OLIVEIR A, P ., D . MEI\ f:ZES, M . JONES & E. SPINOLA: PATTER S OF USE OF 

AGfUC LTlIRAL FIELDS BY THE MADEIRA LA UREL 
PIGEON, COLUMBA TROCAZ 134 

070.11:45 · 12:00 
PRIETO. R., 1.M. GONyALVES & R. GASPAR: UM nOM REMEDIO NA DOSE 

ERRADA'I 0 CASO DO "WHALE WATCHING" I'(OS ,\ <;ORES 135 

071. 12:00·12:15 
FERRAZ. R. & G. MENESES: 0 ESTADO ACTUAL DE EXPLORA<;AO E 

CONSERVA<;AO DAS LAPAS (PATELLA SPP. ) NOS A<;ORES 136 

072.12:15· 12:30 
FERRAZ. R. & 1.M . GONC;ALVES: 

CONSERVA<;AO DAS 
DECUSSA TUS) NA LAGOA 
A<;ORES 

o ESTADO A(,,"fUAL DE 
AMEUOAS (RUD ITAPES 

DE ST. CRISTO. S. JORGE, 
137 

12:30 - 14:00 
ALMO<;O I LUN CH 

Sessao: CONSERVA<;:ii.O 11 / Section: CONSERVATION II 
Moderadores I ModeralOrs: M. Jones & M. Malaquias 

CS. 14:00 · 14:45 
GUERREIRO. J.: pOLincA DE CONSERVA<;AO 

073. 14:45 · ]5:00 
CA RDI GOS, F., P.A. AFONSO, F. 

IMPLEMENTA<;AO DE 
A<;:ORES 

TEMPERA & 
RESERVAS 

R.S. SANTOS : A 
MARINHAS NOS 

138 

074.15:00 · 15:15 
QU INTAL, R.: A REFLORESTA<;AO 

FUNCHAL 
DO PARQUE ECOLOGICO DO 

139 
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075.1 5: 15 - 15:30 
SANTOS , T.M, M . PI~ H[JRO DE CARVA LHO, R .M . PAIX.~O 

O'1TRIBUTO PARA A D1STIN!;AO DAS 
REGIONAIS DE TR[GO DA MADE IRA 

& 1. C AMARA : 
VARlf; DADES 

140 

076. 15:30 - 15:45 
NEVES, H.C. & R PIRES: RECUI'ERA!;AO DE UMA CRlA DE LOBO­

MAIUNJlO MONACHUS MONACHUS, NAS III lAS DE ERTAS 
- <'ON!lI !;OES PARA 0 SEU SUCESSO 141 

0 77. 15:45 - 16:00 
ANDRA DE , C.A.P. & 1.M.I\>1 .H. DFlGADO: CONSERVATION Sl'RATEGIES 

FOR HIE COASTAL AREAS OF MADE IRA - A ' TUDY OF 
RESOURCES AND SPACE USE 142 

16:00 - 16:30 
PAUSA PAR,\ CArt I C OfFEE BREA K 

Sessao: CONSERVAI;AO III I Seclion: CONSERVAnON ill 
Moderadores I ModeralorS: N, Vovlas C \1. Carvalho 

078. 16:30 - 16:45 
MENESES. G.. H.M. SICv" . H. KRLG & M.R. PINIIO: COM NlDADES 

~I"XES DE'f ~;RSAI~ f:XI'LORA DAS ';05 A!;ORES 
DE 

143 

079. 16:45 - 17:00 
MONTEIRO, L.R. : CO'; 'ERVATION 

ASSEMJJLAG E 
OF THE AZORES SEA,B UlD 

144 

080. 17:00 - 17: 15 
MONTEIRO, L.R : SEABIRDS AS MONITORS OF ENVlllONME 

CIl NtoE: TilE AZORES AS A CASE-STUDY 
TA L 

145 

081. 17: 15 - 17:30 
BATISTA­ MARQUES , MJ ., J.A. CARv",UIO & H .C . NE.\ l~ : RESTORATION OF 

THE SELVAGEM GRANDE • REl1'>TRODUCT10N OF 
INDICE~OUS PLANT SI'ECI RS AND EXCLUSION OF AN 
INFE ' T NT , NICOTlANA GLAUCA GRA HAM BY VA 
MYCO KR JIIZilL FU'IGI 147 

081. 17:30- 17:45 
FAR IA, S , & B. BELL : H!\BITilT RESTORATION 

mtANDE ISLilND, ,\1ADEIRA 
OF DESERTiI 

148 

083. 17:45 · 18:00 
JAMES, P.W ., O .W . PURVIS. C.W. SMITH & E. 0 1\;'; SIG~ IFlCA CE O F 

Tin: ,\ZORES AS A TRO 'C HOLD FOR EUROPEAN RED 
DATil BOOK LICB E S 149 
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084. 18:00· 18 15 
MADRUGA, J .: A <.:Ot< f; RVA<;AO DO SOLO E A PRESERVA<;AO 

BIOlllVERSIDADE 
D 

150 

085. 18: 15 · 18:30 
WAIS DE SADGIe' , I.R.: STO ~FL(ES OF ru E MALVI NA.s ISLANDS , 

SOU'n! · IVESTEM ATLANTIC W~SF.CTA, ]'lECOJ>TERAI 151 

18:30 · 19:00 
C."RTAZES I P OSTERS 

19:00 
CERIM ON I!\ DE ENCERRAMENTO I CLOSIN G CEREMON Y 

21:00 
J",NTAR OF; £NCERRAMENTO I C LOSI NG nI NN [R 
LOCAL: SO LAR DA GRA I;A - r ONTA D £LGADA 

ICARTAZES / POSTERS 153 

Sessao: BIOGEOGRAFIA I Seelion: BIOGEOGRAPHY 

POO l. 21 · 22109.09 :)0 · 19:31' 
CONsrANCIA , J.P & E Dirt' . A IIlSrORIA NATURAL DOS A<'OR,ES NO 

MUSEll CA llI-OS MACHADO 155 

P002. 2 1·22/09, 09:30· 19:30 
AOUAR, P. & A.·L. REYSENAACfI: MICROBIAL DIVERSITY IN 

IlYDROTHERM,\L SPRINGS OF SAO MIGUEl., A<;ORIlS 156 

P003. 21·22109. 09:30 · 19:30 
SCHN EllER, R, 1. DORI~G , 1. BETENCUR & M.C. GIL -RODR IGUES: 

OCURR,ENCE OF RETICULOSPHAERA , PLATYCHRYSIS AND 
CHLORARA<.:UNIOPIIYTA IN MACARONESIA 157 

P004. 21·22109, 09:30 ·19:30 
PAR"'T£, M.1. & A.1. NETO: EW RECORDS OF llENTOIC MARINE 

RED ALG A):; (llflODOPII\'TA) ~'ROM THE AZORES 158 

P005. 21·22109. 09:30· I :30 
MACEDO. M • J .P . C"O.'\STA.... CIA, 1. SANCH EZ & 1. M EDUIlOS: COLlmrrAS DE 

CMII'O NO ;\~lBlTO OA l'ESQUISA DE COMrOSTOS 
1lI0A CTIVOS 159 
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P006. 21 ·22109. 09:30 · 19 :30 
SANTOS. P .A .G .. A.C. FIGUEI REDO. J.G. B ARROSO. L.G. P E.DRO & U .c. 

SCHEFFER: ESSENTIAL OIL COMPOS ITION OF 
HYPERICUM FOLIOSUM AITON FROM FrYE AZOREAN 
ISLANDS 

POO? 2 1· 22/09. 09:30 · 19:30 
BETTENC OURT. MJ. & E. D'AS: CARTA DE VEGETA<;:AO DAS 

RESEI{VAS FLORESTAIS NATURAlS DA ILHA DO PICO, 
POOS. 2 1·22/09. 09:30 · 19:30 
ANTUNES, T. . I. SEV INATE-P INTO. P .M .L . LO URF"(:O, A , L . P EREIRA. lG. 

B ARROSO. A.C. FIGUEI REDO , L.G . PEDRO. S.S. FOl\', 'INIi A & llC. 
SCHEffER : CEDRONELLA CANARIENSIS IL.) WEBB & 
BERTI I. FROM MADEIRA: MORPHOLOGY AND 
DISTIHUUTlON OF TRICHOMES AND ESSENTIAL OIL 
COMPOSITION 

P009. 2 1·22/09. 09:30· 19:30 
MALAQU IAS, MAE.: ADDITIONS TO THE KNOWLEDGE OF THE 

OPISTIIOBRANCR MOLLUSCS OF SELVAGENS ISLANDS 
(MADI::IRA ARCHIPE LAGO, PORT UG AL) 

POlO. 2 1·22109. 09:30· 19:30 
PR IETO. C.E.. K. A LTONAGA . R T RISTAO DA CUNBA. A. M. FRI AS MARTINS & A. 

RODRIGUES: CARTOGR"PHY OF TERRESTRIAL 
GASTROPODS FROM AZORES 

PO It. 21·22109. U9:30 - 19:30 
HUG HES. SJ . & D.A. MUR RAY: TAXONOMIC NOTES ON ZA VREUMYIA 

CF NUBILA A POSSIIlLE NEW CHIRO NMID SPECIES FOR 
MA DEIRA (CHIRONOMIDAE: TANYI'ODTNAE) 

POI2. 21-22109. 09:30 ·19:30 
V OVLAS , N., M. PESTANA, A. TROCCOLJ, I.M.O. A ORA NTES & M .S.N.A. 

SANTOS: RHIZOME LESION PATTERNS INDUCED BY THE 
BURROWlNC NEMATODE (RADOPH OLUS SIMILlS ) ON 
ANTHURTUM (ANTfI URIUM ANDRAEA N UM ) IN MADEIRA 

P013. 21·22109.09:30· 19:30 
KOPONEN . 5. : SPIOERS (ARANEAE) ON MOUNTAINS IN MADEIRA 

AND IT E RIFE 

P014 . 21·22109. 09:30· 19:30 
CAPEL ..... , 	R.. J .A, QUARTAU . M.T. PilE. A . SER RA f\v. P OMOO. L P EN ..... , D. 

M ENEZES. y , GON~ALVE.S, f. S ILVA, L. RO'l\O. F. I'\ LNES, C. REGo. M. 
B OEIRO, G. A NORF & C. AGU I ..... R: '1'1-11:: INSECT FAUNA 
ASSOCIATED WITH MADEIRA LAUREL FOREST: 
SAiI'll'L ING METHODS AND PRELIMINARY RESULTS ' 
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Sessao: ECOLOGIA I Section: ECOLOGY 

PQ15. 21-22109.09:30- 19: 30 
CA BR AL, C .M., 1.S. ROSA & N. SIMOES: VARIABILfDADE NO 

CREScrMENTO E NA ECRE<;:AO DE PRO'fEASES EM 
ISOLADO A<;:O RJANOS DE PHOTORHABDUS 
LUMI N ESCENS 174 

PQ16. 2 1-22109. 09: 30· 19:30 
MEDINA. L. & A. LUQUE : NITROGEN AS LIMITING FACTOR OF TIJE 

PRIMA RY PRODUCTION IN THE "CHARCA VE:ll.DE DE 
EL GOLFO" (LANZA ROTE) 175 

POI7.2 1·22/09.09: 30 ·19:30 
PAULA. A .F .. J.e CREP.() & M.A.O. FIGUEIREDO. ESTRUTtJRA DA 

COMUNIDAD E ALGAL EM UM BANCO DA FANER6 GAMA 
MAIU NH HALODULE WRIGHT]] ASCHERS: DIST URBIOS 
DE ANCORAGEM 176 

P018. 21 ·22109. 09:30 - 19:30 
BRUNTSE. G. , T. E. Lmr-; , R. N IELSEN & K. G UNNARSSON: SPECLES 

RESPOME 'r o WAVE EX POSURE IN THE LITTORAL ZONE 
OF THE FAROE ISLANDS 177 

PQ19. 21-22109. 09:30 - 19:30 
WATERFIELD. 'A., O.W. PURVIS, P .W. JAMES. C.W. SMITH & E . D IAS: 

B10DI Vt RSITY OF THE LICHEN GENUS PARMELlA SENS. 
LAT. IN TUE AZORES 178 

P020. 21 -22109. 09:30 - 19:30 
MENDES. e. & E. DIAS: CLASSlFICA<;:AO UAS TURFElRAS DE 

SPHAGNUM SPI'. DA ILHA TERCEIRA 179 

P02!. 21·22109. 09:30 - 19:30 
MA RQUES. J.e. & H.e. NEVES: I'ROJ£CTO DE ERRADICA<;:AO DO 

HEDYCH/UM GARDNER/ANUM SHEPPARD EX KER GAWL. 
DAS ZONAS l.IMiTROFES DA FLORESTA LAURISSILVA 180 

P022. 21 · 22109. 09:30 · 19:30 
MA CEDO, M .. J. CON STANCIA, I. SANC HEZ & J. M£Df'::IROS : PESQUISA DE 

COMPOSTOS BIOA CTIVOS DE PLA NTAS E ORGANISMOS 
MARI NHOS E TERRESTRES DOS A<;:ORES 18 1 

P023. 21 ·22109. 09:30· 19:30 
MACIEL . P C & J.M . GON<;ALVES: DlSTRIBUI<;:AO DOS OURI<;:OS-DO· 

MAR DE ESP1NHOS CURTOS SPHAERECH/NUS 
GRANULARIS NA COSTA DA JLHA DO FAIAL, A<;:ORES, NO 
VERAO DE 1996 182 
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P024. 21 -22/09. 09:30 - 19:30 

SERRANO, A.R.M. , D, MU Ei.F S, Y. GONC;A LVf'S . M.e . BnlflliW , R A . Ci~ J' l;." A , 


D. POMBO, L. ROMA O & c. AGUIAR: fHY ER. n o\, AN I) SEASO AL 

ACTIVlTY OF' (OROUNIl BEETLES (COLEOPTF; RA : 
CARAIIIOA E) I TWO TYPES O F CHAO DA IU BE.l.RA 
LA{mEI. FOREST (MAIJEUtA ISLAI\D) 

P02S. 21-22/0909'30 - 1'1:30 
BORGES, P.A. & V.K. BRo'- " A7,oIUlA N PASTURE ARlIIROI'OI)S. 11­

SI::A~ONAL rATTERNS 

1'026. 2 1-22109.09:30-10:30 
M EDEIROS, J.B . V. VU::.IR" & J. T AVA R[S ' ' ''FLUEl''CIA 0 0 

,\ I'ASCEl'iTAMENTO " 1>0 CORTE DA " RVA I)AS 
I'A ST;\GEN :-10 O:-;TROLO DE MYl 'HIMNA UNlPUNCTA 
(HA WORTH) rucrIDOI'mRA , :-;OCTUIIJAE) 

P027. 2 1 - 22/09. 09 · 30 -1~-lO 

QUARTA U. J.A .. D. POMBO. R. C I\PU...... , I Sf! VA. C R El.JU. M. Bon::IRO & G. 
ANDRr AN INTRODUC'fOI(Y A/<AL \'81S 01- Hill 
I' liYTOl'lIAGOUS L'<SECT COMMl NITlES ASSOCIATE D 
WITH THE MADEIRAN LlUIUSILVA FOREST : 
HOMO I'TERA . ,\ l! CIlENOR IUlYNCHA 

P028. 21-22109. 09:30 - 19:30 
COSTA, A & M A. JtJ, ,,-,, TE -EROPORA ATLA N TI CA (CI RRIPEDIA : 

TETRACLITIOAE) fROM S. MIG UEL_ AZORES 

P029. 21-22109 (f)JO 19:30 
SLATER , F.M.: I)I UKNAL MOVE~I.t:NTS IN PEU CNON PLANISSIMUM 

P030. 21-2210909::10 - 19:30 
PI NTO. A.L. & F . P"RT£lRO: .O~ I PORTAME"'TO DA LULA-MA -SA, 

W U C O FORBESI, I!.M .Il IFER FNTES IlE GIMES DE 
LlJM INOSlDADE 

P031.21 -22109.09: 30 - 19:30 
CAROlGOS, F., F. PORrm" & P . L, '" , COMPOII.TAM ENl'O 

PIl ED,\TOII.IO DE LULA-MANSA (LOLleO FORBESl) EM 
ATIVE IRO 

P032. 21-22109. 09:30 - 19:30 
ARRUDA, C. & J. AZE.VEDO: KE PROllUCTIVE BIOLOGY OF 

SPHOEROID ES MARMORATUS IN THE AZORES 

P033. 21 -22109 09:30 - 19'30 
COSTA. G .M .. H.M. KR UG /,; R .S. S ANTOS ; IDADE E CltESCIMEI\'TO D A 

C AROUI' A, SERRA NUS A TRICAUDA ((;\·;>;THEII., 1874), DOS 
ACO RBS 
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P034. 2 1-22109. 09:30 · 19030 
M ENDONCA, A .. S . E STAClO, H . K RUG , G . MENESES , M P INHO & J. BRANCO: 

ASI'ECl'O DA R£PRODll<:AO DE AL GUNS PUXES 
DEMEII$,\IS CArT UIt,\OOS NO ARQ1 1!1'ELAGO DOS 
ACORES 

P03S. 21-22109. 09::1ll - 19:30 
SANCHO . A. & A B RITO. REI'RODUCTION, SEX-RATIO, LIlNGTI:I· 

WEIG fit \ 1'10 I£ NTGII-SEX RI,LATlO -SHIP IN BARRED 
HOGfiSH (BODIANUS SCROFA ) AN D I~LANn GROUN;R 
(M YCTeROPERCA FUSC,1) FROM CANARY ISLANDS 

P036.~ 1 - 22109 . 09 .30- 1 9. 30 
O LlYElRA. M.R .. K. ERZ"', & RS. S"TO S: AN'\J..ISE CO~ lI'AIIAnVA OA 

1)110"1 A I)" TRIPT£ R YGION DELAISI C.\DENAT & BLACHE 
(197 1) U08 AC;ORES £;1\/ I)IFERENT FS SCl'C;OliS 1)0 
1RACTO DlGESTIVO 

P037_ :11-22109 ll'l:_ - 19:30 
C ORRl:.IA. C. P AFm hO. R. S_ SANTOS & K. E RLi .... l : CANIBALISMO 

T'MU;NTA L DOS OVOS NUMA POI' Il I.A<' Ao ot: n 61­
ANZOIS, OPHIOBLENNruS ATLA TlCUS A TLANTlCUS 
(PISCES , n LliNN rIDA l':) NO. AC;O RIiS 

P038. 2 1-22109. 09 .. 10 - 19 .30 
M ACHETE. M.A . & R.S. SA NTOS . CAIUCTERI ZACAO DA ICTIOFi\UNA 

C ll,il'TICA DO MONTI; DA ( ; IA (FAiAL) UTlLIZANDO UM 
~I~TOUO DE CEN 'OS VISUAlS 

1'039.21-22109. w.3 ll - 1 ~.30 
A'DRADF. . C.A.P.: CENSUS - A M ONlTORlt'oG P1WGRAMM£ Of' THE 

COASTA-L FISH CO~IMUNITIES OF MA DEIRA 
ARC IIIl'Ef.AGO 

P040.2 1-22109. 09.30 · IY30 
OEl.G~DO, C. & B. FA"," CARA rERIZACAO DA ICTIOFAUNA I)A 

ImSERvA NAT URAl. DO GARAJAU - AnQ UII'{U,AGO DA 
~IAI)E (){ ,\ 

r 041. 21-22109. 09 '.10 - 19. 30 
T EMI'ERA. F & R.S . SA~"TOS' SPATI"1 VARIATION OF l'ISH 

i\SSEMBLM~ES IN THE I'AIAL-I' IC O CHAN'iliL (A-WII ES) 

P042. 21 -22/09. 01.)-10 - 1 1):~O 

C AR R ... G . F. POR [IKQ & R S. SANT s· COMO SE COMI'ORTAM OS 
I'EI~ES DO OCEANO I'ROFUNDO? 
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Cl 
BIOGEOGRAPHY OF MACARONESIA 

FROM A BOTANICAL POINT OF VfEW 

SJOGREN, E . 

Vax lbiolo igiska Inslilulionen, Dep. of Ecologica l BOlan)" Uppsala Uni v. 

Vill,vagen 14. 5-75236 Uppsa la, SWEDEN 


This short lecture kindly offered me to present, ca nnOt fu Jl y describe the 

Macaronesian flo ra and vegetation. rt will just prov ide some informacion on 

the phytogeographical profil e of the islands groups. In formation will 

consider both vascular plants and bryophytes, the last mentioned ones bein g 

less wellknown as to their distribuli on. 

The name Macaronesia origins from the English botanists P.B. Webb 

(1860s). Parts of Morocco have phytogeographicall y some affi nity to the 

Macaronesian island groups. The mai n fo rmation of the island groups took 

place within Terti ary time. Some parts of the archipelagos may be even 

o lder. The is lands have thus experienced the wann tertiary climate and also 

the much cooler glaciation periods of [he Quaternary period . Of importance 

is also, that the 1vIacaronesian islands groups had their origin in time periods 

when the posi tion of contine nts was quite d ifferent from today, when 

Eurasia and America were situated closer together. 

Dispersal of plants: The Macaronesian islands groups are and were situated 

in a place where they could accept an invasio n of diaspores from several 

continents. Thi s is the main reason for the presence there of a high number 

of phytogeographically different elements, which in many cases are possible 

to consider as Tertiary relic(s. 

Topographic conditions on the islands maid it possible to accept both 

Mediterranean , subtropical/tropical and temperate Nordic elements to 

compose the vegeta tion types. M igrat ion ways of plants to Macaronesia are 

easi ly suggested but the rea l problems of d ispersal include both the fac ili ties 
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to arrive there, the amount of diaspores available and the ability to compete 

with already estab lished species. The ability to produce rapidly large 

populations was also imponanL 

Fl ora elements: The flora of the Azores consists today of about 900 vascular 

plant species and 450 bryophytes. The figures for Madeira are 1200 and 450 

and for the Canary islands 1900 and 440. Species di versity on the individual 

islands is quite diffe rent. Altitude, lopography, geological differentiation 

and influence by man are important to the diversity. Less im portant is the 

sil.e of the islands. 

A treatment of the distribution patterns of certain Macaronesian plant 

species must consider, that several species have disjunct distributions, but 

several are instead represented by vicarious species in other parts of the 

world . They may be the "parellls" of the Macaronesian species, which since 

Tertiary time have developed related species, some of them now considered 

as endemic to the is lands groups. A time pe riod of around 50 milj.ys. has 

been suggested as necessary for species differentiation at least among 

bryophyles. Considering such aspects, preservation of endemic plants of 

Macaronesia becomes very much re levant and motivated . 

Among the naturally present species are the circumborcallnordic and the 

atlantic ones. Th is group includes several bryophytes with outposts in 

England and on Ireland , belonging to hepatic genuses Lejeunea and Radula. 

The Mediterranean element is large, especially in the Canary islands but has 

also reached the distant AZorean islands. Several mosses with southern 

European distribution also exists in Africa, be ing most ly re licts from pluviaJ 

periods of the Pleistocene. This di stribution also exis ts in Africa, being 

mostl y relicts from plu vial periods of the Pleistocene. This distribution is 

also re levant for the shrub Erica arborea , which was able to reach 

Macaronesia (M adei ra and the Canary is lands) through Sahara until about 

11.000 ys ago 
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The most important species group may be that of the Tertiary relicts. These 


species were formerly present in the Mediterranean area, now as fossil s. 


Among lhe genuses are e. g. Ot'olea, Viburn um, CJethra, Laurus, lJex, 


Persea and Picconia. The sUbtropical/tropical element is composed of 


species with presence also in S, America and Africa. The Macaronesian 


islands form phytogeographically a link between Africa, tropical America 


and Europe. A large number of the tropical bryophytes are hepatics and 


belong to families with a rich differentiation in tropical rainforests, such as 


the Lejeuneaceae, Radulaceae and frullaniaceae. The both hepatics 


lamesonieila rubricarLJis and Radula nudicau lis are tropical American 


species, now with a relict presence in the Azores. Localities are few and 


populations small so these species are clearly endangered. Such species may 


formerly have reached westernmost Europe during postglacial warm 


periods. 


Some of the roost interesting species of bryophytes belong 10 the bicentric 


element , some represented by vicarious species. Such species occ ur on all 


the island groups and are reliclie wi th origin in the old Gondwanaland 


continents. The most prominent genus is Echinodium with today four 


endemic species in Macaron esia and other endemic spec ies in Australia and 


in New Zealand. 


Important Macaronesian tree/shrub species have affiniti es to species in S 


Asia and even in AuscraJia, such as Appoionias barbujano and Piceonia 


azoriea and P. exeelsa. On the other hand the large genus of Bystropogon , 


richly represented in the Canary islands, belongs to the soulhamerican part 

of the world. 

In general one must consider the Macaronesian nora as very old and even 

nonendemic species are in many cases of relict natu re. The number of 

introduced species is probably not so high as formerly suggested. 
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Endemic species: There is a rise in number of endemic species form W lO E 

in Macaronesia, considering vascular plants . Most of the endemic species 

belong to genuses wellknow n in other parts of the world . Several occur, 

however as !ignoses whereas [he relati ves e.g. in Europe are herbs. A few 

endemic genuses are also available such as Musschia on Madeira and 

AzorinQ in the Azore s. The endemic species are both ancient relicts or 

paleoendemic, of ages whe n their distribution was probably much larger. 

T here are also neoendem ic species, created dur in g long time peri ods of 

isolation of fairly small populations. It is also characteris tic that several of 

the Macaronesian endemic species are single within their genus, such as the 

bryophytes A lophozia, Andoa and Terrasfichillnl . 

In Ihe Azores il is evident, that the high islands with a dissected topography 

like Pica, S. Jorge, S. Miguel and Terceira, are equipped with the highes t 

numbers of endemic species, bot h among vascular plants and bryophytes. 

Most of these species occur preferentially within the native high-altitude 

forests , the so calied cloud-zoom forests. 

Endemic bryophytes belong to several families and on ly a few are equipped 

wi th more than endemic species each. Recent inves ti gations have brought 

on ly few new records from islands, where they were no known before. 

Only few, newJy described taxa from the island groups are endemi c. Even 

among the endemic vascular plants the distribution stability is unexpectedly 

high . Euphorbia azorica still ex ists only on Corvo and Flores. MlIsschia 

wollaston; has got only few localities on Madeira e tc. 

There is a potent representation of endemic species of (he Lamiaceae family 

on Madeira and in the canary islands . Isolation has, however, ment that only 

one of these species has managed to reach the eas ternmost island of (he 

Azores. The Canary islands are furthermore well known for the species rich 

genus Aeonium but onl y two species reach Madeira and on~ Crassulaceae 

species has reached the Azores. 
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Protection: Several endemic vascnlar planrs and bryophytes of the 

Macaronesian island groups are Loday hi ghly endangered to become extinct 

or they are a t least very much vulnerable. For example the hemiligneous 

Euphrasia grandiJlora in the Azores, rarely present in each locality with 

more th an 25 specimens, must be one o f the most rare plants in Europe. 

In relatio n to thi s short revue o f the endemic element in the nora I would 

like , fo r several reasons, to establ ish more firml y the ex istence o f endemic 

plant commu nities or phytocoenoses. Such endemic communi ties at (he level 

of association and alliance are richly represented in Macaronesia. They 

should be the foundation-stones for i.ntentions on preservati on . They are 

mostly equipped with several endemic species as well. For example, the 

epiphyllous Cololejeuneo-Colurion Sjn . 1978 can al moS[ only reach a nature 

development in undisturbed native forest at high altitudes on Madeira and in 

the Azores. It contains at least 10 species o f hepaLics, endemic either to 

individu al is land groups or to Macaronesia. 

Recent changes : During more than 500 ys. a progressive opening of the 

coastal landscape for settlement and growing of crops, has for sure 

facilitated the invasion and spread ing of several cosmopolitan and 

Mediterranean species. Long distance dispersal has become facilitated . the 

delibera te in troduction o f alien plants has also very much resulted 111 a 

transformed landscape. The most potent plants of lhis kind come from 

different pans of the world. One can only mention the lndi an lily 

Hedychium and t.he Australian Pittosporum undulatum. Among we 

introduced weeds on Madeira are the Mexican Eupatorium adenophorum 

and Erigeron kanvinskianus. Opu}l.tia in the Canary islands comes fro m 

tropical America. The plantation in the Azores of Cryplomeria japonica at 

an extent not always economically motiva ted has over large areas supported 

a furth er colon ization o f alien plants. 
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A most laboriou s and even expensive fjght against exotic plan ts or at leaSI 

some of them must now be planned especially withi n areas co nside red for 

prese rvation . These areas are fe w and in somc cases fairl y small. A n 

introduction of alien planls to isolated island groups should always become 

thoroughly controlled by authorities concerned with protecTion of the 

environment and of vegetat ion and flora wor th preservation. 

Absent species: Flora and vegetation in vestigations should include 

reflect io ns on miss ing specIes. Excursions in [he fLe ld should always be an 

integrated part in education in botany. During such excursions it is highly 

important to discuss not only what you are able to record bUl also why a 

certai n species or species group expected to occur in an ecosystem has e ithe r 

vanished or maybe never managed to colonise and survive. 

The Macaronesian bryoflora provides large number of ques tions as to 

missing species or species of extreme rarity. Several of these species are 

mlant ic with a powerful presence in westerumost Europe. For example 

Rhytidiadelphus lorells exists today in two localities in the Azores. The 

common European mi re bryophyte Aulacomnil/Ill palustre has still been 

re.corded o nly iu two localities on the isl and of Pico. 

Several other examples can be provided on puzzling distribution patterns, 

indicating a fairl y rig id siluatiou. The common European Pteridophyte 

Botrychium lunaria has one locality onl y a u Pica. Lycopodiella inundata 

has been recorded ou Pica and S . Miguel and is loday probably eXliuCl on 

Pica. 

New species : T he discover o f new species in Macaronesia goes o n. So does 

also t.he ecosociological treatment o f plan ts and of plant communities. The 

structure o f the flora and lhe insularity effects provide contiflUously new 

objects of invesligation . 
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The bryologically "forgotten" islands of Corvo, Graciosa and Santa Maria 

have fairly recently become equipped with many new records of species. 

On Madeira 5 new species lO science have been found and in the Canary 

Islands Dirkse et a l. listed several new species nO[ recorded before. 

Taxonomic revis ions have recently ment several reduct.ions of the taxonomic 

status of species. some endemic species have been found to be identical 

with taxa existing also in other parts of the world. The kn owledge about the 

di stribution patterns of several species, especially the endemic ones. has 

become considerably ameliorated (LIFE-projects). 

The endemic plants have become in general better kn own due to Lhe creation 

of Botanical Gardens in all the Macaronesian islands groups . There are 

many cases differentiated races of the endemic spec ies on different islands 

(cf . Lhe e ndemic Leontodon species in the Azores). It is rhus adv isable to 

avoid mixing of material of the same species from different islands in Lhe 

Botanical Garde ns. Such a procedure may lead rapid ly to an extermination 

of the genetic diffe rences, which have developed during long time periods 

due to insularity and small populations. In order to support the 

in vest igati ons of habitat ranges of rare plants and thei r competitive ability 

transplanta tion experiments of species into native plant communi ties should 

be avoided. Some rare plants supposed to have vanished from certain 

localities may very well exist in seed banks. On example is the sudden 

appearing of Lactuca watsoniana in a lava field on Pica island, where some 

cutting of Erica awrica had been carried out. 

T here is still a lack of knowledge on the ecology of many Macaronesian 

plants. The importance of studies of ecological ranges of species and species 

groups is pronounced, especially considering (he pollutio n-free habitats, 

which are nowadays very difficult to find in large parts of the world. 
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C2 
ORIGINS OF TlIE AZOREAN INTERDITAL BIOTA: 

THE SIGNIFICA NCE OF INTRODUCED SPECIES, 


SURVIVORS OF CHANCE EVENTS 


MORTON , BI & l C BRITTON' 

lThe Swire Institule of Marine Science and Dep. of Ecology and Biodiversity 

The Unl\,. of Hong Kong, HONG KONG 


2Dcp. of Biology. Texas Christian Uni v., Fort Worlh. Texas 76 129, U.S.A. 


The Azorean marine biola, with only a brie geological opportunj(y for 

colonization, is decidedly modern. Evidence of endemism is sparse and 

apparent only with regard to the supralittoral vegetation. Probably no alga 

nor marine animal is endemic, although a few species of several phyla are 

recognized currently as havin g tha t status. Rather , Ihe majority of the 

Azorean maritime biola comprise species that have arrived , predominantly, 

from the Eastern Atlantic, but also from other Atlantic sources. 

Regardless of their geographic origin, most elements of the coasral Azorean 

biota are chance survi vors of recent change immigrants deli vered (Q these 

shores by either c urrents or birds. Some, however, have received human 

assis tance. 

Allhough many terrestrial plants, all mammals, reptiles, amphibians and 

fresh wa ter fishes (except Al1guilla al/guilia) of the A90res were introduced 

by Man , there are few records of human-assisted marine introductions. 

These are described and it is concluded thal the majority of such 

introd uctions have been unintentional, eith er as sessi le species attached to 

yacht hulls or as larvae in the ball ast water of commercial vesse ls, They 

survive mainly in harbours and , apparen tly, have not impac ted the "nati ve" 

inlerdilal and shallow subtidal biota, either positively or negatively. 

The one exception to this is Venerupis dec ftsQui s which, following its 

introd uction, has successfully colo nized and come to dominate the lagoon at 

Faja de San to Cristo, Sao Jorge. Marine introduced species in the A~ores 

are, thus, like the native biota, chance survivors of change immigrants. 
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REPRODUCTIVE STRATEGIES OF THE TRUE ARMYWORM, 


PSEUDALETJA lMYTHIMNA) UN/PUNCTA: 
A COMPARISON OF MIGRATORY, CONTINE TAL 
POPULA TIONS IN NORTH AMERICA WITH 0:-/ ­

l\UGRATORY, I"'SULAR POPUl~ATlONS OF THE AZO RES 

McNEIL, J. 

Dep. of Biology. Lava l Uni v., Sle. Foy, P.Q. G I K 7P4. CANADA 

The true armyworm , Pseudaletia (Mythimna ) Itl1ipuncla. (Lepidopte ra: 

Noc tu idae) is a serious bu t sporadic agricultural pest in much of north­

eastern North America. However, thi s species cannOl overwinter at these 

latitudes , so obvi ously the populali ons observed annuaily are the resu lt of 

immigratio n. A similar scenario has been proposed for this species in most 

of conrinenlal Europe. Studies on the reprOducLi ve biology of this species 

have been underway for over 15 years at Laval Un iversity. to detenniue i f 

these northward spring migrat ions are "suic idal" or if the species possesses 

life hi story traits that would permit a return so ut.hward fa ll migration into 

habitats where they may survive the winter. The results of our 

interdi sciplinary studies provide strong c ircum stantia l evidence in SUppOr1 o f 

the hypothesis that P. u l1ipunC/Q is a true seasonal migranl. 

In contrast the true annyworm is a permanent res ident in the Azores and 

given the volcanic origin of th is archipelago these popu lations must have 

initiall y ar isen from the continental ones. In hght of prevailing weather 

patterns. the most logical source of wind ~ borne immigrants would be North 

America but the possibili ty of passive transport, through man's act ivities, 

from eithe r continenl canuot be d iscounted . In fac t, mONA analyses found 

no diffe rences between any of (he three populations. However, the 

ava il abil ity of both migrant and non-migrant popu lat ions offers an excellent 

oppor tun it y to undertake a compara tive reprod uctive bi ology study, within 

the context o f the costs associated w ith mi gratory behaviour. The theory 
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pred ic ts that, when compared wi th non-migrants, migrants will ( i) be larger, 

(ii ) have a longer immature developmental peri od, (i ii) will reach sexual 

maturity at a laler age foll owing adult emergence, and (iv) will have a 

reduced life-time fecundit y. 

Therefore, laboratory colonies were established fro m fie ld-collected material 

in both Quebec and the Azores so that direct comparisons could be made 

when all insects were held under iden t.ical conditions. I will prese nt results 

from experiments eXainining (i) immature developmental lime, (it) the 

behavior associated with the release of the sex pheromone by sexuall y 

mature fema les (i ii ) the underlying physioiogic,ll processes associated with 

ovanan maturation and pheromone synthesis, (iv) lifetime reproductive 

success of fema les, and (v) the fli ght performance of bOlh sexes under 

different ecological conditi ons. 

Adult s in the Azorean populations are signi fica ntly smaller and reach sex ual 

maturity at a younger age than those from Quebec, although no significant 

differences in developmental time and fecundity were observed. These 

find ing indicate that while the insular populations originated from migrant 

continental stoc k, there has been a selection against trait s assoc iated wit h 

migratio n. The results of experiments selecting for the age of sexual 

maturation will be used to underline why such trairs , while beneficial whe n 

migration is essential, are selec ted against when (he habital is suitable all 

year round. 
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C4 
ICHTHVODTVE RSITV OF THE AZORES: 


SPECIES, POPULATIONS, 

COlVfM NITllS AND INDIVIDUALS 


SANTOS, R.S. 

Dep. Oceanografia e Pescas . Univ. dos A~ores , PT-9900 Horta, PORTUG AL 

The Azores constitutes the most isolated and widespread arch ipelago of lhe 

nonh-eastern Atlanti c. The geomorphology of the regio n makes the littoral 

lone rather narrow as a consequence of the high gradi ent of (he slope. Thi s 

res tric ts the exte nt of littoral habitats, which are highly innuenced by open 

Ocean and deep-sea conditio ns. 

The fi shes of the Azores is now a reasonably well known faunistic group 

allowing considerations concerning species di vers ity, habi tat distribution, 

biogeography, origin and allopatric differentiao on. 

Species occurrences were carefull y and systematicall y searched in Lhe 

literature and in museum collections . These were crossed with our ow n 

collections. Ichthyogeographic relatedness is based on the similarities among 

selected littoral and mesopelagic ftsh families of different Atlantic regions . 

Horizontal and vertical distribution of the fi sh species, and bottom affin ities, 

are based on literature review and our own data. Patterns of distribution of 

the fish fau na are interpreted based on a model of the ocean circulation on 

the eas tern Atlantic. Allopatric diversification of popU lations, species 

associations and behaviour are illu strated by demonstrative case studies of 

popul atio n biology and ethology. 

Around 436 species belo ngi ng to 333 genus and 137 famili es occur in the 

Azores. They occupy a w ide varie ty of habita ts rangi ng from lhe intertidal 

down to abyssal depths. Sixty-fi ve percent are littoral and epipelagic, 33% 

are meso to bathypelagic and bathybenthic, and I % are abyssal. The 228 

littoral and epipeJagic species share affin ities either with northern temperate 

and southern sub-tropical easrern Atlantic ichthyofaunas. Cases are used for 
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illustration. The Azorean littoral ichthyofauna share stronger affinities wi th 

the Madeirean and Canarien ones. Despite phenotypic differentiation fully 

expressed both at the behavioural and morphological levels, in many littoral 

species, endemisllls, at the species level, are absent. This is discussed 

havin g in conside ration the phys ical history of this region of the Atlantic 

and the pattern of circulation of sea currents and eddies. 

Finall y the interest of the ichthyofauna of the Azores is emphas ised based 

o n the cases of allopatric phenoty pic divers ification, both at the 

morphological and behavioura l levels, as consequence of associations , 

competition and/or segregation among species which "meet" in the Azores , 

at the limit of the ir geographic distribution. 
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C5 
THE CONDiTIONS OF LIFE ON OCEANIC ISLA DS: 

A MARINE PERSPECTIVE 

VERMEil , G.l . 

Dep. of Geology and Centre for Population Biology, Univ. of California at Davis One 

Shields A venue, Davis, CA 956 16, USA 


Oceanic islands have long figured prom inentl y in [he study of biogeography 

and diversity. Overwhe lmingly, however, our unde rstanding of the biology 

o f ocea nic islands comes from te rreslria l organi sms. Given that the barriers 

to dispersal for te rrestrial organisms are qualita ti vely differeut from those of 

marine species, we may inqui re whether the d iversity and the conditions of 

life of marine organisms on oceanic islands parallel those for terres trial 

species. 

S tudies o f mollusca n faunas on oceanic is lands indicate clearly that the 

diversity o f species there is always lower than that of adjacent continental 

coasts and of less isol ated Jarge arch ipelagos. Thi s conclusion appli es 

everywhere in the world, and seems also to apply to all other plant and 

animal groups fo r which su ffi cient data are avai lable. In the Indo-Wes t 

Pacific region. the low marine djversity o f isolated oceanic is lands is pan o f 

a larger patte rn o f an eas tward decline in the number o f species across the 

Pacific. The low marine di vers it y of oceanic islands !here fore paralle ls that 

o f terrestrial species. 

A maj or conclusion from the comparative analysi s of island biotas on land 

IS that energetically dominant predators and herbi vores on continenls are 

la rgely or enlirely absent. Mammals. for example, are poorly represented on 

islands, their plant - and animal· cating ro les being largely laken over by 

rep til es and to some eXlenl by birds . As a resu lt , anti predatory adaptations 

such as rapid escape, aggressi ve behavior, high levels of plant chemical 

defe nse, and herd ing have been severely reduced on islands in favor of more 

passive defenses s uch as large body size in insects. strong armor in land 
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snail s, ground-nesting in birds, chemicaUy reduced defense in plants, and 

flightlessness jn many insects and birds. Forms of competition requiring 

energy-intensive mechanisms such as rapid growth and aggression are also 

reduced among terres trial species on oceanic islands. Altogether, lerTeslriai 

life on oceanic islands can be described as low-energy and slow-paced 

compared [0 that On continents. 

Despite the generally much lower incjdence of endemism and the les s 

fonnidabl e nature of the di spersal barrier to oceanic islands for shallow­

water marine species, the la tter parallel their terres trial counterpan s in 

ex hibiting reduced levels of specializalion 10 predation. This, in lUrn , 

suggests that predalion is a generally less severe agency of select jon for 

insular marine species . In a survey of frequen cies of predator-induced sbell 

repair in the widespread Indo-West Pacific gastropod Terebra a.ffinis, we 

found that sa mples from atolls show signifi cantly less repair than those 

from high islands and continental shores. The te trac1itjd barnacle genus 

Tesseropora . showing very limited development of lubeS in the shell wall, 

are particul arly characteristic of tropical to warm-temperate oceanic islands, 

whereas {he most robu:; t. more rube-infest.ed skeletons of Tefraciita 

characterize high- is land and continental {etraclitids. Species of the 

gastropod Nerifa endemic to Hawaii, Easter Island, Ascension, Trindade, 

and Fernando de Noronha are thinner and have lower frequen cies of shell 

repair than are rel a ted species from comparable shore levels on less isolated 

Pacific and Atlantic islands and mainland shores. Many gastropods endemic 

to Pacific and Atlan tic tropical islands show features of reduced shell armor 

compared to their more widespread sister species. Examples may be seen in 

the genera Conus, Drupa , Moru.la , Nassa , Vasum , Strigatel1a, Morula, 

Casmaria , Harpa , and Purpura, amo ng Olhers. 

Surveys of muricid gas tropod assemblages from around the world indicate 

that certain specializations associated with more rap id predation on barnacle 

and bivalve prey are rare or absent on oceanic islands. Many muricids and 
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some members of other families of predatory gas tropods have a labral tooth, 

a ventral project ion on the abapical sector of the outer li p o f the shell , which 

enables them to prey rapidly on sedentary prey. On most mainland coasts, 

muricids with a labral tooth comprise 5 to 17% of all muricid species. By 

co nlrast, is land assemblages in Polynes ia and the central and south Atlantic 

contain no muricids with a labral looth. The only assemblage from an 

ocean ic archipelago in which muricids with a labral tooth occur is the 

Galapagos, where abou t 6% of the 35 species have such a tooth. Too th­

bearin g members of other families are also for the most part absent on 

oceanic islands. The only exceptions known to me are spec ies of the 

fasciolariid genus Lellcozonia which occur on the A tlantic islands of 

Fernando de Noronha, Trindade. and the Cape Verdes . 

There is evidence that many marine species experience ecological release on 

oceanic islands. At Fernando de Noronha, the gastropod genera Nerita and 

Nodil ittorina are represemed by only a single species each. T hese species 

have a very broad vertical range on the shore compared ( 0 congeners in the 

Caribbean, where up to three spec ies of Ne rita and nine littorinid species 

coexist locally. On Easter Island, the single species of Contls has a 

conspicuously catholi c diet compared to species elsewhere in the Indo-West 

Pacific. where many species occur together. 

T emperate oceanic islands may also be biologically less rigorous places than 

are adjacent mainlands. Roc k lobsters of the genus Jasus ou oceanic islands 

have less abdominal sculpture. which is associated with resistance 1O being 

pulled out of holes. than do species in South Africa, Australia , and to a 

lesser extent New Zealand. My studies in the Aleutian Islands of Alaska 

show that freque nc ies of shell repair are markedly low compared to adjacent 

mai nland coasts of North America and Asia, and that gastropods there have 

marked ly thin she lls. 

I n short, the biological environment of oceanic islands is less rigorous in 

tenns of predation and competition than is that of larger. less isolated 
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isl ands and mainlands for marine as well as for te rrestrial species. It is 

likely that low marine primary productivity rather than isolation is primarily 

responsible for this c ircumstance in the sea. 

With the exception of enclosed lagoons and of the Galapagos Islands. which 

lie in a zone of upwelling, the shores of oceanic islands are characterized by 

low le vels of planktonic primary productivity, infrequent recruitment, small 

body size among suspensio n-feeders, and re lati vely low per-capita growth 

raCes. A critical question therefore becomes why oceanic islands should have 

reduced levels of productivity. 
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C6 

ISLANDS. VOLCA OES A 0 SPECIES: COLONIZATION AND 


SPECiATION IN THE A<;:OR£S ISLANDS 

FR IAS M ARTI NS, A .M. 

Dep. J3 ioJogiJ, Un iv. dos A~ores, PT-95D2 Ponla DeJgada, PORTUGAL 

The Azorean Archipelago has a rich endemic terrestrial malacofauna. On­

going studies point al aboul 60% of the probable 130 species to be unique. 

Almost enti rely of Palaearc tic origin, the arrival of their ancestors to the 

Ayores must pre-da te [he ex istin g North Atlantic Current system, that is, 

prior to the closure of [he Panama Isthmus. Consequently, at least two 

maj or colonization events before human arrival are poslulated to explain the 

exis ting d is tribu tio n pa tlern o f the endemic groups: a) a first one, before the 

closure o f lhe Panama Isthmus, dictatin g the arrival of bi ola to the few then 

existing islands: Santa Maria and probably some other(s) now disappeared; 

b) a second one, probably during (he glacia tion period, dictating Lhe 

spreading, from Santa Mari a et a l. (?) to the remaining ex tant Azorean 

islands. In any case, colonization appears to have foll owed a east-west 

tre nd . 

Speciatio n is strongly influenced by volcanic activity. Cyclic volcanic 

eruptions contribute to genetic variabili ty Ihrough creation of temporary 

allopalry (isolates). Rapid (200-300 yrs) res tora tion of previous biotic 

conditi ons res tore sympalry of a gene rically more diverse population, thus 

prevemin g consumm al.ion of the speciation process. On the other hand , 

volcanic stability will fa vour consummation of such process, thus promoting 

speciation. 
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DIVE RSITY OF HIG H ER SP ECIES 


AND MICROBIAL DIVE RSITY 


STEELE, D.B . 

MBl International, 3900 Collins Road , P.O. Box 27609 

Lansing. MI 48909-0609. USA 


It can be argued that microorganisms are at the core of all life on this planel. 

Over 3.5 bi llio n years ago they were the fir st organi sms on the ean h and 

were the foundation for formation of the biosphere that enabled the 

development of plants and animals. They rem3in an importam part of our 

biosphe re today with many plants and animals, including humans, 

dependent upon microorganisms for lheir survival. Mic roorganisms colon ize 

the human intestinal Iract and aid the digestion of food, providing nu trients 

for growth and energy. Plants are a lso dependent on microorganisms fo r 

providing nmrients; many owing their survival (Q symbiotic microorgani sms 

which provide nilrogen [0 the plonl. We are o ril y just beginning (0 

unders tand the role that beneficial organisms play in protecting both plants 

and animals from pathogenic organisms. All organisms are interdependent 

and one can not adequately study the diversity of one form of life without 

slUdy of the other fo rms with which it inte racts . 

Recent ev idence indicates that while greater than 85% of plants and 

vertebrate animals may have been described, less than J% of bac terial 

speci es and less than 5% of fu ngal species have been identified. This wou ld 

make microorganisms , by far, the most diverse life form on earth. Thi s 

disparity in knowledge is due to the inability of scie ntists to culture many 

mic roorganisms. Not visible to the naked eye. these orga nisms have 

traditionally escaped detecti on unless they cou ld first be cultivated under 

iaboralOry conditions . This has recently changed with ihe ad vent of modern 

molecular biological techniques whereby organisms can be detected via their 

nucleic acid composition without the need for laborato ry cuJti vation, These 
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techniques have enabled us to sludy microbial diversity a t a leve l far 

exceeding pas t efforts and have led us (0 the realization that these organisms 

are much mo re diverse and important than previously thought. 

There are very few places on eaL1.h where mic roorgani sms can not be found . 

Even in the most extreme environments, from glacier ice to thennal springs , 

and from highly acidic to highly alkaline environments, microorganisms are 

found to exist and indeed flourish. It is interesting that an enzyme from such 

an "extremophile". DNA polymerase, is at the co re of Polymerase Chain 

Reaction (PCR) technology; a technology that has enabled us to detect 

previous ly unknow n spec ies. 

Indeed, as ide from the important interaction between higher species and 

microbial s pecies, microorgani sms are an important natural resource on their 

own. Microbially produced products are the basis for a robust biotechnical 

industry. The discovery of new phannaceulicals, enzymes and specialty 

chemicals is proceeding at a rapid pace. Thi s is having a major impact on 

medicine, industry and in the remediation of environmental contaminants. 

The production of microbial products is typically more environmentally 

friendly than comparable chemical synthesis operat ions and is finding favour 

wi th a public that is demanding more "natural" products in the market place. 

Certainly, the e nhanced ability 10 identify new microbes and their products 

will result in an abundance of novel discoveries. 
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POLiTICA DE CONSERVA <;:AO 


GUEREIRO, 1. 
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FLORJSTIC TRAITS OF VOLCANIC ISLANDS ­
A COMPARISON BETWEEN THE GALAPAGOS ISLANDS, 


THE MASCARENES AND THE CANARY ISLANDS 


ADSERSEN , H. 

Dep. of Plant Ecology, Botanical Institute, Univ. of Copenhagen 

Oster Farirnagsgade 2 D, DK-1 353 Copenhagen K. DENMARK 


Vo lcanic is lands, hav ing been created and shaped by the same geological 

forces, share many [eatures o[ importance fo r their biogeography : geological 

substra te, relief, isola tion. climates moderated by the surrounding sea, and 

relati ve late colonization by man. Therefore thei r biota show many common 

traits, an d many researchers have tried to unravel pa ttem s and their 

explanations. both on the species level , the clade level and on the level of the 

entire biodiversity o f islands. Patterns of endemism belong to the latter 

level. An analys is on this pattern is presented based on updated data from 

the Galapagos, the Mascare ne and the Canarian fl ora. and similaritjes and 

differences are discussed in relation (0 the biogeographical and historical 

setting of the islands . 
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VEGET ATIO OF TUE HYDROGRAPHIC BASIN 

OF THE RIBEIRA DA GAR<;:A 


GOMES. I. 


INIDA. c.P. 84. Pr.i•. REPUBLICA DE CABO VERDE 


A study on the vegetation of the hydrographic basin of the Ribeira da Ga,,;a 

has been initiated as a contribution to the management program of this area. 

Ninety six floristic inventories have been made on fiver beds, on rocks and 

on escarpments between November 1996 and Apri l 1997 as well as an 

appraisaJ of the enviro nmental variables (height. exposure. pH. conducti vi ty, 

proportion of the arabte soil and human interven tion). Due to these fl oristk 

inventories as well as the environmental variab tes . several groups of species 

were established, with reference to the more charac teristic ones for each 

group based On the canonical correspondence analysis made with help of the 

CANOCO program . The 156 species found were class ified regarding thei r 

occurred frequence and abundance and the vegetation was quantified through 

the evaluation of its cover rate per substratum. 

A number of fodder or medical plants as well as endemic species were 

signalled (60. 25 and 34 respectively) in order to contribute for the 

evalualion of the importance of the vegetation in the conservation of the 

biod iversity in this area, 

Several aspec ts regarding the conserva tion of rare or endangered endemic 

spec ies were also analysed. 
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THE VALUE OF PTERIDOPHYTES FOR THE ELU CIDATION 

OF THE ORIGIN AND HISTORICAL BIOGEOGRAPHY OF THE 


MACARON ES L\ FLORA 


GIBBY M.' , F. l . RUMSEY' , J.e. VOGEL', 

S.J. RUSSELL' & l.A. BARRETT' 

lConservation Biology Lab" Cryptogamic Plant Research Division, Dep. of Bmany 

Natural History Museum, Cromwell Road, London, SW7 SBD, UK 


lDep. of Genetics. Univ. of Cambridge, Downing Street. Cambridge. CB2 3EH. UK 


The relati vely small pleridophyte fl ora of Macaronesia provides a useful 

lOol for the in vestigat ion of the origi n of the flora and , in particular, the 

inler- re lalio nships of Ihe fl oras of the differenJ island groups. 
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OR1GIN, HI TORICAL BIOGEOGRAPHY AND GENETIC 

DIVERSITY OF THE APOENDEMIC ASPLENIUM AZORICUM 


LOVIS, RASBACH & REICHST. 

VOGEL l .C ' , FJ. RUMSEY ' . SJ. RUSSELL' , C COX ' , 
J.A. BARRETT2 & M. G IBBY ' 

lConservation Biology Lab. , Cryp togamic Plant Research Division. Dep. oC Botany 

Natura l History Museum, Cromwell Road , Lo ndon . SW7 580, UK 


2Dep. of GeneLics . Univ. of Cambridge. Downing Slreel. Cambridge , CB2 3EH, UK 


Asplenium azoricul1I Lov is, Rasbach & Reichst. (Aspleniaceae, 

Pteridophyta) is a tetraplo id taxon endemic to (he Azores. Allozymc 

e lectrophoresis and DNA sequencing was used to in vesti gate the o rig in , 

breeding system and population genctic structure of Ihe fern. The high level 

of genetic diversity suggests an ancient, perhaps Tertiary. origin. This 

diversily appears to be coufined 10 the central Island group, suggesting a 

resfricted gene fl ow to the western Isles. 

57 




05 

[[J Si mp6sio Fauua e Flora das Ilhas All ilnticas. Ponra Delgada, 2 I - 25 Set 98 : 
CO MUNI CACOES O RAlS I ORAL PRESENTATIONS 

BIOGEOGRAPHIC AND TAXONOMIC rM PLICATIONS OF 

MOLECULAR PHYLOGENIES OF THE ASTERISCUS 


ALLIANCE (ASTERACEAE, INULEAE) 


J ANSEN, R.K.I, L.R . GOERTZEN' , J . FRANCISCO-ORTEGA2, 

& A. SANTOS-GUERRA} 


'Oep, of Botany, Univ. of Texas, Austin TX, USA 78713 

2Jardin de Ae limatacion cle La OrOiava, 38400, Tenerife , Canary Islands, SPAIN 


3Dep. de Ciencias Agra rias, Univ. de La Laguna. Tenerife , Canary Islands, SPAIN 


The AsteriscllS all iance comprises three genera (Asteriscus, /ghermia and 

Nauplills) restricted La Macaronesia and the Mediterranean basin . The 

taxonomic boundaries of the three genera has been conlroversial , although 

previous morphological cladistic anal yses support the monophyly of each 

genus. Phylogenetic comparisons of most taxa in the alliance and several 

other genera of the Inuleae were conducted using both ITS and ETS reg ions 

of the nuclear ribosomal repeat. The DNA phylogenies support the 

monophyly of the alliance but neither Nauplills or Asreriscus as currently 

circumscribed are monophyletic. All taxa distributed in Macaronesia and in 

arid Mediterranean regions of North Africa and the Middle East form the 

largest monophyletic group. At least two colonizations have occurred in 

Macaronesia, one involving N. schultzii and the second including the 

remaining five taxa endemic to the Cape Verde and Canary Islands. T he 

derived positi on of these e ndemics in the DNA phylogenies suggests a 

recent colonization of the Macaronesian Islands from northern Africa. 

58 




06 

ur Simp6sio fauna e Flora das rlhas All;~nticas. Pouta Oelgad3, 21 ·25 Set 98: 

COMUNICAyOES ORAlS I ORAL PRESENTATIONS 


MOLECULAR AND MORPHOLOGICAL EVIDENCE FOR THE 

ORIGIN OF THE WOODY GENUS ISOPLEXIS (LINDLEY) 


BENTH. (SCROPHULARIACEAE): 

AN ENDEMIC MACARONESIAN GENUS? 


CARVALHO. J.A1,'. & A. CULHAM' 

lJ ard im BOIiinico da Madeira. Caminho do Meio 

PT-9050 Funchal-Madeira, PORTUGAL 


20ep. of Botany, The Univ. of Reading, Reading RG66AS, UK 


The Macaronesian endemic /soplexis has had an uncertain taxonomic 

position since its description. Irs bird polJinaled flowers and woody 

characteristics led some authors to classify it as a genus and it has been cited 

several times as an example of paleoendemism in the Macaronesian 

archipelagos. 

The internal transcribed spacers (ITS) of nuclear ribosomal DNA and the 

trn.L-trnF region of the chloroplast genome were sequenced for all lsoplexis 

species and for most species of DigitaLis. 

A combined analysis of morphological .data and the two molecular data sets 

shows that the three trees are congruent, although the level of resolution that 

each data set produced is very different. /soplexis and Digitalis together are 

found to be a strongly supported clade. In opposition to implicit theories of 

sister·group relat ionship. the woody genus Isoplexis appears to be derived 

from continental herbaceous Digitalis ancestors. 

The biogeographic disjunction between Macaronesia and West 

Mediterranean, using lsoplexis and Digitalis obscura as an example, is not 

corroborated in the current study. In this case, the biogeographic disjunction 

appears to embrace a broader geographic area, with lsoplexis being the sister 

group to a predominantly Mediterranean lineage of Digitalis, with Digitalis 

obscllra basal to this lineage. 
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S ILVA. L ' , J. TAV ARES ' & C.W. S MITH2 


IOep. Biologia, Univ. dos A~ores. PT-9502 Ponla Oelgada (Codex), PORTUGAL 
2BOIany Dep .. Univ. of Hawaii, 3190 Maile Way, Honolulu, Hf96822, USA 

Alien plants are a major component of the Azorean vascular flora. We 

presell! a gene ral biogeographi c analys is of the taxa considered as introduced 

in the Archipelago. Of the 996 taxa con sidered, 65 are endemic, 104 are 

nali ve, and 711 are alien. The remainin g are, for the moment , considered as 

of do ubtful origin . In the 77 taxa of Pteridophyta, 40 are native, 9 are 

e ndemic and 19 are alien. Of lhe in vaders. 12 are found in olher 

Macaronesian is lands. Exotic Pteridophyta include. for the most, 

Cosmopolitan, European. Asiatic , and Aust ra lian taxa. In the 5 taxa of 

Gym nospermae , 1 is nati ve. I is endemic and 3 are alien. Of the in vaders. 1 

is also found in other Macaronesian is lands, and 2 occur in Mainland 

Portugal. Exotic Gymnospermae are from America, Med iterranean reg io n 

and Asia. In the 233 taxa of Monocotyledoneae. 20 are native, 15 are 

endemic and 163 (70%) are introduced. Of the exotic taxa, 114 are also 

found in Mai nl and Portugal. and 116 occur in other Macaronesian islands. 

In vaders includ e. for the most, Cosmopolitan, European, Medite rranean, and 

Palaearclic taxa . In the 66 1 taxa of Dicotyiedoneae, 43 are native, 39 are 

endemic and 509 (77%) are introduced. Of the in vaders, 434 are also found 

in Main land Portugal , and 386 occur in other Macaronesian islands. The 

invaders include. for the most, European, Mediterranean , Western­

Palacarc tic, Palaearc lic, Neolropical and Holarctic Taxa . The majority of the 

in vaders present a wide geographic distribution, and were also introduced in 

other regions of the world. Mainland Portugal might have functioned as a 

major source of introductions. 
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MARINE VEG ETArION OF THE CAPE VERD ISLANDS 

HAROU N. RI , N. PAv6N-SALAS' & M . TAVARES2 

lDptO. de Bio logia, Fac. de Ciencias de! Mar, Un iv. de Las Ptlimas de Gran Canari a 

350 17 Las Palmas. SPAIN 


2J.N.D.P., M in islerio do M Ol l" , Praia, Santiago, CAPE VERD REPUBLIC 


The Cape Verd Archipelago has a rather isolared oceanic position in the 

North Atlantic Ocean below the Tropic of Cancer. It is composed of 10 

isl ands and several small islets, which are located about 500 km from the 

West Afr ican coast (Senegal) and more that 1.400 Km fro m Ihe Canary 

Islands . The marine clim ate is affected by the Alisios Trade Winds and the 

Canaria n Cold Curren t; northem coas ts are more exposed to strong waves, 

a l(hough all coastli nes are affected by oceanic swell. 

The marine fl ora of these islands have been poorly studied during spo radic 

visit to lhe main islands. In lhe framework of a extens ive survey of the main 

coastal ecosystems of the Archi pelago, several expeditions have been carried 

out during the last few years, with sampling in intertidal and subcidal 

environments. The fl oristic catalogue of the area is been studied; meanwhile 

th is contribution will show the main characteristics o f the marine vegetation 

in selected coastal areas o f different islands, considered as represenlative of 

tropical coastal ecosystems of the Eastern Atlantic Ocean. 

One important feature is the small size of (he macroalgal specimens. 

Another relevant feature is the dominance of coralline algae, mainly in 

shallow subtidal environments. Besides, no marine phanerogam have been 

observed. These fe atures may reflect the strong herbivory pressure that 

some fis hes and macroinvertebrates may put on the marine fl ora, coupled 

with the high degree of exposure of most coastlines. 
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STRUCTURE AND ZONATION OF THE ALGAL 
COMMUNITmS ON THE BAY OF sAo VICENTE 

(SAO MIGUEL, AZORES) 

NETO A.I.', I. DTTLEy2, A. LEVI' & W.F. FARNHAM' 

IDep. Biologia, Univ. dos Ayores, PT~9S02 Ponta Delgada (Codex), PORTUGAL 
2Dep. of Botany. The Natural History Museum, Cromwell Road, Londou SW7 SBD 

31nstitute of Marine Sciences, Ferry Road. Eastney, Portsmouth, Hants P04 9LY. UK 

An appraisal of the benthic marine algal communities of the bay of Sao Vicente 

(Sao Miguel island, Azores) was undertaken in July 1996 and July 1997 as part of 

the project "Biodiversidade no Arquipelago dos Ayores". 

A permanent transect was laid down across the intertidal and subtidal zones. 

Quadrats were sampled and the percentage cover of the algal populations was 

determined at pre-determined intervals along the transect from the upper littoral to 

deep sublittoral levels, down to 30m depth. Qualitative collections were made over 

all the transect area. The relative importance of each species was determined using a 

DAFOR scale (D: dominant; A: abundant; F: frequent; 0: occasional; R: rare). 

The transect revealed the occurrence of distinct and-well established zones on the 

intertidal, although some overlapping was present between the different zones. The 

upper shore was dominated by Caulacanthus ustulatus. On the eulittoral the more 

abundant species were Ulva rigida, Gelidium pus ilium and Gelidium microdon. C. 

ustulatus was again important at the lower level of this zone. Some algae were 

growing in a dense and short turf externally uniform in appearance compOSing 

principally filamentous and filiform Chlorophyta, Phaeophyta and Rhodophyta. 

Immediately below this zone, the algae were larger and frondose, Pterocladia 

capillacea being the dominant species and extending its presence to the adjacent 

subtidal area. At this last zone, the algal community changed along the depth 

gradient. PterocLadia, Ulva spp., Stypocaulon scoparia, Hypnea musciformis and 

Asparagopsis armata dominated the shallow levels, while Zona ria toumefortii. 

Acrosorium spp. and Dictyota dichotomLl dominated the deep ones. 
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SUBTIDAL EPIBENTHIC COMMUNITIES OF ILHA DO SAL 

(CAP VERDE ARCHIPELAGO) 

M ORRI, CI & CN. BI ANCHI' 

II stituto di Zoologia, Univ. di Genova, via Balbi 5, 1-16126 Genova, ITALY 
2MIlrine Environment Research Centre , ENEA Santa Teresa 

P.O. Box 316, 1-19100 LaSpezia, ITALY 

The Archipelago of Cap Verde (Iat. 15 to 17° N) lies at the boundary 

between the Atlantic-Mediterranean wann-temperate and the Eastern 

Atlan tic tropical regions. In the winter 1990-1 991, epibenthic communities 

were in ventoried by di ving along the coasts of Island of Sal, down to 33 m 

depth. Exposed rocks in less than 3 m depth were characterised by the alga 

Laurencia majflscola and the hydroids Halocordyle disticha and Millepora 

cf. alcicornis. Sheltered rocks, down to about 15-20 m, were inhabited by 

corals (Poriles aslroides, Sideraslrea radians, etc.) and algae (Dictyota 

dichotoma, etc.). The zoanth id Palythoa caribbea, the sea-urchin Diadema 

antillarum , the coral Porites porites and the alga Udotea flabe llum were 

abundant in specific situations. The azooxantbellale coral Tubastraea aurea 

was dominant under overhangs at the base of the basaltic cli ff ( 10-20 m 

depth ). Rocks below 20 m were covered by anthipatharians and gorgonians 

(Leptogorgia capverdensis etc.). Corresponding isocommunilies are known 

from the Caribbean and Medilerranean seas. 
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ENDEMISM AND MODES OF DEVELOPMENT OF MARINE 

PROSOBRA CH GASTROPODS (MOLL USCA) FROM 


BRAZILIA N OCEA NIC ISLANDS 


LEAL , J.H. 


The Bailey-Manhews Shell Museum. P.O. Box 1580 

Sanibel Island , FL 33957 USA 


The endemism rates and modes of development of shallow-water «200 m 

depth) shelled marine gas tropods from four oceanic island groups off Brazi l 

(A LOI das Rocas, Fernando de Noronha, Trindade, and Martin Vaz 

Archipelago) are revised. This account brings up to date data from the book 

"Marine prosobranch gastropods from oceanic islands off Brazil: Species 

composition and biogeography" published by tbe author in 1991. Several 

taxonomic articles and rev isions published since then a llowed for a refined 

version of t.he previous analyses. The islands of Trindade and Martin Vaz 

Archipelago, located more than 1,000 kilometers from the neares t land 

mass, presented higher endemism rates. Planktotrophic development (long­

duration, feeding larvae) is prevalent among non-endemic species with broad 

or pan-tropical distributions. probably as a result o f uninterrupted gene flow 

facilitated by effecti ve la rva l di spersal (repeated arrivals). 

Conversely, species with direct (intracapsular) or lecithotrophic (short­

duration, non-feeding larvae) development are bes t represen ted among the 

insular endemics. These non-planklotroph ic endemics are probably ei ther I) 

derived from plankrotrophs that special.ed as a result o f chance isolatio n, 

losing the planktonic feeding stage, or 2) species that arrived as 

lecithotrophs and diverged from the source populations in the absence of 

repeated arrivals. 
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SHALLOW WATER MARINE MOLLUSCS OF THE AZORES: 


BIOGEOGRAPHICAL RELATIONSHl PS 


AVILA, S.p· 


Dep. BioJogia, Uni v. dos A~ores , PT·9502 Ponta DeJgada (Codex), PORTUGAL 

Shallow-water marine molluscs of the Azores were surveyed fr om 

supra littoral to a depth of 40m and an up-ta-dale data base is provided. 

Dives were made by the Marine Biology team of the University of the 

Azores at Graciosa. Flores, Santa Maria, Formigas islets, Faial, Pica, 

Terceira and Sao Miguel island . Several publicatio ns have resulted from all 

these fie ld works or are still in execu tion . An exten sive review of the 

bibliography was also performed and the resulting data was also taken in 

accou nt. 

The resulting list of rhe species of the Azores - about 250 spec ies so far ­

was th en compared with similar lis ts from Norway, England, Portugal, 

Mediterranean Sea, Morocco, Caribbean. Madei ra, Canary isl ands, Cape 

Ven, Ascension and Saint Helen island. 

Biogeographic similarities were calculared and some considerations are 

made regardin g the influence of the Gulf Current in the composition of the 

marine malacofauna of the Azores . 

'Grao", PRAXIS XXI/BlC127 88/96 nnd PRAX ISI2I2.IIBINl69/94 
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RECENT D1SCOVERffiS IN THE AZOREAN DEEP-SEA 

UYDROTHERMAL VENT AREA WITH SPECIAL 
EMPHASIS ON THE FISH FAUNA 

BISCOITO, M . I, D. DESBRUYERES2, F. BARRIG A) 

AND THE PICO AND SALDANHA SCIENTIFIC TEAMS 


IMuseu Municipa l do Funchal, Rua da Mouraria, 3 1, ?T·9000 Funehal. PORTUGAL 

2(FREMER Centre de Brest, DRO-Envi ronment Profond, BP 70 


29280 PLOUZANE, FRANCE 

3Dep. de Geologia , Faeuldade de Cienc ias, Univ. de Lisboa 


Ed. C2, 5" piso. C.mpo Grande. PT· 1700 L1SBOA, PORTUGAL 


Hydrothermal vents are dramatic and spectacular places on the deep ocean 

Ooor where one can see the immense energy coming from the Earth in the 

form of powerful black smokers. The fluid s re leased by Ihe smokers can 

reach an as"onomical 350°C a nd contain toxic hyd rogen su lphide ((he rolten 

eggs smell gas) and poisonous heavy metals. resulting in harsh environment 

which would be toxic 10 all but the most specialised life form s. In some 

places. the fluids escaping from the sea bed are very diffuse and almost 

invisible. consisting mai nly of fresh water. At the smokers however the 

vent emissions are coal black, due to the presence of particles which are 

formed when (he hot metal-laden emissio ns come into contact with the cold 

bottom water. This produces structures ri sing many meters above the sea 

floor giving the impression of many factory chimneys releasing LOxic 

smoke, It is the chemicals found in the hot vent emissions, which has been 

described as the greatest find ing in biological ocea nography this century. 

All li fe at the venlS is fuelled by bacterial chemosynthesis which supports 

an ecosystem which appears to be almost entirely independent from the life 

givi ng-rays of Ihe Sun. unlike most othe r life on this planet. The 

explorat io n of this high,ly unusual and dista nt ecosystem is conducted in 

ways resembling space travel. 


The firs t hyd rothermal vent sile d iscovered in European waters, some 180 


miles Southwest of Faial, Azores. was Lucky Strike (3T 17',5 N, 1600· 

1700m) which is at the axis of the M id-Atlantic Ridge. Th is site was first 
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visited by scientists in a manned submersible in 1993 (DRSV ALVIN) in 


the framework of FARA, a French·American programme on the Mid· 


Atlantic Ridge and later explored by the French deep-sea submersible 


NAUTlLE in 1994, 1997 and again in 1998. The Lucky Strike vent field 


contains a series of active hydrothermal si tes clustered around a lava lake, 


which supports a vent fauna dominated by the mussel Bathymodiolus n. sp. 


and several vent bresiliid shrimps which have only been described from 


hydrothermal vent habiuils. 


In 1994, during the French expedition DIVA another site in Portuguese 


waters was discovered, Menez Gwen (white mo untain). Menez Gwen is 


located at 37° 50',5 N at the shallower depth of 850m, and as such 


shallowest vent sile known on the entire mid-A tlantic Ridge. The fauna at 


Menez. Gwen is much less dense than at Lucky Strike and contains an 


interesting mixture of vent and non-vent species in particular the red crab, 


Chaceolt affinis, which is of commercial importance elsewhere. 


In 1997, a European funded project made possible the discovery of two new 


interesting areas, which were explored using NAUTILE during the 


FLORES and MARVEL cruises. Tbese sites, which are outside the 


Azorean EEZ, were called Famous (360 30' N, 2600m) and Rainbow (36° 

14'N, 2300m), the latter after the meteoro logical phenomenon which 

appeared in the sky at the time of its discovery. 

The Famous area was located due to the presence of a strong methane 

anomaly in the water column (in addition to hydrogen sulphide, methane is 

the other hydrothermal vent gas which can support life). However, in spite 

of several exploratory dives , no visible hydrothermal vent fauna has ever 

been discovered, instead an unusually dense deep-sea fauna was recorded. 

Therefore there is the possibility that this rich abundance of these otherwise 

rare organisms may be linked in some way to some as vet undiscovered 

hydrothermal source. In contrast, the Rainbow vent site is cnaracterised by 

extremely strong venting, with numerous small black smokers releasing 
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fluid s a t 330°C. At Rainbow the unusual bresiliid shri mp Rimicaris 

exoclllata, probably the most speciali sed of all the organisms o n the mid­

Atlantic Ridge, is present in enormous numbers as is its smaller re lati ve 

Mirocaris jortuna/a . 

The hydrothermal-vent fish fauna is mainly composed o f Northeast Allantic 

species. In some cases these come very near to the active zones, for 

instance in the case of Hydrolagus affinis and Caraetyx Lariceps, whose 

sLOmachs common ly comain the remains of hydrothermal vent invertebrates. 

The naturally tox ic conditions mean that in spite of the abundance of food, 

this may not always be available to the non-vent deep- sea fauna. It has still 

yet LO be discovered which of these can profit from this rich food source 

without being poisoned by the toxic emissions or from eating food which 

contain s poisonous c hemicals. Apart from (he poisonous hydrogen sulphide, 

vent species are known 10 contai n high levels of heavy metals and 

radionuelides. 

At Lucky Strike a Gadoid fi sh is frequently observed li ving in crevices 

among mussels where it may be permanently bathed by the vent fluid s. 

Thi s species has turned out (0 be new 10 science. Gaidropsa rus mauli, but 

cannot be considered to be truly endemic since another specimen has been 

collected from a non- vent area in the Bay of Biscay. It is tempting to 

speculate that gi ven the apparent resistance of th is spec ies to hydrothermal 

vent cond iti ons the place in the Bay of Biscay where the other specimen was 

found , may eventually tum out to be another chemosyn thetic environment 

(cold seep). Clearly, a subject which deserves exploration in the future. 

During the MARVEL cruise, a Zoarcids fi sh was seen inside the active area 

at Rainbow. Zoarcids have already been recorded from a number of active 

sites in the Atlantic and the Pacific. For example, Pachycara tltennophilum 

is found both at Snake Pit (23°N) and at TAG (26°N) in the Atlantic 

During PICO, we successfull y collected four Zoarcids which we found to 

be a new species of the genus Lycenchelys. 
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The vast majority of the hydrolhelmai vent fish fauna has never been filmed 

in thei r natural habital. The analysis of videos laken using deep-sea 

submersib les is therefore of immense value for s tudying the dis tribution 

behaviour and feedi ng biology of the fish fauna in these a reas, and has began 

to reveal answers Lo some of the fundament al questio ns related to this 

subject. At the present time. considerable interest is focused on Ihe role the 

fish fauna may have in transporting energy between lhe vents and Lhe 

surrounding deep-ocean environment. 


The images used 10 make th is presentation were made dur ing the DIVAS, 


MARVEL. PICO and SALDANHA Cruises , wilh the research 

subm ersible NAUTILE. 

Th.i s work was mainly financed by the EU MAST3 AMORES Project, ContraCl n° 95­
0040CT , the Portuguese PRAXIS XXI AMAR Project and IffiEMER. 
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T RANSATLANTIC DEVELOPMENTAL MIGRATIONS OF 

LOGGERHEAD SEATURTLES DEMONSTRAT ED BY MTDNA 


SEQUENCE ANALYSIS 


BOLTEN , A .B. ' , K.A. BJORNDAL ' , H.R M ARTI NS2, T DELLlNGER\ 
M .1. BISCOITO' , S.E. ENCALADA ' & BW. BOWEN ' 

IArchie Carr Center for Sea Turtle Research , Bartram Hall , Univ . of Floridn, 

Gainesville, FL 326 1 I, USA 


20ep. de Ocennogrnfia e Pescas, Vniv. dos Ayores, PT-9900 Hortn, PORTUGAL 

3Dep. de Biolog ia , Univ . da Madeira, Largo do Co\egio 


PT-9000 Funchal , PORTUGAL 

4Museu Municipal do Funcha l. Rua da Mouraria, 31. PT-9000 Funcha! PORTUGAL 


Molecular markers based on mitochondrial (mt) DNA conl rol region 

sequences were used to test the hypothesis that juvenile loggerhead sea 

turtles (Caretra carella) in pelagic habitats o f the eastern At lantic are 

deri ved from nesting popu latio ns in the western Atlantic. MtDNA 

haplotypes o f 13 1 pelagic juvenile turtles from Azores and Madeira were 

compared to mtDNA haplotypes observed in major nesting colonies of the 

Atlantic Ocean and the Medite rranean Sea. The analyses show that 100% of 

these pelagic ju veniles are from nestjng popu lations in the south-eas tern 

U.S . and adjacent Yucatan Peninsula, Mexico. No contribution was detected 

from nesting colonies in the Mediterranean (G reece) or South Atlantic 

(Brazi l). 
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BIOGEOGRAFIA DE CETAcEOS DOS A<;ORES: 

UMA ABORDAGEM MOLECULAR 


NORBERTO, RI, 1.A. MATOS' & 1.M.N. AZEVEDO) 

iDep. de Biologia. Univ. dos A~ores, PT-9502 Ponla Delgolda (Codex.). PORTUGAL 

l INETI , IPQTA, Dep. de Biolecnologia, ESlrada do Lumiar 


PT-1699 Usbo. Codex, PORTUGAL 


Amostras de musculo de varias especies de cetaceos foram obtidas a parti r 

de ani mais arrojados na ilha de S. Miguel entre Fevereiro de 1996 e 

Fevereiro de 1998. 

A sequencia de nucle6tidos da regiao de controlo do ADN mitocondn al de 

Delphinus delphis e de Siellella coeruleoaLba dos A90res e comparada com 

as de indivfduos das mesmas especies, noulras regioes do globo. Sao feilas 

infere.ncias re lativamente ao isolamento reprodutor das populayoes dos 

A90res . 
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THE LAND SNAIL FAUNA OF TH~ DESERTA ISLANDS, 

MADEIRAN ARCHIPELAGO, P RESENT AND PAST 


CAMERON, RAD, I & L.M. COOK2 

IDivision of Adul[ Continuing Education. Univ. of Sheffield 

196- 198 West Slr'e<. Sheffield SI 4ET, UK 


2The Manchester Mu seum, Univ. of Manchester, Oxford Road 

Manchester M13 9PL. UK 


The snail faunas of Ihe three Deserta Islands (Chao, Desena Gra nde, 

Bugio) are known mostl y from old , nine teenth century records, some of 

which are doubtfuL We report o n a recent vis it to a ll th ree islands, dnring 

which we d iscovered subfossil material (probably Holocene) on Deserla 

Grande. If dubious records are excluded. the modern fa nnas reflect the sizes 

of the islands. While there are a few slrict endemics, the faunas reflect a 

closer connection to that of Madeira rather than to POrlO Santo . There are 

very few spec ies not endemic 10 the archipelago. The subfossil faunas from 

Deserta Grande and Bngio contain many species nOI found alive today o n 

the islands; many of them suggest (he existence of damper and more 

vegetated cond itio ns. There is evidence of recent , historic degradation of 

habita ts, and many ext inctions may be a product of change :;; in the last 2-300 

years, Comparison with the faunas of Madeira and Porto Santo sugges t that 

the Desertas have suffered a much grealer proportional loss of fauna, due to 

their reslricted sizes and extreme topography. 
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RELATIONSHIPS BETW EEN AZOREAN AND MADEIRAN 
LEPTAXINA E INFERRED FROM ALLOZYME DATA 

(MOLLUSCA. PULMO ATA: HYGROMIIDAE) 

VAN RIEL. P.' , T. BACKELJA U2, K. JORDAENS' , C. BRITO', 

R MEDEIROS'. A.M. FRIAS MARTINS' & R . VERHAGE2 


IUniv. of Antwerp , Biology Dep. , Evolutionary Biology 

Groenenhorgerlaan 171 , B·2020 Antwerp. BELGIUN 


2Royal BclgJ<ln Instilule of Natural Sciences, Vaul lerstraal 29 

B·IOOO Brussels, BELGIU N 

3Dep. de Biologia, Uni v. dos A\ores. PT·9502 Ponla Delgada (Codex), PORTUGAL 

The Leptaxinae are a subfamily of hermaphroditic land sna il s, e ndemic for 

the Macaronesian archipe lagos where they are represenled by three recent 

genera. Except for Madeira, this taxon is very poorly known and in 

panicular the re latio nships between the representati ves from the differe nt 

is lands and archipelO:lgos have received ve ry little attenrion . Furthermore, the 

taxonomy of the Leptaxinae is exclusively based On shell features, 

supplemenred by ve ry limited analOmical data. However, our research on the 

Azorean Leptaxinae has sho wn that these characters are unreliable to 

discriminate between species and genera. EXlensive morphometric and 

protein electrophoretic analy ses revealed quite complex palterns of 

differentiation between genera , species and populations. The inclusion of 

Madeiran taxa in this study is a first step towards the understanding of the 

phylogenetic and biogeographic relationships between the taxa of the 

different archipelagos , but it also allows for a better interpretation of 

prevlOus results. Here we present the preliminary results of a protein 

electrophorctic analysis of 13 allozyme loci and discuss the taxonomical 

consequences of these data. We will also focus on the implications of this 

work for the conservation of the Azorean Leptaxinae. 
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THE INSECT FA UNA ASSOCIATED WITH MADEIRA LAUREL 


FOREST. I. PIT·FALL SAMPLING TRAPS 

POM BO, D.I ,2, R. CAPELAI.2 , 
D. M ENEZES I.' & M. GON<;:ALY ES I 

IDep. of Biology, Univ. of Madeira, Largo do CoJegio 

PT -9000 Funehal, Madeira, PORTUGAL 


2Centre of Biological aud Geologica l Sciences (CCBG), UMa. Largo do Colc~gio 

PT-9000 Funchal , Madeira, PORTUGAL 


Studies on insect faun a of Made ira island had provided extens ive species 

records and description of new ta.xa.. However, further knowledge on their 

biology, ecology and seasonal occurrence is very limited. In this study data 

on temporal distribution and habi tat conservation of soil insec t communities 

associated to Madeira laurel forest are reported. 

Insect communities have been monitored from March to September in a 

conserved (Chao I) and a degraded area (Chao Il ) of laurel forest by 72 pil­

fall traps set up a week per month . The 23.6 J5 insects sampled belong to 11 

orders of which the most common in both areas are: Collembola (77%). 

Diplera (14.9%) and Coleoptera (6.4%). The conserved area had 

significatively more insec ts than the degraded area represen ting 68% of the 

lotal number of insects sampled. 

The seasonal di stribution shows two maximums of density, o ne in May in 

Chao I and two mo nths ahead in Chao II while (he seco nd maximum fo r 

both areas is in August. For each area these two ac tivity peaks vary 

accordi ng to the insect orders. Such differences are cOITelated with four 

weather variables (environmenLaI and soil temperature, relative humidity and 

wind speed) measured daily. 
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THE INSECT FAU A ASSOCIATED WITH MADEIRA LAUREL 

FOREST. fl. SA MPLING TRAPS FOR DROSOPHILIDS 

POMBO, D.I.2, R . CAPELAJ.2, 
Y. GONCALVES J & D. MENEZES J.2 

IOep. of Bio logy, Univ. of Madeira. Largo do Colegio 
PT-9000 Funchal. Made ira , PORT UGAL 

2Cenlre of Biological and Geological Sciences (CCBG), UMa, Largo do Colegio. 
PT-9000 Funchat. Made ira, PORTUGAL 

Although insects associated to laure l fores ts nati ve to Atlantic islands 

confonned a rich and varied fauna with a great number of endemic spec ies, 

their temporal and spatia l distri bution is s till poorly unders tood. In formation 

o n seasonal paHerns o f d is tri but ion is reported he re. 

Mo nthly sampling over a nine month period was do ne in two areas of laure l 

forest (Chao I and Chao II ) using 72 traps for Drosophilidae. M onito ring 

was done at fi xed hours in the morning and afternoon. SpeCimens from nine 

insect orders sampled (over 15000 ind ivid uals) were mainly Dipte ra 

Drosophilidae (79.7%) and Coleoptera of the fam ily Stap hylinidae. 

Drosophilids were significatively more abundant in Chao I and Coleoptera 

in Chao II. 

Drosophil ids from both areas differ in daily activity and seasonal 

distr ibution. Along the year a single activity maximum is shown in morn ing 

samples from Chao I and Chao II whi le two maximum activi ties peaks were 

found in afternoon samples. Instead, Coleoptera shows always two 

maximums of ac tivity in both areas. For each area the results of seasonal 

activity are correlated wi th fo ur environmen tal var iables measured during 

the year and discussed according to the degree of habitat conservation. 
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THE J SECT FAUNA ASSOCIATED TO MADEIRA 

LA UREL FOREST. Ill. CDC LIGHT TRAPS 


CAPELA, RI.2, I PENA ' ,2, L , ROM AO ' , D, POM BO' ,' , 

Y, GONCALVES' & D, MENEZES',' 


IDep. of Biology, Univ. of Madeira, Largo do CoJegio 

PT·9000 Funchal, Madeirn, PORTUGAL 


2Centre of Bio log ical und Geologicul Sciences (CCBG). UMa. Lurgo do Coiegio . 

PT-9000 Funchal. Madeira . PORTUGAL 


Four CDC (Centre for Disease Conn'o!) light traps, two in an area of 

climax laurel fores t (Chao I) and two in a degraded area under great human 

influence (Chao II), were set up fi ve nights per month during a fi ve month 

period, Of the 7655 specimens sampled the o rders Diptera and Lepidoptera 

had the greatest number of specimens. Within each area the insect orders 

were represented as follows: 

, In Chao I of the 2400 specimens sampled 86,9% were Diptera , 8,5% 

Lepidoptera, 2.2% Tric hoptera and 0,5% Psocoptera; 

, In Chao [[ o f the 5255 spec imens sampled 95,6% were Diptera, 32 % 

Lepidoplera and 0.2% Psocoptera. 

The t.emporal distribution of (he insect o rders studied shows an increase in 

the number of spec imens from April to August. In Chao I the greatest 

density was a t the end of August (1454 spec imens) while in Chao [[ the 

maximum was at the end of July and beginning of August (3083 

specimen s). 
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THE INSECT FAUNA ASSOCIATED WITH MADEI RA LAUREL 

FOREST. IY. MOE RICKE SAMPLING TRAPS 

CAPEL A A . 1.1. D. POMBO l.l. l. S ILVA' , 
M . GO N<;:A LVES ' & D. MENEZES ' ,3 

IDep. of Biology. Univ. of Madei ra, La rgo do Colegio 

IT-9000 Funchal, Madeira, PORTUGAL 


2Naturnl Park of Madeira, Caminho do Meio, 9000 FunchaL Madeira, PORTUGAL 

~Ce nlre of Biological and Geolog ical Sciences (CCBG), UMa, Largo do Colegio, 


PT-9000 Fu nchal , Madeira, PORTUGAL 


Six Moericke traps we re used for monitor ing insect fauna. Three of these 

were set up along a temporal stream in a conserved climax laure l fo rest 

(Chao I) and the other three in agricultural fields next to a degraded laurel 

for est.. 

All traps were set up five days per month from May 10 September and 

insects were collec ted dail y from 9.00 to 10.30 a. m. Of Ihe 5002 specimens 

captured 40% were sampled in Chao I and 60% in Chao II . Comparati vely 

the most numerous insec t orde rs were Diptera. Hemiptera and Hymenoptera 

respectively. In addition 13 other arthropods orders were sampled. Within 

each area the insect orders were represented as fo ll ows: 

- In Chao I the more com mon orders were Diptera (42%). Hemiptera 

(38.8%) and Hymenoptera (7.4 %); 

- In Chao II Diptera was 72 .2%. Hemiptera 12.6% and Hymenoptera 7 .0%. 

The seasonal distribution shows a maximum number of specimens in 

August and September in Chao I while in Chao II shows an increase from 

June-July (851 specimens) but a maximum in August (877 specimens). 
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THE BEES OF MADEIRA (HYMENOPTERA, APOIDEA) 

WIRTZ, P" M. FELLENDORF, C. MOHRA, 
S. ROBERTS & G. VAN DER ZANDEN 

Centro de Ciencias Biol6gicas e Geo16gicas. Univ. da Madeira 

Largo do Coiegio, PT -9000 Funchai, PORTUGAL 


We record the presence of the bee species An.drena cyanomicans, Stelis 

ornatula, Hoplitis ochraceicorllis, Osmia fulviventris, Xylocopa sp-, and 

Bombus ruderatus from Madeira. The other species and subspecies of bees 

previously recorded from Madeira and Porto Santo are Andrena maderensis 

maderensis, Andrena maderensis portosanctana, Andrena wollastoni 

wollastoni, Anthophora maderae, Apis mellifera, Bombus maderensis, 

Halictus frontalis, Hoplitis acuficornis, Hylaeus maderensis, LasiogLossum 

vilLosulum, Lasioglossum wollastoni, Megachile versicolor, Osmia 

latreillei iberoafricana, Osmia madeirensis. Thus, a total of 19 bee species 

have so far been recorded from Madeira and Porto Santo. Six of them (32%) 

are endemic to the Madeiran archipelago, As jn most other telTestrial groups 

of Madeira studied so far, the bee fauna of Madeira is of Western palearctic 

origin. 
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LNTRODUCED AND ENDEMIC HYMENOPTEROUS 

PARASITOIDS OF WillTEFLIES (HYMENOPTERA: 


APHELINIDAE, PLATYGASTRJDAE; HOMOPTERA: 

ALEY RODIDAE) IN THE CANARY ISLANDS 


AND MADEIRA 


POLASZEK , A .I, E.M. H ERNANDEZ-SUAREZ', 
A .M . AGUIARJ & A . CA RNERO' 

ICABT Bioscience, Imperial College. Silwood Park , AscOt, UK 

2Inslilulo Canaria de Investigaciones Agrari as (ICIA). La Laguna 


Tenerife. Islas Canarias. SPAI N 

:lDi visaa de Fitopatologia . Direc'fuo Reg io nal da Agricultura 


Camacha , Madeira, PORTUGAL 


The whitefly fauna o f the Canaries and Madeira presents a complex and 

scientifLcally imeresting mixlUre of endemic and imrod uced species. In 

relatively recent years, several of the introduced species, particularly those 

belonging to the largely Neotropical subfamil y Aleurodicinae, have become 

major pests in parts of the region, and threaten to spread further. Several 

virtually cosmopolitan whitefl y pests are also present throughout the 

Canaries and Madeira, and probabl y most of Macaronesia. Other aleyrodine 

species have only recently been reported from the A tlantic Ocean islands. 

Similarly, the whitefly natural enemy fauna, of which the parasitoids have 

recently been studied in considerable detail, contains both endemic and 

introduced species. Some endemic parasitoids appear to be closely 

associated with, or even restricted to, endemic whitefl y hosts. for example 

those associated with the characte ristic Laurisilva vegetation. To funher 

complicate matters, biological control introductions of whitefly paras itoids 

are currently in progress. 

The various host-parasitoid rel ationships between endemic and introduced 

whitefli es . and their endemic and introduced natural enemies have 

implications for our understanding of Macaronesian biogeograp~y , as well 

as fo r conservation and biological COOlfOI of endemic and introduced 

whiteflies and their natural enemies. These implications are discussed. 
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IDENTIF1CATIO OF GYLPTAPANTELES sp. 
(HYMENOrTERA: BRACONIDAE) FROM MADEIRA ISLAND 

BY ENZYMA TIC ANALYSIS 

OLIVEIRA L. , V. VIEIRA. J. TAVARES & P . GARCIA 

Dep. de Biologia, Un iv. dos Ayores. PT-9502 Ponla De lgada (Codex), PORTUGAL 

During the Scientific Exped ition effectuated in Madeira Island in September 

1997 , Pseuda/elia (Mylhimna) unipullcta (Lepidoptera: Noctuidae) larvae 

were collected in maize fi elds and pastures. These larvae were parasiti zed by 

a braconid belonging to G/yptapanleles genus. This popul at ion was 

characterised biochem ically to identify the species. Seven enzyme sys tems 

studied by electrophoresis were analysed: aldehyde oxidase (AO), a­

glycerophosph ate dehydrogenase (a-GPD), tetrazolium oxidase (TO), malate 

dehydrogenase (MDH), glucose-6-dehydrogenase (G6PD) , malic enzyme 

(ME), isoci lrate dehydrogenase (!DH). All systems presented only one 

band, with two exceptions: a-GPO and ME with two bands which 

corresponded to different locus. No polimorphic enzymes were deleCted. 

Comparing this results wilh those obtained from G. militaris collected in 

Azores Islands and in Quebec-Canada we can suggest that the population of 

Glyptapanreles collected in Made ira Island belongs to G. militaris species. 
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THE PYRALTDAE OF NORTHERN MACARO ESIA 
(MADEIRA , A<;:ORES) (LEPIDOPTERA) 

M EYER, M. 

Orscholzer Srr., 15, D-66706 Perl-Kesslingen. GERMANY 

O nly a few lepidopterists have dealt wilh macaronesian pyralids, so it is 

probable that Ihe faun a is nOI complelel y known. Conside ring Ihal some 

records are doubtful , 53 species are known fro m the Madeiran Archipelago 

and on ly 27 species from the A<;ores. Recent revisions added 5 new endemic 

taxa 10 Ihe pyralid faunas of Ihese Iwo Archipelagos, so that now 92 % of 

the Scop.riinae, 33 % of the Crambin ae, 26 % of the Phycitinae and 15 % of 

the Pyraustinae are considered to be endemics. 
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COLEOPTERA OF MADICOLOUS HABITATS 

IN MACARONESIA 


BILTON, D .T. 

Plymouth Environmental Research Centre , Oep. of Biologica l Sciences 

Univ. of Plymouth, Drake Cireus , PLYMOUTH PL4 BAA. UK 


Madicolous habitats, where a permanent trickle of running water occurs 

ove r rock faces, are a frequent featu re of the wetter regions of Macaronesia. 

Aquatic coleopteran assemblages of these habitats are discussed and 

compared with those of northern Europe. It is noted that Macaronesian 

madicolous sites contain a number of exclusive species, including a high 

proportion of endemics. 
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COMPONENTES BlOGEOGRAFICAS DA FAUNA DE PEJXES 
MESOPELAG ICOS REGISTADA PARA OS AC;:ORES 

PORTEIRO, FM. 

Dep. de Oceaflografia e Pescas. Univ. dos A<;ores, PT-9900 Hona, PORTUGAL 

A fauna ictio16gica mesopelagica dos A~ores e diversa e representa cerca de 

30% da tOlalidade de especies de peixes regi stadas para a area. A circulayao 

geral do AtHlntico none, em bora seja urn mecani sme imponante na 

dispersao de algumas espec ies oceanicas, influencia de uma forma moderada 

a comunidade mesopelagica deSle Arquipelago. A fauna mesopelagica dos 

Ac;ores tern afinidades com a fauna comum no A tl an tica Nordes te e e 
fonnada par duas componentes: uma de aguas temperadas e sub-pol ares ; e 

OUlra de aguas sub-tropicais e tropicais. E visfvel, atraves da analise das 

capturas efectuadas na regiao, urn gradiente de abundancia, no sentid o 

Norte-SuI, das especies marcadamente pertencenres a cada urn desses 

grupos . OUlras especie sao cosmopolitas e tern areas de distribuiyaa muito 

amplas tanto logitudinalmen te como latiludinalmente. 
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DEVELOPMENT OF A BIOTIC SCORE FOR 

ASSESSMENT OF ECOLOGICAL QUA LITY 

OF RrV ERS AND STREAMS 0 MADEmA 


HU GH ES S. 1.' & M T FURSE' 

' Dep. Recursos Nal. Hidraulica. Lab. Reg. Eng. Ci vil, Caminho de Esmeralda 

Sao Maninho, PT- 9000 Funchal. PORTUG AL 


2Jnsli tule of Frcshwfl\cr Ecology, River La boratory, East Slake 

Wareham. BH20 6BB Dorset , UK 


Macro- in vertebrate assemblages in s treams and rivers are commonly used to 

assess poll ut ion or the impact of anth ropogen ic acti vity. The resu lts are 

quantified and expressed as va lues, scores or on pollution maps through biotic 

indices. Many ecological assessment met.hods exist for European and North 

American streams and rivers, where the results are used in catchment 

management planning . 

Me thods developed for the surface waters of continental Europe are not readily 

applied to those of Madeira, where ri vers are experiencing poll ution problems 

related Lo rapid development This is because of the very low biodi versity of 

the Madeiran macro- in vel1.ebrate fau na, a result of the archipelago's 

biogeographical isolation and the short, s teep and highly seasonal nature of the 

ri vers on the island. The most diverse macro- in vercebrate grou p is the family 

Ch irono midae wilh over 50 species. 

The Laborat6rio Regional de Engenharia Civil Departamento de Recursos 

Naturais e de Hidralllica (LRECfDRN H) Madeira, and the Institute of 

Freshwater Ecology (JFE) UK have been working together to develop an 

ecological assessment system for Madeira' s streams and rivers since 1992. A 

joint statis tical analysis of data derived from macro-i nvertebrate samples and 

ph ys ico-chemical data resulted in the e laboration of an experimen tal biotic 

index, whi ch was employed on a new independent data set. generated from a 

field collec tion programme carried out in 1997. The results of the experimental 

technique aud th e Chironomid Pupal Exuviae Technique (CPET) , a separate 

ecological assessment method, are analysed and discussed. 
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THAIS HAEMASTOMA (GASTROPODA: MURICIDAE) 

COMO BIOINDICADOR DE TBT NAS AGUAS DO 


PORTO E ~1ARINA DE PONTA DELGADA 


BORGES L.MS , A.CR. COSTA & A. RODRIGUES 

Dep. de Biologia, Univ. dos A~ores. PT-9502 Ponla Delgada (Codex), PORTUGAL 

A qualidade das aguas do porIa e marina de Ponla Delgada foi avaliada, 

relalivamente a presen,a de Iri-butil-eslanho (TBT) . Uma vez que a TBT e 
o unico composto xenobi6tico que indul impasex nos prosobranquios 

(BRICK & DEUTACH, 1993), ulilizou-se como bioindicador a especie 

Thais /ta emas/ama . 


Os exemplares de Thais haemastoma provenientes da ilha Terceira foram 


di vididos em Ires 101es. Urn desles foi colocado no poria de Ponta Delgada, 


outro na marina e 0 lerceiro (controlo) na zona exterior ao mol he. O s 


indivfduos sujeitos ao ensaio foram alimenlados com lapas e ameijoas. Apes 


dez semanas, os exemp lares foram reeolhidos para a observa~ao do aparelho 


reprodulor. 


Ve rificou-se a presen~a de imposex em algumas Temeas do porto e marina, 


comrariamente as do controle. 


Uma vez que estA provado que este fen6meno e efeilO directo da existencia 


de TBT nas aguas, podemos afirmar que as sislemas fec hados do pOria e 


marina registam nfveis de TBT noelvos para as comunidades biol6gicas . 
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THE SUBTIDAL BOTTOMS AND EPIBENTHIC 
COMM NITlES OFF PUERTO DEL CARMEN (LANZAROTE, 

CAN ARY ISLANDS) 

BIANC HI, C.N.I, R. HAROUN2, C. MORRP & P. W IRTZ' 

IMarine Environment Research Centre. ENEA Santa Teresa 
P.O Box316, 1-19100 LaSpezia, ITALY 


20 ep. de Biolog ia. Facultad de Ciencias del Mar. ULPGC, Campus Universitario de 

Tafira, E-350!7 Las Palmas de Gran Canana, Islas Canarias, SPAIN 


31stitulo di Zoo logia. Univ. di Genova, via Balbi 5, 1- 16126 Genova, ITALY 

4Cemfo de Ciencias Biol6giclls e Geo l6gicas. Univ . da Madeira 


Largo do Colegio, PT-9000 Funchal , PORTUGAL 


The main epibenthic communities and (heir l onat ion according to bottom 

types were investi gated in February 1996 by SCUBA diving down to 50 m 

deplh off Puerto del Cannen (SE coast of Lanzarote). Epibenthic 

comm unities on shallow rocks « 10 m depth) were characteri zed by 

photophilic algae, whereas the sleep sandy boltom below was almost bare. 

A submerged cliff. with submarine caves and overhangs, was seen between 

20 and 50 m depth. Cave assemblages were dominated by sponges and 

corals. among which Dendrophyllia ramea. Rocks at the cliffs head 

exhibited low biological cover, whereas those at the base of the cliff were 

covered by "forests" of the black coral Anlhipalhes wollaston';. together with 

gorgonians. The epibenlhic communities observed al Lanzarote are 

comparable to those already described from olher canarian coasllines. 
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CETACEAN SIGHTlNGS IN THE SOUTH COAST OF PICO 

ISLAND (AZORES) DURING THE , UM lERS OF 


1996 AND 1997 


SAN TOS. S,M, ' , I ,M . GON<;:A LVES' & S. V lALLELLE' 

IDep. de Oce:lnogmfin e Pesc:ls, Un iv. dos Ayores, PT-9900 Horta, PORTUGA L 
2Espayo Talassa. Run do Saco. PT 9930 Lajes do Pico, PORTUGAL 

The Azores archipelago and its surrounding waters (EEZ) have considerable 

ecological importance. A (olal of 23 species o f cetaceans have been 

confirmed in these waters. 

The island of Pica and particularly the village of Laj es do Pica are well 

known as traditional places where whaling was carried out until 1984. The 

whale watching activity is now replacing whaling. Old land lookoUlS 

("Vigias") are now being used again by (his ac ti vity. [n ulis work we report 

the cetacean species sighted using binoculars from "Vigia da Queimada", 

located in the South coast of Pica island, during the summers of 1996 and 

1997. Information on the species. number of sightings, positions, travelling 

speed, routes, hour , distances fro m shore, were registered in order to 

correlate cetacean distribution and ecological faclOrs (waler temperature, 

currents, moon phases, and weather conditions). 

Common dolphins (Delphinus delphis). bottlenose dolphins (Tursiops 

(ru nCalus) , spotted dolphins (Slenella fronlali s), Risso's dolphi ns (Gramp us 

griseus), shan·finned pilot whales (Globicephal.a macrorhyn.clws) , social 

groups of spe rm whales (Physeter macrocephalus) and sei whales 

(Eafaenoptera bo realis) were the most sighted species. Beaked whales 

(Mesoplodon spp,), northern bottlenose whales (Hype roodol1 ampulla tus) 

and blue whales (E. musculus) were less freq uently observed. 
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TH E SHETLAND ISLES: LONG-TERM STUDIES 

ON THE MARINE ALGAL FLORA 


TITTl EY I 1& W .F. FARNHAM ' 

IDep. of BOiany, The Natural History Museum, London SW7 5BD. UK 
21nstilule of Marine Sciences, Univ. of POflsmoulh. Portsmouth P04 9LY. UK 

The marine flo ra of the Shetlands is lypical of Ihe cold-temperale Allamic 

Ocean comprising 288 species (53 ChlorophYla, 100 Phaeophyla, 135 

Rhodophyta) , fewer Ihan Scotland bUI more than Ihe Faroes. Co ld-waler 

species, some reaching their southern distributional limits. occur in the 

archipelago; warm-water species attain their nonhern limits there, and a 

few aliens have colonised. 

Biological sensitivity and importance has led to designation of Special Areas 

of Conservalion (EC Narura 2000 nelwork) in Shelland . Human aClivilies 

especially those relaling 10 Ihe oi l industry and fish-farming disturb local 

biodiversity and ecology . 

Long-term studies in Sullom Voe, site of Europe 's largest oil terminal, have 

defined its flori stic and ecological nature; population studies have revealed 

disturbances as a result of oil terminal construclion, and subsequent 

recovery. Subtidal biolOpes are charac terised by Laminaria Longicruris in 

sheltered areas and by L. hyperborea in wave-exposed areas. The perennial 

L hyperborea assemblage proved 10 be slable in abundance, eXlenl and 

composition , and contras ted wi th the fast-growing, opporlUnistic L. 

longieruris assemblage which was naturally dynamic. Subtidal populations 

of detached algae were common; filiform, mainly annual, brown algae 

(Chorda filum , Desmareslia spp., Dietyosiphon spp., Slict),osiphon spp.J 

fonned a stable communilY whilst those of Phyllophora crisa and 

Rhodolhamniella floridula have changed wi th time. 
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SOME ASPECTS OF FLORAL ECOLOGY 


ON THE CANARY ISLANDS 


NI CKOL, M. 

Botanisehes Instjtut und BOlanischer Garten der Chrisl ian- Albrechts-Univ. Kiel 

Am Botanischen Garten, D-24098 Kiel, GERMANY 


Apart from some publications on special features of pollination biology on the 

so called "Macaronesian" islands no data ex ist in general on Lhe pollination 

ecology of their flora . Therefore it was felt necessary to investigate during fi e ld 

work the reJationship of plant species to their pollinators, which often are also 

endemic taxa. The diversity in pollination mechanisms of various indigenous 

plants was revealed in the last years. Several "StiJtypen" are developed . Main 

pollinators are solitary bees and diptera. Hawkmoths and butterflies play a 

minor role, but are effective visirors of some plant species. Beetle pollination 

appears to be rare on the Canary Islands. A few plants are pollinated by 

opportuni stic fi ower-visiting passerine birds. The islands lack typical fl ower­

visiting birds, such as the African sunbirds, but harbour ancient African plant 

taxa which originally were adapted to bird pollination. The highly endemic flora 

of the Canary Islands shares common ancestors with plants from the 

Mediterranean area, Africa, South America and some Pacific islands. The plants 

have de ve loped undisturbed by dramatic quarternary climate fiuc lUations since 

the Tertiary. The ornithophil y of several species from many plant groups and of 

different relationshi ps to other bird- and not-bird-pollinated taxa is a 

particularly aSlOnishing feature of the pollination syndromes recognized for the 

Canary Islands. One aim of this study is to reveal how the flowers adapted to 

their visiting birds. The present results support the hypo theses, that not all o f 

the ornithophilous species are relics from times. when now extinct flower ­

visiting may have lived on the Canary Islands, but are recent adaptations to 

newly arrived passerine birds, which visit fl owers opportunistic but effectively. 

An example for [he first case is COllarillQ canarien.s is (Carnpanulaceae), for 

the second Echium wildprelii (Boraginaceae). 
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CLASSITICA~AO DA VEGETA~AO NATURAL 

DOS A~ORES 


DI AS, E . 

Uni v. dos Ac;:ores. Oep. Ciencias Agrarias. Proj . LI FE 

PT -9700 Angra do Heroismo Codex, PORTUGAL 


Apoiado num program a de in venta ri a~ao por todas as ilhas dos A~ore$, 

reaJizado durante os ult imos 10 anos, apresenta-se, pela primeira vez, uma 

c l assi f,ca~ao global da vege ta~ao natural actual deste arquipelago. 0 s istema 

utiliza, nuro priroeiro nfvel, criterios fi siograficos, a que se juntam criterios 

fl orfsticos, num segundo nlvel; urn maior detalhe e co nseguido adicionando 

parametros funcionais e eSlruturais das comunidades. Por isso, sendo 0 

plano de i n ven taria~ao de base neo-brau n-blanquiano, a recolha de dados 

incluiu tambem parametros eSlruturais e funcionais. A analise dos dados foi 

realizada com recurso a metodos matematicos de "analise de grupos" e 

"ordena~ao". A vegeta~ao dos A~ores eapresentada como constitufda por 64 

tipos de comunidades distin tas, agrupadas em cinco grandes classes: 

Vegeta~ao Costeira, Vegela,ao de Zonas Humidas, Prados Naturais, Matos 

e Fl orestas. Uma primeira equivaiencia com a class ificayao fitossocio16gica 

e igualmente apresent ada. Muitos dos tipos sao aqui apresentados pela 

primeira vez, em particul ar os das zonas humid as e de prados. 0 

conhecimento da sua ecologia, embora incompleto. mOslra a grande 

di versidade do meio natural as:oriano e abre numerosas linhas de futuras 

in ves tiga'toes. Muitas das manchas inve ntariadas ocupam areas 

preocupanteme nte reduzidas ou encontram-se ja directamenle ameayadas. Por 

outro lado, 0 modelo final permite inferir a ex istencia de ou(ros tipos de 

vegeLa'tao. no passado recente - e.g. norestas de media allitude - agora ja 

ex tintos. levantando assi m grandes preocupa'toes na conserva'tao do 

palrim6 nio natural dos A~ores. 
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INFLUENCIA DA TEMPERAT URA E DO FOTOPERioDO NA 

MATURAI;:AO SEXUAL DE OXYCHIL S (DROVETlA) 


ATLA NTI CUS (PULMONATA. ZONITIDAE) 


TRISTAO DA CUNHA. R ., A, RODR IGUES & H , SOUSA 

Oep. de Biologja, Univ. dos Ar;ores, PT-9502 POlHa Delgada (Codex), PORT UGAL 

A morfologia do aparelho reprodutor de Oxychiius (Drouelia) at/allficus 

sofre alterar;oes profundas ao langa do seu cicIo reprodutor. ES las 

modifica~6es, de forma e lamanho, sao mais evidenles aD nlvel dos argaos 

de natureza g landular. 

Neste Irabalho aprese nta m-se resuhados durn eSludo sabre a in fl uencia da 

temperatura e do fotoperfodo no desenvolvimento da glandula de albumen e 

da vesfcula seminal, introduzindo a primeiro como novo para metrO 

diagnosticante de maturar;aa sexual, e usand a a segundo com o orgao de 

referencia. 

Enquanto 0 fOlOperfodo funciona como indutor dos fenomenos fi siol6gicos 

relacionados com a reprodu<; ao, antecipando-se a estes, a temperatura ac tua 

como regulador dos mesmos, pennitindo uma clara demarca<;ao das distintas 

fases de reproduyao, 
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THE COLONISATION OF THE SHOALING SEAMOUNT 

OF PORTO SANTO (MADEIRA ARCHIPELAGO) 


J.N THE M10CENE 


ERIK SEN, U. 

Wiesengnmd 48, D-48565 SleinfllTJ. GERMANY 

For the first time an attempt was made to reconstruct {he colonisation and 

settlemen t of biota during Lhe transition from a seamount to a volcanic 

island . The analysis of the foss il record involved volcanology, 

sedimentology and paleontology. On ly th rough th is interdisciplinary 

combina tio n it is possible to analyse the processes taking place on a 

seamount in its entire ty. 

The island of Porto Santo originates from a seamount (hat emerged above 

the sea level 14 My ago. When the seamount reached the euphotic zone ir 

was colonised by shallow water organ isms. After reaching Porto Santo the 

biota experienced different dest inies depending on the local conditi ons al the 

time of arri val aud the adaptability of the spec imens to the new environment. 

Some species remained on Porto Santo only for a short time. Other species 

became so well adapted to their new home that they diverged from lhe 

original popul ation and devolved into new species. The impact of volcanic 

activity repeatedly destroyed com munities and created new colonisable 

habitats. The ecological succession therefore seldom reached the c limax 

stage. The interruptions frequently took place even before the succession 

fini shed its fi rst pioneer slages. OpPorTunistic and pio neer species were 

therefore the most fre quent biota. 
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REMAININ G VULCANISM ACTIVITY , NA TU RAL 

METAL LEVELS AND TISSUE-LEVEL BIOMARKERS IN 


FRESHWATER MOLLUSCS FROM SAO MIGUEL (AC;:ORES) 


SOTO, M .', A. RODRIGUES2, B. ZALDIBAR1 , 
M . L OPES2 & I. MARIG6MEZI 

IBio!. Ze!. Zool & Animali Zel Din Saila. Ziemzi Fak. Euskal Herriko Unib. 

644 P.K. E·48080 Bilbo. BASQUE COUNTRY 


2Dep. Biologia, Univ. dos A90res , PT-9502 Ponta Delgada (Codex), PORTUGAL 


The remaining vulcanism activity in certain sites of Sao Miguel provides an 

experimental basis for investigating the capacity of freshwater molluscs as 

bioindicators of high metal levels associated with natural sources. Our aims 

are (a) to detennine whether freshwater molluscs indicate environmental 

quality even after very long natural metal exposures that could lead to 

adaptive mechanisms, and (b) to determine biomarkers of exposure to metals 

and biological effect recorded at cell and tissue levels in these molluscs. The 

digesti ve gland of molluscs is known to be a major site for metal 

accumulation. The digestive lysosomes of the digestive cells of molluscs are 

main sequestration sites for a great var iety of metals. and have been wide1y 

used as a target compartment to detect the abnormal presence of metals in 

the env ironment. Histochemical analyses, such as autometallography 

(AUM), allow an accurate determination of metal levels in biological 

samples and reduce the influence of undesired natural variations, being 

cheaper, quicker and simpler than chemical analyses. Exposure to high 

levels of metals or very long exposures could lead to a change in the 

organiza tion of the diges tive gland as an adaptive response. The examination 

of changes in the histological o rganization of the digestive gland tissue could 

be useful to interpret data obtained by means of analy tical chemistry, and to 

diagnose whether the exposu re to pollutants could induce a stress response. 

Different populations of freshwater snails (Physa and Lymnaea) were 

collected from different sites of Sao Miguel exhibiting dissimilar 

geochemical profiles. Additionally, samples of liver and hair of cows that 
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grazed in areas where molluscs live were supplied by the Matadouro da 

Ribeira Grande. Seven metals (Cd , Cu, Cr, Ni, Pb , Fe and Zn) were 

measured by Atomic Absorption Spectrophotometry (AAS) in liver, hair of 

co ws as well as in soft (issues o f gastropods. Pieces of cow li ver and 

digesti ve gland of gas tropods were excised and processed: a) for 

conventional histology to obta in sec tio ns embedded in paraffin after Bo uin's 

liquid fLxati on in order to determine histological changes in the composition 

of the diges tive gland. and to de termine lhe level of metals in the digestive 

cell lysoso mes by AU M, b) for cryotomy of unfixed sections used to 

derennine the structure of the digestive lysosomal system of molluscs as a 

biomarker of biological effect. 

This work. has been partially funded by PR AX IS XXI (212 .IIBIAJI69/94). The authors 
wish to thank the collaboration of the staff from the Matadouro da Ribeira Grande in 
supplying samp les. Thanks also to Dr. Frias·Martins. 
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PREY ITEMS AND FOOD PROVISIONING TO CHICKS 
OF ROSEATE AND COMMON TERNS IN THE AZO RES 

PEREIRA 1., L.R. MONTEIRO & I .A. RAMOS 

Dep. of Oceanography and Fisheries. Univ. of Ihe Azores 
PT-9900 Hore•. PORTUGAL 

This comparative study aims to provide an insight into the poorly known 

feeding ecology of Roseale Tern (Slema dougallii) and Common Tern (5. 

hirundo) in the AZores archipelago. It is based on observations of prey 

delivery by adults to chicks of known age underlaken from a hide in a mixed 

colony (Vila is let) during 1996. In Ihis prelimi nary analysis we add ress the 

following topics: 

i) prey composition and fate of prey delivered; 

ii ) delivery rate and feeding rate; 

iii ) effect o f chick age on prey composition and deli very and feeding rates; 

iv) chick growth . 

The bulk of deliveries was made of M ackerel (TraclwI'us pic/uratus), Saur i 

(Scomberesox saUfl/ S and Nanicthys simulans), Trumpet (Ma croramphosus 

scolopax) and Boarfish (Capros aper). Whereas the prey delivery rate 

(mean +SE prey/chicklh) was lower in Roseate Tern (0.5 1 ±0.02) than in 

Common Tern (0.65 ±0 .03) the chick feed in g rate was hi gher in the first 

(0.43 ±0.02) than in the latter (0.34 ±0.02). Chick age had an important 

influence on the composi tion and fale of prey delivered to chicks and also on 

the delivery and feeding rates . Estimates of the growth parameter K of 

logistic models are above those found in temperate areas for both terns. 

While li vi ng in a sub-tropical ecosystem, the Roseate Tern seems 10 assume 

an intermediate strategy between terns from tropical areas and those from 

temperate ones. 
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UTILlZA C;AO DE " JANGADAS" NO RECENSEAMENTO DA 
POPULA(:AO DE CAGA RRO, CALONECTRIS DIOMEDEA 

BOREALIS NOS AC;:ORES 


FEJO. R . & L.R. MONTEIRO 


Dep. de Oceanografia e Pescas. Uni v. dos Aoyores, PT-99DD Hona, PORT UGAL 


a s cagarros Caloneclris diomedea borealis pousam no mar formando 


aglomerados, que se denomi nam jangadas (rafts). 0 presente trabalho 


pretende vali dar a metodologia de utili za.:;ao de jangadas para recenseamento 


da popula~ao de cagarros nos A~ores. 0 eslUdo baseou-se no numero de 


ind ivfduo s em jangada e passou pela avaliat;ao do efeilO de facrores como: 


defini~ao da estrategia das contagen s; efei lo do observador na contagem; 


efeito das condi~6es de luminos idade e visibilidade nas comagens; 


quanti fiea.:; ao de vari a~6es a curto prazo (variayao diurna e diaria) e 


med iol1ongo pralO (efeito do cielo lunar e va ria.:;ao salonal); relayao com 


condiyoes ambientais e relayao e ntre 0 numero de indi vfduos em jangada eo 


numero de casais reprodu tOres. Todos os dados foram obtidos por contagem 


a partir do Morro de Castelo Branco . as resu ltados referen les ao efeito do 


observador, demonslIam no caso de observadores experimentados urn erro 


relativo pequeno. com 68,8% das observayOes no intervalo ± 10 %, e tambem 


urn reduzido coefieienle de variac;.ao, inferior a 10% em 73,8% das 


observa<roes. Estudos de varia~ao diurna revelaram que a hora ideal para 


efeetuar a contagem, e 0 mais proxi mo possivel da hora do por do Sol (ca. 


l: 30h antes), os resultados demollstram urn aumento de 0,3%/minuto no 

numero de indivfd uos em jangada, at.e a hora do oeaso solar. A variay3.o 

d iaria demonsuou a existencia de ciclos de aflu encia com uma periodicidade 

de =10 dias. Ao longo deste estudo, de monstrou-se tamocm a nao influencia 

de condic;.6es ambientais e fases do ciclo lunar no numero de indi viduos em 

jangada. Contagens ao longo de parte do ciclo reprodutor , 're veJ am uma 

vari a.:; ao salonal , que coincidiu com rases d istintas do cido reprodutor. A 

proporyao de ind ivfd uos reprodutores e [laO reprodulores encontrada fo i de 
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L 1 ,28 . A partir desta relarrao, em fun~ao do numero de indiv fdu os em 

jangada depois da postura (lJ) e do sucesso de ecloslio da especie (K), 

ca1culou-se uma expressao que pennile es timar 0 numero de casais 

reprodutores na popula,ao (CR): CR=IJ/(4.56-K). A metodologia 

desenvolvida no presenle trabalho, foi posta em pratica no primeiro cenSQ de 

cagarro noS A,ores. realizado em Julho de 1996. 
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0",0 
BUTEO BUTEO ABUNDANCE AND 


DISTRlBUTlON IN S. MIGUEL 


££RtJRA A.C. & P.M. M EDEIROS 

Oep. Biologia, Univ. dos Ar;ores, PT·9502 Poma Delgada (Codex), PORTUGAL 

The Azores Buzzard (8. b. ro thschildi) is the only res ident Accipiler in the 

Azores. It was class ifLed as a distinct subspecies by its smaller size and 

more darker and uniform plumage. Thi s study has great bioecoiogic 

significance because this species is a predator and a biological isolate. The 

aim was to obtain abundance and distribution data in 10 random/s tratified 

selected areas at S. Miguel island, 13,4% of its surface. The method used 

was the linear transects with fixed width under standard L:onditions for 

raptors. Each area was visi ted once from 25/03 to 14/0511996. The nest 

detec tion was conducted in 7 of the above study areas. The population 

relative abundance is 0,49 birds/Km, hi gher than estimates for European 

mainland popul ations. The density estimate is 3,7 ± 3,02 individualsll 0 

Km2, 276,3 birds in the island. The population seems to have aggregate 

di stribution (X2 = 43,27; dJ. =9; p < 0,00 1), The nesting populal ion densi ty 

is 0, 17 coupl es/Km2, being lower than other European populations. The 

res tricting factor is probably Il,e avai labi lity of good nest si tes. 
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NOTES ON BYCATCH OBTAINED D RING TRAPPING 

DIRECTED AT THE DEEP-SEA CRABS, CHACEON AFFINIS 


AND CA N CER BELL/ANUS OFF THE AZORES 

PINHO M.R., H.R. MARTINS & J.M. GON<;:ALVES 

Dep. de Oceanografia e Pescas, Uniy. dos Ayores. IT-9900 Horta, PORTUGAL 

We present notes on bycatch samples obtained during crnises to study the 

deep-water crabs Chaceon affinis (A. Milne Edwards & envier, 1894) and 

Cancer bellianus Johnson, 1861 S. of Pico island in the Azores 

archipelago and at the Menez Gwen hydrothermal vent area SW of the 

Azores, within the Azorean EEZ. The bycatch comprises sponges, 

crustaceans, mollnscs, echinoderms and fish. The traps were set from 300­

1200 m and until 600 m Cancer bellianus was the main catch, from 600 III 

downwards, Chaceon affinis was the main species captnred, the two 

species overlapping in the middle zone, from 500 to 700 m. Crabs in the 

bycatch were Balhynectes sp., Homola barbaws and Paramola cuvieri. Of 

shrimps the pandalids Plesionka edwards ii, Heterocarpus grimaldii and H. 

laevigatus, occurred frequently, the latter not previously recorded from the 

Azores, as well as the hippolytid, L;gur ensiferus. The sea urchin 

Aerosoma sp. was abundant below 700 m S. of Pico. where also Cidaris 

cidaris occurred. Conger conger was caught occasionally S. of Pico and 

also the anguilliform fish Synaphobranchus kaupi. The latter also occurred 

at Menez Gwen where another anguilliforrn fish, Simenchelys parasitica, 

was caught in great numbers between 800 and 900 m. 
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0 42 
EFFECT OF LI GHT ON LEAF SURFACE OF IN VITRO PLANTS 

OF AZORINA VIDALII (WATS.) FEE R 

MOREIRA DA SI LVA M HI, F. RUSSELL·PINTO' & P. DEBERGH' 

lUn iv. Genl, Faculty of Agricuhural and App li ed Biolog ical Sciences , Dep. of Plan 1 


Production , Lab. for Honiculture, Coupure links. 653. 9000 Gent , BELGIU M 

2Univ. of Opon o, Abel Salazar Inslitute for the Biomedical Sc iences 


Largo do Prof. Abel Sa lazar, 2, PT·4050 Porto. PORTUGAL 


Az.orina vidali i (Wats.) Feer. is an endemic small shrub from the Azores. 

Its most common natural habitat is the crevices on coastal cliffs , al ways in 

very exposed places . To propagate successfull y thi s plant, an efficient 

protocol has bee n developed by Moreira da S il va and Debergh (1997). 

Nevertheless it was o bserved that when submitted to different light regimes, 

the quality of the propagaled plants was affected significantly. The aim of 

this study was to evaluate the effect of light quality and quantity on the leaf 

surface of Azorifla vidalii (Wars.) Feer. 

Light quality treatments tes ted were high and low ratios of blue/red light 

(SIR) (2.3 ; 0.9) or red/far red light RIFR (1 .1; 0.6). Control plants for light 

quality were cultured under white fluoresce nt ligbt with the foll owing 

characteristics: SIR = 0.3 and RlFR = 9.7. All plants from allli ghl quality 

lIeatments were submitted to a photosynthetic active radialion (PAR) of 50 

± 5 I-lmol m·2 s- 1. Plants from the PAR trea tments were incubated under 

two different PAR: 25 ± 5 or 50 ± 5 ~m ol m·2 s-1. 

Scanning electron microscopy (SEM) preparations were elaborated as 

previously described by R'ussell-Pinto (1990). 

Leaves from all the treatments bad an important amount of cuticular wax on 

the adaxial and abax.ial surface. On the adaxi al surface a deposition of liquid 

or soft wax coating was observed, while on the abax ial surface a fi ligree 

cuticular folding occurred. S imilar structures were observed by Metcalfe and 

Chalk (1979) for several plants. The degree of folding increased with the 

higher PAR. No significant d itlerences were observed between leaves 

cultured under the BfR trea tments and the control ones. For the RJFR 
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treatments a very important difference was observed between the levels 

tested and the control. For the high level of RlFR a reduction of folding was 

observed, while the low RJFR had an increasing effect, when compared to 

the control. Leaves from greenhouse grown plants reveal a much lower 

degree of foldiug when compared to all the in vitro plants. 

Cuticular folding is an adaptation to dry euvironments and it can be found In 

the xerophytes, which such as Azorina vidalii grow in very aggressive 

habitat. As it was observed from the SEM photomicrographs of the abaxial 

surface of greenhouse grown plants, this species although grown under mild 

environmental couditions still presents these structures. However, as 

observed from our study, the intensity of these structures increased when 

the plants were grown uuder stressed environmental conditions. Cuticular 

folding increased as an adaptation to exposure to some intensive light 

wavelength (blue and far-red regions) helping in this way to enhancing the 

survival of these plants when transplanted to greenhouse conditions. 
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~3 
ECOLOGIA ALlMENl'AR OE TRlPTERYGJON DELAlSl 


CADENAT & BLACHE (1971) (pISCES: TRIPTERYG[J DAE) 

DOS A<,:OR ES. ANALlSE FASEADA DO TRACTO OlGESTrVO. 


VARIA<': .~O TEMPORAL E SEXUAL OA OffiTA 


OLIVEIRA, M.R.' , K. ERZINl2 & R.S. SANTOS' 

lDep. de Oceanografia e Pescas, Univ . dos A~ores, PT·9900 Horta, PORTUGAL 
2UCTRA, Univ. do Algarve, Campus de Gambelas, PT-8000 Faro, PORTUGAL 

Pretendeu-se, com 0 presente trabalho, descrever a ecologia alimentar de 

Tripferygion delais i nos A't0res , procedendo-se a anal ise da sua varia'tao 

temporal e sex uaL A delennina'tao da dieta baseou-se na analise de 90 

exemplares, compreende ndo a id entifica~ao de 12 classes animais. 

correspondentes a 4602 itens alimemares. Para a descri'tao da dieta fo ram 

apJicados metod os qualitativos (c l assifica~ao taxon6mica dos ilens 

considerados); quantitativos (frequencia de ocorrencia, %Fo, coeficiente em 

numera, %Cn. e coeficiente em peso, %Cp), mistos (coeficiente alimentar. 

Q e indice de importancia relativa, IRl) e alguns fndices e medidas 

complementares (numero medio de presas, Nmed, [ndice de vacuidade, IV e 

fndice de reple,ao, JR). Verificou-se maior veracidade do JRl na 

ciassific3crao das presas na dieta. por conciliar as tres metodos base de 

analise de conlelidos. A alimema~ao dos indi vfduos em estudo baseia-se em 

pequenos crustc1ceos m6veis, verificando-se. no entanto. a importancia das 

classes Polychaeta, Pisces e Gastropoda. Os itens que mais contribuem para 

a diela definida sao: Harpaclicoida, Anisopoda, Gammaridea e Polychaela, 

com principal incidencia para os do is primeiros. A especie T. delajsi , 

cons titufda por predadores bentivoros, inclui-se no 3" nlvel tr6fico de 

Lindman . Estes indivfduos apresentam comportllmento ali men tar generalista, 

muito em bora registem, em detenninadas alturas, comportamentos 

oportuni stas. Salientllm-se as profundas alterayOes alimentare~ provocadas 

pelo perfodo de reproduyao, onde os indivfduo s se encontram fortemenle 

afectados pelo comporlamenlO territorial apresenlado por machos. 
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0 44 
COMPORTAMENTO REPRODUTOR DO ROI-ANZOIS, 

OPHIOBLENNIUS ATLANTlCUS A TLANTlCUS 
(PISCES: BLEI'.'NIIDAE), NOS A<;ORES: 
PATERNIDADE E ALOPATERNIDADE 

CORREIA, c.' , P. AFONSO'R.S. SANTOS ' & K. ERZINI2 

IDcp. de Ocellnogrllfia e Pescas, Univ. dos Ayores, PT-9900 Horta, PORTUGAL 
2UCTRA, Univ. do Algarve , Campus de GambeJas, PT-8000 Faro , PORTUGAL 

Pretendeu -se com a presente trabalho, monitorizar uma popula~ao natural de 

Ophiobiennius atlanticus atlan/icl.ls, investigando: a ex istencia de 

alopaternidade na especle; a \'ana~ao no sucesso de acasalamento dos 

machos, rela.yoes entre es te e algumas caracterfsticas fenotfpicas dos machos 

e dos seus territ6rios; a agressividade dos machos, a compara~ao desta nas 

diferentes paternidade. Foram rnonitorizados 76 ninhos. a es tudo da 

alopaternidade experimental efec tuou- se alraves da remos;ao de 30 mac hos 

paternais. Para a alopaternidade natural elaborou-se urn desenho 

estereotipado de cada urn dos ocupantes. Este metodo possibilitou, 

igualmen te, uma medida de agressividade para as indivfduos. A escolha da 

remea no acasalarnento foi analisada com base no regis to dos es tados de 

desenvolvimento das posturas e dos locais de deposiyao nos ninhos 

monitorizados. as resultados demonstrararn que esta especie exibe 

comportamento alopaternal, registando-se pela primeira vez a ocorre nc ia de 

alopaterni dade natural. as mac hos alopaternais , quer experimentais, quer 

naturais, aumentararn 0 seu sucesso de acasaiamento, beneficiando portanto 

da adop.yao de novas posturas. Para os mac hos patemais, 0 comprimento 

total fo i 0 fac tor mais determinante no sucesso de acasaiarnento, 0 que 

poderc~ estar relacionado com a se lec~ao intraespecffica. As femeas 

evidenciaram tambern , uma preferencia por ninhos com posturas em es tados 

de desenvolvimentos recentes, mas uma vez escolh ido 0 ninho nao revelaram 

prefere ncias por localS de depos i~ao . A agress ividade na especie relacionou­
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se de forma significativa com 0 comprimento dos machos e, as zonas do 

corpo mais afectadas foram as barbatanas dorsal , peitorais, anal e caudal. 
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ECOLOGIA DAS CASTANHETAS (POMACENTRIDAE) 
NOS ACORES: OIFERENCAS E SE~fELHAN<;:AS 

FO NTES J.M., P.A. AFONSO & R.S. SANTOS 

Dep. de Oceanografia e Pescas. Uni v. dos Ayores, PT·9900 Horta , PORTUG AL 

A caslanheta azu l, Abudefdlif luridus. e a castanheta castanh a, Chromis 

limbata, sao as un icas especies da famili a Pomacentridae com ocorrencia nas 

Ilhas da zona Macaronesica. Na ilha do Fai al - A'rores - tern sido reali zados 

alguns trabalhos sobre a eeologi a des las especies. Estes es tudos, que 

incluem observa<;oes sobre a sua distribui'rao espacial, eomportamento, 

sistem as de organi zayao social e da reproduyao, bem como alguns as pee[Qs 

da sua ecoJogia eomponamental, permitem estabeleeer uma eomparayao 

sobre as es trategias de vida destas espeeies. Ambas as espeCles parecem 

assnmir importantes papeis na eomunidade le lia li toral, sendo das mais 

abundantes. No enlanto, a distribuiyao da eastanheta azul pareee mais 

afectada pela sua dependencia (q uer na aiirnentayao quer na sel ecyao sex ual) 

ao tipo de substrato. A castanheta azul detem territ6rios permanentes e 

reproduz-se eontinuamente de Abril a AgoslO, enquanto que a castanha 

alterna perfodos de corte e pos tura sineronizadas com outros de guarda aos 

ovos, organizando-se em co16nias na epoca de reprodu'rao ate meados de 

Setembro. as caracteres secundarios eS lUdados parecem exereer maior 

influeneia na selecyao sex ual da caslanheta azul , nomeadamen te a quaJidade 

dos 'ninhos'. A adopyao de poslUras por outros machos (alopaternidade), 0 

eanibalismo dos ovos pelo pr6prio macho (canibalismo filial) e por outros 

indivrduos (pirataria) ocorre em ambas as especies , mas os dois primeiros 

sao mais frequemes nos machos nidificantes de castanheta az ul e 0 {erce iro 

na castanha. Es tes resultados sao discutidos e feitas algum as considerayoes 

sobre 0 seu significado evolutivo. 
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NOW YOU SEE ME, NOW YOU DON'T: A CASE STUDY 

OF THE EFFECT OF DIFfERENT SAMPLiNG METHODS ON 


TIlE PERCEIVED STRUCTURE OF LITTORAL 

ICliTHYOLOGICAL COMMUNITIES 


AZEVEDO , J .M .N. 

Dep. de BioJogia, Univ. dos A~ores , PT·9502 Ponla DeJgada (Codex). PO RTUGAL 

A two-year survey of an ichthyological community in Sao Mi guel, A~ores, 

was carried oul using l WO d ifferent sampling methods : rotenone collec tions 

and visual counts. [ts results are explored to show that neither method gives 

an accurate representation of the community. TIle advantages and drawbacks 

of each method used are d iscussed. and ways of overcoming them are sug ­

ges ted. Valid ecological inferences can nevenheless be made, combining the 

data from both sources in different ways. includi ng the use of MOnle Carlo 

methods. The relati ve abundances and the spalial and trophic struclure of the 

stud ied community are described on lhese premises . 
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MORFOLOGIA E HlSTOLOGIA DA GLANDULA 

DIGESTIVA DE OX YCHILUS (DROUETlA) 


A TLA NTICUS MORELET & DROUET 


LOPES, M,I , L MARIGOMEZ' & A. RODRIGUES' 

lDep. de Biologia, Univ. dos A.;:ores, PT·9502 Ponta Oelgada (Codex.), PORTUGAL 

20ep. de Zoolog ia e Djnamica Celular Animal. Un iv. do Pars Basco 


Apanado 644. 48080 B;lbao, ESPANHA 


Oxychilus (Droltetia) atlan.ticus, e urn molusco terrestre da familia 

Zonitidae, e ndemico da ilha de Sao Miguel, A~ores, que demonstrou , em 

ensaios de preda~ao em Lymnaea tru.ncatula, urn comportamento carnivora 

(Cunha, 1991), sendo posteriormente c1assificado como omnfvoro (Lopes el 

al. , 1995). Uma vel que 0 regime al imentar pode retlectir-se no padrao 

morfol6gico e histo16gico da gJandula digestiva (hepatopancreas) 0 seu 

eSludo eessencial para a compreensao do processo da digestao qui mica 

A glandula digestiva de O. arLan.ricus e urn orgao de grandes dimensoes e 

aspecto ligeiramente acastanhado que ocupa uma grande parte da massa 

visceral. Encontra-se subdividida em numerosos lobul os e cad a urn destes e 
consti tufdo por acinos, a partir dos quais partem os ductos acinares que se 

fundem para formar os dUClOS 16bulares que, por sua vel, convergem nos 

ductos hepaticos, atraves dos quais comunica com 0 estomago, 

Na gHlndula digesliva, de O. atlanticllS , podem ser idenlificados tres tipos 

celulares dislinlOs: 

(1) Celulas diges tivas. responsaveis pela diges(ao intracelular das panlculas 

alimentares . Estas celulas podem apresentar duas formas distintas, uma de 

absOfyao e digeslao de partfculas alimentares e outra, secretora, em que se 

veri fica a expulsao dos produtos da digeslao; 

(2) Celulas secretoras, que apresentam urn grande vacuolo central. contendo 

granulos excretores; 

(3) Celulas de ciiicio, localizadas, preferencia1mente, nas bases dos acinos e, 

con tendo esferulas de c,Hcjo. 
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Para alom da digestao das particulas alimentares, a glandula digestiva pode 

reaJi zar oulras fun~6es como a absor~ao . fagocilose, almazenamento de 

alimento e excre~ao (OWEN \966), 

109 




048 

III SimpOsio Fau na e flora das Jlhas AIU.micas_ Ponta Delgada. 21 , 25 Sel 98 : 
C OMUNICA90ES O RAlS I ORAL PRESENTA TI ONS 

PROCESSO DE COPULA EM OX YCHILUS (DROUE TIA ) 

ATLANTICUS (MORE LET & DROOET) 


RODR IGl JES A I & B GOM EZ2 

IOep. de Bio logia. Univ. dos A~ores, PT-9502 Ponta Oelgada (Codex). PORT UGAL 

20ep. de Zoolog ia e Di namica Celular Animal. Un iv. do Pais Basco 


Apanado 644, 48080 Bilbao. ESPANHA 


o processo de c6pula nos moluscos Sty lommatophora e uma area que 

continua subestudada, especial mente nas especies com concha. 0 modo 

como decorre a c6pula e os orgaos envolvidos, especial rnente ao nlvel do 

complexo penial, sao aspectos que exibem grande divers idade 

interespedtica, sendo-Ihe~ atribuido frequenlemente valor laxon6mico. 

Oxychilus atlanticlls e uma especie da fa milia Zonitidae, endemica de Sao 

Miguel, A90res. Reprodutivamenfe apresen ta-se irnatura entre Jane iro e 

Abril , sofre crescimento e maturar;ao ate lunhol Julho, estando preparada 

para copu lar desde Jul ho ate Novembro. periodo que consideramos de 

reproduc.rao activa. 

Para a compreensao do mecanismo de c6pula foram capturados indivfduos, 

em es tado de c6pula, e ult racongelados imediatamente em azoto lfquido, por 

form a a preservar a real posivao dos orgaos. 

Durante 0 processo de c6pula de O. at/an ticlls hci uma progressiva eversao 

dos orgaos do complexo penial, iniciando-se na parte distal do penis, 

simul taneamente com a in tfodur;ao dest.e na vagina do receptor . A eversao 

comple ta do penis coincide com a sua "chegada" aparle distal do d ucto da 

bolsa copuladora. A liberta9ao do espermat6foro, conti do maioritariamente 

no inte rior do epifaio, e con sequencia da eversao compieta do cego peniaJ 

dentro da bolsa copuladora. A forma cu rva da extrem idade anterior do 

espennal6fo ro permire que este se ancore na bolsa copuJadora, durante a 

re tracr;ao dos 6rgaos masculinos do dador. Es te fen6meno e acornpanhado de 

movimentos perisuilticos do ducto da bolsa copul adora, ajudando a 
progressao do espennat6foro ate a sua compl eta entrada na bolsa. Duran te 
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todo esle processo. que pode ter uma dura'tao de aproximadame nte 24 horas, 

alguns esperm atoz6ides v30-se libertando do interi or do esperm at6foro, 

evi tando a aC9ao gametolftica das secre90es da bolsa copuladora, indo 

feniliz.ar os ov6ci tos do receptor. 
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ANNUAL VARIATIONS OF GONADAL INDEX ON 

DlADEMA A NTILLARUM, BY TW O METHODS, 


AT GRAN CANARIA ISLAND (SPAIN) 


GARRIDO-SANAHUJA, MJ. & RJ. HAROUN 

Dpto. de Biologfa. Fac. de Ciencias del Mar. Univ. de Las Palmas de Gran Canaria 
35017 Las Palmas de Gran Canaria. SPAIN 

During the last decades the populations of the sea urchin Diadema 

antillarun Philippi 1845 have experienced a great increase in density and 

distribution along the canarian coasts. Diverse aspects of its biology have 

been reported elsewhere; nevertheless, no data are available on the 

reproductive effort of this benthic species. 

The aim of this study is to assess the evolution of the gonadal index during 

an annual cycle. Samples were collected at two locations (Sardina del Norte 

y Puerto Rico) in Gran Canada Island, which different oceanographic 

conditions. 

The gonadal index was calculated monthly by two different methods: a) the 

ratio of gonadal volume to dry body weight, multiplied by 100 (Lessios, 

1981); and b) the ratio of gonadal volume to body volume calculate as V= 

(4/3) " a 2 b, where "a" is the radius of the ambitus and "b" the radius 

trough the oral-aboral axis (!life & Pearse, 1982). 

Both indexes showed the same results in the sampled stations, with a 

maximum on May and minimum on September-October. No statistical 

differences were found between gonadal indexes of the studied locations. 
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D RA(AO DO DESENVOLVIMENTO DE MYTlJIMNA 
UNlPUNC TA, XES TIA C-NIGRUM, AGROTlS IPSlLON, 

lJELIOTHlS ARMIGERA , PERlDROMA SA UClA , S PODOPTERA 
LITTORA LlS (LEPIDOPTERA: NOCTUIDAEl E PIERIS 

BRAS lCAE AZORENSIS 
(LEPIDOPTERA: PIRALIDA E) 

MEl G. R A. , L . OLIVEIRA & J. TA VARES 

Dep. de BioJogia. Uni v. dos A~ores , PT-9502 Ponta DeJgada (Codex), PORTUGAL 

A influencia dos faclOres abi6ticos sobre 0 desenvolvimenlo de especies de 

Lepid6pleros, nomeadamenle no eSlado larvaL [oi e Sera objeclo de 

numerosos es tudos, contribuindo assim para 0 conhecimento dos seus 

limiles (e6ricos, durafJao/ve locidade de desenvo!vimento e perccntagem de 

mortalidade no estado larvar. Analisou-sc, em condifJoes controJadas, a 

dura~ao do desenvolvimento de cada fase do cicio de vida das diferentes 

especies em estudo. Estes Lepid6pteros foram seiecc ionados de acordo com 

os niveis de abundancia registados nas arrnadilhas iuminosas. Para cada 

especie, observou-se diferentes tipos larvares (5 , 6, 7 e 8). Nas especies 

Mythimna unipullc/(I (HAW.), Agro/is ipsilon (HUF.), Xestia c-nigrum 

(L. l e Heliothis armigera (HBN.) a dura~ao do desenvolvimento dos 

diferentes tipos larvares foi significalivamente diferente. 0 desenvolvimento 

total foi significati vamente diferente nas especies M. unipuncta, X. c­

nigrum, e A. ipsilon. A proporfJao ver ificad a para os [ipos larvares dependeu 

da a1imenta~ao e, provavelmente da sua informa<;:ao genelica. 
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EFFECT OF HOST AVAILABILITY ON TRICHOGRAMMA 

CORDUBENSIS REPRODUCTIVE ST RATEGIES 


GARCIA P & 1. TAVARES 

Dep. de BioJogia, Univ. dos Alfores, PT-9502 Ponta Delgada (Codexl, PORTUGAL 

The effect of host availability on Trichogramma cordubensis (Hym ., 

Trichogrammatidae) fecundity and survival rates was analysed in this s tudy. 

When hosts were dail y provided (either with an unlimited or limited 

number), wasps had the highest rate of reproducti on in the tirs t day of 

parasitism, which decreased with oscil lating values thereafter. When a 

limited number of hos ts was provided with 3 days intervals, the parasitoids 

reproduction rate was significantly reduced and te nded to be equally 

distributed througho ut wasps life time, A positi ve correlation was fo und 

between reproduc tio n and survi val: wasps that had daily ov iposited had 

greater lo ngevity than those that had oviposited only every 3 days or d id not 

oviposite. These results suggest thal T. cordllbensis is able to adjust 

fecundity sc hedule as an adaptation to changing hosts resources, which is an 

important surv ival feature for this species as host shortage is likely to occur 

in nature, 
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ISTOCHETA A LDRICHI (MESN IL), 1923 (Dll'TERA­
TACfIl WAE) PARASITOUlE DO ESCARAVELHO JAPONES: 

CASO OA ILHA TERCElRA 

S IMOES, A . 

Dep. Ciencias Agrarias. Uni v. dos A<;ores, Terra Chii 

PT -9702 Angra do Herofsmo, PORTUGA L 


Estudos relativos a Is rocherQ aldrichi (Mesnil ), 1923 (Diptera-Tachinidae) 

parasit6ide do escaravelho japones Popillia japonica Newman, 1838 

(Coleoptera-Scarabaeidae), iniciaram-se em 1994 sabre a problematica da 

sua utili z.a<;ao como controlador biol6gico na ilha Terceira - A<;ores. 

Ao primeiro trabalho apresentado, em 1994, no VI Congresso Iberica de 

Entomologia, que teve como objectiv~ chamar a aten<;ao para 0 interesse da 

inlfOdu<;ao de difere nles parasit6ides no cambate ao escaravelho japones, 

seguiram-se oulroS apresentados no I Simp6sio In ternacional de Luta 

BioJ6gica em ilhas Europeias e no IV Encontro Nacional da Protec<;ao 

Integrada. 

Em trabalho posterior fo i feito urn estudo da diapausa, bern como, abordad a 

a hist6ria da introdu~ao e evolu<;ao deste taquinfdeo. 

Actualme nte, pretende-se fazer 0 balan<;o do trabalho realizado e apontar as 

metas futuras, nomeadamenre: 

0) in vesligar as vari as lec nicas de ]Cl rgada e conserva<;ao (campo e 

laborat6rio) das pupas de I. Aldrichi; 

( ii) estudos comparativos entre 0 desenvolvimento das pupas em dais 

habitat distintos (EVA e ilha Terceira), de modo a verificar-se as 

possibilidades de aclimata~ao aos A<;:ores, ass im como, a influencia dos 

facto res abi6ticos no dese nvolvimento e comporramento desla especie. 
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TH E MODERN BIOCHEMICAL VIEW OF ONTOGENY 


A D ITS CONSEQU ENCES FOR TAXONOMY, 

EVOLUTlON AND ECOLOGY 


BEYH L, F.E. 

Nonnbornsu 23. 0-65779. Kelkheim . GERMANY 

Ontogenesis, i.e., th e ordered development of an organi sm from a scaning cell , 

rogether with its morphogenetic steps and substeps, was understood onl y since 

experimental studies showed that it is organized, mediated, and controlled by 

biologically acti ve triggering compounds (activators, inducers. morphogens, 

organizers, etc.). The modern view of ontology therefore bases on the general 

assumpti on t.hat all ontogenetic events are caused and controlled, by a 

complicated system of many, ve ry spec ific Triggering compounds which are 

biosynthet ized in the body of the developing organism. Their biosyntheses are 

ind uced by gene expression caused again by such tri ggering compounds, at the 

right time$ durin g ontogeny and at the right places of the organism. These 

compounds reach the specific s iLes with in in the body where they carry out their 

actio ns, by diffus ion . These act ions consist of specific interac tions with each 

other and with correspondi ng receptor compounds, each, at the specific places 

and are biochemical of nature. 

Thi s assumption is corroborated by theoretical calcula tions deri ved from 

physical che mistry and is proven by the detect ion, isolati on, and identification, 

of numerous of such tr igger ing compounds by molecular biological research. So 

it is not a more or less vage hypothesis but an established and well ·founded 

physicochemical and molecular biological lheory an d a valuable model for the 

description of body growlh and shape development. 

Accord ing to this model, develop ing young organisms are se({-organizillg 

systems and will obey to the rules of such systems. It has important , and 

sometimes even striking. consequences both for taxonomy and for evolut ion and 

for ecology. Some of these are presented in the paper. 
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APPLlCAl'IO OF DNA ANALYSIS TO THE STUDY OF THE 
GENETIC STR CTURE OF HUMAN AZOR EAN 


POP LATIONS: PRELIMINARY RESULTS 


S ILV A c.', M. LiMA' , P . CASTRO-OLIVEIRA' , A. ABADE2 , 
c. ALVES'. R. MARTI NS ' & A . AMOR IM 3 

IClRN, Oep. de Biologia, Un iv. dos Ayores, 

PT·9502 Ponta Delgada (Codex), PORTUGAL 


20ep. of Anthropology, Univ. of COimbra, PORTUGAL 

3IPATfMUP, Univ. do Porto, PORTUGAL 


The Azores were inhabited when they were firsl discovered by the 

Portuguese in 1432. The first groups of settlers came from va60us regions 

of the Portuguese mainland; people of different nationalities (French, 

Flemish. German. African. Castilian. Jewish and Muslim slaves) also made 

up part of the early settlers. The specific contribution of these settlers to 

each Azorean island is not clear, due to the lack of both histor ica l and 

genetic data. Therefore, the genetic structure of the Azorean populations is 

scarcely documented . At least in some of the islands, geographical isola[ion 

and reduced population size would be expected (0 be associated with genetic 

drift and/or founder effect. However, genetic studies avai lable so fa r, 

mostly reporting results from classical markers (red cell acid phosphatase, 

ABO and Rhesus blood groups, phosphogluconate dehydrogenase, among 

others) do not support the presence of these mechani sms. To improve our 

understanding of the genetic structure of Azorean popUlations, we initiated a 

research program, centered on the characterization of the populations by 

DNA analysis. The aim of this study is to identify, with the use of 

microsateiire markers, the evolutionary mechanisms underlying the 

population's structure. In this report, we present preliminary data from a 

random sample of 100 unrelated individual s from S. Miguel. The results are 

di scussed in terms of intra·island differentiation. 
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EVOLUTIO ARY ECOLOGY OF THE 
HOUSE SPARROW IN THE AZORES 

MEDEIROS. F.M. 

Dep. de Biologia, Un iv. dos A.yores, PT-9502 Ponta Delgada (Codex) , PORTUGAL 

A few tens of indi vid uals of the House Sparrow (Passer domesticus) were 

introduced in the Azores from the Portuguese mainland in 1960. Introduced 

populations of this species have shown morphological and genetical 

differentiati on in short peri ods of time. There have a lso been no stud ies o f 

its population dynamics on islands. Therefore the aims of the study are: I­

To in ves tigate patte rns of morph ological and genetical varia tion (mainland­

Azores populalions). 2-To study some aspects of population dynamics 

(Azores). Ni ne extern al charac ters were measured on 245 adulLS from 3 

localities. Genotipic variation of 35 loci was analysed using tissues of 152 

individuals from 4 localities. 1755 indi viduals were ringed at Laranje iras. 

and liberated at the si te capture. The fin dings of the study are: I-The 

Azorean population s are morphologh.:all y and geneticall y less di fferenti aled 

than the main land ones. This seems to be a result of a higher number o f 

alleles in the original population. 2-ln th e Laranjeiras popu latio n the 

numbers of fem ales . (hroughout the year, are more variable than the 

numbers of males and most of the ind ividuals are seden tary. 
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HYPOTHETICAL EVOLUTIONARY mSTORY OF THE 

ASSOCIATION BETWEEN TRICHOGRA MMA CORDUBENSIS 


AND W OLBA CHIA IN AZORES (HYME OPTERA: 

TRlCHOGRAMMATIDAE; BACTERIA: RI CKETTSIA CEAE) 


PINTtJREAtJ B.I, F. LASSABLlERE', J. DAtJMAL' & S. GRENIER' 

IINSA, VA INRA 203, Bio logie 406, 20 avo A. Ei nstein 

6962l-Vill eurbanne. FRANCE 


2IN RA. Laboratoire de BioLogie des In verH!bres, 37 Bd du Cap 

06606-Anlibes, FRANCE 

Several Trichogramma species are partiall y infected by lhelytoky-inducing 

endosymbiotic bacteria belong ing to the WoLbachia genus, and some species 

are completely infected. [n partially thelytokous species, Wolbachia decrease 

fecundity. In completely thelytokous species, Wolbachia do not exert such 

an influence on the fitn ess possibly as a result of a long and close 

coevolution process. In lhe lalte r spec ies, the genetic recombinations have 

disappeared and thus va riability was reduced. However, necessary (Q 

complete the coadaptallon between the two partners, variability can persist if 

seasonal alte rnations betwee n high and moderate temperatures allow cyclic 

thennotherapy induc ing reproductive cycles. A natural thelm otherapy was 

observed in France in the completely thelytokous species T. oleae when 

temperature reaches 27 °C in average. Such thennotherapy and associated 

reproductive cycle cannot occur in the Azorean populations of T. 

cordllbensis, another completely lhelytokous species that exhibits almost the 

same hot sensitivit.y. because temperatures are too low. Perhaps this 

thennotherapy allowed the evolution of T. cordubensis as a completely 

thelytokous species in the southern Iberian peninsula or in the northern 

Africa. Probably introduced into Azores when it is completely thelytokous, 

the species has necessarily found favourable conditions for an immediate 

acc lim ation to these islands where it has limited adaptive poss~bilities. 
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E ZYMATlC COMPA RISON OF THE AZOREAN Arm 

MADEl RA N POPULATIONS OF M YTHlM NA UN/PUNCTA 
(HAWORTH) (LEPIDOPTERA: NOCT IDA E) 

V IEIRA V I , 1. T AVARESt & J.N. MCN EIL' 

IOep _ de Biologia. Uni v. dos A~ores , PT-9502 POlli a Delgada (Codex) . PORTUGAL 
20 ep.de Biologie. Uni v. Laval. Q uebee. P.Q. G 1K 7P4. CANADA 

The true annyworm , M yrhimna LtllipLtncta (Haworth) (Lepidoptera: Noctuidae), 

is the most im porta nt pes t of grass pas tures in the Azores archi pe lago. Three 

major processes may shape the ge netic s truc rure of these pes t populat ions: 

founder effects, migratio n, human inte rfe re nces in habitat (eg. application of 

insecticides). The extent of genetic va ria lion in pes t populafions may have 

important implications for their cont ro l. Elec trophoretic s tud ies provided 

es timates of genetic variation in many Lepidoptera, but only one was published 

concernin g es terase a nd lelIazolium ox idase enzymes of {he azorean a rm yworm 

po pulalio ns (Santa Maria, S . Miguel and S . Jorge is lands). 


In the present pape r, the gene tic structure of M. unipuncla population was 


s tudied using polyac rylamide ge l e lectrophoresis. F ive enzy me systems 


(a ldehyde oxidase, es te rase, phosphoglucomutase , phosphoglucose isomerase, 


ma lic e nzyme) were examined in a S . Miguel population (Azores) a nd compared 

with Ihal from Made ira is land. 

The resuJIs indicate tha t Ihe populaIions are not s ignifi can Il y different but we 

cannot differenti ate between the three following hypotheses: mi grali ons occur 

between these Macaronesian islands, migrations occur from a commOn 

co nline ntal source (Europe, Africa), o r populati ons from diffe re nt is lands are 

iso lated afte r an insuffic ient period of lime (0 have notably diverged. 

Macaronesian armyworm popUlations, both fr om an economic a nd from an 

evolutionary point of vie w, deserve more extensive analyses of ge ne tic 

varia bility; in particular, these analy ses will all ow to de rennine the geographic 

origin of Azorea n armyworms and to es timate the age of the colonizat.i on. 
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GENETIC VARIATION OF RADULAR MYOGLOBIN IN 

GIBBULA (GASTROPODA: PROSOBRANCHIA) 


REBELO JI , C. BRITO I, R. MEDEIROS I & T. BACKELJAU2 

IOep. de Biologia, Univ . dos A,):ores, PT-9502 Ponta Oelgada (Codex), PORTUGAL 

2Royal Belgian In slilute of Natural Sciences. Vautierstraat 29 


B· }040 Brussels, BELGIUM 


Prosobranchs show very wide array of structural variation and physiological 

adaptations. The heterogeneity found in respiratory pigmenLS, represent an 

excellent tool for studying the adaptation of molluscs to d iverse 

environments. Several Prosobranchs are known to contain myoglobin (Mb) 

in the radular muscles. Nevenheless there are no dala with respect to genetic 

variation of Mb in Gibbula. Using native polyacrylamide gel electrophoresis 

(PAGE) and isoelectric focusing ClEF) we compared populations from 

Made ira and Europe. Our results suggest that: ( I) Gibbula Mb have a 

monomeric structure and (2) can be used as a population genetic marker. 

This work was supporred by MAS3-CT95-0042. 
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POPULATIO GENETIC ANALYSIS OF LlTTORINA 
SA XATlLlS S.L. (MOLLUSCA: PROSOBRANCHIA) 

rN TH'E AZORES 

MEDEIROS R, ', T. BACKELJAU2, C. BRITO ' & A .M . FRIAS MARTINS ' 

IOep. de Biologia. Univ. d05 A~ores . PT-9502 POnla Oelgada (Codex), PORTUGAL 

2Royal 8~lgian Institute of Natural Scienees, Yautiersrraar 29 


B-I040 Brussels , BELGIUM 


Littorina saxarilis is a marine intertidal mollusc, gonochoristic and 

ovoviviparous, wilh a very extensive geographical distribution. There are 

marginal populations in the Mediterranean. Morocco, Azores, Canary 

Islands and South Africa. At least the South African populations are 

strongly differentiated from the European ones and this raises the question 

as to how strongly the Azorean populations have diverged from the original 

L. saxatiUs slock in Europe. 

Here we present a population genetic analysis of L. saxa/il is from the 

Azores and Europe, usi ng enzyme markers as resolved by polyacrylamide 

gel electrophores is (PAGE) and isoelectric focusing (lEF). Such data 

allowed testing Hardy-Weinberg equilibria, heterozygosity levels, 

population sub structuring and gene tlow estimates, and thus provided 

information on conservation strategies pertaining to maintain this 

biodiversity . 

This work was supported by MAS3-CT95-0042. 
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rNTERSPECIFIC V A RlAT lON WITH IN SOME VITR,IN ID 
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LOURENCO P.', P . MORDA N', C. BR ITO ' , T . BACKELJAU-', 
R . MEDEIROS ' & A.M. FRIAS M ARTINS' 

10 ep. de Bjologin, Univ. dos A~ores, PT-9502 Po nta Oelgada (Codex), PORTUGAL 

2 Natural History Museum, Cromwell Road. London SW7 5BO, UK 


~Royal Belgian InslituLe or Natural Sciences, V autierstraat 29 

B- I040 Brussels, BELGIUM 

Based o n morphological and anatomical charac ters, seven endemic species 

of vi lIinids are recognised in the Azores. Fi ve of lhese are assig ned to the 

genus Phenacolimax , one to a new genus assembled by Mordan & Marlins 

(in prep .) and me las t one belonging to the monotypic genus Plufonia, which 

was recently proposed to represent a separate monotypic family. 

An e ieclIophorelic survey, regarding prolein variation. was initiated in order 

to asses of their taxonomic status. Here we focus on Phellaco/imax laxala~ 

P. brumalis, P. finitima and on Plutonia a/lamica. Using polyacrylamide 

gel electrophoresis (PAGE) and isoelectric focusi ng (IEF) of isoenzymes, 

our work will focus on (I) Ihe degree of gene tic diffe rentiation between the 

four species and (2) the degree of intraspeci fi c variati on. 

Research Gran( Prnx is!2l2. 1fB fAf I69/94 
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SPECIES SPECIFIC ESTERASE PROFILES IN ENDEMIC 

TERRESTRIAL SNAILS OF THE SURGE US ORTIZTUS 


FORCART, 1957 FROM THE AZORES 

(ZONITlDAE : OXYCHILUS ) 


BRITO C 1 , T . B AC KEJAU 2 & A.M. FRIAS MARTINS ' 

I Dep. de Biologia, Univ . dos A~ores, PT-9502 POnt a Delgada (Codex), PORTUGAL 

2Royal Belgian Ins lilUle o f Nalural Sc iences, Vautierstraal 29, 


B-I000 Brussels , BELGIUM 


A natomical and conchological comparisons of snails belonging to the zonitid 

subgenus Ortizius (genus Oxychilus), suggest that this group represents a 

still largely unknown , yet relat ively speciose endemic radiation. Currently 

only fi ve endem ic species have been described for the archipelago of the 

Azores, O. lineolatus (from the island of Santa Maria), O. miguelinus 

(from the island of Sao Miguel), O. scotiura (from the island of Terceira) 

and 0. juven.ostriatus and O. orn.atus (from the islaud of Faial). 

Here we report preliminary data concernin g the comparison of es terases 

profil es obtained by isoelectric focu sing over these species, with exception 

of O. juven.os friatus, as well as in other undescribed Ortizius from the 

islan ds o f Faial and Pica. These comparisons suggested that , ( I) O. 

lineolatus is strongly di fferent iated from all other Ortizius , (2) o. 
miguetin us and O. scoliura consti tute a separate, although heterogeneous, 

unit (hal coutrasts with a rather homogeneous group uniting the taxa from 

Faial and Pica. 

This work was supported by PRAXIS/2I2.1IBIAl169/94 and a granl from' the FU!1da<;ao 
Calouste Gulbenkian/ 1995. 
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SPHACELARIALES (BROWN ALGAE) IN MACARONESIA 


PRUD'HOMME VAN REINE, W.F.' & D.M. LUQUE~ 

IRijksherbariul1l/ HorlUS Botanicus. Leiden Univ.. Leiden. THE NETHERLANDS 
2Univ. Complutense de Madrid, Madrid, SPAIN 

In the order Sphaceiariales, which are semi-filamentous, parenchymatic algae that 

occur mainly in marine habitats, four families are distinguished. In Macaronesia 

members of all known families have been found. So far 12 different species have 

been found, which will be discussed during the presentation. New records for 

Macaronesia are Sphacelaria solitaria (Cape Verde Islands and Canary Island s), 

S. plumula (Canary Islands: Lanzarote), S. novae-hollandiae (a warm-water 

species, found around the Cape Verde Islands), Sphacella subrWssima (which 

lives partly endophytic in Carpomitra castara, a brown alga occurring in deep 

water only. dredged from SO meters depth near the Canary Island Fuerteventura) 

and Discosporangium mesarthrocarpum (epililhic, found in between Lanzarote 

and Fuerteventura) . We also found material that is ralher simulir to what is 

presently known as Sphacelaria fusca. However, (he taxonomic status of (hat 

taXon is not ye t clear. it may be a robust form of S. rigidula (which was fOffilerly 

known as S. furcigera) . 

Most of the species are typical temperate species. although S. rigidula. and 

especially S. n.ovae-hollalldiae are also known to occur in tropical areas. 

All Sphaceiaria species found in Macaronesia belong to the subgenus 

Propagulifera . This subgenus is characterized by the presence of special 

branches for vegetative propagation. commonly called propagules. In none of the 

other four to five subgenera of the genus Sphacelaria propagules do occur. This 

might be a reason to separate the subgenus Propagulifera from the genus 

Sphacelaria. The type species of the latter genus and of the subgenus Sphacelaria 

is Sphacelaria reticulata, a possibly extinct species that has occurred in sea grass 

meadows in Denmark. and which does clearly differ from the Propagulijera 

group. 
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GEN ETI C DlVERSITY OF TRICHOMANES SPE CIOSUM 

WJLLD. IN TIlE AZOREAN ARCHlPE LAGO 


RUMSEY FJ.', J.e. VOGEL', SJ. RUSSELL', 
l .A. BARRETT2 & M. GIBBY ' 

IConservation Biology Lab .. Cryptogamic Planl Research Division, Dep. of BOIany 

Natural Hislory Museum, Cromwe ll Road, London. SW7 5BD, UK 


2Dep. of Genetics, Univ. of Cambridge, Downing Slfeel, Cambridge, CB2 3E H, UK 


Trichomanes speciosu", Willd. a globally rare and threatened pteridophyte 

is most abundant on the Azorean archipelago, even here it is declining 

lhrough habitat des truc ti on. Successful alte rnat ion of generatio ns is more 

regularly comple ted here than elsewhere in the spec ies range, over much of 

which the sporophyte is unknown. Allozyme studies reveal differences in 

alle le presence and freq uency between the islands, suggesting restr icled gene 

fl ow (via spore dispersal) at this scale. Highly variable populations on man­

made, i.e. recent, habitats On the island of Flores suggest dispersal at a local 

scale is OCCUlTing. 
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EVALUATION OF GENETIC DIVERSITY WITHIN THE 

MACARONESIAN ENDEMIC ISOPLEXIS BY INTER-SLM,PLE 

SEQUENCE REPEAT (INTER-SSR) - PC R AMPLIFICATION 


CARVALHO I-A , 1.2 & A- CULHAM2 

IJardirn Bot1i ni co d:l M:ldeira , Caminho do Meio 

PT-9050 FUllch:l l-Madeira, PORTUG AL 


2Dep. of Botany, The Univ . of Reading , Re:lding RG6 6AS, UK 


The genus lsoplexis compri ses four spec ies , l. sceptrum, l. canariensis, I. 

chalcantha and l. isabelliana , which are e ndemic to three islands in the 

archipelagos of Madeira and Canaries. lsoplexis canariensis occupies a 

broad habitat spectrum . The other three species are each restricted to a more 

particular type of habitat which has suffered from human pressure and in 

some cases very strong fragmentation since human colonisation. The recenr 

classification of Isop/exis chalcantha and /soplexis isabelliana , under the 

1994 IUCN categories, as Criticall y Endangered and Endangered, 

respectively, calls for conservation measures ou these two species. The 

other two species, l. sceptrum and I. canariensis, are not within the 

endangered categories, but are class ified as Vulnerable and at Lower Risk. 

Populatious of all four Isoplexis species were sampled and the genetic 

variability within and between popul ations and species was assessed using 

inter-SSR patterns. 

Isoplexis sceptrum shows a pattern which is distinct from the Canarian 

group of species. These differences in band patterns correlate with sequence 

divergence values found in our previous work on Isoplexis phylogeny. 

The pattern s found for all four species are discussed on lhe basis of 

population size, population number and degree of habi tat fragmentalion . 
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MOLEC UI_AR EVlDENCE FOR THE ORlGlN AND 

EVOLUTION OF THE MACARON ESIAN ENDEII<UC GENUS 


PER[CALLIS (ASTE RA CEAE, SENECIONEAE) 

FRANCISCO-ORTEGA, [.' , J.L. PANERO', 
A . SANTOS-GUERRA l & RK JANSEN' 

IDep. de Ciencias Agrarias, Univ. de La Laguna. Teneri fe , Canary isl[lnds , SPAIN 

2Dep. of BOiany. Univ. of Texas, Ausli n TX, USA 78713 


3Jardin de Acl imatacion de La Qrolava , 38400, Tenerife. Canary Islands , SPAIN 


Pe ricallis includes 14 species endemic to the archipelagos of Azores, 

Canary Islands) and Madeira. Spec ies In the genus occur in all fi ve 

ecological zones except the high altitude desert and they exhi bit considerable 

variation in growth fonn and floral biology. We have sequenced the internal 

transcribed spacer (ITS) region of the nuclear ribosomal DNA for all 

species of Pericallis and its putative continental relati ves to examine the 

origin and evolut ion of the genus. The ITS trees indicate a close relati onship 

between Per;callis and the African genera Dendrosenecio and Cine raria and 

also to the New World genera Pseudogynoxys and Dorobaea. This 

represents the fir st phylogenet ic evidence linking a member of the 

Macaronesian Flora with taxa from the New W orld . Patterns of evolution in 

Pericallis were a lso assessed within Macronesia using t.he ITS trees. The 

major trend is that species from the same ecological zones on di fferent 

islands form monophl ytic groups. Thi s indicat.es t.hat inter-island 

colonization between similar ecological zones on di fferent islands is Ihe 

major avenue of evoluti on. a patcern whi ch we have observed in several 

o ther Macaronesia e ndemics (i.e .. Arygyranthemum, Crambe, Silcnc). 
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PRESENCE OF BACILLUS l'HURINGIENSIS ON SOILS IN 

GRACIOSA ISLAND (AC;ORES, PORTUGA L) 

SANTI AGO. ALVAREZ c.'; C.E. BULLEJOS'; l S. ROSA', 
N. SIMOES'; & H.K. ALDEBIS' 

1 Dep. de Ciencias A. y Rectlrsos Agricolas y ForeslaJes 

Univ. de Cordoba. Apartado 14080, CORDOBA. ESPANA 


2CIR N e Dep. de Bio logia , Univ. dos Afjores, PT·9502 Ponla Delgada. PORTUGAL 


The spore-forming bacteria, Bacillus lhuringiensis , that produces a 

proteinaceous parasporal inclusion , a·endoloxin, which exhibi t toxicity 

toward insects, is frequently isolated from so il. This paper is the first 

attempt to isolate and identify B. thuringiensis from soils of the Azores 

Archipelago aimed to increase our knowledge on its distribution. frequency 

and diversity on Atlantic Island s. From 52 soil samples from La Graciosa 

Island (Azores. Portugal). 2262 Bacillus sp. colonies were isolated, 50 of 

which were B. thuringiesnsis, that represent 2,21 %. These strains were 

only present on 17 soil samples that rep resent 32.69 % and by serology 

were ass igned to seven serotypes H, four previously known from 

elsewhere: (H I ), serovar thuril1.giensis, I strain ; (H14), serovar israelensis, 

1 strain; (H19), serovar rochigiensis, 16 strains and (H35), serovar 

seoulemsis, 5 strains~ Ihe other three were newly discovered (H64), serovar 

azorens is , 23 strains; (H66), serOvar graciosensis, 1 strain; and (H67), 

se rovar vozensis , 1 strain. Furthermore 2 aULoaglutinating stra ins were 

isolated. These results po int out (he diversity of B. thuril1giensis in me soil s 

of the Azores Archipelago. Although the type strains of the serotypes H64 

and H66 are moderately toxic to Spodoptera litfOralis and Galleria 

mellonella respectively. and serotype H67 is moderately toxic to both 

spec ies, a furmer characterization is required for screening of effective B. 

thuringiensis strains as microbial control agents. Moreover B. Ihuringiensis 

appeared jointly with the entomopathogenic nemaLOde Heterorhiabditis sp. 
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SURVEY FOR E NTOMOPHILI C EMATODES 
(HETERORHABDITLDAE AND STEINERNEMA TTDAE) 

ON THE MADEIR A ARCHIPELAGO 

ROS A. l SI, E. BONIFASSI' & N. SIMOESI 

ICIRN e Dep. de Biologia, Uni v. dos A~ores, PT-9502 PQnla De lgada, PORT UGA L 

2INRA, Lab. de Biologie des Invert6bres. 123. Bd. Francis Meill nnd . 


SP. 2078. 06606 Anlibes. FRANCE 


A survey for enlomopalhogenic nematodes steinernemalid and 

heterorhabdi tid was conducted at Madeira and Pono Santo islands in 

September 1997. 123 soil samples from cropland , pastures, vineyards and 

forest habitats al lover the 2 isl ands were tested for the presence of 

Sreinernema and Heterorhabditis by a modified Galleria mel10nella trap 

method. On Madeira island 5 locations were positive for entomopathogenic 

nematodes. These nematodes were present in two different habitats: 

cropland and vi neyard . Sfeinernema sp. was [he most commonly found at 4 

locations. Heterorhabdiris sp. were found at 1 locations. On Pono Santo 

island any of the soil samples were positi ve for entomophilic nematodes. 

These isolates and their associated bacteria were prepared for storage as a 

part of the Co llection of Entomopathogenic Culrures from the Made ira 

(Deparlment of Biology , Uni versidade dos A,ores). 

This research was supported in part by JNI CT under the gran t STD RB IClBI01398/92. 
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CONTRIBUTO l' ARA 0 ESTUDO PALlNOL6GICO DAS 

LACTUCOIDEA E ENDEMICAS DA FLORA DA MADEIRA 


P INHEIRO DE CARVALHO . M., I. CAM ARA, 
I. ORNELAS & T.M. DOS SA NTOS 

Unidade de Bioqu(mica e Biotecnologia, Cen tro de Ciencins Biol6gicas e Geol6gicas 

Univ. da Madeira . Colegio dos Jesuflas. P. do MunicipIO, 9000 Funchal. PORTUGAL 


As ASleraceae, com 34 especies au subespecies endem icas, cOnS(i lUem urn 

dos maiores grupos endemicos da Flora da Madelfa. A taxa de e ndem ismos 

dentro desta classe alin ge os 28,3 %, eSlando este valor proximo desta taxa 

para a Flora vascular , 30%. Apesar da importancia deste grupo vegetal, a 

informar;ao sobre a bi ologi a dos di versos taxa que comp5e apresenta 

inumeras lacunas. 0 eSludo apresentado visa conu-ibuir para a caracleri zayao 

morfol6gica e molecul ar dos p61ens dos endemismos das Lactucoideae da 

flora da Madeira. As Lacfu coideae apresentam na Madeira 9 endemism os, 7 

especies e 2 snbespecies. 0 estudo consis tiu na combina<;ao de tecnicas de 

microscopia 6ptica e de varrimento e na extrac<;ao e separa<;ao 

cromatografica das protefnas da parede poHnica. Do ponto de vista 

morfol6gico, os p61ens deslas pJantas sao subcirculares, oblado·esferoidais 

ou pro lado-esfero idais, fenestrados, de ramanhos med ianos, apresemando 

val ores dos eixos polar (P) e equatorial (E) que variam entre os 30 e 40 mm , 

com a exina microperfurada e irregular nas lacunas e poros. A analise da 

frac<;ao prote ica demonslrou que os p61ens das Lactucoideae endemicas 

apresentam valores elevados e especfficos de protefna na parede polfnica . A 

separa<;ao cromatografica por exclusao em Superdex HR75 demons trou a 

existencia de urn poli morfisrno molecular especffico da frac<;ao proteica da 

parede polfnica das Lactucoideoe endemicas. Os resultados obtidos sao 

analisados e discutidos. tendo por base as rela<;6es mogenelicas dos taxa 

estudados e a sua utiliza~ao na distin<;ao de taxa pr6ximos. 
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PATTERNS OF USE OF AGRIC ULTURAL FIELDS BY THE 

MADEIRA LA REL PIGEON, COLUMBA TROCAZ 


OUVEIRA P.' , D . MENEZES ' , 
M. JONES' & E. SPINOLA ' 

I Parque Natural da Mndeira - QuinLa do Born Sucesso 
Caminho do Meio . 9050 Funchal, PORTUGAL 

2ManehesLer Metropolitan Ulliv . 

The Madeira Laurel Pigeon , Columba rroca z. is an endem ic bird to the 

Island of Madeira. At the presem, illegal shoaling and poisonin g, which 

occurs as a consequence of the damages caused to [he crops, are the major 

conservation problem of this species. 

In 1995 a long term project was initiated, with the aim of promoting a better 

underSianding of the palle rns of use of the agricultural fi e lds by these birds. 

Such understanding might provide a definitive solu tion for the problem 

since, until now, only short-term solutions have been found. 

Between November 1995 and October 1996 we visited 100 agricultural 

fields located in traditionally affected areas every two weeks. In these fields 

we collected information which provided, with the help of multi variate 

sratistical procedu res, information about pigeon ' s preferences regarding; I ) 

crops; 2) general fie ld locations (e.g. distance to the nearest house or group 

of trees) ; 3) within field location (e.g. position of the chosen item within 

each field). The conclusions thus reached might be an important tool in Ihe 

process of finding a long term solution La this problem. 
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UM BOM REMEDlO NA DOSE ERRADA? 

o CASO DO " WHALE WATCHING" NOS A(,:ORES 

PRIETO R . I, J.M. GON~ALVES I & R. GASPA R2 

lDep de Oceanografia e Pescas. Uni v. dos A'Yores. P'T-9900 Horta. PORTUGAL 

2Reservn Natural do EsLUllrio do Sado. Pra~a do. Republica 


PI·2900 Setubai , PORTUGAL 


Os At;ores apresentam uma grande diversidade de cetaceos, sendo uma zona 

importanle para aJimentat;ao e reprodut;ao de diversas es ptcies. Ap6s 0 

declfnio e encerramento da balea<;ao no arquipelago, a "whale watching" ­

turismo de observa<;ao de cetaceos - foi in centivado com actividade 

alternati va a cac;a dos CelaCeOS. inicianda-se como actividade econ6mica em 

1992. 0 volume de neg6cios desta actividade tern aumentado continuamen te 

ao longo dos poucos anos de ex istencia criando a preocupat;ao sabre os 

impaclos que dar poderao advir. Este problema criou a necessidade de 

regulame ntar a ac ri vidade criando um c6digo de condula para as embarcac;6es 

de envolvidas no "whale watching", assim como a de invesligar 0 impaclo 

que a actividade provoca nos cer3.ceos que frequentarn as aguas dos At;ores . 

Neste trabalho discute-se a evoluc;ao do "whale watching" nos At;ores e os 

impactos causados sobre os ceukeos, ass im como a cria<;ao de uma 

regulamentac;ao para esta acti vidade . 
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o ESTADO ACTUAL DE EXPLORAyAO E CONSERVAyA O 

OAS LAl'AS (PA TELLA SPP.) NOS Ay ORES 

FERRAZ R. & G. MENESES 

Dep. de Oceanografi:l e Pescas, Univ. dos A~ores, PT~9900 Horta, PORTUGAL 

Com base nas i n forma~6es obtidas at raves dos diarios de apanha, 

preenchidos peJos apanhadores de Japas sempre que estes exercem a 

actividade e com informac;ao complementar proveniente de estudos 

realizados no Departamento de Oceanografi a e Pescas, foi anali sado 0 esrado 

de explora~ao deste recurso no arquipelago dos A~ores. 

Parecem ocorrer duas si(Ua~6es disLintas e as princ ipais concl usoes obtidas 

foram as seguintes: 

I . Nos gru pos cenlral e ocidenlal do arquipe lago, as popul a90es de lapas 

parecem nao oferecer grande preocupayao, apesar de serem necessarios 

eSludos mais aprofundados sobre es te assun LO. No grupo central as 

pop ula90es de Japas parecem ja ter recuperado da mortalidade q ue as atingiu 

em meados da dec ada de 80. 

2. No grupo oriental a si tua~ao e rnutfssirno preocnpante porq ue a avaliayaa 

deste recursa fai feita com base nos desembarques em Iota que, neste grupo 

de ilhas praticamente nao aconteceram . Este facto e as informayoes 

hist6ricas dispon(veis parecem indicar que a papulayao de Japas des te grupo 

de ilhas se encontra mUl to reduz.ida. 

A ocorre nc ia de a igumas apreensoes de lapas demostram que, pelo me nos 

a lgun s apanhadores nao se encQntram a c umprir a actual l eg i s l a~ao . E que 

esta necessiLa ser mais d ivul gada , viSLO a maioria dos apanhadores, a quem 

as lapas foram apreendidas. alegar desconhecer a legis la9ao. 
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0 72 
o ESTADO ACTUA L OE 0 SERVA<;:AO PAS AMEIJOAS 
(RUD/TA PES DE CUSSATUS) NA LAG OA DE ST. CRISTO, 

S. J ORGE, A(ORES 

FERRAZ R . & 1.M . GO NCA LVES 

Dep. de Oceanografia e Pescas, Univ. dos A~.ores. PT-9900 HOrl a. PORTUGAL 

Com a finalidade da atribui~ao fundamenlada das licen~as de apanha de 

ameij oas (RlIditapes decussatlls) na Lagoa de Santo Cristo em Sao Jorge, e 

com base nas folhas de controlo da apanha preenchidas peIo guarda da 

reserva, tern vindo a realizar-se de forma regular a ana li se das capturas 

mensais ao longo dos ullimos anos. 

Os reJat6rios efec LUados baseiam-se numa analise das capturas por unidade 

de esfor90 (CPUEl e na analise dos cornprirnenlos dos indivfdu os 

amost rados. No anO de 1997 foi igualmenle efectuado eSle re lat6rio, no 

enlanto come~aram a surg ir algumas du vidas sobre 0 estado de ex plorac;ao 

dos rec urso. Este eSlUdo rn OSlra que 0 cornprimento medio da concha e os 

rendimentos tern vindo a diminuir pelo menos de 1994 a esta parte, tendo-se 

alingido em 19970 comprimenlo medio anoal rnais baixo desde 1991. 

Os pesos totais declarados mostram ainda que, desde 1992 que nao se 

capturava uma peso total tao baixo, que e urn forte indicio de que comec;a a 

haver uma diminuic;ao das popula~i5es, pelo menos nas zonas mais 

expJoradas da Jagoa, visto haver algumas zonas em que nao foi declarada 

nenhuma captura. 

No reial6rio de 1997 foram lomadas duas med idas de preve n<;ao desla 

si tuac;ao: 

1. Devera haver uma diminuic;ao do numero de licen~as atri buidas; 

2. Devera haver uma diferencia<;ao das Ii cen~as (1 icen~as para 

comerc ia Ji zac;ao e licenc;as para autoconsurno) vislo haver alguns licenciados 

que declaram que a maioria das capturas sao para autoconsu mo. 
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A IMPLEMENTA<;:AO DE RESERVA S 

MA RINHAS NOS A<;:ORES 


CARDI GOS F., PA AFONSO , F. TEMPERA & R.S. SANTOS 

Dep. de Oceanografia e Pescas. Uni v. dos At;ores . PT·9900 Horta, PORTUGA L 

A cria.yao de reservas marinhas no arquipelago dos A.yores remonta aos anos 

de 80. Nessa decada Coram criadas as reservas mariuhas de Santa Maria, Sao 

Miguel, Faial e Formigas. A legisla~ao que regulamenta estas areas , apenas 

com ligeiras alterayoes, e a mesma desde a sua cria~ao. Em 1997 t'oram 

aprovados par legi slayao regional, os locais que. deverao integrar a rede 

comunitAria de zonas protegidas designada par "NalUra 2000". A cada urn 

dos locais foi designado como SIC (Sit io com Interesse para a 

Conserva.yao ). 

A irnplernentayao de regulamentayao estara a cargo da Direcyao Regional do 

Ambiente, em colabora~ao corn a Universidade dos Ayores. Para 0 infcio 

deste projec\o foram designados tres SIC's como de ac~ao prioritaria, porque 

representarn zonas com formas de interven~ao representativas das restantes 

areas. Ou seja, eslas zonas servidio como areas pilato e a experienc ia de 

incervenyao servira para de tenninar modelos a aplicar nos restanles SIC's do 

arquipelago. As zonas de interVeny30 prioritaria serao: 1) Corvo - Dado a 

baixo numero de habitantes desta ilha, sera faci l veriticar de que fonna as 

medidas de gestao res ultam em acyOes concre tas e quais as deficiencias das 

mesmas junto da popula,ao local; 2) Faial. Monte da Cuia - E urn a zona 

proxima do DepartamenlO de Oceanografia e Pescas. Os beneffcios e os 

incon venientes de qualquer rnedida (em (ermos ambienlais) podem 

facilmente ser detectados, monitorizados e alle rados; 3) Formigas e Banco 

Dolabarat - E uma zona de interven~ao e fiscalizayao diffcil. Neste local 

serao testadas quais as implica~6es reais da sensibilizayao das com unidades 

para a preserva~ao dos ambientes. 0 plano de interven~ao em qualquer uma 

das areas seguira 0 mesmo modelo base. 
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A REFLORESTA(:AO DO PARQUE 

E OLOGICO DO FUNCHAL 


QUINTAL, R. 


Camara Municipal do Funchal. Pra~a do Munjd pio 

PT-9000 Funchal. Made ira, PORTUGAL 


o Parque Ecol6gico do Funchal foi criado em 1994, ocupando urna grande 

propriedade da Camara Municipal do Funchal, na venente sui da lIha da 

Made ira. Tern uma area de quase 1000 hectares. Estende-se desde os 520 

metros de altitude ate as prox imidades do Pico do Aree iro (1810 metros). 

Durante muitos anos a area hoje ocupada pelo Parq ue foi palco dum intense 

pastorcio de cabras e ovelhas e sofreu varios incendios. as eucahptos 

ex pandiram-se li vremenle e tornaram-se infestantes nalgumas ZOnas. 

Visando inverter eSla silU a~ao. em 1994 foi elaborado urn plano de 

reflorestayao, que tern como objectivos priorilariOS: 

- 0 reto rno das fo rma<;6es vegetais ind(genas as encostas escalvadas; 

- a elimina<;ao dos eucaliptos e substilUiy30 peJa primitiva associa<;ao 

vegetal. 

Em O Ulubro de 1995 terminou a retirada do gado e no In vema desse ano 

come<;ou a pl anta~ao . 

Em 1996 foram cortados os eucaliplos numa area de 50 heclares , que fai 


total mente pl antada com especies da flora macaronesica. 


Em 1997 continuou a erradica<;ao dos eucaliplos em mais 25 hectares, 


seguida da introdu<;ao de especies aut6ctones. 


Nos ultimos {reS anos foram pl amadas cerca de 100 mil irvores e arbustos 


ind fge nas, penencentes a duas dezenas de espec ies d iferentes. A 


bi od iversidade est;; de volta no Parque Ecol6gico do Funchal. 
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CONTRIB TO PARA A DISTIN c;:Ao DAS VARIEDADES 

REGIONAIS DE TRIGO DA MADErRA 


SA NTOS 1M, M PINHEIRO DE C ARV ALHO, 
R.M. P AIXAO & 1. CAMAR A 

Unidade de Bioqui"mica e BioLecnologia. Centro de CienciJs l3iol6gicas e Geo l6gieas 

Univ. da MadeirJ , ColeglO dos Jesuilas. P. do Municipio . 9000 Funehal. PORTUGAL 


o Arquipelago da Made ira foi ao longo dos seeulos alvo da inlfodU/;ao mais 

ou menos aleat6ria de inurneras variedades de plantas ulilizadas para fin s 

agricolas. Nestas c ircunstancias tem se acumulado urn valioso patrim6nio 

biol6gico. 0 qual se manteve in[ac(o e foi enriquecendo ao longo do tempo 

devido ao isolament.o geografi co e a manuten~50 de uma agricultura 

tradicional. No ambito do desenvolvimento do banco de germoplasma, 

/soplexis. realizou-se um estuclo de invemaria.yao e recolha de cultivares de 

trigo, com 0 objecti vo de preservar esse patrim 6ni o. 0 eSludo apresentado 

visa contribuir para a caracteriza.yao e identifica9ao das re feridas variedades. 

Este trabalho debru9a-se sobre 34 arnOS lras de (ri go recolhidas em djversos 

pontos da ilha cia Madeira, sendo as cult ivares recolhidas cultivadas pel as 

dadores a varias decadas. Na analise e identifica9aO das cuhi vares foram 

ulil1zadas tecnicas morfoI6gicas , Ci(Omelricas (recomendadas pelo IPBGR) e 

moleculares. Na analise molecular foi efec tuado 0 estudo das gl iad inas, 

alraves da tecnica de electroforese por lactate-page e SDS -page. as dados 

obtidos foram utilizados na identificayao das variedades regionais de trigo. 

para tal recorreu-se ao uso de chaves dict6micas. anali se dos cari6tipos e dos 

electroforegramas. Os resultados sao interpre(ados com base em 

dendogramas, os quais permitiram estabelecer as dislancias entre variedades 

e determinar as sin6nimas e anlOnimias cxistentes para as culti vares. 
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RECUPERAC;:AO DE UMA CRIA DE LOBO·M AR INHO 
MONACHUS MONA CHUS. NAS lLHAS DESERTAS 

CONDIC;:OES PARA 0 SE SUCESSO 

NEVE S. H .C. & R. PIR ES 

Parque Natural da Madeira, Quima do Born Sucesso 

Caminho do Meio, PT-9050 Funchal. PORTUGAL 


Durante a fase de amamenta~ao, os jovens lobos-mar inhos, dependem das 

maes para sobreviver. Contudo, par vezes, aconlece que algumas crias de 

lobos-marinhos, perdem a contac to com as suas maes em consequencia das 

forte s agita<;6es mar inhas. Neste tipo de situa~ao, a interven~ao do homem e 
fulcral , devendo ser segu ido urn rigoroso prolOcolo de reab ilita~ao dos 

anima is, gesde 0 primeiro encontro, ate serem libertados no seu habitat 

natural. As condi<;5es de assepsia deverao ser levadas a cabo de form a 

extrema, e 0 contacto humane evitado. ao minimo. 

E m Dezembro de \995, foi enconlrada uma cria que perdera 0 conlacto com 

a mae, tendo sido recolhida e levada para a es ta<;ao das I1has Desenas, na 

Doca. Ali , fieou abrigada, fi cando sujeita ao frequente contaclo humane e a 

eventuais infec<;6es. Aparememente com saude, ao fim de 12 dias, 0 animal 

acabou por moneL 0 resultado da aut6psia confirmou que a mOrle do 

animal , havia sid o causada por septicemia. Esta ocorrenc ia, levou a 
constrw;ao de urn centro para a reabilita<;ao de lobos-marinhos , nas I1has 

Desertas. 

Em Dezembro de 1997, foi encontrada uma outra cria arrojada na praia da 

Doca - Deserta Grande, em condi<;6es identicas a anterior. Com base na 

experiencia adquirida anteri ormente, beneflc iando das facilidades do centro 

de reabilila<;iio de lobos-marinhos, e ainda pelo facIo de ler sido deleclada a 

sua mae, foi conseguido com sucesso a sua reabilita<;3.o e posterior 

devoluc;ao ao melD natural. 
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CONSERVATION STRATEGIES FOR THE COASTAL 

AREAS OF MADEIRA - A STUDY OF 


RESOURCES AND SPACE SE 


ANDRADE CAP. & J.M.M. H. DELGAD O 

Direcr;ao Regional de Pescas, Governo Regional da Madeira 

PT-9000 Funchat. PORTUGAL 


Madeira Island is a small volcanic island situated in the Northeast At lantic 

ocean . The continental shelf of the is land is absent and the coastline is very 

ex posed. The ri vers are small and seasonal in nature. 

The island is highly populated. particularly on the south coast where 1Il0st of 

the economical acti vities are concentrated. The lack of accessible coastal 

areas, at an affordable cost has produced strong competition for space 

between housing and (Qurism, the major indusLry in the island. Heavy 

erosion on mountains is of particular concern in these areas but also at sea 

level where the rivers disc harges often cause high turbidity in coastal 

waters. 

Conservation policies regarding the coastal areas have been recen tly 

implemented, namely lhe creation of marine reserves and development plans 

for the alloca tion of marine and land exploitable resources. However, the 

extent o f the impact of the anthropogenic ac tivities in the coastal ecosystems 

is still insufficiently known. 

This paper presents an evaluation of the major impacts of human a<.:tiv ities 

on the coastal habit ats of Madeira Island. Analysis of the existing 

documents is used to support uends in habitat modification at subslrate level 

and an attempt ( 0 assess the concurrent changes in the marine ecosystems, 

particularly those associaled with fish communities. 
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COMUNIDADES DE PEIXES DEMERSAIS 
EXPLORADAS NOS A<;:ORES 

M ENESES. G., H.M . SILVA , H . KRUG & M .R . PINHO 

Dcp. de Oceanografia e Pescas, Un iv. dos Ar;ores, PT-9900 Horta , PORTUGAL 

Desde 1993 que 0 Departamento de Oceanografi a e Peseas tem vindo a 


realizar anualmente cruzeiros de in ves ti ga~ao dirigidos as principais especies 


de pei xes demersais com interesse comercial. 


o objectivo principal destes eruzeiros e a obtenr;30 anual de indices de 


abundanc ia relativa das varias especies de peixes demersais exploradas nos 


A~ores . 


Por outro lado estes cruzeiros conciliam lambem a prospec~ao de especies, 


novas areas e profundidades de pesca e a recolha de informar;ao biol6gica e 


eco l6gica para estudos de crescimento, reprodu r;ao, gene.lica, habitos 


alimentares e distribuir;ao horizonlal e vertical das varias especies. 


Estas campanhas, que cobrem toda a area dos Ar;o res inc1uindo as ban cos e 


pequen os montes submarinos. A arte de pesca ulil izada e 0 paJangre-de­


fundo, e os lances sao efectuados ao longo do gradiente de profundidade ate 


aos 1200 metros de profundidade. 


Neste trabalho sao caracteri zados as principais agrupamenlOs de especies, e 


analisadas as alterar;oes de diversidade e abundancia das principais especies 


demersais ao longo do gradien te de profundidade e ao longo do tempo. 
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079 
CONSERVAnON OF THE AZORES 

SEABIRD ASSEMBLAGE 

MONTEIRO, L.R . 

Dep. of Oceanograph y and Fisheries, Univ. of (he Azores 
PT-9900 Horta. PORTUGAL 

This paper prese nts a brief overview On the s tatus and conservation of t.he 

Azores seabird assemblage. Recenl extensive surveys undertaken in all 

islands of the archipelago resulted in a significant increase in the knowledge 

about the present di stributi on and numbers of most species, They resulted in 

the di scovery of 3 colonies of Manx shearwater (Puffinus pf~ffin.uS) , over 30 

new localities with Liule shearwale r (Puffil1us assimilis) and 5 new 

loca lities with Madeiran storm petre l (Oceallodroma castro). A census 

technique developed for Cory's shearwate r a llowed a complete census of the 

archipelago. giving a preliminary total estimate of ca. 112.500 breeding 

pai rs . Two temporally segregated populations of Madeiran storm petrel 

were found breed in g in sympat ry On Graciosa island. The behavioural, 

morphometric and genetic di vergence documented until now indicate that 

these populations are bes t trea ted has Iwo di stinc t spec ies. The results of 

these sur veys and census based lhe 1997 rev iew of the inve ntory ' Important 

Bird Areas (!BAs) in Europe'. Th is review resulted in the proposal of 16 

!BAs in the Azores comparatively to 7 IBAs considered in the 1989 

inventOry. This new infonnation implies the need of reviewing the present 

li st of Special Protection Areas in the Az.ores, designated in 1989 under t.he 

EC Wildbirds Direc ti ve. 
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SEABIRDS AS MONITORS OF ENV1RONI\fENTA L 
ellA GE: THE AZORES AS A CAS E-STUDY 

M ONTEIRO , L.R. 

Dep. or Oceanography and Fisheries, Uni v. of Ihe Azores 

PT-9900 Horta. PORTUGAL 


Seabirds are top predawrs in marine food chains and offer va ried level s of 

ecol ogical, spatial an d temporal in tegra tion of contamin ants. Most 

contaminants ingested in the diet accumulate in internal tissues and are 

excre ted into eggs and plumage, whi ch, therefore. provide eas il y-obtai nable 

and relatively non-in vas ive monitoring tools. Seabirds have been used as 

cost e ffecti ve and successful monitors of comamjnants, in order to meet 

some of the current research needs, namely to broaden the spatial and 

ecological representa ti ve ness o f contaminant records at pristine oceanic 

si tes. For example. analys is of time-series of seabird feathers revealed 

inc reases in mercury con tamination by 1.1- !.9%.yr-l in epipelagic 

foodchnin s and by 3.5-4.8 %.yr-1 in mesope1agic foodchains of the sub­

tropical north-east Atlantic over the last tOo years (Monteiro & Furn ess 

1997. Environ.. Toxieo!. Chem. 16: 2489-2493), conveying new insight s into 

the understanding of the anthropogenic influence in the global cycle o f 

mercury. 

The use of seabirds as monitors of abundance and variab ility of marine prey 

stocks has fea tured prominently in recent interdisc iplin ary oceanographic 

programs. The Azores seabird assemblage comprises an interesting 

combin ation of mo ni lOr spec ies with varying foraging ranges (from coastal 

to oceanic), origin s of predominant prey (from epipelagic to mesopelagic) 

and breed ing seasons covering the whole year. Whereas the current 

lmowledge on the abundance of prey-stocks and on biophys ical processes 

thal control the ir availability in the region is scanty, such prey organi sms 

(pe lagic and mesopelagic sma ll fish. cephalopods and crustacea ns) play a 

major role in local food chains . since most top preda£Ors depend on them. 
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Current research on seabird feeding ecology is producing indications of 

geographical and seasonal variations in prey-stocks and revealing unexpected 

diurnal availability of mesopeJagic fish iu surface waters . It will aid also to 

define baselines to mo nitor future changes within the marine environment. 
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RESTORATION OF THE SELVAGEM GRANDE ­
REINTRODUCTION OF 1 DIGENOUS PLANT SPECIES AND 


EXCLUSION OF AN INFESTANT, NICOTIANA GLAUCA 

GRAHAM BY VA MYCORRHIZAL FUNGI 


BATISTA-MAROUES, M.I .I, I.A, CARVALHO' & H,C. NEVES I 

lparque Natural da Madeira, Quinta do Born Sucesso 

PT·9050 Funch al, Madeira, PORTUGAL 


2Jard lm Botfinieo da Madeira , Caminho do Meio 

PT-9050 Funchal , Madeira, PORTUGAL 


The loss of biodiversity of natural plant communities invaded by infestants. 

by the poss ible exc lusion of indigenous species, that might affec t the natural 

succession is one of the main worries of our time. Traditionally, the 

removal of weeds by conventional methods has been usually carried out; 

only recently . ecological principles have been applied to conservation 

prac ti ses. This work aims to coordlnate both views in (he restoration o f the 

Selvagem Grande, through an integrated approach of the firs t and the 

prac tical app lication of the second . In formacion on the soil characteristics 

and number o f spores and V A propagules of distu rbed areas domin ated by 

N. glauca. undisturbed areas with indigenous vegetation and transit ional 

areas has been obtained. Ecological s tudies on the impact of V A 

mycorrhi zal fungi upon the establi shment, grow th and survival of the 

infestant N. glauca , as well as jn indigenous plants wi ll be carried out. A 

second group of experiments testing the effect of these fun gi upon the 

reproductive ability of both groups of species will be analysed. The presence 

or absence of VA struCtures and the physiological response to these fun gi of 

a se t of species will be recorded. The results of this work are currently 

under analysis . 

147 




082 

111 Slmp6slO Fauna e Flora da 'i Ilh:l.s AIHlnticas. POllIa Oelgada. 21 - 25 Set 98: 

COMUN[CACOES ORAlS I ORAL PRESENTATIONS 


HABITAT RESTORATION OF DESERTA 

GRANDE ISLAND, MADEIRA 


FARIA B. & B. BELL 

lparque Natural da Madeira. Quinta do Bom Sucesso 
PT-9050 Funchal, Madeira, PORTUGAL 

In 1995 Parque Natural da Madeira negotiated a Life project lhrough the 

European Community to restore the natural habitat of Desena Grande, by 

removing the introduced mammals from this important Nature Reserve. 

In 1996 a specialist Island Restoration company from New Zealand, 

Wildlife Management International Limited, was contracted to cany out the 

eradication in conjunction with the Parque Natural da Madeira. The rabbits 

were removed during the period of Seplember 0 I - December 02, using a 

grain based pellet with brodifacoum as the active ingredient, placed in the 

island on a 25 meters grid. The mice population was also severely depleted 

during the field work, although not considered a target species. 

During the monitoring period in 1997 it was confirmed that all rabbits had 

been removed. Goats are still being removed by shooting. This is being 

carried out by the Parque Natural da Madeira personaL 
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SIGNIFICANCE OF THE AZORES AS A STRONGHOLD 

FOR EUROPEAN RED DA TA BOOK LICHENS 


JAMES P .W.I, OW, PURVISI, C.W . SM ITH' & E . DIAS' 

IOep. of Botany. The NaLur.:l1 Hi slory Museum, Cromwell Rd. London SW7 SED 

2CPSU Hawai i, 3190 Ma ile Way, Honolulu HI 96822, USA 


:lOep. Clenc ias Agrar ias, Un iv. dos A\"ores, Terra CM 

97f12 Angra do Heroi.smo. PORTUGAL 

RDB lists of endangered lichens are now avai lable from many countries of 

W. Europe inc luding a provisional overall European li st which in clud es the 

Azores. 49 Red Dala Book species listed for Europe (22%) OCCur in the 

Azores. Owing to the special biogeographical position, some taxa from fhe 

New World have their only station in Europe, whils t others are endemic. A 

critical evaluat ion of these Azorean species is discussed. The Azores, 

toge ther with these other Macaronesian islands now support the major 

populations of otherwise rapid ly dec lining taxa, particularl y those with 

cyanobacterial photobiont.s. The factors responsible for the decline are 

d iscussed with particular reference to W. Bri tain and Ireland. As a result of 

our field stud ies we make recommendations for [he inclusion of additional 

rnacroJichen and crustose species on the ROB . It is clear tha t (he remaining 

native Azorean laurisilva provides a paniculariy crucial reservoi r for 

threatened species and is in need of special protection. 
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A CO SERVA<;:AO DO SOLO E A PRESERVA<;:AO DA 

BIODI VERSIDADE 


MADRUGA, J. 

Oep. de Cicncias Agfiirias, Univ. dos Alfores. Terra-e M 

JYT-9700 Angra do Herofsmo. PORTUGAL 


E por demais evidente que 0 solo constitui a base fundamental para a vida 

da maioria dos animais e plantas, assim como 0 habitat para uma imensa 

popula~ao de seres vivos. Ao se reconhecer a discrepancia e ntre a rapida 

progressao dos fen6menos de degrada<;ao dos solos e os len los processos de 

meteori za~ao das roc has. torna-se imperi osos pensar que a conserva~ao dos 

solos, ass im como de todas as suas fun~6es, e uma pre-condj~ao para 

garaulir uma provisao global de alimenlOs duma maneira du radoura em 

fun~ao dum desenvolvimento sustentavel. Reconhece-se, por outro lado, a 

importancia que represenla urn uso suslentavel dos solo na con serva~ao da 

biod iversidade. Compara-se a diversidade da vida no interior do ecossitema 

solo com a diversidade biol6gica exislente sobre a superffcie do solo. 

Reconhece-se. ainda, que em rnuitas regioes a degrada~ao dos so los 

represenla urn aviso global para a Humanidade companlveJ em magnitude, 

ao efeito de eSlUfa e a perda da biodiversidade. Embora existam algun s 

docume ntos e recome nda~oes referentes ao do uso do so lo, tais lextos tern 

produzido poucos resultados praticos, uma vez que sao unicamenle meras 

recomenda~5es. Tal facto leva-nos a admitir que nao necessitamos mais de 

decJara~5es ou recornenda<roes, mas sim, de regulameOlos internacionais que 

condic ionem 0 usa sustentavel do solo, lal como. em outros ~mbitos sao os 

e xemplos de " United Nations Framework Convention on Climate Change" 

a "Convention on Biological Diversity" e a "United Nations Convention to 

Combat Desertification in (hose Countries Experiencing Serious Drought 

andlor Desertifica tion". Assim , e de primordi al .imporcancia 

in stitucionali zar-se um a Conven<rao sobre os Solos tendo em vista urn uso 

sustentavel deste recurso a nfvel mundial. 
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STO EFLIES OF THE MALVINAS ISLANDS, 

SOUTH-WESTER ATLA TIC (INSECTA, PLECOPTERA) 


WAIS DE B ADGEN, I. R . 

Depanmenl of Ecology & Environment, Argentine Museum of Natural History & 

National Institute for Natural Seiences Research . 


Av. Ange l Gallardo 470, ( 1405) Buenos Aires, ARGENTINA 


S tonetlies be long 10 a very interesting group of primary aquat ic insects very 

closely re lated to the evolution of the lo tic env ironme nt where they li ve, the 

Plecoptera. Besides the anatomical and behavioura l charac teri s ts. many 

species of the this zoological Order are ecologicall y peculiar. They are very 

sensi tive to the environmemal changes and were used a ll over the world as 

"biological indicators" during the XX century. 

Even though the insects of the Neotrop ica l area had been neglected, several 

authors have s tud ied diffe rent aspec ts of the Southe rn NeOlropical 

Plecoplera (Aubert. Enderlein. Froehlich, Ge rslaecker, IIIies, NavAs, 

KlapAlek , Wai s, Werner, Zwick). However, stonellies of Ihe Mal vinas 

islands were recenlly d iscove red during Ihe present decade. They belo ng to 

the fami ly Gripoplerygidae and have sim ilarilies and differe nces wilh Ihose 

of the Southern Southamerican creeks and rivers of the continent, as a res ult 

o f a rece nt evolu tio n of a very antique group with anfinotic d ist ri bution. 

In fac t, Ihe Malvinas Islands, ca lled also Falkland by countries o f Eng lis h 

language, are located within the Argentine sea in the continental platform of 

Argentina, on the South-western Atlan tic. Due to these Islands are related to 

the recent evolu tio n of (he continent, the s tonetlies present he re are a lso 

closely re la(ed to those li vi ng in lotic environments of Continenta l Patagonia 

next to them . Nevertheless, [he have o ther important simi larities to those 

li ving in othe r is lands of the Southern Hemisphere. fo r example in New 

Zealand . This fac i is due to the whole family Gri poplerygidae evolved from 

a common origin. Species of this fam il y live now in some of the remaining 

territories o f the ancient Gondwana Supercontinent as Australia, New 
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Zealand (and its South Anl(Uc tic Islands) and Patagonia and were separated 

very early in the evolution of thi s part of the world. 

The objective of tJ1e present pape r is to introduce staneflies of the Malvinas 

Islands and to discuss its poss ible role as "biological indicators" o f water 

quality, as we ll as other species of other parts of the world . 
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POOl 
A HlSTORIA NATURAL DOS A<;:ORES 

o MUSEU CARLOS MACHADO 

CONSTANClA, J.P.' & E. DIAS' 

IMuseu Carlos Machado, PT-9500 Ponta Delgada, PORTUGAL 
2Dep. Ciencias Agrririas, Univ. dos A~ores 
PT-9700 Angra do Herofsmo, PORTUGAL 

Reunidas sob 0 espirito cientifico da segunda metade seculo XIX. as 

colecryoes de Hist6ria Natural do Museu Carlos Machado constituem urn 

patrim6nio hist6rico, revelador das preocupar;oes dos naruralistas ac;orianos. 

Atraves destas colecyoes percorrem-se importantes marcos da hist6ria das 

Ciencias Naturais nos Ayores e relembram-se alguns dos seus protagonistas 

e suas obras. 
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P002 
MICROlllAL DIVERSITY IN HYDROTHERMAL 


SPRINGS OF SAO MlG UEL, At;ORES 


AGUI AR. P . ' & A .-L. REYSENBACH 2 

iDep. de Bio logia, Univ. dos A90res, PT-9502 Ponta DeJgada (Codex), PORTUGAL 
2Dep. of Biochemistry & Microbiology, 76, Lipman Drive, Lipman Hall, Cook College, 

RULgers Univ.. New Brunswick. NJ 08903 , USA 

The A zores aIchipelago is located between the paralle ls 39°43' and 36° 


55'N. in the Azores platform, limitated by the batimetric of 2000 m. Some 


authors claim that the origin of the islands is different from that of the 


surrounding ocean bottom. The latter would have been formed at (he Mid­


Atlantic Ridge but the former would have been originated by a hot sPO( 


mechanism. 


In the Azores, it's not just the magma near the surface that gives ri se 1O 


volca nic acti vity. Frequent tec tonic movements also cause the re lease of 


energy and gas. Different volcanic phenomena therefore occur in the Azores 


archipelago. 


The present work was carried out in hydrothermal sprin gs in the island of S. 


Migue l. Microbial diversi ty was detecL using fluorescenl-o)igonucleOlide 


probes for in situ hybridiza tion. 
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POD3 

OCURRENCE OF RETICULOSPHA ERA , PLATYCflRYSI S 


AND CHLORARACIU;)OPHYTA IN MACARO ESIA 


R. SCHN ETTER ' , J. DORING' , 1. BETENCUR2 
& M.C . G,L-R ODR,GUES ' 

I BOlamches JnslilUi I JuslUs-Lelbig-U ni versiwir. D-35390 G iessen. GERMA NY 
20 ep. de BJologin, Univ. de Antioq uin, Mede ll in. COLOM BIA 

30 ep. de BlOiogia Vegetal (Botanica), Uni v. de la Laguna 
E-38071 La Laguna, Tener ife (fsl as CanariJs), SPAIN 

The genus Rel;crr{osphaera Grell (belonging to Chrysophyceae or 

Haptophyta) and Plafychrysis Geitler (HaplophYla) as well as the 

Chlorarachniophyta comprise mar ine microaJgae. Benthic li ve cycle stages 

are prevailing in these algal groups. Mos tly the benthic stages are 

amoeboid. 

Two species of Reticulosphaera from tide pools of the Japanese coast and 

from tbe Cari bbean coast of Mex ico were described hilherto. At least two 

new species were found in samples taken just below low water level or 

from tidepools located near water level in Tenerife (Canary Islands) and Sao 

Miguel (Azores). As the already described species the Macaronesian algae 

are mixotrophic and form extended meroplasmociia under culture condit.ions. 

PLatychrysis pigra Geitler and Chlorarachnion replans Geitler collected in 

Las Palmas (Ca nary Islands) were descri bed in J930. Now we found these 

species in Tenerife and Sao Mignel, too, Furthermore we de tected in 

samples from Tenerife a microalga with chloroplasts that correspond In 

colour and shape to Chlorarachniophyta. 
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P004 

NEW RECORDS OF BENTHIC MARINE RED ALGAE 

(RHODOPHYTA) FROM TH E AZORES 

PARENTE, M .l. & A.1. NETO 

Dep. de Biologia. Univ. dos A'rores. PT-9502 Ponta Delgada (Codex). PORTUGA L 

Twenty one new records of marine red algae (Rhodophyta) are reponed fo r 

the Azores Islands : Gaslroclonium reflexum (Champiaceae, 

Rhodymeniales); Aglaolhamnion gall icLltrl , A. pseudobyssoides. 

Anotrichium barbatwn , A. f urcellatwn. Ceramilwl botryocarpwn, C. 

circill alUm, C. fla ccidum. C. pallidum, C. secundatwn. Compso fh amnion 

dec ompositofl, ScageJia pylaisaei, WrangeLia pell icillata (Cerarniaceae, 

Ceramiales), Dasya hutchinsiae (Dasyaceae, Ceramiales) 

Drachiella heterocarpa, Haraldiophyllum bOflllemaisollii , Radicilillgua 

thysall orh il.ans (Dclesseriaceae. Ceramiales); BrOllgll iartella byssoides, 

Chondria coeru[escells, Polysiphollia foetidissima, P. furcellata ; 

(Rhodomelaceae, Ceramiales). Da1l! concern ing mO'1'hology , phenology, 

ecological condi tions and geographical distribution of the species are 

presented. 
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P005 
COLHEITAS DE CAMPO NO AMBITO DA 

PESQUISA DE COMPOSTOS BIOACTIVOS 


MACEDO, M. I, J.P. CONSTANC1A2, I. SANCHEZ" J. MEDElROS I. 3 

IInstituto de Inova<;:ao Tecnol6gica dos Ar;ores (INOY A), PT-9S00 Ponta Delgada 
2Museu CnrJos Machado, PT-9500 Ponta Delgada, PORTUGAL 

3Centro de Investigar;50 de Recursos Namrais (CIRN), Universidade dos Ar;ores 
PT -9500 Ponta De\gada, PORTUGAL 

No ambito do projecto de "Pesquisa de Compostos Bioactivos de 

Organismos Marinhos e Terrestres dos A~ores" [oram efectuadas colheitas 

entre Fevereiro de 1996 e Agosto de 1997 e constitufda uma colec~ao de 

referencia. 

No presente trabalho sao abordados os aspectos mais relevantes inerentes as 

especies colectadas e locais visitados, nomeadamente novas localiza~6es e 

status das populay6es. E feita referencia detalhada aos especimes em cujas 

amostras foi detectada actividade bio16gica significativa, salientando-se os 

seus aspectos Etnomedicinais. 
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P006 
ESSENTIAL OIL COMPOSITION OF HYPERICUM 


F OLIOSUM AITON FROM FIVE AZOREAN ISLANDS 


SANTOS , P.A.G. I, A.e. FIGUEIREDOI, J.G. BARROSOI , 
L.G. PEDRO I & ].J.e. SCHEFFER' 

IDep. de Bioiogia Vegetal, Faculdade de Ciencias de Lisbon 

Bloco e2, Campo Grande, PT-1780 Lisbon. PORTUGAL 


2Division of Pharmacognosy, LACDR, Leiden Univ .. Gorlaeus Lab. 

PO 80x 9502, 2300 RA Leidcn, THE NETHERLANDS 


Hypericum joliosum Aiton is a low glabrous shrub with fairl y large yellow 

flowe rs in few-flowered terminal cymes. This endemic species can be found 

on all Azorea n islands, in (he laurel-juniper fores t, preferably grow ing 

above 500m, and occasionaly down (0 JOOm, both in sheltered and strongly 

sUIl-ex posed places (Sjogre n, 1984; Pena & Cabral, 1997). Also growing in 

dense PittospOTum stands, it is one of lhe first colonizers of sleep cuttings 

on volcanic ash deposils (Sjogren, 1984). "Malfurada" or "furalha" , as it is 

locally known, is considered an African element of the Azorean flora (Pena 

& Cabral, 1997), and il is one of the few endemic Azorean p lants. Ihal is 

not endangered by the exploitation of the islands' natural vege tation or by the 

competition with exolic invading plants (Sjogren, 1984). 

The eight samples of the aerial parts collected, on five Azorean islands , 

during the fi owering period o f H. joliosum were submitted (0 

hydrodistill at ion to estimate Ihe oil yie lds, and lO distillalio n-exlrac lion lO 

determine the percentage composilion of the o ils. The places o f collection o f 

the planl male rial, Ihe corresponding altitudes, the oil yie lds, lhe lota l 

percentage of oil components identified, and the main components (>5%) of 

each oi l sample are given. 

Most of these main components were also found among the dominant ones 

of the essential oil from H. pelforarum (Weyerstahl er ai" 1995) , but the 

main component. of that oi l was a-pinene (67%), whereas in the present 

study its relative amount was not higher than 1.7%. 

160 



III Simp6sio Fauna e. Flora das IJhas AIW.nlicas. Ponca Delgada, 2J · 25 Set. 98: 

CARTAU,s I P OSTER S 


Ac knowledgemenl: Th is siud y was gra nted by (he Fundayilo para a Ciencia e a 
Tecnologia (FCT) 

• Ins(i(ULo de Biolccnologia e Qufmica Rna (IBQF) - Ceniro de Biotecno\ogia Vegetal , 
Lisbon. We are gratefu l (0 FCT fo r a scholarsh ip (0 P. A. G. Santos. 

Pe na. A. & J . Cabral ( 1997): Roteiros da Natureza · Regiao Aut6noma dos Ac;ores, 

Temas e Debales, Li sboa. 

SjOgren, E. ( 1984): Ayores Flores. Direcy~o Regional de Tu rismo, Horta, Faia!. 

Weyerstahl. P., U. Spliugerber. H. MarschaU & V. K. Kaul ( 1995): Flavour Fragr. 1. , 10; 

365-3 70. 


161 



JII Slmp6sio Fauna e Flora das IIhas AIiAnlicas. POnla Delgada. 21 - 25 Sec 98: 

CARTA1..fS I POSTERS 


P007 
CARTA DE VEG ETA(;:AO DAS RESERVAS 


FLORE TAlS NATURAlS DA ILflA DO PICO 


BETTENCOURT, MJ . & E. DIA S 

Dep. Ciencias Agn'irias. Uni "Y. dos Acrores. Proj . LIFE 

PT-9702 Angra do Heroismo Codex. PORTUGAL 


A ocupa\=ao progressiva do lerrit6rio a~oriano pelo Homem reduziu , 

drasli camenle, as areas naturais. A necessidade de preservar intaclos si li os 

de grande dlversidade e riqueza florfstica levou. em 1988, a criayao, nos 

terrenos pub licos, das Reservas Florestais Nalurais (RFN) nos Ac;ores. Na 

ilha do Pico, foram criadas as do Misterio da Prainha, da Lagoa do Caiado e 

do Caveiro. Sao aq ui apresentadas, pela primeira vez para os Ayores, as 

cartas de vegeta<;ao des tas RFN, na esc ala de 1:25 .000 e descritas as suas 17 

comunidades. Tendo por base a fOlografia aerea, para 0 mapeamento dos 

grandes tipos estruturais. ap licou-se nestes urn protocolo de inventariayao de 

eSlrategia sigm al ista, de que resultaram 87 releves e a delimitac;ao delalhada 

das comunidades , descril3S com base florfstica e estru rural. A RFN do 

Misterio da Prainha apresentou grande diversidade de cobertos (14), 

destacando-se a Floresta Laurif6lia (Lau rus alorica, Frangu la azorica) e as 

comunidades de coloni zayao primaria. Na RFN da Lagoa do Caiado 

idenliflcaram-se 5 tipos de comunidades, salientando-se 0 maior nucleo 

ayoriano de Malas com Euphorbia stygiana. Finalmente. na RFN do 

Cavei ro, descrevem-se 8, a que se encont ra associado 0 maior nucleo de 

Lactuca walso11iana e 0 unico de Melanoselinum decipiens do Pico. Pelos 

resultados Oblidos, pode-se afinnar que as RFN estudadas sao areas de 

vegeta~ao natural de grande imporHincia patrimonial, ficas em endemismos e 

fomla~oes re Hqui as maduras ou sera is. 
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CEDRONELl.A CANA RIENSIS (L.) WEBB & BERTH, FROM 

MADEIRA : :\fORPHOLOGY AND DISTRIBUTION OF 

TRICHOMES AND ESSENTIAL OIL COMPOSITION 


A NTUNES, T.I, I. SEVINATE-PI NTO' , P.M.L. LOUREN<;:OI, 
A.L. PEREIRAI, J.G. BARROSOI, A.e. FIG UEIREDO' , 
L.G. PEDRO', 5.5. FONTlNHA2 & J.J.e. SCHEFFERJ 

IOep. de BioJogia Vegetal, FacuJdade de Ciencias de Lisboa, Blow C2 

Campo Grande, PT-1780 Lisbon. PORTUGAL 


2Jardim 8 ot5nico da Madeira. Caminho do Meio , 80m Sucesso 

PT-9000 Funchal, Madeira, PORTUGAL 


:\OiYision of PhrlImacognosy, LACDR, Le iden Univ., Gorlaeus Lab. 

PO Box 9502, 2JOO RA Le;den. THE NETHERLANDS 


Cedroneiia canariensis (L.) Webb & Berth. (= c. triphyiia Moench. 

Dracocephalum canariense L. ) is a sharp-smelling perennial herb, endemic 

o f Madeira, Azores and the Canary Islands (Silva and Menezes, 1946; 

Vieira, 1992; Press, 1994). 

The indumentum of the leaves and flowers was studied by scanning electron 

microscopy and by histochemical methods. The indumentum possessed non­

glandular and glandular trichomes. On the abaxial surface of the leaves, long 

non-glandular trichomes were observed, contrasting with the short conic and 

sparsely distributed ones on the adaxial surface. Glandular uichomes of two 

types, capitate and peltate, occurred on both the leaves and flowers (calyx 

and corolla), mainly on the abaxiaJ surfaces. The histochemical studies 

revealed the lipophil ic nature of the secretion. 

The essential oils isolated from the flowers (F), and from leaves collected 

during the flowering period (LF) and the vegetative phase (LV) of C. 

canariensis were obtained in {he same yield. 0.6% (v/w) . Monoterpenes 

were dominant in the oils isolated from the different aerial parts, alway s 

over 93% of the total oils, !3-pinene and pinocarvone amounting to more than 

80% in any of the oils. !3-Pinene was the major component of the 

monoterpene hydrocarbons, varying from almost 20% in the leaf oils to 32% 

in the flower oil. Oxygen-containing monoterpenes constituted the major 
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fraction of the oil (52 %, 67% and 66% of the F. LF and LV oil s, 

respecti vely) , that was dominated by pinocarvone (49% and 63% of the 

flower and leaf o ils . respecti vely). 

Ackn owledgement : This study was granted by the Centro de Biologia Ambiental, by the 

Junta Nac iona! de I n vestiga~ao Cientificil e T ec nol6gica (JNICT). Li sbon , under 

Research Contract no. PB ICJOCENI 1038192 and by the Instituto de Biotecnologia e 

Qufmiea Fina (lBQF) Cemro de BiOlccnologia Vegetal. 
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HMSO, London. pp. 286·287. 

Silva F. A. & Menezes C. A. (1946) : Elucidario Madeirensc. p. 128. Junta Geral do 

Distri[o Aut6nomo do Funcha l, Funchal. 

Vieira R. ( 1992): Flora dOl Madeira - 0 Inte resse das Planl3S Endemicas Maca ro nes icas. 

Servi~o Naciona l de Parques, Reservas e Conserva~ao da NalUrez.a, Colec~30 Natureza 

e Paisagem. n° 11 . 
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P009 
ADDITIONS TO THE KNOWLEDGE OF THE 

OPISTHOBRANCH MOLLUSCS OF SELVAGENS ISLANDS 
(MADEIRA ARCHIPELAGO, PORTUGAL) 

MALAQUIAS, M.A.E . 

Museu Municipal do Funchal (Historia Nalura l), R. da MOllr.lria, 31 

PT-9000 Funchal, PORTUGAL 


During April 1996, Museu Municipal do Funchal (Hist6ria Nalural) carried 

out an expedition ("Selvagens 96") to the Natural Reserve of Selvagens 

fslands. This expedition is part of a larger research program addressing the 

taxonomic, systematic and biogeographic issues concerning lhe 

opisthobranch molluscs of Macaronesian Archipelagos (Madeira, Azores, 

Canaries and Cape Verde). 

The knowledge about the Opislhobranchs of Selvagens Islands is based upon 

the works of Talavera (1978), Nordsieck & Garcia-Talavera ( 1979) and 

Malaquias & Calado (1997) a total of 34 species, being recorded. 

During the "Selvagens 96" expedit ion infralittoral communities of Selvagem 

Grande and Selvagem Pequena were sampled for opisthobranch molluscs, 

by SCUBA di ving to a deplh of 25 m. Specimens collected were examined, 

in vivo, under a dissecting microscope, in order to record not o nly their 

exterior morphology in photographs or drawings, but also any olher 

meaningful characteristics. 

Individuals ass ignable to a tOlal of iO species of opisthobranch molluscs 

from fi ve orders were collected (2 10 the Cephalaspidea, I to Ihe Anaspidea, 

2 to the Notaspidea and 5 to Ihe Nudibranchia) . Of Ihis set of species, 4 are 

first records for the Selvagens Islands: Berthellina eng eli, Pleurobranchus 

sp. , Chromodoris purpurea and Spurilla neapolirana. 

REFERENCES 

Maiaquias, M. A. E. & Caiado, G. (1997). The Ma\aco!ogica! Fauna of Salvage Islands. 
I Opisthobrnnch Molluscs. Boll. Mus . Mun. Funchal. 49 (28 J); 149-170 
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(CflSlropodaj . Au];) de Cu]rura de Tenerife, 208p. , pis I-XLVI. 
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1'010 
CARTOGRAPHY OF TERRESTRIAL 

GASTROPODS FROM AZ ORES 

PRIETO , C.E. " K. ALTONAGA', R . TRISTAo DA CUNHA', 
A.F. FRIAS M ARTINS I & A. R ODR IGUES' 

IDpto.de Zoolog l:l y DCA. UPYIEHU, Apdo. 644. 48080-0i lbao, SPAIN 

2Dep. de Biologia, Univ. dos A90res, PT·9502 Ponln D~(6a(j;1 (Codex), PORTUGAL 


The cartography of telTestri aJ mo! luscs from Azores has not been attempted 

(0 date , probably due to the small s ize of thell' is lands, which would no t 

permit differe ntiation of inlrainsular distribu(ion pJ.tlerns. Information taken 

from 8aekhuys ( 1975) as poinl of departure. was put into a database file 

(author, year, c ited taxo n, island , localiLY , key symbol and valid taxon). 

UTIvl coordi na tes with a prec is ion of 1 km were obtained from Azores 

maps (1:50000) for a ll placeable I""a lilies (sometimes, tentalively), and 

added to the correspondent field of the d:n.:lb:lsl.!. For this paper, only 

information from S50 Miguel and Pico islands wa:- cno :-;idered . 

Sao Miguel is the best known island ~ more than 500 records from 65 

localities were c ited but only 13 loctl li ties produced 10 or more spec ies. Up 

to 35 species were found On one sq uare km . The cen sus comprised 75 

spednc taxa (plus 4 supratida l and 3 freshwatcr species); from these. five 

taxa arc endem ic from Sao Miguel: LeW!l I)i(. vermicu losa (Morelel), 

OxychiLus at/anticus ar/anticus (Morelet & Drouet) , Ox)'chilus bara/hana 

Winter, Zonitoides azoricus Riedel and Lepfaxis caldeiranun (Morele t & 

Drouer). Distri bution patterns fo r mosr. ta.-,a Jre unclear, but it is evident for 

two re lated Azorean taxa , Phenacolil11f1x brll IH,:il s Morelet and P. pelagica 

Morelet: both are montane. but the fanner IS distr ibuted around the 

mountai ns of Sele Cidades whil st the second is rrom cen tral and eastern 

mountains. 
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On the contrary, only 42 specific taxa have been recorded fo r Pica island. 

and there is not (described) endemic taxa; in facl, all species but Acrinella 

vespertinG (Morelet) are known from Sao Miguel also. 

Funded. by the Project PRAXIS/212.1/BIA/169194 
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POll 
TAXONOMIC 'OTES ON ZA VRELTMYTA CF NURlLA A 
POSSLBLE NEW CHIRONMJD SPECIES FOR MAD EIRA 

(CHIRONOMTDAE: TANYPOD INAE) 

H UG HES, SJ. & D .A. M URR AY 

Oep. RecufSos Nat. Hidrauli ca, Lab. Reg. Eng. Civil., Caminho de Esmewldo 
Sao Marl inho, PT-9000 Fnnchtl l. PORTUGAL 

Qualila li ve collec tio ns of Chi ronomidae made by fhe authors between 1995 

and 1997 in order to investigate the OCCUITe uce of Chi ronomidae in selected 

freshwaler habitats of Madeira and estab li sh a mounted refe rence collec tion 

of Madeiran Chironomid ae, yielded 53 species and 16 new records. As a 

result of these collect io ns, at least 14 chironomid faxa fo und on Madeira 

require furth er taxonomic study. Thi s is because they di ffer from character 

descriptions of currently known spec ies wh ich may place them beyond the 

limits of variation for described species, mean ing Ihal lhey are species new 

10 science or even endemic to Madeira. One of the taxa requ irin g further 

investigation is u lvrelymia cf nubila , a member of the sub fami ly 

Tanypodinae. A resume of characteristics of the pupal exuvia distinguishi ng 

this taxon, collected in Madeira in 1996, from Zavrelym ia nubila (Meigen, 

1830), a Palaearc tic species are given. 
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P012 
RH IZOME LESION PATTERNS INDUCED BY THE 


BURROWING NEMATODE (RA DOPHOLUS SI MIUS ) ON 

ANTB1JRlUM (A NTHUR TUM ANDRAEANUM ) IN MA DEIRA 


VOVLAS , N. I, M. PESTANA ', A. TROCCO LJ I, 
I.M .O. AS RANTES' & M .S.N.A. S ANTOS' 

IlsUlUIO d i Nemalo logia Agraria C.N.R., via Amendola 165/A. 70 126 Sari . ITALY 

2Lab. Agricola da Madeira . Dircs:ao de Servi\ os de In ves1.iga\ ao Agricola 


PT-9 135 Camacha, Made ira, PORTUGAL 

3Dep. de Zoologia, Univ. de Coimbra, PT-3000 COlmbra, PORTUGAL 


A survey was conducted on anthurium planlS, Anthuriwn andraeanum 

Linden ex Andre, im poned and grown In arti fic ial substrates In 

shadehouses. in Madeira, to de termine the presen ce of the burrowing 

nematode Radopholus simili s (Cobb, 1893) Thorne , 1949 and other 

phytoparasi tic nematodes. 

Radopholus sim.ilis was found parasitizing roots and sometimes the rhizome 

with induc tion of necrotic lesi ons. Infect.ed plan ts showed signs of loos ing 

vigour, with slightly ye llowed leaves, and undersized , distorted flowers. 

Histological analysis of rhi zome sections showed tha t the burrowing 

nemalOde feeds o n peri pheral cells. Newly la id and embryonated eggs. 

juvenile stages, mature females and males were recovered from the necrotic 

tissues; the male:female ratio, in well estab lished populations, varied from 

1 :20 to I :50. Accordingly, th is nematode reproduced effic iently in the 


anthurium rhizome. 


Morphometric and morphological charac te rs of one population of R. simi/is 


are described, illustrated an compared wi th populations from other hosts and 


other geographic origin s. The damage by this phytoparasitic species to 


flo wer culli vatio n and produc tion is discussed. 


Further research on anthurium - R. simiUs interactions on the reac tion of A. 


andraeanum varieties to R. similis popul ations is being carried' out. 
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POl3 
SPIDERS (A RANEAE) ON MOUNTAINS 


IN MADEIRA AND TENER IFE 


KOPONEN, S. 

Zoological Museum, Univ. of Turku, FIN-20014 Turku, FINLAND 

Communities of ground-living spiders were studied , using pitfall traps , at 

different altitudes in the mountainous islands of Madeira and Tenerife. The 

communities are compared on the basis of their family and species 

composition. Special attention is paid on the spider faun a in natural habitats 

where the number of cosmopolitan invaders is small compared to the low 

situated and human influenced habitats in the Macaronesian island s. 
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P014 
THE INSECT FA 'NA ASSOCIATED WITH MADEIRA LAUREL 

FOREST : SAMPLING METHODS AI D PRELIMrNARY 
RESULTS 

C APELA, R .I, .. l.A . QUARTAU" M.T. Prrlo\ A. SERR ANO'. 

D . POMBO ' , 4, L PENA ' , '. D . MENEZES', ', Y. GON<;ALVES", 
I. SI LVA', L ROMAO ' , F. NUNES'. C. REG03, 

M. BOIEIRO'. G. ANDREJ & C. AGU IAR 3 

10ep of Biology, Uni v. of Madeira, l ur,;;o do Colegio 

PT -9000 Funchnl, Madeira. PORTl.'G Al 


2N~lura l Park. of Madeira. C.lJhHlhC'l do Meio 

PT-9000 Funchal , Madeira. PORI UGA l 


JOep. of Zoology an d Anl hropology, Faculty of S(,:il'llcL.:!!. Univ , of lisbon, Bloco C2 

Campo Grande. PT·J750 l isbon, PORTUGAL 


4Celll re of BiologIcal and Geological Sciences (CCI=JG). UMn , Largo do Colegio 

PT-9000 Funchal. Madeira, PO}fr UGAl 


In sects represent 78 % of all animal species pre:,cnt on Madeira island , Apart 

from syste matic reports nothing has been done concerning insect-pl ant 

interac tio ns, ecology, conserva tio n, behaviou r or genetics especially fo r 

those spec ies associated to native laurel fO re s l ~ A study on some of these 

topics is the mai n purpose of a three year proJecl which is being held at the 

Uni vers ilY or Madeira in collaboration wi th !he Faculty of Sciences of 

Lisbon and the Natural Park of Mad eira. 

]nsect cOl1lmuni lit~S arc being monitoring munlhly in two areas of laurel 

fores t, one well preserved and another degl'au....d Ilex t to ag ricultura l fi elds. 

The sampling ",e lhods include Ihe folio" IIIg Ir.rps: Pit· fa ll , Moericke, 

Malaise and three kinds of Jighl traps (CDC , New Jersey. Pirbright, 

Mercury stea m lamp). Insects fro m trees, sh ru s and herbaceous vegetation 

are sampled by sweepi ng nets. Four \\\.:athcr variables (soil and 

environmenta l temperature , rela tive humid il ) :lt1d Wind veloci ty) are being 

registe red dai ly for each area o r study. Prelin lll dry resu lts of the first year 

project compri sing mOre (han 100000 spec i mell~ from most insect orders are 

reported . 
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POlS 
VA RIAB rLlDADE NO CRESCIMENTO E A 

SEC RE<;:AO DE PROT EASES EM ISOLADOS 


A<;:OREANOS DE PHOTORHA BDUS LUMINESCENS 


CABR AL. C.M., 1.S. ROSA & N. SIMOES 

Dep. de BioJogia, Univ. dos A~ores, PT-9502 Ponta DeJgada (Codex), PORTUGAL 

Photorhadus iumin escens (Enterobacteriaceae) e uma bacteria sirnbionte do 

nematodo e ntomopatogenico Heterorhabditis bacteriophora. Esta bacteria na fase 

1 produz en zimas ex tracelulares, nomeadameme, proteases. Obse rvou-se 0 

crescimento de 8 isolados de P. lumil1escellS dos A~ol'es a duas temperaturas de 

incuba~ao, 10°C e 23°C, de modo a trayar as respect ivas Curvas de cresci menlo. 

Determinou-se 0 tempo de dupJicayao para os diferentes isolados. Verificou-se 

que 0 tempo de dupJicayao dos 8 isolados a 23°e e muito menOr que a IOoe e 

variam enIre 2,7 h para 0 isolado Az38 e 3,4 h para os isolados Az29 e Az30. A 

lOve observaram-se tempos de duplicayao que variam entre 6,2 h para 0 Az34 e 

l7,8 h para 0 Az38. eomparou-se a actividade proleasica no sobrenadante das 

culiuras, na fase de desacelera<;ilo, dos 8 isolados a lQoe e 23°C. A actividade 

proleasica foi determinada em azocasefna em equi valenles de Pronase E e mediu­

se 0 con teudo proteico total pel a metoda de Bradford . Verificou-se que a 

aCli vidade protea.sica nos sobrenadan(es obtidos a JOoC e4 a 6,5 vezes superior a 
existe nte nos sobrenadantes obtidos a 23°e para os isolados A z28, Az30, Az32 e 

Az33 e oscila e ntre 1,2 e 2,9 para os isolados A z37 , Az29, Az38 e Az34 . 0 

isolado Az34 ea que apresenta menor actividade prOleas ica, tanto a lOve com a 

23°e, com val ores de 0,5 e 0,42 mg Pronase E/ml respectivamente. A 100e 0 

isolado com maior actividade proteasica e 0 Az32 com 3,4 mg Pronase E/ml e a 

23°C e 0 Az38 com 1.6 mg Pronase E/ml. Observou Mse ass im uma variabilidade 

significativa entre os isolados, no que di z respeilo ao crescirnento e aprodw;ao de 

proteases extracelul ares. Esta variabilidade e afectada peJa temperatura de 

incuba~ao e poden'i eSlar relacionada com a ac ti vidade palogenica· observada nos 

respecli vos nematodos simbiontes a es tas duas (emperaturas. 
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P016 
NITROGEN S LIM ITIN G FACTOR OF THE PRIMARY 

PRODUCTION IN TH E "CHARCA VERDE DE EL GOLFO" 
(LANZAROTE) 

M EDINA , L. & A. LUQUE 

Grupo de Ecologia Liloral, Oep. Biologia, Uni v. de Las Palmas de Gran Canaria 
350 17, Las Palmas, ESPAN HA 

The "Charca Verde de El Golfo" is a coastal lagoon separated from the sea 


by a black sand barrier of 5 meter height and 50 m wide. II is part of a 


semisubmerged volcano, at the west coast of Lan zarote. The lagoon 's 


surface is 7 .000m2 in irregular (k idney like) form, with a maximum depth 


of 3.5 m at the middle. As results of inner biogeochemical processes, the 


NtotallPtotal is different to the sea water beach, being the lagoon 


eutrophyzed and hypersaline. 


The main groups of the planktonic cells are Cyanophyta and Chlorophyta 


changing with the season and the lOlal cell number is between I x 106 and 


20 x 106 cel.ml-I. The subject of thi s work was to determinate the limi ting 


factor of the primary product.ion. 


Samples from the lagoon wate r were incubated during January and July with 


different potassium phosphate and sodium nitrate treatments and with out 


addition as con(rol. During incubation time sa mples were Laken to check N , 


P and biomass. 


Result shows that the nitrogen is the limiting factor, because the biomass 


increases dramatically when N is added. P treatment are like control water. 


When both N+P are added the results are similar to the only N treatmen ts. Tl 


indicates wha t P is not the limiting factor ne ithe r when N is in excess. 


The atmospheric N fixed by Cyanophyta and the inorganic P diluted from 


the volcanic material make the eutrophic conditions of the lagoon. 
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P017 
ESTRU11JRA DA COMUNIDADE ALGAL EM UM 

BANCO DA FANEROGAMA MARINHA HALODULE WRIGHTII 
ASCH ERS: DlSnJRBIOS DE ANCORAGEM 

PAULA, A.F. i, J.c. CREED2 & M.A.O. FiGUEIREDO' 

ilnsLituto de Pesquisas do lardim Botanico do Rio de Janeiro 

Bolsista I.e. CNPq, BRASIL 


2Depto. Invertebrados, Museu Nacional- UFRJ, BRASIL 

3Programa Zona Costeira, Instituto de Pesquisas Jardim Botanico do Rio de Janeiro 


MMA, BRASIL 


Baneos da faner6gama marinha Halodule wrightii proporcionam habitat para 0 

desenvolvimento de algas. Entretanto, existem pOlleos estudos sabre a estrutura 

das comunidades macroaigais associadas as faner6gamas no Brasil. No 

arquipelago dos Abrolhos, BA, esses bane os vern sendo amea~ados pelo fundeio 

de barcas. Este estudo teve como objectivo comparar as comunidades sujeitas a 

diferentes l1fveis do imp acto. As algas das duas areas adjacentes apradaria (sob 

alto e baixo impacto) foram amostradas em 3 transect os por area com 8 

quadrados em cada, em agosto de 1995. As algas foram triadas em cada tipo de 

substrato: areia, rocha, n6dulo calcario ou sobre a alga Udotea flabelLum (Ellis 

et Solander) Howe, ou nao fixas, identificando os grupos taxon6micos. A massa 

seca das algas foi quantificada. No total foram 35 t(LYa seudo 6 Chlorophytas. 12 

Phaeophytas e uma Cyanophyceae. 

A area mais impactada teve 8 taxa a menos que a area sob menor imp acto (lndice 

de Sorensen - 83.3), nao havendo diferen~a na biomassa total entre os dois locais 

(media ± eITO padrao = 8.23 ± 2.35 e 12.03 ± 3.12 g.m-2 , respectivamente alio e 

baixo impacto, ANOVA, p= 0,386). Nao houve diferen,a na quantidade de 

algas fixas nos quatro substratos entre as duas areas (ANOVA, p :?'O,lO). Em 

contraste as algas nao fixas forma mais abundantes na area menos impactada. 0 

efeito da ancoragem foi percebido mais na perda de especies do que na redu<;ao da 

biomassa algal, urn dado que pode ser usado numa futura monitoriza<;ao da area 

do Parque Nacional Marinho dos Abrolhos. 
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POlS 
SPECIES RESPOl\SE TO WAVE EXPOSURE IN THE 


LITTORAL ZONE OF THE FAROE ISLANDS 


BR UNTSE, G. I . T£ LEJ N', R. NJELSEN' & K. G UNNARSSON4 

1 Kaldbak Marinebioiogica l Lab., BIOFAR Laboratory 
FR-ISO Kaldb.k , FAROE ISLA NDS 

2UniversilY o f Bergen, Bergen . NORWAY 
3Botanical Museum and Library, Copenhagen, DENMARK 

4Mari ne Research In s(ilUle, Rey k.javIk, ICELAND 

Abundance sca le values were recorded du ring low tide for 25 dominant 

species of be nthic algae and animals at 169 s ires along the coasts of the 

Faroe Islands. Spec ies response curves were calculated by use of a 

reciprocal process described by DALBY e/ al. (1978) and a computer 

app lication EXPON , developed by ARRESTAD & LEIN (1993). 

Qua litative samples of assoc iated a lgae were collected by hand from a to tal 

of 7] s iles. Appearance of these species at lhree levels of wave exposure 

were expressed as perce ntage frequency data. 

Fifteen dominant. species showed a significant respo nse to wave exposure 

on rocky shores . These species may be used to calculate a Biological 

Exposure Value (index 1- exposed 10 9- sheltered) for a given site, o r 

predict the occurrence of species if wave exposure is known. A large 

number of associated species are more frequently found on eithe r ex posed or 

sheltered shores. 
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P019 
BIODIVERSITY OF THE LICHEN GENUS 

PARMEL1A SENS. LAT. IN THE AZORES 


WATERFIELD, A. I, O.W. PURVISI, P.W. JAMES '. 
C. W . SMITH' & E. DIAS ' 

10ep. of Botany, The Natural History Museum, CromweH Rd . 

London SW7 5BD. UK 


2CPSU Hawaii, 3190 Maile Way, Honolu lu HI 96822, USA 

30 ep. Ciencias Agr;irias, Univ. dos A~ores, Terra Cha 


PT-9702 Angra do Herafsma. PORTUGAL 


Parmelia are conspicuous leaf-like , rosette-fonn ing lichens growing on 

lrees, earth and rocks world-wide, Where dominant they are ecologicall y 

important and provide valuable infonnation on the quali ty of our 

environment. 

Over 30 species occu r in the Azores where they are present from sea level 

to the inversion layer at c. 1500 m all. on the Island of Pico. The diversily 

of species present is discussed with reference to exampJes from the major 

generic segregates , Hypotrachyna, Parmotrema, Parmelia, Parmelinopsis 

and Rimelia. Principal diagnostic characters (morphological. chemical and 

ecological) of key species are presented together with colour plates as an aid 

to identificatio n for students. A preliminary key w ill be avai lable, 

The ecology of the principal species present is discussed according to the 

principal habitats, vegetation lypes and lhe significance of mic rohabitats. 

Certain species occur within marked altitudinal bands broad ly correlati ng 

with precipitation, others are more widespread. The biogeographical 

afftnities of and status of RDB species are discussed. 

The potential use of Parm elia spp. as biomonitors of environmental change 

jn the Azores is discussed. 
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CLASSIFICAyAO DAS TURFEIRAS DE 

SPHAGN UM SPP. DA ILHA TERCElRA 


M ENDES. C. & E. D IAS 

Dep. CH!ncias Agrari as , Uni v. dos A~ores, Proj. LIFE 

PT-9702 Angra do Herofsmo Codex, PORTUGAL 


As turfei ras sao prolegidas pela Directi va Habita t 92/43/CEE e constilUem 

eiemenlo integran te da paisagem a<;oriana. Sao importan les peJas form as de 

vida que envolvem (86 especies encontradas. 18 criplogamicas e 67 

fa ne r6fi tas) e por serem reguladores hfdricos. Tern preferencia por 

Andossolos Ferruginosos. Neste trabatho. eSlabeleceu· se uma metodologia 

global que permil isse c1assificar as turfciras da ilha Terceira. Consideraram­

se paramelros geomorfol6gicos, hidrol6gicos , qufmicos e filossoc io l6gicos. 

A sua anAlise permi tiu di slinguir 3 lipos de turfeiras : ( I) de Base, em vale 

endorreico (re ten<;ao da agua), domina 0 lawn , eXLremidades com hummocks 

deyido a natureza minerotr6fica da agua de escorrencia; nlye} da agua 

pr6ximo ou acima da superffcie. Baixa d iversidade fl oris tica e grau de 

cobertura de vasculares. Dominio de comunidades de Sphagnum, JWlCUS e 

Poly trichum ; (2) de Transic;ao e Sobrel evadas. em vale endorreico 

(relenlfao dc agua), mas em es tado evolutivo mai s avanlfado; microrelevo 

acentuado (aguas minerotr6ficas), irreguJaridade do sis tema freatico. Maior 

grau de cobertura e diyersidade florfs lica. Presenlfa de especies arbustivas 

(Erica, Juniperus e Calluna); (3) de Encosta e de Cobertura : turfeiras 

decliyosas (fluxo hid rico). Podem resultar de: evolucrao de lurfeira de base, 

ocorrencia de c1guas termais. Oll elevados indices de precipilacrao. 

Microrelevo acentuado, essencialmente nas extremidades (d isponibi lidade de 

nutrien tes), irregularidade do sistema frea lico. Dominio de comunidades de 

Sphagnum, JuncHs, Poiyfrichum e Pferidium . 
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P021 

PROJECTO DE ERRADICAC;:AO DO llEDYCRIUM 


GARDNER/ANUM SHEPPARD EX KER GAW L. OAS 

ZONAS LIMiTROFES DA FLORESTA LA RISSILVA 


M ARQUES, I .e. & H .e. NEVES 

Parque NalUral da Madeira, QUi nl~dO Bom Sucesso 

Caminho do Meio, PI-9050 Fundal. PORTUGAL 


Ao n(vel dos problemas callsados par especies inU'oduzidas na llha da 


Madeira podern os destacar, entre OlltroS, aqueles causados peJ as plantas 


infes rantes. Estas in trodw;5es tern um forte impaclo sobre os ecossislemas 


naturai s da ilha em especial da sua tloresta laurissilva. Nesta, tipo de habitat 


priori rar io do Anexo I da Directiva Habitats, podemos encontrar multipJas 


especies do Anexo 11 da Directiva Habitats e do Anexo I da Directiva Aves. 


As infeslaules, em particular 0 Hedychium gardnerianum que recentemenle 


passou a uma fa se de "explosao" (coJoniza'tao rapida de novas e exte nsas 


areas) ao nlvel do limite inferior da fl oresta, pOe em perigo a sua 


regenera~ao e expansao, abrindo rocos de deg rada~iio e de substitui,ao da 


fl ora indigena que conslituem uma grave amea~a para a pereuidade des te 


habitat. 


Desta forma, 0 Parque Natural da Madeira atraves dum projecto Life da EU. 


es ta a desenvolver um amplo projecto de erradi car;ao desta invasora . Estao a 


ser utilizados metodos mecanicos. uma vez que es les sao os unicos que tern 


demonstrado nfveis de eficacia suficientemen te elevados. 
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P02Z 
PESQUISA DE COMPOSTOS BIOACTIVOS DE PLANTAS E 
ORGANISMOS MARINHOS E TERRESTRES DOS A(ORES 

M AC EDO, M.l , 1. CO NSTANC IA', L SANCHEZ] & 1. M EDEIROS ' ,3 

iInslituto de Inova'Yao TecnoJ6gica dos AlYores 

PT·9500 Ponla Delgada. PORTUGAL 


2Museu Carlos Machado , PT-9500 Ponta Delgada , PORT UGAL 

3Ccmro de In ves li ga<;ao de Recursos Na lurais (CIR N). Uni versidade dos A~ores 


PT·9500 Pon'a Delgada, PORTUGA L 


Foram colhidas ern varias localidades no arquipelago dos A~ores amostras 

de J40 plantas e organisrnos marinhos as quais foram secas e ex trafdas por 

"soxhlet" corn varios solvenles organicos. Os extraclos obtidos foram secos 

e enviados para os E.U.A. para a Univers idade de Florida Cenrral. 

Os exlractos foram ana lisados relativamente a ac tividade antilrombina, 

aClividade citost<itica/cito(oxica, e na redu~ao da velocidade de cresc imenLO 

de celulas ca ncerosas do colon. 

Relativamenle ao primeiro ensaio 18 plantas apresenLaram acliv idade 

biol6gica elevada enquanto que 2 plantas apresemaram no segundo ensaio. 

Na realidade, extracLOS das plantas Hedychiurn gardl1eranum, Tropa eolwn 

majus, Hedera helix, Fes fuca jubata , Laurus azorica, Polytrichum 

commune, Briza maxima , Umbilicus rupeslTis, Echium planragineum, 

Lotus ulig illosus, Tnfolium campestre , Chelidoniwn maj llS, To/pis 

succulellta , Potamogeton polygonifol ius, Erigeron karvinskianus, 

Clasdosreph.us spongiosus. Lantana camara e Ulex europaeus apresentaram 

actividades antitrombina rnuito elevadas quando comparadas com urn branco. 

Os extraclos obtidos com diclorometano da pianla Cryptomeria japonica e 

da alga Coralina apresenraram ac tividades ciroslaticaici lol6xica elevadas. 0 

exrracto com dicloromelano da alga V iva rigida apresentou grande 

actividade na reduc;ao da proliferac;ao de celulas cancerosas do colon. 
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P023 
DI TRmUlC;:AO DOS OURIC;:OS-DO-MAR DE ESPINHOS 

CURTOS SPHAERECHINUS GRANULARlS NA COSTA DA ILHA 
DO FAIAL. AC;:ORES. NO VER.'\ O DE 1996 

M ACIEL, P .e. & I .M . GON<;:A LVES 

Dep. de Oceanografi a e Pescas, Uni v. dos Ar;:ores. PT·9900 Hari a. PORTUGAL 

No presenle trabalho comparam-se diferenles aspeclos (peso 101al, peso das 

g6nadas e diametro total) dos ouric;os-do- mar de espinhos cunos 

Sphaerech inlls grmwlaris em quatro locais da costa da ilha do Faial (Ponta 

da Doca, Monte da Gui a, Bai xa do Canal e Ced ros) sujeitos a d ireremes 

hidrodin amismos. bern como ern estratos de profu ndidade dos 0 m aos 40 

m. Pretendeu-se lambem ana lisar a des idrata<tao dos ouri~os-do-ma r ern 

funyao do tempo. bern como estabelecer relayoes biomelricas entre vari aveis. 

Analisaram-se os 830 OUrlyos-do- mar capturados por escafandro aul6nomo 

enlre os meses de 30 de l ulho e 14 de OUlubro (2.5 meses) de 1996. A 

amos tragem biol6gica efectuou-se logo achegada ao laborat6rio de modo a 

evilar a dessecayao dos anirnais. 

Existiram diferenc;as significali vas entre os vanos loca is. bern como e ntre os 

estratos de profundidade, para 0 peso das g6nadas relati vamente ao peso 

tala!. ESlas diferenyas apresenlaram, nos Cedros e no eslrato dos 30·40 m 

valores max imos. estando relacionadas com a variayao do hid rodinamismo. 

Contudo a abundancia (CPUE) entre os varios locais eSludados e 

profundidades nao apresentaram diferenyas es tatisticamente signi ticativas. A 

relac;ao diametro/peso das g6nadas nao apresentaram boa correlayao, 

parecendo depender mais da epoca do ano, ligada ao cicio reprodutivo. 
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P024 

DlVERSITY AND SEASONAL ACTIVITY OF GROlJND 


BEETLES (COLEOPTE RA : CARABIDAE) IN TWO TYPES OF 

CHAO DA RIBErRA LAUREL FOREST (MADEIRA ISLAND) 


SERRA NO, A. " D. MENEZES', Y. GO N<;:ALV ES2, 

M . BOIEIRO', R. CAPELA', D. POMBO', 


L ROMAo'& C. AG UI AR' 


ICentro de Biologia Ambiental. Faculdade de Ciencias de Lisboa 

Ed. C2, 3' Pi so. Campo Gra nde, PT-1700 Lis bon, PORTUGAL 


2U ni v. da Madei ra, Coiegio dos Jesultas. Largo do Colegio 

PT-9000 Funchal, PORTUGAL 


During e leven months (March 1997 - January 1998) grou nd beetles 

(Coleoptera: Carabidae) were sampled by means of pitfall traps in Chao da 

Ribeira (northern slope of Madeira), respectively in a climatic laurel forest 

(site I) and in a disturbed laurel forest (si te 2). A total of twelve carabid 

species were collec ted all of them endem ic. There was activity all over the 

sampliug period in both sites. Sex-ratio palterns, were inconclusive for most 

of the species sampled. In each site two diffe rent species were domi nant. 

From the remaining species two were more or less numerous for both si tes 

(Neso rthol1ws gracilipes and Calathus cofasianus) and the others were 

more or less rare. Trechus and Nesorthomus genera showed the highest 

di versity. The site I presented the more diverse and stable carabid 

community. Some abiotic and biotic aspects could explain partiall y the 

differences achieved in the carabid assemblages of the two sites analysed. 

Financial su pport was prov ided by PRAXIS XX 1/2I2. IIBIN283/94 . 
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P02S 
AZOREAN PASTU RE ARTHROPODS. 


II - SEASONA L PATTERNS 


BORGES, P.A.' & V.K. BROWN' 

l Univers ldade dos A<;ores. DCA. A~ores , PORT UGA L 

21nternauonal lnscitUie of Enlomology. London . UK 

Observati ons on the seasonal abundance (suc tion sampling) and activity 

(pitfall) of herbivorous and predatory arthropods in sown and semi-natural 

pastures of three Azorean islands (S . Maria, Terceira and Pica) are reported 

for the year o f 1994. Grass-feeding, forb-feeding and web-building seaso nal 

spec ies richness and abundance are compared wi th species richness, cover 

abundance and structu re of the vegetation sa mpled at the same (ime from the 

same sites. The results show th at grass species richness was a good 

predictor of grass-feeding insect species richness in two kinds of habitats, 

namely sown and se mi-natural pasture . Three vegetation slructural indices 

(cover abundance of perennial forbs, cover abundance o f perennial g rasses 

and the tO ta l vegetation alpha-di versity) are good predictors of in vertebrale 

abundance in the studied sown and semi-nalUral pastures. Such resul ts are 

discussed In re la tion to ecological and managemenl factors that may 

influence seasonal dynamics in pasture arthropods in the Azores. The 

poten tial use of polyphagous predators as irnponant pest managemem Lools 

is discussed. 
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P026 
INFLUttNClA DO APASCENTAMENTO E DO CORTE DA 
ERVA D S PASTAGENS NO CONTROLO DE MYTHlMNA 
UN/PUNCTA (HAWORTH) (LEPIDOPTERA , OCT JDAE) 

M EDEIRDS, J.B ., V . V,EIRA & J. TAVARES 

Oep. de Biologia, Uni v. dos A~ores, PT-9502 POllia Delgada (Codex). PORTUGAL 

Mythimna unipuncra , praga das pastagens pemlanentes dos Ac;ores, e uma 


especie polffaga e mullivoltina nas condic;5es edafo-climaticas dos Ac;ores , 


sendo as pap ulayOes larvares abundantes pri ncipa l mente nas estayoes do 


Ve rao e O Ulo no , causa ndo prejulzos em cerca de 8% da produyao vegetal 


das pastagens e, por vezes, danos graves no milho. 


Este insecto, tendo habitos nocturnos, geralmenle s6 t detectado pelos 


agricuhores q uando a destruiy3.o da erva das pastagens e bern visivel, 


recorrendo-se entaO aDs lratamentos qufmicos para com baler a praga. 


Geralmenle, os resultados obtidos nao satis fazem aO nfve l tecnico, 


econ6mico e ambiental. 


o estudo e a aplica<;ao de meLOdos allernati vos a lura qufmica LO rnam·se 

assim indispensavei s. 0 recurso as praticas culturais, des de que 

atempadamente e com a interven<;ao do agri cullor, e fund amental para 

minimi z.ar as es tragos devidos as larvas de M. unipuncta. Com efe ilo, as 

pnll icas de apascentamento pelo gado e dos ca rles para s il agem e feno 

reali zados em 6 pas tos das Arribanas (Sao Miguel), entre Maio e Outubro 

de 1996, provocaram redu~6es de 62 a 85% nos nlveis populacionais da 

praga. 

As pralicas culturais , tal como a luta biol6gica, conlribuem para limitar 0 

impacte de M. unipuncfa no agroecossis tema insular, evitando-se 

sobremane ira a aplicavao de produtos fj [Qssani tarios. 
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P027 
AN INTRODUCTORY ANALYSIS OF THE PHYTOPHAGOUS 

INSECT COMMUNITIES ASSOCIATED WITH THE 

MADEI RAN LAURISILVA FOREST: HOMOPTERA, 


AUC HENORRHYNCHA 


QUARTAU, LA. 1,2, D. POMBO' , R. CAPELA>, l. S ILVA' 

C. REGOi.2 , M . BOlElRo1.2 & G. ANDREI 

IDep. de Zool. e Anlropologia, Fac. de Ciencias da Univ. de Lisboa 

Campo Grande, 1750 Lisboa, PORTUGAL 


2Cenlro de Biologia AmbienL.l l, Fac. de Ciencias da Univ. de Lisboa 

Campo Grande, 1750 Lisboa, PORTUGAL 


3Uni v. da Madeira. Largo do Colegio, 9000 Funchal, Madeira. PORT UGAL 

4Parque Natur:ll da Madeira, S. R. A. F. P. 


Regina Aut6noma da Madeira, PORTUGAL 


Preliminary data on the specific richness and re lative abundance of the 

Homoptera Auchenorrhyncha associated with the Madeiran lallrisilva fores t 

are here presented . The insects were monitored in three main layers of the 

laurisilva - herbaceous, shrub and arboreal - through standardized sweeping 

with entomological nelS and during a sampling period which started in 

February of 1997. The spacial and temporal dis tribu tion of the 

Auchenorrhyncha species fou nd throughout the different layers were 

analysed, by giving particular emphasis to the endemic plant species. 

Partially financ ed by PRAX IS XX I (Project no. 212. IIBI Al283/94). 
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P028 

TESSERO PORA ATLANTICA (CIRRIPEDIA: TETRACLITIDAE) 


FROM S. MIGUEL, AZORES 

COSTA, A.C.R.' & M. B. JONES' 

I Oep. de Biologia, Univ. dos A\-ores, PT-9502 Ponta Delgada (Codex), PORTUGAL 

2Plymouth Environmental Researeh Centre (Oep. of Biological Sciences) 


Univ. of Plymouth, Plymouth PLA SA A, UK 


The barnacle Tesseropora was considered to be primarily an insular Indo­

Pacific genus until Tesseropora atlantica was described (Newman & Ross, 

1977) from the Atlantic Ocean based on specimens collected in Bennuda, 

St. PeterlPaul rocks (south Atlantic) and the Azores (Urzelina, S. Jorge). 

The only other reference to T, atlantica is in a recent paper by Southward 

(in press) who establishes new records for the Azores from Faial (Monte de 

Guia) and S. Miguel (Ponta Delgada breakwater). Professor Southward 

con finned the identification of T atlantica from our collections at Cerco de 

Caloura (S. Miguel) and has reported suppressed development for this 

species (Southward, in press). The presence of T atlantica on Bennuda and 

the Azores confirms that oceanic islands act as refuges for ancient forms. 

The recent discovery of T atlantica on S. Miguel offers the opportunity to 

study the ecology and biology of this little-known "living fossil". In this 

paper, we report on the habitat, distribution and several population 

parameters (relative abundance. density and size structure) of T. atlantica at 

Cerco da Caloura. Morphology of individuals was studied on a 

morphometric basis, and description of the feeding cirri and external plates 

is presented using scanning electron microscopy. 

Newman, W. & Ross, A. 1977. A living Tesseropora (Cirripedia; Balanomorpha) from 

Bermuda and the Azores; first records from the Atlantie since the Oligocene. 

Transactions of the San Diego Society of Natural History 18,207-216. 

Southward. AJ. (in press). NOles on Cirripedia of the Azores region. 
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P029 

OIURNAL MOVEMENTS h'll PERCNON PLANISSIMUM 

SLATER, EM. 

School of Pure & Applied Biology, Univ. of Wales. Cardiff, UK 

(address for corrcspondence: 


Llysdinam Field Centre Newbridge-on Wye Powys, LDI 6NB. U.K.) 


Percnon planissimum is a widespread shore crab species in the Canary 

Is lands. The daily acti vity patterns of populal.ion on a boulder shore on {he 

sou(hern coasl. of La Gomera was monitored during Ocwber 1997. The 

animals are most ac(i ve during {he heat of (he day and show a tendency ro 

align themselves 10 the direction of the sun. Numbers of animals are 

quantified against time and position on the shore and the competitive 

inleractions between individuals of different sizes are also described. 
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COMPORTAMENTO DA LULA-MANSA, LOLlGO FORB EST, 


EM DIFERENTES REGIMES DE LUMINOSIDADE 

PINTO, A.L I & F. PORTEIR02 

IDep. de Biologia, Univ. dos Ayores, PT-9502 Pantn Delgada (Codex), PORTUGAL 
2Dep. de Oceanografia e Pescas, Univ. dos A'jores, PT·9900 HorLa, PORTUGAL 

o es tud o decorreu numa unidade de aquacu]lura desenhada e construida 

especificamenle para a manutenQao de lulas em clltiveiro, onde estava 

inslalado urn sistema videogrMico para 0 reg,isto das experienclas 

observadas. As lulas, observadas em diferentes perfodos (Novembro a 

Dezembro de 1995 ; Jane iro a Mar90 e em Junho de \996), fmam sujeitas a 

dife re ntes regimes de intensidades luminosas e comprimentos de ollda. P<U8 

cada urn dos ambientes iuminosos obtidos, quantificou-se 0 sentido e a 

velocidade do movimento, 0 grau de compacta9ao do cardume e a capacidade 

para evitar obstaculos, Foram registadas diferen9as significativas nos varios 

param etros quando em condiQoes diferentes de luminosidade, 
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P031 

COMPORTAMENTO PREDATORIO DE LULA-MANSA 

(LOLlGO FORBES!) EM CATIVEIRO 

C ARDIGOS, F . I, F. PORTE'RO ' & P . L1M A2 

' Oep. de Oceanografia e Pescas. Univ. dos Ac;ores. PT·9S00 Horta. PORTUGAL 
2Univ. of Sheffiels. MBA Laboratory. UK 

Numa unidade experimental de aquacultura. instalada no Departamento de 

Oceanografia e Pescas da Univers idade dos Ayores, mantiveram-se lulas ern 

cativeiro. a sistema esta. eq uipado com circu ito de v(deo, 0 que pennitiu 

filmar 0 comportamento alimentar destes animais. Foram fornecidos 

chicharros, 0 item alimenlar mais comurn na dieta das lulas selvagens 

(Marlins. 1982; Pierce er ai. 1994). Identificaram-se 7 fases no 

comportamento predat6rio: 1- delee,aO; 2- rota,ao; 3- persegui,ao; 4­

projee,ao dos lenticulos; 5- abra,o; 6- imobiliza,ao; e 7- ingestiio. A fase 4 

(projec,iio dos tentaculos) s6 foi observada quando 0 ataque visava pres as 

vivas. Se a presa se encontrava morta ou TTloribunda esta fase nao era 

executada. Aparentemente, a projec<;ao dos tentacul os e estimulada pelo 

movimento das presas. 0 comportamenlo predat6ri o de L forbesi e 
comparado com 0 de outras especies de lula. 
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REPRODUCTIVE BIOLOGY OF SPHOEROIDES MARMORATUS 

IN THE AZORES 

ARRUDA, C. & J. AZEVEDO 

Oep. de Biologia, Univ. dos A~ores. PT-9502 Ponla Oe\gada (Codex). PORTUGAL 

The Tetraodontidae group includes some species belonging to the genus 


Sphoero ides. In the Azores archipelago this genus is represented by one 


species, Sphoeroides marmoratus (Lowe, 1839), whose (he reproductive 


mechanism remains unknown. 


The present work, carried out in the south coast of S.Miguel Is land. 


conlributes 10 lhe knowledge of the reproductive biology of S. marmoratus. 


Morphological and chromatic differences between maJ es and females are 


studied. Underwater observations of the reproducti ve behaviour are 


reported. The gonadal cycle is described, based on macroscopic and 


histological observations. The possibility of hermaphrod itism is discussed. 
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!DADE E CRESCIMENTO DA GARO PA, SERRANUS 

ATRICAUDA (GUNTHER, 1874), DOS AC;:ORES 

COST A, G.M . ' , H.M. KRUG ' & R .S. SANTOS' 

IDep. de Ciencias Agnirias, Univ . dos Ayores 

PT -9700 Angra do Herofsmo, PORTUGAL 


2Dep. de Oceanografia e Pescas, Univ. dos Ayores, PT 9900 Horta, PORTUGAL 


A idade e cTescimento da garoupa, Serranus atricauda (Gunther, 1874), 

forarn estudados pel a observa<;ao dos 0 (6 IiLOS (sagitta n=279) e pela analise 

de frequ € ncias de comprimenLO (n:::767). Para se es timar os parametros da 

curva de crescimento de Von Bertalanffy, utilizaram-se tres metod os, leitura 

direeta e relrod.leulo (metodos direetos), e ana lise das frequencias de 

comprimento atraves do programa MULTI FAN (metodo indireclo) As 

curvas oblidas pm leitura direcla e pelo MULTIFAN deram resultados 

simi lares, sen do respeclivamenle, Lt=51.82(1 -e -0. 121370 l(t+ 1. 98)), e 

Lt=63.6(I -e -0.075«(+3.328)), a corva obtida por retrocalculo apresenta 

diferen<;as significativas em re\a<;ao as duas anteriores e, e a seguinte 

Lt=44 .9(l -e -0 177«(+0.72)). 

Estas d iferen<;as sao, nas primeiras idades, devido ha falta de indivfduos 

amostrados e seleetividade da ar le de pesea, e nas ul[imas idades, devido ao 

reduzido numero de indivfduos observados e a sua dispersao. Apesar dos 

parametros de crescimento apresentarem diferen<;as, uma vez que 0 numero 

de classes de idade observadas e a sua representativ idade varia ram entre 

metodos , 0 que provoca varia<;ao dos parametros, as curvas por eles 

representadas nao apresentam diferenyas significati vas , excepto no ja 

referido caso do retrocalculo. Perante os resultados obtidos pode-se afirmar 

que a garoupa apresenta urn crescimento lento, e que 0 comprimento max imo 

observado nos A~mes e superi or ao dado pela bibliografia. 
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P034 
ASPECTOS DA REPRODU<;:AO DE ALGUNS PEIXES 


DEMERSAIS C APTURADOS NO ARQUIPELAGO DOS A<;:ORES 


MENDON~A, A., S. ESTAClO , H. KRUG, 
G. MENEZES, M . PINHO & 1. BRA NCO 

Dep. de Ocellnografi a e Pescas, Univ. dos A~ores 


PT-9900 Hocl" A,ores. PORTUGAL 


A especiticidade dos reC UfSOS insulaTes e a escassa inforrnac;ao biol6gica 

disponfvel refor~a a importiincia deste eSludo, que faca alguns aspectos 

rep roduto res de dive rsas especies demersais marinhas. As ammit ras foram 

capturadas no ArquipeJago dos Ayores, nO decorrer dos cruzeiros de 

investigal'ilo de 1995, 1996 e 1997, a bordo do Nil ARQU IPELAGO. 

Foram amostrados urn lotal de 933 exemplares de Lepidopus caudatus, 699 

de POllti,,"s kuhlii, 2331 de Helico/ellus dacty/oprerus, 860 e 405 de Beryx 

spiendens e 8eryx decadactylus, respectivamenre. A arnosrragem consis tiu 

n3 medic;ao dos comprimenlos lorais e furcai s. identificac;ao de sexos e 

delermina<;ao dos eSlados de malUrac;ao. Estimou·se a propor.yao de sexos. a 

qual foi teslada atraves de uma ana lise Qui-quadrado. As ogivas de 

matura'i30 foram calculadas atraves da aplica.yao das curvas Logfstica au de 

Gompen z, a fim de se abler as comprimenlOs de 1- matura~ao. Estes 

para metros fo ram determinados para 0 numero total de indi viduos e 

separadamente para machos e femeas. Os resu ltados obtidos foram 

correlacionados com os apresenlados noulros estudos, contribuindo assim 

para urn melhor conhecimento da biologia das referidas especies do 

Atlantico Nordeste. 
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P035 
REPROD CTlON, SEX-RATIO, LENGTH- EIG'!H AND 
LENTGH·SEX RELATIONSHIP IN BARRED HOGFISH 

(BOD/ANUS SCROFA) AND ISLAND G RO UPER 
(MYCTEROPERCA FUSCA) FROM CANARY ISLANDS 

SANCHO, A. & A. BR ITO 

Oep. of An imal Biology (Marine Sciences), Univ. of La Laguna, ESPAN HA 

The barred hogfish, "Pejeperro" (Bodian.1S scrofa Valenciennes, 1839) and 

is land grouper, "Abade" (Myeleroperca fus ca , Lowe 1836) are at present 

the two only species endemic of the macaronesian island that reach long size 

and have great commercial exploitation. These species are common in 

Canary Islands, bllr dlle strong overfishing have become rare in so me places 

(Teneri fe, Gran Can aria, La Palma). 

In spite of their biogeographic and fi shery importance exist shortage of fact­

finding abollt these spec ies. For Ihis reason require studies to comribule 

towards management and conservation dec ision, as well as obtain their 

belter biological knowledge. 

Reproducti ve strateg y, spawning season, sex· ratio, length-weigth and 

lentgh-sex relati onship o f specimens captured in Lanzarote, Tenerife and La 

Gomera were studied , Both species exhibit co lour patterns whit particular 

charac ters (xanthic in Island grouper and sexlial dimorphism in Barred 

hogfish ). 
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P036 
A ALlSE COMPARATIVA DA DlET A DE TRIPTER YGION 

DELAISJ CADENAT & BLAC HE (1971) DOS AC;:O RES EM 


DlF E RENTES SECC;:OES DO TRACTO DlG ESTIVO 


OLI VE IRA. M.R. I . K . ERZINI' & RS. SANTOS I 

IDep. de Oceanografia c Pescas. Uni v. dos Ayores, PT-9900 Horta, PORTUGA L 
2UCTRA, Uni v. do Algarve, Campus de Gambelas, PT-800D Faro, PORTUGAL 

Com es te es tudo pretende-se descrever a diela de Tripferygion delaisi , nos 

Ar.;ores considerando a anali se faseada do traclo digestivo, de modo a 

detenninar qual a melhor seclfao para a caracteriza<;ao da dieta. A pnmelra 

sec(j.ao do tracto diges tivQ considerada prolonga-se desde 0 es6fago ate ao 

tim do primeiro n6dul o do lfacto. A segunda sec(j.ao corresponde a restante 

paryao e es tende-se ate ao anu s. As dielas determinadas em cada uma das 

seq;6es foram comparadas com a eSlabelecida para a totalidade do trac to. A 

detennina~ao das dietas baseou-se na analise de 90 exemplares. Para a 

descrit;ao de cada uma foram aplicados metod os qualitati vos (classificat;ao 

taxon6rnica dos itens cons iderados)~ quantitati vos (frequencia de ocorrencia, 

O/OFo. coeficiente e rn numero, %Cn. e coeficienle em peso, O/OCp): mi slos 

(coefi ciente alimen tar. Q e indice de importancia relati va. IRI) e alguns 

indices e rnedidas complernentares (numero m~djo de presas, Nmed, indice 

de vacuidade, IV e fndi ce de reple<;ao, IR). As presas foram hierarquizadas 

por importiincia na dieta de acordo com os metodos de Hureau (1970) e 

Rosecchi & Nouaze (1987). A diversidade (fndice de Shannon e Simpson) e 

a sobreposi<;ao (fndice de Schoener) das dietas Ioram calculadas. As die tas 

detenninadas nas sec~5es anterior e posterior do tracto foram comparadas 

estatisticamente de acordo com 0 teste T2 de Hotelling associ ado a tecnica 

de "randomization" . Verifi ca- se que a sec~ao posterior do tracto se parece 

ajustar aos melh ores resultados por unidade de tempo des pen dido, muito 

embora a utili za~ao da totalidade do traeto seja a que fomeee os resultados 

mais precisos. 
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P037 
CANIB ALISMO PARENTAL DOS OVOS NUMA POPULA<;:AO 

DE R6I-ANZ6IS, OPHIOBLENNlUS A TLANTlCUS 

ATLANTlCUS (pISCES: BLENNIIDAE) NOS A<;:ORES 


CORREIA, c.'. P . AFONSO' , R .S. SANTOS' & K. ERZINI' 

IDep. de Ocennografia e Pescas, Univ. dos Ayores . PT·9900 Horla, PORTUGAL 
2UCTRA, Un iv. do Algarve, Campus de Gambelas, PT· 8000 Faro, PORTUGAL 

Neste estudo pretendeu-se investigar a ocorrencia de canibalismo dos ovos 

por parte dos machos durante a epoca de reprodu~ao. Com este objecti v~ 

mo nitorizou-se uma popula\ao de Irinta machos durante urn perlodo limi tado 

e inserido na epoca de reprodu~aa. Ap6s esta monitoriza\30 removeram-se 

os machos dos ninhos e procedeu-se a respectiva amoSlragem bio l6gica e 

analise dos conteudos eswmacais, com 0 intuiw de contabilizar a ocorrencia 

de ovos no tracto digesli vo. as resultados obtidos revelaram que no total de 

indivfduos analisados 80% possulam avos no tracto. variando 0 numero 

entre I a 143 ovos encon trados. a nurnero medio de posluras em cada ninho 

mostrou-se significativamente relacionado (testes de correla~oes de 

Spearman) com 0 numero de ovos em cada tracto, 0 que nos leva a concluir 

que 0 numero de ovos canibalizados aumenta com 0 numero de posturas 

presentes num ninho. a factor de condj~ao , bern como 0 comprimento total 

dos machos, a area do ninho e a indice gonadossomMico nao se mostraram 

significativamenle relacionados com as ovos encontrados nos trac tos . 
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CARACT ERIZA';:AO DA ICTIOFAUNA CRIPTICA DO MONTE 


DA GUlA (FAIAL) UTILIZANDO UM METODO DE CENSOS 

VISUAlS 


M AC HETE. MA & R.S . SANTOS 

Dep. de Oceanografia e Pescas. Univ. dos A~ores , Cais de SaJHa Cruz 

PT-9900 Hoct•. PORTUGAL 


No presente lraba lho apresentamos uma caracteri zalYao vertical e horizonta l 

da fi s iografi a, batimetria e biocenose das zonas de reserva do Monte da 

G ui a , incluindo Caldeirinhas (I1ha do Faial - A~ores). Estas zonas 

apresentam uma itnportancia considen1vel ja que nelas aca rrem grande parte 

das esp~ci es caracterfsticas desta ilha. Para 0 presente trabalho foram 

utili zados metodos naD destrutivos (ccnsos visuai s), 

a s resultados permitem descrever a di S lribui~ao vertical e horizontal em 

var ios (ipas de substratos, de indi vfduos das seguintes famflias : Serranidae, 

Scorpaenidae. Gadidae. Apogonidae. Gobidae, Blennidae e Tripterygidae. 

Com es te es tudo procurarnos nao 56 apJicar um metodo de censos visuais a 
caractenzac;ao de urn ictiopovoamento crfplico. mas tambem fornecer dados 

imponan(es sobre a d istr ibuic;ao destes indi vfduos nesta zona especffi ca . 
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CENSUS - A MONITOR ING PROGRAMME OF 


THE COASTAl. FISH COM MUNITffiS OF 

MADEIRA ARCHLPELAGO 


ANDRADE, C.A .P. 

Direcyao Regional de Pescas, Governo Regional da Madeira 

PT·9000 Funchal. PORTUGAL 


Marine reserves are mainly created for conservation purposes, aimed to 

provide prmection to endangered species/ecosystems or to provide a 

breedi ng refuge for exploitable species. In these sensiti ve areas non­

destruc tive methods for continuous monitoring of (he prmecled species are 

necessary. 

The paper presents and discusses a method being applied in Madeira 

Archipelago as part of a programme for the censusing of tish populations ­

CENSUS. The method combines single-po int and transect techniques of 

visual census of fish conducted at marine reserves and nearby coastal areas 

where fi shing is allowed. The information collected includes species 

identification, number o f individuals and eSlimated length. The CENSUS 

programme aims to evaluate the role of the local marine reserves as fish 

breeding grounds aud nursery areas for the mos t important commercially 

fi sh species. 
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CA ACTERlZAyAO DA ICTlOFAUNA DA RESERVA 


NATURAL DO GARAJAU - ARQU IPELAG O DA MADEIRA 


DELGADO , C. & B. FARIA 

Parque Natural da Madeira, Quima do Born Sucesso 

Carninho do Meio, PT-9050 Funchal, PORTUGAL 


A Reserva Natural do Garajau e uma Area Marinha Protegida situada na costa sui 

da Madeira. 

Durante Abri l-Maio e ]ulho-Agosto de 1997 procedeu-se acaracterizalJao gerai da 

Reserva, envolvendo a avalialJao da compos ilJao em especies e abundancia da 

ictiofauna, baseada numa amoslragem de 35 Iransectos. 

De acordo com as expectativas, as 44 especies invemariadas distribuiram-se nos 

biotopos assoc iados com 0 substrato rochoso. 

o substrata m6vel apresentou uma menor diversidade especffica, podendo destacar­

se Heteroconger longissimus. 

No tratamento dos resultados comparou-se a abundancia das 6 especies mais 

comuns. Da analise de varian cia inferiu-se que a varialJao sazonal do efectivo de 

cada uma delas nao e significativa, excepto uma. Contudo foram evidentes 

d iferenyas na dislribuiyao ao tongo da Reserva de 5 das 6 especies anahsadas. 

Os censos sazonais nao indicaram uma variayao significati va do efecti vo do tOlal 

das especies. 

as resultados desla primeira caracteri zayao da Reserva Natural do Garajau apontam 

para beneffcios consideraveis com a eventual instalalJao dum recife artificial , do (ipo 

embarca~ao afundada, nomeadamente: 

- aumenta da area de substrato duro 

- aumento da ictiofauna associada 

- incremento das actividades turist ico-rec reativas associadas ao mergulho amador 

- elevado interesse cientffico no estudo e monitorizayao do novo ecossistema. 

Apesar de sumaria est a caracterizayao podera contribulT para · a realizaIJ30 de 

lrabalhos futuros de apoio a programas de conservalJao e ordename nto desta 

Reserva. 
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SPATIAL VARIATION OF FISH ASSEMBLAGES 


IN THE FAIAL-PICO CHANNEL (AZORES) 


TEMPERA , F. & R .S. SANTOS 

Oep. de Oceanografia e Pescas, Uni v. dos Ac;.ores, PT-9900 Hona, PORTUGAL 

As a result of the applicat ion of the Habitats directive to the archipelago of 

the Azores, three sites located in the Faia l-Pico Channel were recently 

classified as Sites of Communitary Interest (SCI's) - Monteda Gu ia, Baixa 

do SuI and Ilheus da Madalena. The knowledge of how the natural 

corrununities vary within and between these areas wi ll be one of the main 

features thal will have to be considered for the definjtion of any zoning or 

management plans for eac h of the areas menlioned. 

During the Summer of 1997 an intensive study on the spatial variation of 

fis h assemblages took place in the three siles mentioned above and in Baixa 

do Norte (an isolated reef just as B. do SuI). Twenty-two stations 

representati ve of the spatial heterogeneity of these four areas in tenns of 

exposition to wave action, depth and boltom complexity were sampled. 

Band-transects complemented by random quali tative search periods were 

used to sample fish assemblages. 

The poster will presen t results that relate differences in species composition 

and quantitative structu re of fish assemblages to the abiotic factors studied. 

Ev ide nce that isolated reefs hold assemblages with distjnct features are 

discussed in face of a future zoning of the three SCI's. 
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P042 
COMO SE COMPORTAM OS PEIXES DO 


OCEANO PROFUNDO? 


CARREIRA. G., F. PORTEIRO & R.S. SANTOS 

Dep. de Oceanogrnfia e Pescas. Univ. dos A<;ores, PT-9900 Horta, PORTUGAL 

Ainda que a investigay30 do oceano profunda tenha side iniciada ha mais de 

urn secuio, 0 comporlamento das especies em arnbiente natural s6 comeyou a 

ser observado mai s recentemente, com base ern imagens reco lhid as par 

su bmersfvei s de in ves tigayao. 

Em 1976 foram delec(adas comunidades biol6gicas associadas a act ividade 

tect6nica na zona do Pacifico Este (fontes hidrolermai s). Em 1985 foram 

descoberlas as primeiras zonas de acti vidade hidrolennal no Atlantica. 

Estes locais l~m focalizado mui to do interesse da in ves tigay30 no oceano 

profunda. Os ac tuai s submersfveis (como 0 "Alvin" e 0 "Nautile") tern 

obtido mesmo regi stos video. 

Para 0 presente trabalho , procedemos aanalise do comporramenlO (padr6es 

de iocomo9ao, dis tribuiyao, reJay30 com 0 substrato) de algumas especies de 

peixes e outra macrofauna, observada nos videos obtidos peJo submersfv el 

"Nautile" (cruzeiro MARVEL: AMORES, MAST3, CT 0040) e 

submerslvel "Alvin" (RJV ATLANTIS W97-009 ), no ano de 1997, ao 

largo dos A<;ores (Menez Gwen , Lucky Strike, Rainbow). Estes registos 

constituem oportunidades unicas para 0 conhecimento de varios aspec tos do 

comporlamento das especies que frequentam estas zonas. 

Com este lraba lho, vamos procurar demonslrar como estes regisLOs 

constituem fe rramentas importanles para a descriyao pormenorizada de 

algun s padr6es de comportamento de esp6cies do oceano profundo. 
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P043 
ALOPATERNIDADE NOS PEIXES POMACENTRinEOS DOS 


A';:ORES (A BUDEFD UF L URlDUS E CHROMIS UMBA TA ) 


FONTES, J.M ., P. AFONSO & R.S. SANTOS 

Dep. de Oceanografia e Pescas . Univ . dos A)ores. PT·9900 Horta , PORTUGAL 

Na maioria dos peixes corn cuidados parentais, e 0 mach o que garante os 

cuid ados necessarios a sobrevivencia das posluras. Em algumas espec ies 

com esta eSlrategia certos machos adoptam e cuidam da descendencia de 

oulros indivlduos (alopaternidade). 


Entre Maio c Setembro de 1997 foram monitorizadas na ilha do Faial, 


A,ores. uma popula<;ao de Abudefduf luridu. e outra de Chromis limbata 


durante os respeclivQs perfodos de reprodu~ao . com 0 propos ilo de 

in vestigar a exislencia de fen6menos de alopatern idade. Em re l a~ao auhima, 

foi tambem caraclerizada a dinamica reproduli va da especie. Fez-se urn 

estudo comparativo entre individuos aloparenlais e parentais, bern como 

entre as duas especies comparando varios aspec tos do seu comportamento e 

sucesso de acasalamento. 

202 




P044 
REPRODUC;AO DA GAROUPA DOS AC;ORES 

(SERRA NUS ATRICAUDA) 

LOURINHO, P.c. & R.S. SANTOS 

Dep. de Oceanografia e Pescas. Univ. dos Aryores, PT-9900 Horta, PORTUGAL 

Com este trabalho. pretendeu-se Fazer uma descr i~ao da bioiogia da 

reprod u'tao da garoupa dos At;.ores. E urn peixe 6sseo penenceme a [amilia 

dos serranfdeos. Distingue-se por poss uir rnan chas quadrangulares caslanhas 

e alaranjadas sabre os flancos do carpa, dlspos tas verlicalmente ao lango da 

linha da barbatana dorsal. A barbatana caudal , di stingue-se pela sua cor 

anegrada, podendo apresenlar pin.as azu ladas dispostas de fonna aleatoria. 

Com grande imporliinda comercial nos A90res, e uma especie que se 

encontra em zonas costeiras. Sao indi vlduos solitarios. que se reunem 

somente para a reproduryao. acasalando nonnalmente em pares e ao 

entardecer. Tra ta-se de urna especie he rrnafrodita simultanea l que nao se 

autofecunda. tendo as g6nadas (ovocesLlcul os) urn desenvolvirnento 

sincr6n ico . Cada urn dos indi vid uos do casal. emite 6v ulos ou esperma. A 

fecundarrao e externa e sern cuidados parentais. Procedeu-se a analise 

hi slol6gica e rnacrosc6pica de g6nadas. E laborararn-se escalas de maturarrao 

de ovarios e de testfcu los. Calcularam-se os Indices Gonadossomatico , 

Hepatosso matico e 0 Factor de Co ndirrao. Estimou-se a variarrao temporal e 

de tamanho corporal. 0 perfodo de repmdu9aO da garoupa e entre Julho e 

Outubro, rneses a que correspondern os valores rnai s elevados e rnais baixos 

do fndice Gonadossomiti co, respecti vamenle. 0 c icio reprodutivo eanua1. 
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INFESTATION OF THE PARROTFISH, SPAR/SOMA CRETENSE 

(SCARIDAE), BY THE FISH LOUSE, 

ANILOCRA PHYSODES (ISOPODA: CYMOTHOIDAE), 


IN THE CANARY ISLANDS 


T HORSEN, D. I, K.L MILLE2 & J.L. VAN TA SSELL' 

IScience Research Program , H. Frank Carey High School 
Franklin Square, New York 1101 0, USA 

2Rori da Dep. of E nvironmental Protection, Bureau of Beaches and Coastal Systems, 
3900 Commonwealth Blvd .. M.S. 300, Tall ahassee. Florida 32399-3000 

3New Jersey State Aquarium, I Riverside Drive, Camden, New Jersey 08 103, USA 

Underwater SCUB A visual surveys were conducted on the is land of Gran 

Canaria during the summers of 1993, 1994, and 1998 and on the Island of 

Lanzarote during the s ummer of 1993 to characterize the dis{ribution and 

infestation rates of the ft sh louse, Ani/ocra physodes , found to parasitize the 

Parrotfish, Sparisoma crefense. 

Despite their sympatric distribution throughout the Med iterranean and 

northeast Atlantic and the broad specificity of A. physodes, this is the first 

documented occurrence of A. physodes on a fi sh of the family Scaridae, The 

distribut ion o f isopods was patchy and corresponds to biological parameters 

such as the density of the host population and the loca l abundance of 

predators (e.g., cleaner fishes). Of 452 parrotfish observed on Gran 

Canaria in 1993, 13% were parasi tized. On the other hand, no parasites 

were observed on the parrotfish of Lanzarote. Whi le Ani/ocra physodes is 

considered to have minimal host.-effects, the isopod infesta ti on rates may 

reflect biological changes occurring on the islands . 
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P046 
A VISUAL ASSESSMENT OF THE INSHORE 


FISHES OF GRAN CANARIA 


HAJAGo , LG. t, LL. VA NTASSELL' 

IBard College, Annandale-on-Hudson, New York , U.S.A. 12504 
2New Jersey S!a!e Aquarium, Camden, New Jersey U.S.A. 08 103 

An in situ visual survey technique (5 minutes and 100 m2 area) was used to 

assess the inshore fishes off Gran Canari a. In 1996, 211 visual surveys 

were conducted at 9 localities. A mean of 7.0 species and a mean species 

diversity (H' ) of 0,99 were recorded per survey. Locations differed 

sig nificantly in the number of species (ANOV A p<O.O I). The mOst 

abundant of the 51 recorded species were Chromis limbatus, Boops boops, 

Pomadasys incisius, Abudefduf luridus , and Thalassoma pavo with means 

of 66. 15 , 37.02 , 16.54, 8.64, and 4.71. Detrended Correspondence Analysis, 

a multiva riate ordination technique showed that the major determi nant of 

community structure was lhe type of substrate coverage. Stepwise mUltiple 

li near regression models were built to explain the variation in species 

ordination axis scores. S tatistical comparison s were made with surveys 

fro m El Hierro , Lanzarote, and Gran Can aria ( 199 1-1995). 
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P047 
ESTUDO PRELlM] AR DE ALGUNS ASPECTOS DA 

BJOLOGlA DO REQUEME PONT/NUS KUHl..TI 
(BOWDlCH, 1825). NAS AGUAS DA MADEIRA 

FARIA, G., E. GOUVEIA & S. REIS 

Direc~ao de Servi~os de In yestign~5.o dll.s Pescas 

Estrada da Pontinha, PT-9000 Funchal. PORTUGAL 


o requerne , Pon tinus kuhUi (Bodw ich, 1825) e uma especie comum e de 

re levante interesse comerc ia l, na Madeira. No eIHanto a biologia des(e 

recurso e pouco conhecida. 

Com este trabalho, prelendeu-se analisar alguns parametros bio16gicos do 

requeme referentes a reproduyao, norneadamente sex-ratio, cornprim en[o de 

primeira maturayao e epoca de desova; bern como tentar detenninar a idade 

(atraves da leitura dos ot61ilos) e a curva de crescimento. 

o requeme parece ser urn peixe de c resci menlO lento, com dife renyas 

significati vas entre sex os. Os resultados indicam tratar-se de uma espec ie 

onde as machos predominam sabre as femeas. que atinge a ma(Ura~ao 

relativamente tarde e com uma epoca de desova por ano, que se estende de 

Iunho a Outubro. 
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P048 
D1STRIDUTlON AND LIFE CYCLE OF TRTTURUS CRTSTATUS 
CARNTFEX (AMPHlBIA: SALAMANDRIDAE) IN SAO MI GUEL 

ISLAND, AZORES 

ELIAS. R. ' , L. S'L VA ' , E . M AC HAD02, A. M AC EDO ' , 
F. SOUSA ' , J. REBELO' & A. NUNES ' 

iOep. de Bio!og ia , Uniy. dos A~ores , PT-9502 Ponta Delgada (Codex). PORTUGAL 

2AssoCia9ao Ecol6gica Amigos dos A90res, Apartado 29 


PT-9500 Ponta Delgada, PORTUGAL 


This is the first s tudy regarding Triturus crisrarus distribution, I1fe cycle 

and bi ometry in Sao Miguel island (Azores), where it was introduced in the 

early 1900's. Morphological traits of the azorean population are those 

expected for the subspecies T. crisfafliS carnifex. The newt occurs in 45 

s ites in the central part of Sao Miguel Island - fro m the wes te rn foot of 

Serra de Agua de Pau to Furnas - from 200 to 700 m of altitude. The crested 

newt occurs mainly in ponds and water basins associa ted with pastures, but 

it was a) so found in some lakes. Three populations from di fferent habitats, 

at different altitudes, were compared, showing that the aquatic season of T. 

cristarus camifex occurs from November to Jul y. The reproduction starts in 

December or January, reaching a peak in March or April. Larvae are present 

mostly in April , completing the metamorphosis in July . Life cycle in the 

Azores differs from that in Europe, and hibernat ion was not detected. Maies 

are smaller than females, and evidence suggest that life cycle, body size and 

newt abundance vary wilh the habitat. In Sao Miguel T. criSfa{us camifex 

has a lo ng aqua tic phase, what further emphasises its high degree o f 

specialisation (Q an aquatic life. The success of this newt in Sao Miguel 

relates to the expansion of pasture land , and so its conservation is greatly 

dependent on cattle breeding prac tices. 
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P049 
MADElRAN STORM·PETREL ON DESERTAS ISLANDS: 

A NEW CASE OF TWO DISTINCT POPULATIONS BREEDING 
ANNUALLY? 

NUNES, M. 

instiluto de Conservayao da Natureza, Rua Fi lipe Folque, 46-30 

PT· 1050 Lisboa, PORTUGAL 

1l1e high degree of fl ex ibility observed o n the Madeiran Storm-Petrel 

Oceanodroma castro breeding cycle over the breeding sites has been 

recognised as new data was obtained on previously unknown colonies: two 

morfometric and temporally distinct populations breed annually on 

Galapagos (Harris 1969) and Graciosa (Azores, Monteiro & Furness 1995) 

while on Farilhao Island (Portuguese mainland coast, Granadeiro et al. in 

press) and Ascension (A1lan 1962) o nl y one breeding population is known. 

The definitio n of Madeiran Storm-Pe trel status on Desertas, Madeira 

Archipelago, was the main objective of the work conducted from April to 

October of 1996 and 1997. 

TIle biometrics comparison of the birds captured only in June/July ·Summer 

Peri od- with those capwred on ly in October -Winter Period- suggests that 

two morfometrically distinct populations breed on Desertas . Winter Period 

population shows bigger dimensions than the Summer Period birds, except 

for the gonys depth . In ge neral, these results are similar to those found on 

Graciosa (Monteiro & Furness. 1995). 

Allan, R,G. 1962. The Madeirnn Storm Petrel Oceanodroma eamo. Ibis 103: 274-295. 

Harris, M.P. 1969. The biology of Stonn Petrels in the Galapagos Islands. Proc. 

California Academy of Sciences 37:95- 166. 

Mo nteiro, L. & Furness, R .. 1995. The Madeiran Stonn-Petrel Oceanodroma castro in 

the Azores: a case of annual breeding with two morphometrieall y and [emporaly distinct 

populations. in Tasker, M.L. (ed.) Threats to seabirds: Proeeedings of [he 5th 

Interna ti onal Seabird Group conference. Seabird Group. Sandy. 
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POSO 
BULWER'S PETREL ON DESERTAS: A S'UBLE SEABIRD 

BREED! G COLONY ON AN ATLANTIC ISLAND 

NUNES, M. 


Instituto de Conserva.yao da Natureza. Rua Fll ipe Folque, 46·)0 

PT· 1050 Lisboa. PORTUG AL 


Bulwer' s Petrel breeding colony o n Desertas has been monitored fr om 1994 to 

1997. 

Breedi ng success alo ng the four years has shown no significant differences ­

73% to 69 % - and may be conside red high when compared with o the r 

procelariformes. The absence of heavy predation or capture of adults and 

juveniles certainly contributes to the stable situation observed . Breed ing cycle 

along the years showed an high synchrony with a maximum dispersion of less 

than one week between the earliest and latest dates of occurrence. Ecological 

constraints related with feed ing resources (Jouanin er ai. 1979) or climatic 

factors (Mougin 1992) may be involved. Breeding synchrony of kn own mates 

along the years was high , as shown by the corre lation among laying dates of 

the same pa irs. In 1997, chicks were significantly lighter in the later phases of 

development than in the previous yea rs. This is in accordance with data 

collected on August 1997 in the Cory's Shearwater colony of Selvagens 

(Granadei ro et a/. in press) and suggests thai birds suffered periods of low 

productivity near these colonies. Data from other places is needed to determine 

the extent of this oceurrence. New data was assessed on the species philopatric 

behaviour - a juvenile captured on Selvagens was recaptured on Desertas 7 

years later - and on the birds movements between the colonies - a bird captured 

as a breeding bird in 1993 in the Azores was recaptured as a non-breeder on 

Desertas on 1996. 

Granadeiro, J.P., Nunes. M, Silva , M. e Furness R. in press. Flexible foraging slfalegy of 
Cory's Shearwaler Caloneclris dinmedea during [he chick rearing period. Anim.Behav. 
Jouanin , C., Mougin J.-L. , Rou x. F. & Zino A. 1979. Le Petrel de Bulwer Billweria billwerii 
dans l'archipel de Madere et aux iles Selvagens. L ' O lseaux eL Revue Francaise Omitologle 
49: 165· t 84. 
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Mougin, J..L.. Jouanin C. & Roux F. 1992. Chronologie de la reproductjon chez Je Petrel de 
Bulwer Bldweria bvlwerii (Jardine et Selby). L'Oiseaux et Revue Francaise Omitoiogie 
62:53·71. 
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SO G BEItA VIOUR OF TH E WILD CANARY 

(SERlNUS CANARIA): A STUDY ON THE 
DES ERTAS ISLAND lLHEU CHA O 

VOlDT, C. &.S . LE lTNER 

Max-Planck-Instilut fUr Verhaliensphysioiogie, D·823 19 Seewiesen, GERMANY 

The song of songbirds is thought to have two main functions, to attrac t 

potential mates and to defend a territory. So far the song in domesticated 

canaries served as a model fo r the inves tiga tion of son g characteristics that 

may be important for male choice, but the song of free h vin g wild canaries 

has not been studied yet in detail. Since 1995 we examined a population of 

wild canaries on a small is land of the Madei ran Archipelago (Desertas: 

IlMu Chao), The population size was estimated at about 200 birds with a 

male/female ralio of 3:2. Canaries are sociall y monogamous and only the 

males are si nging. Colour ringed indi viduals could be recorded throughout 

the breeding season as well as in the non breeding season. Song analys is of 

15 males showed variable palterns in terms of strophe length, sy llable types, 

repertoire size, and slmphe variabi lily. Special sy ll ables with high repetition 

rates were found which occurred rarely in the repertoire and only in a few 

males, Compared 10 the breeding season the mean strophe length and the 

repetition ra te of some syll able types were found to be red uced in the non 

breeding season. However, the seasonal changes of song characteri stics are 

small compared to the findings in domesticated canaries and other songbird 

species. 
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P052 
FACTORES QUE AFECTAM AS DIMENSOES CORPORAlS 

E A CO 11;:.:\0 FIsrCA DE RATTUS RATTUS E M US 
MUSCULUS DA [LIlA TERCElRA (AI;:ORES) 

MATH1A S, M .L., M.G. RAMALH1NHO , J.P . SOUSA. 
A.C. NUNES & c. MARQUES 

Centro de Bio logia Ambienta l, Faculdade de Ciencias de Lisbon, PORTUGAL 

Presentemente estao inventariadas para as ilhas dos A90res tr€s especies de 

roedores, das quais duas , a ratazana-preta Rattus raftus e 0 ratinho-caseiro 

Mus musculus, enconlram-se amplamente djstribuidas, nos mais variados 

bi6topos e desde 0 nlvel do mar ale as areas de maior allitude. 

Corn este eSludo pretende-se delerminar quais os factores (sexo, idade, 

patologias, q ualidade ambiental, altitude) que, na ilha Terceira, mais afectam 

as dimensOes corpora is e a condiyao ffsica da ratazana-preta e do ratinho­

caseiro, nu ma {enlativa para avaliar 0 grau de estabilidade das popuJayoes 

associadas aDs diversos habitats analisados. Verificou-se que a qualidade 

arnbiental, bern como a al titude, eram factores directarnente relacionados 

com a condiyao ffsica dos roedores, enquanto que 0 sexo e a idade se podiam 

considerar os fa ctores menos relevantes. 
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P053 
SOCIAL STRUCTURE OF MEDITERRANEAN MONK 


SEAL (MONACHUS M ONACH US) IN THE SOUTHWEST 

OF DESERTA GRANDE ( DESERT AS ISLANDS - MADEIRA) 


MATONO, pi & R. PIRES' 

IDep. de Zoo logia e Antropologin, Faculdade de Ciencias da Univ. de Lisbon 

PT-1700 Lisboa, PORTUGAL 


2Parque Natural da Madeira. Jardim BOljnico. Quinta do Born Sucesso 

Caminho do Meio, PT-9050 Funchal , Madeira. PORTUGAL 

The south west of Desena Grande is lhe most frequented area by monk seals in 

Deserlas Isla nds, main ly for reproduction. Here {hey use Tabaqueiro's cave to 

rest and breed, and Calhau das Areias's inlet fo r feed ing and social meetings. 

Since the imple mentation of a monitoring plan for monk seals in Desertas that 

this area has been observed to be used seasonally, being the sightings made 

mainly betwee n October and May, with a peak in February/ March and a 

minimum during the Summer months. In facl , over this period of the year the 

seals di sperse. However, the nature a nd ampl itude o f these di splacements are 

barely known, being the obtained results fragmemed a nd c ircunstanc ial. 

The gr oup of seals that visit the southwes t of Deser ta Grande is composed by 

puppies with their mothers, passing to juveniles with or without mothers. and 

adults, alone or in group. After the Summer dispersion, these juveniles won 't be 

seen again as ju veni les . Young adults are sporadically observed here. 

The sightings of the different classes and groups of classes of age occur 

sequentiall y over the months lhe seals s tay in this area. This sequence begins and 

depends o n the born period, which exte nds from June to January, wilh a peak in 

October/ November. 

Like this, we can pos tulate a moderate polygamy, for the aquatic conjugation, the 

extended reprod uc tion period, and the reduced, if existent, sexual dimorphism are 

balanced by a seasonal appearance of a reproductive monk seal's group in the 

southwest of Deserta Grande. 
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P054 

ARROJAMENTOS DE CETAcEOS OCORRIDOS 


NA IT.HA DE S. MIGUEL ENTRE 1996 A }998 


NEVES DA SILVA , ) ,R,M. 

Dep. de Biologia, Univ. dos A90res, P-9502 Ponla DeJgada (Codex), PORTUGAL 

Pretende-se dar a eonheeer 0 trabalho realizado pela Sec<;1io de Biologia 

Marinha da Universidade dos Ayores ao n(vel da recol ha de dados referentes 

aos arrojamentos de cel:keos. ocorridos na i1ha de S. Miguel , entre 1996 a 

1998. 

Em virtude de serem animais pehigicos, 0 seu estudo loma-se par vezes 

diffcil, sendo de extrema irnportancia todas as informayoes obtidas a partir 

de urn cetacea arrojado. 
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P055 
OCCURRENCE OF SCA LED PROTISTS IN AZOREAN 


FRESHWATER AND LACUSTRlNE SEDIME NT 


HANSEN, P. 

Dep. of Phycology and Mycology, Univ. of Copenhagen, Oster Farimagsgade2D 

DK-1353 Copenhagen K, DENMARK 


Many freshwaler protist (heliozoans, chrysophytes s. l. and others) possess 


external scales. Transmission electron microscopy (TEM) studies on the 


fine structure of the scales fOIlTI the base of taxonomy and critical 


identification. Siliceous scales also accumulate and preserve in the sediment 


of lakes and ponds, where they constitute an archive of the species present 


in the site, regardless of seasonality. 


The present investigation covered most of the lakes and ponds in the 


Azores, and comprised recent plankton as well as sedimented scales. This is 


the first TEM investigation from the archipelago. 


Freshwater heliozoans appear widespread and common, whereas the islands 


have a very poor flora of chrysophytes, and only species with both 

freshwater and marine occurrence are common. Dispersal barriers seemingly 

exist both between the Azores/continents and within the nine islands, but 

they apply differently to the organismal groups. No indication of Azorean 

endemic taxa has been found. 
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P056 
VARlABlLlDADE DE BACTERIAS XENORllA BD US 

NEMA TOPlllLUS ASSOClADAS A DIFERENTES ESTIRPES DE 
STEINERNEIMA CARPOCA PSAE ISOLADAS NOS AC;:ORES 

CALDA S, C., 1.S. ROSA, C. BRITO & N. SIMOES 

CIRN. Dep. de Biologia , Univ . dos A90res, PT~9502 Ponta Delgada (Codex), PORTUGAL 

Numa pesquisa de nematodos entomopatogenicos nos A<;ores identificaram-se dez 

estirpes do complexo helm intico - bacteria Steinernema carpocapsae - Xenorhabdus 

nematophilus. As baclerias foram isoladas do complexo e estudadas ern separado. 

Extractos proteicos das varias esti rpes de X. nematophilus foram aplicadas em 

SDS-PAGE e os dados obtidos perrn iliram detenninar a variabilidade intra­

especifica destas bacteri as. As diferen<;:as e s imilaridades entre os padr6es 

elec troforeticos fo ram ana lisadas em compulador, a panir de uma matriz de 

prese"c;a ou ausene ia de bandas. Utili zando 0 programa NTSYS-pc (Rohlf, 1993), 

estabeleceu-se uma malri z simetrica de similaridade (eslirpe/estirpe). com base no 

coefi cienle de Jaccard, e consnuiu-se urn dendograma pelo metoda UPGM A 

(S neath & Sokal , 1973). 0 dendograma resultante evidencia a existeneia de uma 

identid ade total entre as simbiontes isolados a partir das estirpes Mexican e DO 136 

de S. carpocapsae. Observa-se ainda a ocorrencia de dais "clusters" ligados entre s i 

a urn nfvel de coetieiente de similaridade (Cs) proximo de 0,2. Urn dos "clusters" 

referidos e farmada apenas pelo isolado proveniente da estirpe Az20, ao passo que 

o Dutro e farmada pelo restante conjun[o de bacterias em estudo. No segundo 

"cluster", para a lem da ja mencionada identidade entre as bacterias isoladas a partir 

de Mexican e DD] 36, ha a referir a elevada similaridade existente entre estas duas 

bacterias e a provenienle da estirpe Az 143 (Cs = 0,8). De registar ainda a fonnac;ao 

de dois grupos fom ados por Azl46 - PB (Cs = 0,45) e All - Az149 (Cs = 0,53), 

tambem ligados as bac lerias acima referidas, par coeficientes de similarjdade de 

0,35 e 0,22, respectivame nte. 

This research was supomed in part by JNICT under Ihe grant PBIC/AGRJ2309/95. 
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COM POSICAo ESPECIFICA, B10MASSA E 


SUCESSXO DO FITOPLANCTON DA LAG OA 

DAS FURNAS (ILHA DE S. MIGUEL, ACORES) 


GON<;:ALVES, V . ' & A.M .F. ROORIGUES2 

iDep. de Biologia, Univ. dos A~ores. PT-9502 Pe nta Delgada (Codex), PORTUGAL 
2Dep. de Cienc ias e Engenhari a do Ambieme. Faculdade de Ciencias e Tecnologia 
Un iv. Nova de Lisboa. Quinta da Torre. PT-2825 Monte de Caparica, PORTUGAL 

A Lagoa das Furnas e urn pequeno [ago de cra tera, si tuado no inte rior da 

caldeira do Vuld io das Furnas. na regifio sudoeste da Ilha de S. Miguel 

(Ac;ores). Ao longo das ultimas decadas a intensilicac;ao das ac tividades 

agropecuArias na bacia hidrografi ca conduziu a sua eUlrofiza'Yao. A es(rutura 

da comun idade fltoplanct6nica desta lagoa foi estudada. com base em 

colhei tas mensais. entre Marc;o de 1995 e Marc;o de 1996. Durante esse 

perrodo fora m identificadas 64 especies IilOpianct6 nicas distriburdas pelos 

pri ncipais grupos de algas: Chlorophyta (36). Bacill ariophyta ( 15). 

Cyanophyta (4). Euglenophyta (4) . Dinophyta (3) e Cryptophyta (2). As 

clor6fitas foram dominantes no final do Inverno e infcio da Prim avera, com 

especial des taque para Borryococcus brauflii e Oocysris lacustris . No Verao, 

coi ncidindo com 0 domlnio das cianobacterias, regi s tararn~se os valores 

mais e levados de biomassa (27 .7 mg/L), sendo Microcystis aeruginosa 

responsAvel po r mais de SO %. As diatomaceas Aulacoseira ambigua e 

Fragilaria ulna dominaram dUIante 0 Outo no, correspo nde ndo a mais de 80 

% da b io massa fitoplanct6nica. No in fcio do Inverno. antes do maior 

desenvolvimenlo das clo rofitas, 0 fitoplancton foi dominado pelas 

cripl6filas. especial mente Crypromonas marssonii . 
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PRELIMINARY DATA ON THE BRYOFLORA OF LA LAGUNA 


CITY (TENERIFE, CANARY ISLA DS) 

ABELLA MARRERO. M . & A. LOSADA-liMA 

Dep. Biologia Vegeta l. Univ. La Laguna. 3807 1 La Laguna, Tenerife, ESPANHA 

Importanl advances on Ihe knowledge of Ihe bryological tlora of Ihe Canary 


Is lands have been reached in Ihe laSI decades; however. we slill have some 


gaps, both in taxonomy of some critical taxa and the flora of some siles 

lillie known. One of Ihe aspecls Ihal has nOI been considered unti l now is 

Ihe sludy of Ihe urban bryoflora in Ihe Canary [slands. although in many 

olhers regions Ihis Iype of research is very developed. mainly due to Ihe 

interest of some bryophyte species in blomoniloring of air quality . 

In thi s com munication we show the fi rst results on {he study of the 

bryofl ora of La Laguna. a cily localed allhe NE of Tenerife island, al 600 m 

a.s. 1. We presenl a lisl of Ihe species including some ecological and 

chronological data. 
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THE LIC RENIC FLORA OF "ILLAS CtES" 


NATURAL PARK, NW SPAiN 


PAz-BERMUDEZ, G. I , ME L 6PEZ DE S,LAN ES' 
& MJ. SANCHEZ-BIEZMA I 

IOep. Biolog'" VegelaJ (BO{~ nica). Fac. Biolog(a. Uni v. de Santiago 
15701 Santiago de Composlela. ESPAN HA 

20ep. de E.R.N.M. A., Escola U.E.T. Fores, i'l ]. Univ. de Vigo 
36005 Ponlevedra, ES PANHA 

The " Illas Cfes" Natural Park is formed by three lillie islands (two of them 

joined by a dune formati on) which are 9.5 Km away from the Atlantic coast 

of Spain . The exte nsion is about 430 Ha and are among North latitude 

42° 15'04" and West lo ngi tude 8°53' 30". 

T he topography is abrupt with cliffs up to 188 m and a 70% sloppi ng. The 

substratum is acid. The climate is oceanic with the peculiarity of having 

hydric deficit in the sum mer. 

These islands are very altered because they' re under a very high human 

pressure, the foreign species plan tations (A cacia melanoxylon, Eucalyptus 

spp., Pinus spp.) and others. In fac t, natura l woodland (Quercus pyrenaica 

and Q. robur) appears only in a few SpOIS, so the study o f vegetatio n is very 

difficult to carry out. In these islands, some vascular species can be found 

with an European di stribution restricted to W Iberian Peninsul a: Arm eria 

pungens and Corema album . 

A study about the lichenic flora was carried out, such epiphytic as 

sax ieolous. A tota l of 185 species were collec ted ( 115 on rocks and 70 o n 

trees). We detach because of their chorologicaJ imporlance: Baclrospora 

carneopallida, Byssoloma leucoblepharum, Parmelia hypoleucina, Physcia 

scopulorum and Ramalina canariensis. 
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P060 
NOVO ELEN CO FLO RISTICO DO ARQUIPELAG O 


DAS BER LENG AS (PORTUGAL) 


TAULEIGNE GOMES, c., A. ROSSELL6 - GRAELL, 
D. DRAPER & F. CATARINO 

Museu. Laborat6rio e lardim Botilnico da Univcrsidade de Lisboa 

R, do Escola Politecnica, n° 58. PT-1294 Li sboa Codex. PORTUGAL 


o arq ui pelago das Berlengas localiza-se no Iiloral de POrlu gal, a 10.5 km a 

Noroeste de Peniche. A ilha maior, BerJe nga e os ilheus das EsteJas 

pertencem aReserva Natural da Berlenga, os restantes iIIH~uS, os Farilh6es 

eSlao inc lufdos na Zona de Protec,):ao Espec ial para a avifauna em Portugal, 

I1ilas Berlengas. 

A Berlenga lem uma area de 78.8 ha e 0 ilbeu mais elevado, 0 Farilhao da 

Cova, uma a ltitude de 95 m. 0 clima carac teriza-se por uma temperatura 

media anual de 15°C, uma precipita<;ao total anual de 591 mm e ventos 

fortes de quadranle norte. 

Apresenta-se um a ac tualiza<;ao do elenco de pl antas vasculares do 

arquipe\ago das BerJengas. as elencos anteri ores exislen tes para este 

arquipelago foram realizados por Daveau ( 1883), Figueiredo ( 1972) e 

Vasconcelos (1 980). 

Sao ci tadas treze espeeies novas para este arquipeJago. elevando para eento e 

dezassete 0 oumero de taxa ac tualmente regislados. 

Analisa-se 0 espectro biol6gico, onde dominam largamenle os ler6filos (54 

%) seguidos pelos hemicript6fitos (20 %) e camefilos ( 12 %); os ge6fitos 

encontram-se bern representados (7 %). 

Constata-se tambem, a elevada representayao de elementos ibero-atlanticos. 

221 



P061 

ATLAS ECOL6GICO DAS PLANTAS RARAS DOS AC;:ORES - I: 

AZORINA VlVALfT (WATS.) FEER. 

BARCELOS. P ., E. DIAS & V. N UNES 

Universid.1de dos AlYores, Depart. Ciencias Agr.1rias. Proj. LIFE 

PT-9702 Angra do Hero[smo Codex. PORTUGAL 


Pretendeu-se estudar, ao nlvel da distribuicrao, ecologia e status, as especies 

protegidas pela Directi va Habitat (92143 CEE). e outras consider.das 

relevantes para 0 patrim6 nio natural europeu que, pelo seu valor e grau de 

rar idade, carecem futuramente de medidas legais e de protec~ao bioI6gic •. 

Partindo da recolha e analise da infonnacrao historica, desenvolveu-se urn 

rastreio por todas as ilhas do arquipelago, por forma a confirmar e recolher 

dados nos sitios hist6ricos e identifLcar novas popuJacr6es das especies em 

estudo. No presente trabalho, apresentam-se os resu ltados para a Azorina 

vidalii (Wats.) Feer. As populac;oes estudadas fo ram caracte ri zadas nos 

seguintes parametros: l ocali za~ao, carac te rfslicas do habitat , dime nsao e 

estrutura das popula~oes, fe noJogia, arnea~as e penurba~6es, sinecologia e 

fitossociologia. A partir des ta informa~ao, 0 seu tratamento em SrG e 

analise numerica, e aqui apresentada a carta de distribuiyao desta especie, 

ponderada com dimensao das popula~5es, estatuto e caracteri7..a~ao do 

habitat. [gualmenre, avaliam·se as principais amea<;as, propondo-se medidas 

de gestao que as controlem ou minimizem. Pelo eSlUdo da ecologia das 

populayoes, analisam-se as sltuayoes actuais e potenciais em que estas se 

encontram; com a analise fitossociol6gica gera-se a informayao necessaria ao 

con hecimento da sinecoiogia do habitat a que es ta especie esta associada. 
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P062 
NEW GUIDES TO T HE FLORA AND VEGETATION 


OF THE AZORES 


PRESS , J.RI & E. DIAS2 

IThe Nalural History Museum, London. UK 

20 ep. de Cieneias Agrarias, Univ. dos A~ores , Terra Cha 


PT-9700 Angra do Herofsmo. Terceira. PORTUGAL 


There is increasing interest in the flora of the Azores and with it the 

requirement for adequate tool s with which to investigate both the pl ants and 

their environment. A joint project. between members of the University of the 

Azores and The Natural History Mu seum, London is aimed at helping to 

meet these needs by producing lwo new works relating to the flora of the 

Azores. The first is a guide (0 identifying the species of vascular plants 

growing in the Azores. Written in the style of a manual key, it prov ides 

keys annota ted with additional diagnostic charac ters to all native and 

naturali z.ed species, and should be an invaluable aid in the field, the 

herbarium and the laboratory. The second work identifies and describes the 

major vegetation types to be found in the islands, defining their floristic 

e lements and discussing the significance of each habitat in terms of ecology 

and conservation. 
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P063 

V ASCULAR FLORA ON SOME PEAKS 


OF PORTO SANTO ISLAND 


JARDIM, R., F. FERNANDES & S. FONTTNHA 

Jardim Botanico da Madeira, Caminbo do Meio Born Sucesso 

PT·9050 Func\lai, Madeira, PORTUGAL 


An evaluatin of the vascular flora of five peaks On Porto Santo island was 

done and a list of the 290 taxa surveyed is presenled. The field work was 

carried out between 1995 and 1998, mainly during spring months . 

New records within Porto Santo of endemic raxa are referred, being relevant 

those concerned to Heberdenia exceLsa (Ait) Banks. ex DC. and Vida 

ferreirensis D. J. Goyder. Cirsium vuisare (Savi) Ten is recorded for the 

first time to Porto Santo. 

Earlier citations concerning the vegetati on of these peaks are discussed. 

The foristic interest of these localities is put in ev idence by the occurrence 

of 57 endemics, including endemisms of macaronesia (8%), Madeira (9%) 

and Porto Santo (3%). 

Species diversity within each locality is presented and the fl oristic 

importance of the localities is examined . 

Some conservation and protection measmes are outlined . 
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P064 
A COLECC;:XO DE PLANTAS DOS AC;:ORES NO HERBARIO DO 

INSTITUTO SUPERIOR DE AGRONOMIA (LlSI) 

EspiRITO SANTO, M.D. & P . A RSENI O 

Dcp. de Protecl(ao de Plantas e de Firoeco\ogia. Instituto Superior de Agronomia 

PT-1399 Lisboa Codex. PORTUGAL 


a HerbAria do Instituto Superior de Agron omia (LIS I) teve a sua origem 

nos exemplares provenie ntes dos herbarios do Instituto Geral de 

Agdcultura e mais tarde do Instituto de Agronomia e Velerinciria, institui~ao 

que por seg rega~ao originou em 1910 0 I.S.A. Havendo arqu ivos de plantas 

colhidas nos A~ores desde os fIns do seculo passado. fo i em 1945 que se 

cric ll uma nova sec~ao com 0 herbaria pri vativo desle arquip~lago. Ate 1960 

os exemplares sao representati vos predominantemente da ilha de S. Miguel; 

as colheitas foram esporadicamente efecluadas por varios colectores, entre 

os quais se sa lienta Gon~alo Estrella Rego ( 1925), Manuel Luiz Cymbron 

(1958- 1960) eM. d'Azevedo Gomes (1925-1 960). A partir de 1962 as 

colhei tas efectuadas pelo Eng. Silv. IIfdio BOiel ho Gon~al ves, enriqueceram 

extraordi nari amente es(a colec9ao. podendo dizer-se que gra9as a sua 

dedica9ao. explorando minuciosamente todas as iJhas. este herb8.rio e a 

melhor colec~ao da flora a~6rica existente no Continente, contando 

actual mente com cerea de 9 000 especimes. distribufdos par 173 FamOias e 

11 24 taxa de hierarquia inferior. Todo 0 material fo i actual mente revisto 

pelo Prof. 10ao do Amaral Franco, ele pr6prio col ector de varios 

exemplares, com a colabora~ao da In v. Maria da Luz da Rocha Afonso, 

como "Regional Advisor" da Flora Europaea. tendo-se procedido as 

necessarias correc90es. 
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P065 
BIOSYSTEMA TIC STUDY OF SEMELE (LILIA CEAE). 


II FLOW CYTOMETRIC ANALYSIS OF GENOME SIZE 

UNDER DfFFERENT ECOLOGICAL CONDITIONS 


VALE LUCAS I.e.' , M.A.A . PINH EIRO DE CA RVALHO ', 

T M.M. DOS SANTOS ', M. DE LAS NIEVES REDONDO'. 


M. HORJALES' & A. BLANCO' 


IUnidade de Bioqufmica e Biotecnologia, Centro de Ciencias Biol6gicas e Geo16gicas 

Univ. da Madeira, Coh~gio dos Jesuitas. P. do Municfpio 


PT-9000 Funchal. PORTUGAL 

2F<lcultade de Ciencias do Mar e Bioio.xf<l , Univ. de Vigo, Lagoils-Marcosende 


36200 Vigo, Po nlevedra, ESPAN HA 


The Semele (Semele aruirogyna Kunth, Liliaceae) genus is a Macaronesic 

palaeoendemism from Madeira and the Can ary Islands. In Madeira Ihis plant 

i.s related with different phytoassociations: Clefhro-Laurion or Aeonio­

Lytanthion associations. The different ecological features and plant 

polymorphism increase the difficulties to establish infra-generic 

classification. Flow cytometry has been carried out to delennine the genome 

size of Semele and to detect it's variability. A LOtal of 33 Semele populations 

were submitted LO cy tometric analys is. Detennined cytometric values vary 

between lOA and 12.6 pg of DNA. The intrageneric variat ion of Semele 

genome size is just 21.2 % of total DNA con tents, that is 1.2 fold. When 

compared with ecological features, the in tragenerjc DNA variation does not 

seem to have a relationship with the plant growing conditions. The 

cytometric data are discussed in relation with the taxonomic classification 

established by Costa ( 1949). The data e nable us to demonstrate that the 

ecology or the variations on DNA contenl cannot be applied to the 

explanati on of the Semele polymorphism in Madeira . 
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LEA F MORPHOMETRY OF DRAGON·TREES 
(DRACAENA DRACO L.) FROM DIFFERENT 

LOCALlTlES AND OF DRA CAENA CINNA BARl 
BALF. FlL. AND DRACAENA SERRULATA BAKER 

(MONOCOTYLEDONES: LfLIALES: AGA VACEA E) 

BEYHL, F.E . 

Nonnbornstr. 23, D-65779, Kelkheim, GERMANY 

In a morphometric study , leaf sizes of the Com mon Dragon-Tree (Dracaena 

draco L.) from different localities on the islands of Tenerife and of Gran 

Canaria (Islas Canarias , Spain) as well as of some European places (parks, 

botanical gardens and private houses) were stud ied concerning their lengths 

and broadths and the lengths and broad ths of their leaf bases and were 

compared to those of the True Dragon-Tree CD. cillnabari Bal f. Fil.l from 

the island of Soqotra (Yemen) and of D. serrl/lara Baker from the Djol 

mountain (Hadramaut , Yemen) for the detection of local intraspecific and of 

in terspeci fie d i ffere nees. 

Leaf dimensions of one and the same plant do not vary substanti ally 

between each other. 

Leaf lengths o f D. dra co fall into three classes: those with short leaves (30 ­

50 em of length), those with intermediate leaves (50 - 80 em of length), and 

those with long leaves (80 - 100 ern o f length). The mean values of the leaf 

lengths of the short-l eaved and of the long-leaved trees differ from the 

overall mean, significantly. Leaf broadths of different trees do not differ 

substantially from each other. 

Leaves o f D. cinnabari are considerably and s ignificantly smal ler than those 

of D. draco whereas both lenghts and broadths of the leaves of D. serrulata 

are similar to (hose of D. draco. 
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P067 
DRAGON-TREES (DRACAENA DRACO L.) 


WITH ABERRANT GROWTH FORMS 

(MO NOCOTYLEDONES : LILIALES : AGA V ACEAE) 


BEYHL, F.E. 

NonnbornSlr. 23, D-65779, Kelkheim, GERMANY 

Dragon-Trees (Dracaena draco L.) are characteri zed by the umbre lla- like 

shape of the ir canopies with a very regul ar rami fica tion pattern which is 

self-simi lar in the sense of fractal theory. This ramifica tion pattern is due to 

a tough morphogenetic control mechanism during canopy fomn ation . 

Several dragon-tree specimens growing on the islands of Tenerife and Gran 

Canaria ([slas Can arias) are reported, however, which do not show this 

nomnal, umbellular and regularly branched canopy but exhibit some aberrant 

growth forms. 

The possible reasons for the obvious lack of morphogenetic control and for 

the fomnation of these abnormal shapes are discussed. 
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P068 
A SPECIMEN OF KLEINIA NERllFOLIA FROM 


THE ISLAND OF TENERI FE (CANARY ISLANDS) 

WITH ABERRANT GROWTH FORM 


(DICOTYLEDONES : SYNANDRAE : ASTERACEAE) 


B EYHL, F.E. 

Nonnbornslr. 23, 0 -65779. Kelkheim, GERMANY 

This paper reports of a particul ar specimen of Kleinia neriifolia 

(Asteraceae) which occurs within the laurisilva of the anaga montains 

(Tenerife, Canary Islands) and has an aberrant growth form. Instead of 

formin g a short and stout stem and a regularly branched, umbelJular canopy 

("dracoid growth ") as is usual for this species, it developed a high and 

slender trunk wi th only few branches arranged irregularly. Such an 

unnormal exemplar has never been reported of so far. 

The possible reasons for the abnormal shape of this plant are discussed. 
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P069 
D A EXTRACTION FROM LEAVES OF VA CCINIUM 

CYUNDRACEUM S'\11TH. THE SE OF RAPD MARKER TO 
DETECT GENETIC VARIATIO 

PRELIMINARY RES LTS 

M ARTIN,CLEMENTE, 1.1 , M J. PER EI RA 2 & C. PEREZ· Ru IZII 

IDep. de Biologin Vege tal. Univ . Po li teen iea de Madrid 

Ciudnd Uni versitaria, E-28040 M:ldrid , ESPAN HA 


20 ep. de BioJogia, Uni v. dos A~ores , PT-9502 PO nta Oelgnda Codex, PO RT UGAL 


Vaccinillln cylilldraceum Smith is an endemic Ericaceae from Azores 

archipelago. This species is being produced by seed gennin alion, 

micropropagalio n and stem cuttings. The prod uced plants are then 

re introduced in lheir natural environment. In o rder to know if it is a lways 

necessary to introduce the produced plants in the original populalion, a study 

of genetic variation between and within popul ations from diffe rent is lands 

was started . DNA extraction was achieved on fresh, dried and criopreserved 

leaves and Ihe first results using the PCR lechnique are also presented . 
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1'070 
VACCINIUII1 C YUND RACEUII1 SMITH A ACTUALlZED 
l CONOGRAP1lY AND MORP1l0LOGICAL DESCRIPTION 

BASED ON TIm OBSERVATION OF 420 SPECIMENS FROM 

SEVEN AZOREAN ISLANDS. 


PEREIRA, M.L' , M.T. ALMEIDA2 & LN. BRANDAo OLIVEIRA' 

JDep. de Biologia, Univ. dos A~ores, PT-9502 PonJa DeJgada (Codex), PORTUGAL 
21nsrituLo Botanico, Cniversidade de Coimbra, PT-3000 Coimbra, PORTUGAL 

Va ccinium cylindraceum Smith is an endemic Ericaceae from Azores 

archipelago li ving on natural fores ts and scrublands between 400 and 1800 

m. Fi rst described by Smith in 181 7, using one specimen without fruits, thi s 

species did not suffer any taxonomic change in the subsequent years. 

Posterior descriptions, did not use material collected in all the azorean 

islands were this species ex ist. In this work a morphological description 

based On the observation of 420 adult shrubs from 14 populations of 7 

azorean islands is presented . Iconography of several morphologic aspects is 

also presented . 
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P071 
NEW DATA ON ATLANTIC SPECIES OF 

THE GENUS PH1LINOPS1S PEASE, 1860 


(OPISTHOBRANCHIA: CEPHALASPIDEA: AGLAJIDAE) 


B ACALLADD, ).J . ' , J. ORTEA2, L. MDRD' & J. esPINOSA' 

I Museo de 1.:1 Naturaleza yel Hombre, Ciencias Nat urales 

Tenerife, Islas Cannrias, ESPANHA 


2Lab. de Zoologia, Fac. de Biologia, Univ, de Oviedo, ESPANHA 

3rnst iluI O de Oceano logia, Paya, La llab.:lna, CUBA 


From material collected in the Canary Islands, Cabo Verde Islands and Sao 

Tome, it is proven that the mediterranean species, Philinopsis depicta 

(Renier, 1970) is distributed from the East of the Atlantic to the equator, 

being synonymous to Agklja pelsllnca Marcus, 1966, a spec ies described at 

Costa de Marfil (4° 45'N" 6° 13'W). 

Aglaja pI/sa Marcus y Marcus, 1967, described from a single specimen 

from the coasts of Florida and that we have collected in the southern coasts 

of Cuba, is in reality a second atlantic species of Philin.opsis Pease, 1860. 

In addition, species of the fami ly have been studied , which may coincide 

with those described by Watson (1897) for Made ira. 
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pon 
DESCRIPTION OF A SMALL SPECIES OF 
THE GEN S DORIOPSILLA BERGH, 1880 

(GASTROPOD A: NUDIBRANCHIA) 
COLLECTED OFF THE COASTS OF CUBA. 

B ACA LLADO. J.J. ' , I . ORTEA2, A . VA LDES3 & L. M ORa ' 

I Museo de In Nalura leza y e ! Hombre. Ciencias NalUrales 

Tenerife. lsJas Cnnnrins, ESPANHA 


2Lab. de Zooiog ia, Fac , de BioJogia, Univ. de OVledO, ESPANHA 

3Academia de Ciencias de Ca li fo rnia, San Francisco, USA 


As a con tinuation of the revision of the atlantic species of the genus 

Doriopsi/la Bergh , 1880. recenlly published (Valdes y Onea, 1997), a 

de lailed study was performed on a small species (less than 15 mm) collecled 

in shallow wate rs o ff the coasts of Cuba duri ng a camping in the summer o f 

1997. 

Ou t of all its diagn osti c, the colouring of its snow whi le spots on a hyaline 

white or pale yellow background, scattered with conspicuous red speckles, 

and the semispherical tubercles of the mantle without spi cules stand out. 

Its means of displacemen t is also very pec uliar, s tretching its body and 

directing its rh inophores frontwards and outwards in such a manner that it 

resembles a specime n of BertheLa llIpo/a Marcus, 1957, o ften fo und under 

the same rocks where they live. 

In addition, we present a brief table of the atlantic species of Doriosilla, 

wi th its sy nonymous, subspecies and diagnos tic character ist.ics, 
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P073 
THE EGGSIlELL OF OXYCII ILUS (DR OUE TIA l ATLANTlCUS 

(MORELET & DRO ET) (PULMO A TA. ZONITIDAE) 

TRISTAO DA C UNH A, R ., A. RODRIGUES & l .B . M EDEIROS 

Dep. de Biologia, Uni v. dos A~ores . PT-9502 Ponla Oelgada (Codex). PORTUGAL 

The structure and compos ilion of the eggshell of Oxychilus (Droll etio ) 

aflanticus was inves tigated under scanning electron microscope (SEM). 

The outer shell consists in a continuous layer of calci um carbonate crystals, 

th at precipitates as calcite, whi ch is in accordance with Ta mpa 's 

classification ( 1984) of heavily calcified eggs. observed in 26 famili es of 

Stylommatophora. 
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AN OTATED CHECKLIST OF THE WHITEFLIES 

(HOMOPTERA: ALEYRODIDAE) OF THE CA NARY ISLANDS 

HERNANDEZ-SUAREZ, El, J.H. MARTIN' & A. CARNERO I 

lOep. Proteccion Vegetal. Instituto Canario de Investigaeiones Agrarias. Aparwdo 60 

E38200 La Laguna, Tenerife, Islas Canarias. ESPANHA 


2Dep. of Entomology, The Natural History Museum 

Cromwell Road, London SW7 SED, UK 


Fourteen spec ies of whitenies representing eleven genera are reported f rom 

the Canary Islands. A very recently survey in the islands allow us add new 

records and data to the list of the Canarian whitefl y species already reported 

in the literature. Collect ion data, hosts and distribution are presented for 

each species. Several species have been introduced recently, probably from 

South America and the Caribbean region , and they have became a serious 

threat to crops and ornament.al plants in the Canary Islands. Comments are 

made aboullhe economic importance of these species. 
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PlSJONE GRUBE, 1857 (POLYCHAETA: PISIONIDAE) FROM 

NORTH ATLANTIC, WITH DESCRIPTION OF TWO NEW 
SPECIES FR O:\l CUBA AND CANARY ISLANDS 

SAN M ARTi N, G.' , E. L 6 PEZ ' & J. NUNEZ' 

lLab. de Bio!og{o. Marina e Invertebrados. Dep. de Biologia, Faculwd de Ciencias 

Univ. AUl6noma de Madrid. Campus de Canto Blanco E·28049. ESPANHA 


2Dep. de Biolog fa Animal (Zoologfa). Facuhad dc Biolog{a 

Uni v. de La Laguna (Tenerife) E· 38206. ESPAN HA 


Pisione is a genus of marine interst itial polyc haeles li ving both in submareal 

and intertidal sediments. The genus is composed by about 25 species. The 

only species reported from the North Atlamic is Pisione remota (Southern. 

191 4). However. within two different studies devoted to polychaete fauna 

from Cuba and from Canary Islands, material of two other undescribed 

species o f genus Pisione was examined . 

Pisione remota (Souther n, 1914) is a well known species from both sides of 

North Atlantic, also reported from other seas, but it has probably been 

misidentified so it is redescribed. The new species from Cuba was collected 

by " I' Exped ici6n Cubano-Espanola a la Isla de la Juvenlud y Archipielago 

de los Canarreos (Cuba)" and is characteri zed by having both long and short 

bladed compound chaetae. neuropodial lobes nOt di vided, not protuding 

notoacicula and a single pair of copulatory organs which are provided with 

spi nous papillae . The second new species was collected around Tenerife and 

Gomera (Canary Isla nds); it is characterized by having short dorsal cirri in 

all the chaetigers. two simple chaetae in every parapodiallobe, neuropodial 

lobe di vided, only shan bladed compound chaetae and protudi ng notoacicula. 

A study under SEM has been made on specimens of Pisione remota and the 

new spec ies from Canary lslands. 
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P076 
THE GOBIID (T ELEOSTEI: GOBIIDAE) FAUNA 
OF THE CANARY ISLANDS WITH COMMENTS 

o BIOGEOGRAPHY 

VAN TASSELL, J.L. 


New Jersey State Aquarium, 27 Plitt Ave., Farmingdale 

New York J 1735, USA 


A total of fifteen species of gobiid fishes have been recorded from the 

Canary Islands. Of the fifteen species eleven are described and their 

presence documented by current collections, three species are new and 

presently undescribed, and one was recorded in 1888 by Vaillant but 

remains unavailable in current collections. 

The eleven described species include: DidogobillS kochi Van Tassell 1988, 

Gobius fallax Sarato 1889, Gobius gas/eveni Miller 1974, Gobius niger 

Linnaeus 1758, Cobius paganellus Linnaeus 1758, Cobius roulei De Buen 

1928, Mauligobius maderensis (Valenciennes 1837), Pomatoschistus 

picrus (MaIm 1865), Thorogobius ephippiatus (Lowe 1839), Vanneaugobius 

canariellsis Van Tassell, Miller, and Brito 1988, and Vanneaugobius 

pruvoti (Fage 1907). 

The distribution and frequency of occurrence of these species is documented 

along with a key to the specIes. Their relationships to eastern Atlantic, 

Mediterranean, and the western Atlantic members of the 'Gobiosoma 

group' are discussed. 
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P077 
LOGGERHEAD SEA TURTLES (CAREETTA CARETTA) 


IN AZOREAN WATERS 


BOLTEN , A .B.' , HR. M ARTINS' & K .A . BJORNDAL' 

IArchie Carr Cenfer for Sea Tunic Rcsearch . Banram Hall . Uni\'. of Florida 

Gai nesville, FL 32611. USA 


2Dep. de Oceanogratia e Peseas, Uni v. dos A~ores. PT·9900 HOlla, PORTUGAL 


At Ihe end of 1997, 1786 turtles were lagged and measured. Of Ihese 1238 

were lagged by the luna fleet, a projeet that started in 1990. 

Twelve turtles were recaptured, 7 of these from the Azores, one after 3 

years, the others less. The 5 remaining, were caughl in North Carolina, 

USA, Cuba, Nicaragua, Spain and Sicily. 

Genetics. This sLUdy was carried out with samples from 79 pelagic. juvenile 

turtles in the Azores and 52 from Madeira. Blood samples were used to 

compare mtDNA sequences with nesting populations. The resul,s show that 

100% of the turtles belong to nesting populations in south eastern United 

States and the Yucatan peninsula in Mexico. 

Satellite tracking. Eight turtles have been fitted with transmitters at DOP, 

Horta, Faial Island, and their travel routes in the gyre system around the 

Azores documented by satellite signals. 
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P078 
CHROMOSOMAL EVOLUTION AND ORIGIN OF THE ROUSE 

MICE (M US MUSCULUS DOMESTlCUS) 

FROM MADEIRA ISLAN DS 


MATHI AS, M .L. I, M .G . RAM ALH'NHO ' , J .A. Q UA RTAU I , 
A .M . CRESPO ' , M . BISCOITO', R . C APELA3, J . BRITTON-DAVI DIA N' . 

G . G ANEM' , J .C AUFFR Ay4. C M OULlA4. J. SEARLE;' 
B . W ALLACE;' H . H AUFFES & L GUND UZ5 

lCemro de Bio logia Ambienml . Faeuldade de Ciencias de Lisbon, PORTUGAL 

2Celllro de Ciencias e Tecnologia da Madeira, PORTUGA L 


3Univ . da Madeira , Oep. de Biologia. PORTUGAL 

4Uni versitc de Monlpellier IJ. Lnboratocie de Genelique et Enviro nment, FRANCE 


5Univ. of York . Oep. of Biology, UK 


The main aims of the project "Ch romosomal evolution and origin of the 

house mice (MilS musculus domesticus) from Madeira Is lands 

(Praxi sfPCNA/CIBIAIl35156)" are presented along with historical and 

recent data on the suspected origin of the found ing populatio ns of this 

speCIes. 

The high chromosomal variability identified in Madei ra mice. ( from 2n=38 

to 2n=22), particularly the presence o f indi viduals carrying nine pairs of Rb 

fusions, suggests that the populations have already reached an advanced 

stage of chromosomal divergence. Moreover, the identification of house 

mice with intermediate chromosome numbers indicates that hybridization 

may be occurring with all-acroce ntric populations. 
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P079 
ESTUDO GENETICO DE POPULAC;:OES DE 


COELHO (ORYCTOLAGUS CUNICULUS ) 

DOS AC;:ORES E DA MADEIRA 


FONSECA, AI & N. FERRAND',} 

IOep. de Biologia, Uni v. dos A~ores. PT·9502 POnla Delgada (Codex), PORTUGAL 
20ep. de Zoolog;a-An tropo]ogia , Faeuldade de Ciencias, Uni v. do POrlO, PORTUGAL 

3Cenlro de Es tudos em Cieneia Anima l, ICETA (UP) , PORTUGAL 

A introdu<;ao do coelho-bravo nOS arquipelagos atlanticos dos A,ores e da 

Madei ra ocorreu rnuito provavelmente durante a epoca dos Descob rimentos 

pelos navegadores portugueses. 

No caso do arquipclago da Madeira, a introdu,ao do coelho na ilha de Porto 

Santo, e ncontra·se bern docurnen(ada . Pelo conlrnri o, nao e.x. is(e nenhum 

docume nlo his(orico que relate essa in( roduC;ao nos Ac;ores. 

A analise de alguns loci proleicos, eswdados pa r electroforese e focagem 

isoelec lrica, apontam para uma proveniencia das populac;5es insulares a 

pani r de popuJac;5es continen tais portuguesas de coelho-bravo. 

evidenciando-se. claramente, as suas origens na subespecie O. cuniculus 

a/girtH, cuja a distribuirrao geognHica se contina ao Sudoes le Iberico e Ilhas 

At lant icas. 

No enlanto, as popuiarr5es insulares em relac;ao as continentais (da mesma 

subespecje) apresentam urna variabilidade genelica nitidamente inferior, 0 

que reflec te urn pronunciado efe ito fundad or aquando da introdu<;ao do 

coelho nestas ilhas. 
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P080 
THE CANARY ISLANDS CETACEAN SIGHTING NET 

AGUILAR, N . 

Dep. de Biologfa Marina. Uni ..... de La Laguna 
38206 La Laguna. Tenerife, ESPANHA 

The Canary Islands Cetacean Sighting Net, inspired in Sea Watch 

Foundation Sighting Net, is still working from December 1996. It uses the 

Fred. Olsen Ferries that cross the Channel s from Los Cristianos (Tenerife) 

to San Sebastian de La Gomera and from SIC de Tenerife to Agaete (Gran 

Canaria) as two constant transects, 21 n.miles and 36 n.miles respeclively 

(medium depht: 2000m). Data is collected by volunteers trained at the 

Marine Biology Deparlment. The ferries crew also get data which is studied 

separately. 

One year cycle data has collected 134 sightings in the Channel to La 

Gomera, 104 by volunteers, 66,7 % of the trips made by the volunteers 

have from I to 7 sightings. In the Channel to Gran Canaria there are 283 

sightings, I 18 by volunteers, 65,7 of the volunteer's trips have at least one 

sighting. There are 3 species identifica tion categories: sure, probable and 

possible. Each sighting is directly contrasted by the researcher. So, at least 

11 species have been recorded, plus iniden tified ones (Delphinus delphis, 

SleneiLa frontalis an.d/or alfenuata, S. coeruleoalha, Tursiops truncal us. 

Gram.pus griseus, Globicephala macrorhynchus -less possibly G.melaena -, 

Orcinus orca, Ziphius cavirosfris, Ziphiidae, Physefer macrocephaLus, 

Balaenoptera acutorostrata, Balaenoprera sp. and Eubalaena giacialis) . In 

this paper it is analysed the spatial and temporal distribution of the 

sightings, comparing trends both between the 2 channels and among the 

different stations inside them, and their relation to oceanographic 

parameters. 
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P081 

INBREEDING PATTERNS IN HUMAN POPULATIONS: 


A COMPARATIVE STUDY BETWEEN AZORES, 

MADEIRA AND MAINLAND PORTUGA L 


LiMA, M. I, R. MARTINSI, C. SILVAI & A. AB ADE2 

ICIRN. Oep. de Biologia, Univ. dos A~ores 
PT-9502 POOl. Detgada CODEX. PORTUGAL 


2Dep. of Anthropology. Uni v. ofCoimbra, PORTUGAL 


The occurrence of inbreed ing is responsible for changes in genotype 

freguencies that are an imporLanl factor in differentiating populations. 

Therefore, the ascertainm enl of inbreeding levels is crucial to the 

understanding of the genetic struc ture of populations, providing valuable 

information in Human Gene tics s tudies. In island populations the evaluation 

of inbreeding (consanguinity) is particularly important due to geographical 

isolation and to the usual presence of social structures that favour the 

occurrence of endogamous unions. We present a study of the geographical 

vari ation and temporal evolution of inbreeding in several Portuguese 

popul ations, using as source the ecclesiastic dispensations. given among 

188 1 and 1985. Eighteen Azorean populations were compared to 4 

populations from Madeira Island and to 8 populations from the mainland of 

Portugal. For all cases analyzed, we report the rate of inbreeding. the 

average coeffi cient and its evolution, and the types of consanguineous 

unions found . In the Azorean populations 2296 consanguineous unions were 

registered. correspondin g to 31 caLegories of relationship. The rate o f 

inbreeding was 8.27% and the average coefficient was 240xl0 -5, To s tudy 

the influence of geographical isolati on and population size in the values of 

inbreeding, data on inbreeding avai lable for 3 Azorean islands (Graciosa, 

Flores and Corvo) and for one island from the archipelago of Madeira 

(Porto Santo) was compared. The results obtained were di scussed in terms 

of implications for the genetic va riability of (he populations analyzed. 
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P082 

CONSERVATION PROGRESS A D ACTUAL STATE 


OF THE PROPOSED "NATURA L PARQUE" ON 

THE ISLA ND OF FOGO. CAPE VERDE 


LEY ENS. T. 

Projecto Desenvolvimento Comunal FogofBrava 
c.P. 52, S. Fibpe, Fogo, Rep. CABO VERDE 

Small island s tates have been identified as an area of priority within the 

UNCED and Agenda 21. Island communities are particularly vulnerable to 

land degradation and desert ificat ion. Very often they are not able to sustain 

their populatio n fro m thei r limited economic opportunities, meagre natural 

resources and restricted water supplies. All of this is va lid for (he Cape 

Verde Islands. Although species number is not velY high o n this 

archipelago, untque habitats ex ist that are of prJmary coucern fo r 

conservation as onl y with the ir preserva tion a susta in able development of 

the islands and their communi ries cau be secured in the long Lerm. 

The area on Fogo suggested for protection through creal ion of a "Natural 

Parque" recently received worl dwide atten tion because of the volcanic 

eruption in April 1995. Beside its geological uniqueness. it shelters a unique 

vegetation with mOre than 30 endemic species, of which 5 are local 

endemics. but the fl oris ti c data reveal an alat1Tling spec ies decline and 

continuing destruction of the natural vegetation, resulting in a high number 

of threatened species. Recent inves tigatio ns reveal a severe degradation of 

large parts of the area and new ecological data demand for an urgent start of 

assoc iated measures. 
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MlCROPROPAGATIO OF R UMEX AZORICUS RECH. FIL. 

T OSTE. M. & M . M OURA 

Dep. de Biologia, Univ. dOs A~ores , PT-9502 Ponla Delgada (Codex), PORTUGAL 

Rumex azoricus Rec h. (iI. , is a rare endemic species from lhe azorean fl ora. 

The micropropaga ti on technique was developed as a LOol for the 

conservation of this species . Cultures es tab li shm ent was achieved using 

shoots from seedlings and multiplicalion occurs in the Murashi ge & Skoog 

medium ( 1962) supplemented with 0.5 mg/I of 6·benzylaminopurine (BAP). 

For culture e longation and roo ting, the Murashige & Skoog medium ( 1962) 

was supplemented with 0 , 17 mgll of indo l-3-ace tic acid. The acclimati za tion 

stage was successfull y perfo nned in Jiffy 7® pellets. 
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IN VITRO ESTABLISHMENT OF PRUNUS L USITANICA SSP 

A ZORICA (MOUlLLEFERT) FRANCO 

LOURA, N. & MJ. PEREIRA 

Dep. de Bioiogia, Univ. dos Ayores. PT-9502 Ponta Deigada (Codex), PORTUGAL 

Prunus lusitanica ssp. azorica (Mouillefert) Franco is a menaced endemic 

species from Azores archipelago. The micropropagation technique is applied 

in order to propagate the few trees still existing on S. Miguel island. An 

effective surface sterilization method for stems is described and several 

media for meristem tip cultures establishment were evaluated. 
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CONSERVATION STRATEGIES FOR VIB URNUM TlN US SSP. 


SUBCORD,tTUM (TRELEASE) P. ILVA 

M OURA, M ., G. B . M AC IEL & J.N. BRANDAO OLIVEIRA 

Oep. de Bio l og i ~. Uni v. dos A~ores. PT-9502 Ponta Delgilda (Codex), PORTUGAL 

To find effect ive propagation methodologies for the Azorean endemic, 


Viburnum rinus ssp. subcordafUlI1- (Trelease) P. Sil va , germin ati on tes ts 


were conducted under a 15 °C continuous temperatu re and under an 

aitern ating regime of 10-20 °C, with 8 hours li ght (coinciding with the 

highes t temperature) and in darkness. Deep donnancy was observed. 

Donnan cy break stratification tests were done, subjec ting seeds to 3 °C for 

three month s. Chemical scarificati on was tes ted . using a sulfuric acid pre­

(rea tme nt at diffe re nt imme rsion times. Seeds we re then subjected to the 

same li ght and temperature conditions . No germ ination occurred, which can 

ind icate strong tegume ntar inhibition possibly all ied with embryo dormancy. 

In vitro inifiatio n was tes ted in Murashige & Skoog ( 1962) medi a, using 

s ingle node cuttings from S . Migue l with several surface-s te rjli zation 

modalities. T he bes t consis ted in 1.2% Benlare for 15 minutes. 70% alcohol 

for I minute, 30% sodium hypochlorite + 0 .0 I % T ween 20 for 30 minutes 

and 0.3% HgCI2 for 5 minutes. The treatme nt was repeated 24 hours later. 

The use of shoot-a pices, increased the number of expl ants without vis ible 

contamination, and was the onl y modalit y where caulogenesis was o bserved . 

Rooting o f soft wood cuttings from S. Mi guel, was also tes ted in a 

peat/pe rlite III mixture and in Sphagnum sp, dipping the basal portion in 

0 . 1 % lBA talc. The highes t results were ac hieved in Sphagnum . 
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CONSERVATJO STRATEGIES FOR fLEX PERA DO SSP. 

AZORICA TUTIN . 

MACIEL, G.B., LA. MACEDD & J.N. BRANDAo OLIVEIRA 

Dep. de Biologia, Univ. dos h;ores, PT-9502 Ponla Delgada (Codex.), PORTUGAL 

Several propagation tests were conducted in flex pooado ssp. azorica Tutin, 

searching the most effective seminal and vegeLative reproduction techniques. 

The gerrnination trials were done through controlled conditions of 

temperature and light. Tests were conducted under a continuous temperature 

of 15°C and under the alternating temperature regime of 10-20 °C, for a 

period of 8 hours of light (used Iogelher with the highest temperature in the 

alternate 10-20 °C) as well as for a total darkness condition. It was 

observed a deep dormancy. Were also conducted dormancy breaking tests by 

stratification, subjecting the seeds to a temperature of 3°C for 3 months and 

chemical scarification, using a pre-treatment with sulfuric acid at different 

immersion times. After these procedures, the seeds were submitted to the 

anterior temperature and light conditionso None germination occurred 

confirming the possibility of a strong tegumentar inibition or even an 

associated embryo dormancy. 

Regarding micropropagation tests and concerning surface-sterilization, the 

best results were reached Il1 a basal MS medium, with a visible 

contamination rate of 25% after 4 weeks in culture. However, since the 

necrosis after this period of time was 53% it would be intere~ling to use the 

a Z-2 supplemented with PPM medium. Although the visible contamination 

was slightly higher (37% against 25% in the prior modality), necrosis was 

only 36%. With relation to shoot differentiation, the best performance was 

attained in Z-2 medium supplemented with the growth regulator 2iP. 

Concerning cuttings, the best results were achieved with a Sphagnum 

substrate + 0.1 % lBA with a rooting rate of 3.33% after 5 months. 
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P087 
ECOPHYSIOLOGICAL STUDIES IN THE GERMINATION 
CAPACITY OF SENECIO MALVIFOLIUS (1: HER), DC., 

A ENDEMIC AZOREAN SPECIES 

MACIEL. G.B. 1& M.L. CAIXINHAS2 

IDep. de Bioiogin. Un iv. dos Ar;ores, PT-9502 Pon ta DeJgnda (Codex), PORTUGAL 
2Dep. de Protecr;5.o das Plamas e Fitoeco logia do Ins!. Superior de Agronomia 

Univ. Ttcn ica de Lisboa, PORTUGAL 

During 3 years the ge nninarion capacity of (he Senecio malvifolius (L' Her), 

DC. seeds, an Azorean endemic species, was tested. The trials were done 

through cont ro lled conditions of temperawre and light. Tests were 

conducted under a continuous temperature of 15 °C and under the 

alternating temperature regime of 10-20 °e, for a period of 8 hours of light 

(used togelher with the highest temperalure in the alternate 10-20 0c) as 

well as for a lotal darkness condition. This species showed positive 

photosensit ivity and a germina tion rate of 76% jn a condi tio n of continuous 

tempe rature of 15 °C. A short dormancy was de lected in the seeds after 6 

months of conservation. At the and of s torage periods of ) 8 months and 

periods of 28 months, new germination (ri als were done and the results 

signed a progressive iucrease of the germinalion abi li ty. This was more 

higher with the achenes s tored during 28 months. The evoluti ou study of the 

germination phenomenon during 3 years showed that, concerning the 

velocity and the capaci ty, the seeds ueed a post-maturatiou times of 18 and 

28 months and that 15 °C tempera ture with 8 hours of light was the best 

condition. 
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SEED GERMINATIO OF VACCINIUM CYLlNDRACEUM 

SMITH AND ITS ROLE IN THE REGENERATION OF 
NAT RAL POPULATIONS 

PEREIRA , MJ.I, S.P. VANDER KLOET2, 
F. P EREZ-GARCIA 3 & R. WATKINS. 

IDep. de BioJogia. Univ. dos A(j:ores, PT-9502 Ponta Delgada (Codex), PORTUGAL 

2Dep. o f Bio logy, Acadia Uni versity, Wolfville. Nova SCOIia BOP I XO, CANADA 


3Dep. de BioJogia Vegeta l, Univ . Politec nica de Madrid , Ciudad Univers ilaria 

E·28040 Madrid, ESPANHA 


4Cenlral Science Laborawry, Ministry of Agriculture, Fisheries & Food 

Sand Hutton. York Y04 lLZ. UK 


Vaccinium cyLindraceum Smith is an endemic Ericaceae from Azores 

archipelago. Fruit and seed production as well as seed germination depend 

on the natural community where the plant mother is Jiving. The factors 

affecting the number of viable seeds produced and thei r germination in 

natural populations are considered. The importance of the seedlings in the 

recuperation of disturbed areas after soil displacement is also considered. 
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VACCINIUM CYLINDRA CEUM SMITH CONSERVATIO N 


THROUGH IN VITRO METHODS 


P EREIRA, M.l ' , P. DEBERGH', 
B.L. GOULART' & K. DEMCHAK3 

IDep. de Bioiogia. Univ. dos A~ores, PT-9502 Ponta Delgada (Codex), PORTUGAL 
2Lab. of Horticulture. Uni v. o r Gent. Coupure Links 653, B-9000 Gent, BELGIUM 

3Dep. of Horticullure, Penn Slale Uni v.• Uni v. Park. PA 16802. USA 

The micropropagation (echnique is appl y to the conservation o f natural 

populations of VacciniufTI cylindraceum Smith, an endemic Ericaceae from 

Azores archipelago. Effecti ve surface steril ization methods for seeds and 

stems and several media for cul tures establishment and multiplicali on are 

indicated. Shoots take rooLS ex vitro. Isolation and culture of mycorrhi zal 

fungal cultures and their inoculation in rooted plantleLS of V. cylindraceum 

are also presented. 
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CONSERVATION OF 5 PRIORITY SPECIES OF THE 


MONTEVERDE IN CANARY ISLA DS 


CABRERA Ml, J. GARCIA', M. Go ZALEZ' , M. NARA J02, 
E. OJEDA2, C. SAMARJN' & M. VERA2 

JViceconsejer{o de Medio Ambiente, Gobierto de Canarias., CEPLAM. Ctra. 

La Espernnza KM 0,8 3827 1, La Laguna. Tenerife . ESPAN HA 


2Gesplan. S.A. CEPLA N Ctra. La Esperan~a KM 0.8 3827 j 

La Logunll. Tenerife . ESPANHA 


The european LIFE project named "Conservation of Priority 5 species o f 

the monteverde in Canary Islands" included five endangered spec ies of the 

canarian laure l forest. The population of these spec ies is a lways scarce: 

Myrica rivas-martinezii (twenty six individuals), Sambtlcus palmensis 

(less than fifty), Siderilis disc%r and /sop/exis chacantilO (both species are 

below two hundred). 

The populalion of these spec ies have been drast ically reduced and 

fragmented by the changes in and disappearance of their original habitat. In 

all cases , the current state of conservation of these species is critical and 

they are classified as "endangered species" according to the UICN 

categories. Since all five taxa are given pri ority spec ies by the European 

Union (Di rective 92/431EEC, annex II) and they are located in priority 

habitat (Directive 92/431EEC). annex I, section 45.63}, a series of measures 

are proposed in order to pursue the following objec ti ves: 

l. To increase populatio n numbers and distribution of the affected species to 

guarantee lheir lo ng-teml surviva l. 

2. To red uce risk factors derived from human ac ti vity by means of an 

effIcient programme of follow-up and control (material collec tion, 

pasturage, e tc.). 
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CONTRIBUTO PARA A LISTA VERMELHA DOS A~ORES 

(PLANTA S VASCULARES) 

NU NES, V ., E. DI AS, P . BARCELOS & F. PER EIR A 

Dep. Ciencias Agrarias, Univ. dos A~ores , Proj. LIFE 

PT·9702 Angra do Herofsmo Codex. PORTUGAL 


Desde 0 seu infcio, as Lis tas Vermelhas constituiram elementos de pressao 

para acyOes de protecyao. Os arquipelagos , sendo casos mais sensfveis de 

conserva~§o , tern side alvo recente de imporlantes esfor~os para elabora~ao 

de Lisras Vermelhas. Nos Ac;ores, com significativo patrim6nio natural, as 

listas existentes nao foram apoiadas em trabalhos de campo e informa~ao 

quantjtativa. Os nossos resultados preliminares indicaram que, 

sensive lmente, metade das 300 plantas vasculares indfgenas dos Ac;ores 

enCOnLIam-se amea{:adas. Neste trabalho, integrado num projecto de eSlUdo 

desras plan tas em ri sco, apresenLa-se 0 resultado do estudo de campo de 50 

desLas especies. Neste, recolheu-se e analisou- se informa«ao quantitativa 

sa bre as condi~5es ambientais, lamanho e estfutura da popula~ao, 

reprodu~ao aCliva, ameayas, fitossociologia e preferencia s ecol6gicas. 

Confinna-se, com base nos crirerios da IUCN acruais. es tarem todas estas 

especies com 0 status amea~adas. Ern maior preocupa~ao es tao: 

(1) 3 espe:cies provavelmente extintas; 

(2) 3 especies com menos de 30 individuos e 

(3) 7 especies com menos de 5 popula<;6es pequenas. 

Os estudos de auto-ecologia indicam-nos que os efe itos de insularidade 

podem ser uma Iimitayao primaria ao estabelecimento de populayoes nao 

amea«adas. enquanto os eSludos sintaxon6micos apontam uma baixa 

dependencia fitoce n6sica. 0 aumento da inftuencia an tr6pica (directa ou 

indireclamente) esta a amea~ar todas as especies. Em resultado deste estudo, 

program as de recupera9ao estao a ser implemenlados nos 'respectivos 

habitat. 
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P092 
CONSERVATION OF SMALL LA KES IN 


SAO MIGUEL ISLAND, AZORES 


SILVA , L. J .P. CONSTANCIA & T. BRAGA 

Associaryao Ecol6gica, Amigos dos Ayores, Apartado 29 
PT-9500 Ponla Delgada. PORTUGAL 

Wetlands are among the most threatened biotopes. are a refuge for rare 

species, include our limited fres h water reserves, and present some of the 

most productive ecosystems on Earth. In the past several economic activities 

rep laced wetlands. Presently , when legislation exists to protect this 

biodiversi ty rich ecosystems, development strategies are not always well 

articulated with their preservation. and rational use. In this contex t, the 

association Amigos dos Afores implemented a general survey of 28 small 

lakes in Silo Migue l island (Azores), from 1993 10 1995. Lake 

charac terisation included : sampling of macrotlora and macrofauna ; type of 

the surrounding habitat; lype of human utilisation; and conservation status. 

Almost all lakes are visited by resident or migratory birds. Several species 

of fresh water fish and the green frog are found. In some lakes the crested 

newt is also present. Imponant populations of invertebrates , including 

insects and crustaceans, were also collected. Aquatic plants are found in the 

majority of the lakes. but several exotic species have already in vaded the 

margins, a lthough some endemic taxa also occur. T he majority o f the lakes 

is surrounded by Cryptomeria japonica planted woods, but a lmost one half 

is in direc t contact with pasture, what might accelerate eutrofication. In 

several lakes, the extraction of mineral resources or of the top soil cover, 

and the opening of trail s. promote erosion and reduc tion of maximum lake 

depth. Buffer zones surrounding the lakes have to be implemented. where 

resource ex ploitation should be rationali sed. Otherw ise. the preservation of 

Silo Miguel small lakes for future generations might be threalened . 
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IMPORTANT SPECIES OF THE WATERCATCHMENTS OF 

SETE CIDADES AND FURNAS LAKES 

ELIAS, R.B., J. PORTEJRO, H. CALADO & A. MACEDO 

Dep. de Biologia, Uoiv. dos A~ores, PT-9502 PooLa Delgada (Codex). PORTUGAL 

The involvement of Biologists in Landscape Management studies, began, in 

Portugal, with the transposition of Environmental Impact Assessment 

legislation of the European Community. The field of action of those 

technicians concerned the elaboration of flora and fauna check lists, and 

biotops delimitation. A study about the Watercatchement of Sete Cidades 

and Furnas Lakes is presented, and the respective commemed check list was 

elaborated. 

In the Watercatchments of Sete Cidades and Furnas Lakes, 54 and 40 

endemic Azorean taxa, respectively, were registered. In spite of the great 

richness of these ecosystems, human action as originated extensive 

modifications in the original vegetation. In face of the high ecological 

sensibility of these places, the adoption of protection measures, like the 

amplification of forest areas with the use of endemic species, the 

conservation of pounds and lakes. the control of land eroSIOn and 

eutrophication. 
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P094 
FA UNA AND FLORA ASSESSMENT METHODOLOGmS 

FOR ENV IRONMENTA L PLANNING: A CASE STUDY 


PORTEIR O, J., l M . TAVARES , V. MEDEIROS & H. CA LAOO 

Dep. de Biologia, Uni v. dos A'rores, PT-9502 Ponta Delgada (Codex), PORTUGAL 

The characterisation of the limitations and potentialities of an area, in what 

concerns the values and nature conserva tion, is a majo r task on 

environmental planning. The decision maker role is to evaluate these 

components, with the purpose of achieving sustainable development. The 

infonnation collected, allows him to decided which land use is more correct , 

creating the necessary conditions for preserving and promoting diversity. 

The way how this information is transmi tted by planners to the responsible 

for implementing planning actions is an importan t phase of the planning 

process. The clear the data can be read, and the prob lem can be understood, 

more easily the decision will be taken. On this line of thought, the 

transposi tion of methodologies of another scientifically fields to Planning, 

turns all the levels of action more clear and expeditious. 

We present here a case study: the Sete Cidades Watercalchment study. We 

pretend to clarify the methodologies thal were used to fa una a fl ora 

evaluation. Also, we expose the proceedings upon which was based the 

inve ntory, cartography and construction of foresta tion key to the sens iti ve 

areas on the hydrological area. 

It's been also demonstrated the existence of ind ividuali sed Biotopes, that 

have been expressed on map fonn (l: 1 0000), drawn on the base of faunis tic 

diversity . With these components, management and conservat ion measures 

were proposed as part of a Watercatchment Management Plan. 
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P095 
C ONS ERVATION OF BUTTERFLIES (LEPIDOPTERA: 

RHOPA LOCERA ) IN T HE PARQUE ECOL6GICO DO 


F NC HAL, MADEIRA 


W AKEHAM-DAWSON, A.I & L . WARREN2 

IMill Laine Farm. Oftbam, Lewes, EasL Sussex. BN7 3QB, UK 

2Brinsbury College, North Healh , Pulborough, West Sussex., RH20 I DL, UK 


MonilOring started in May 1997 (Wakeham-Dawson & Warren, in press) to 

establish the current distribution and abundance of butterfly species in the 

various vegetation lanes (invasive Eucalyptus (E), 500-1400 m: conifers 

(C), 1000-1500 m: moorland (M), 1500-1800 m: remnant pockets o f 

e ndemic laurisi lva (L), 500- 1400 m) in the Parque Ecol6gico do Funchal, 

and to provide base-line information against which the response of butterfly 

species to attempted fe-establishment of laurisilva in the park can be 

quantified. 

Eleven of the fifteen butterfly species recorded in Madeira have been seen in 

the park. These include three endemic taxa : LycaenQ pltlaeas phlaeoides 

Staudinger (E, M), Hipparchia maderensis (Baker) (C) and Pararge xiphia 

(Fab .) (L, E, C, M): seven migrant species wh ich have become indigenous 

and are usuall y assoc iated with the Eucalyptus zone in the park: Arrogeia 

rapae (L inn .), Calias cracea (Geoffroy), Lampides boeticus (Linn.) , 

DanalU plexippus (Linn .), Vanessa atalanta (Linn .). V. indica calliroe 

(Hubner) , Pararge aegeria aegeria (Linn.), and one migram species that 

may not breed in the park : Cynthia cardui (Linn .) (M). 

The remaining four species that have been recorded from Madeira (Issoria 

iathonia (Li nn .), Cynthia virginiensis (Dru ry), Pier;s brassicae wollastoni 

Bucler and Conepteryx cleopatra maderensis Felder) have nOl been seen in 

the park. This may be because the first two taxa are migrants that 

infrequently visit Madeira. The second rwo taxa are endemic subspecies 

which have become increasingly less common in Madeira, possibly as a 

result of human activity (especially destruction of laurisilva) and relatively 
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recent arri val of competitive mi grant butterfly species (Owen & Sm ith, 

1993). 

References : 

Owen. D. F. & Smith, D. A. S. (1993) . The origin and history of the buuerfly faun a of 

the North Allantic Is lands. Bol. Mus. Mun. FWJC:hal. Sup 2: 21 J-241. 

Wakeham-Dawson, A. & Warren , L. (in press ). Conservation of buttetilies and other 

endemic species in Ihe Funcha l Ecological Park , Madeira. Br. 1. Nal. Hisr. 
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P096 
TRACE METAL CONTENT IN PORT GUESE DOGFISH 

(CENTROSCYMNUS COELOLEPlS) FROM THE CANARIAN 
AND AZOREAN SEA WATERS 

BAEZ-AcOSTA , AI. T. GONzALEZ2, P . PASCUAL-ALAV6NI , 
A. HARDISSONJ & G . LOZANO' 

IOep. of Animal Biology ( Manne Sc iences). Univ . of La Laguna. ESPANHA 
2Laboralory of Health Area of Tenerife, Servicio Canario de Sa!ud, ESPANHA 

3Dep. of Public Health and Toxicology. Univ . of La Laguna, ESPANHA 

The number of studies on metal accumulation in marine organisms has 

recently increased. mainly in fi sh and o ther species destined fo r direct or 

indirect human consumption. Moreover, top predator species have been 

pointed out as indicator of metals in the marine env ironment. One of the 

most important advantages of using these species is that the obtained results 

reflect the bioavailabilily of the pollutants, thus showing the true state of 

pollution o f the studied environment. 

Trace metals (Pb, Cd and Hg) are being analyzed in the muscle and other 

organs (liver. kidney , skin and vertebra) of portuguese dogfish 

(Centroscymnus coelolepis Bocage and Capell o, 1864) from 700 to 1500 m 

de pth in the Canary Islands waters between 1995 a nd 1997; and from 800 to 

1200 m depth in the Azorean Archipelago waters iu november 1997. 

Mineraliza tion of the samples (for Cd aud Pb determination) are being 

carried out using a nitric acid solution in mufl a furnace during 10·1 8 hours , 

420 Ie. Digestio n (for Hg detenn ination) are bei ng carried out using Tenon 

digestion vesse ls for 2 h at different temperatures in a microwaves CEM 

MDS-2000. Measureme nts are performed with a graphite furnace Perkin 

Elmer 4100 ZL atomic absorption spectrophotometer. 

Simultaneously , relations between different biometrics (to tal length and 

weigh t) and biologic parameters (sex and maturity sexual . s tage) and 

conce ntration leve ls metals in organs; a nd between two archipelagos 

(Canary Islands and Azores), may be found during thi s study. 
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P097 
HEAVY METAL CONTENTS IN ISLAND GROUPER 
(MYCTEROPERCA FUSCA ) AND BARRED HOGFISH 

(BODIANUS SCROFA ) FROM CANARY ISLANDS 
COASTAL WATERS 

BAEZ -ACOSTA, A .l , A . SANC HO ' , T. GONzALEZ', 
G. LOZANO ' , A. H ARD' SSON' & A . B RITO ' 

IDep. of Animal Biology (Marine Sciences) , Univ . of La Laguna. ESPANHA 
2Lab. of Hcallh Area of Tenerife, Servicio Canario de Salud, ESPANH A 
3Dep. of Public Health and Toxicology, Uni v. of La Lag un a. ESPA NH A 

Pollut ion effects are a centre of interes t in mari ne research because of its 

importance to the marine ecosystems and for human li ving. The effects o f 

heavy metals o n marine communities where accumulation and concentration 

can occur th rough trophic chains have been studied. as well as the use o f 

several species as indicators. 

Trace melals (Pb, Cd and Hg) are being analyzed in the muscle and other 

organs (skin and vertebra) from two coastal macaronesian species (Bodianus 

seroJa Valenciennes, 1839 and Myeleroperea Jusea Lowe, 1836) from 5 to 

100 m depth in the Canary Islands waters be tween 1995 and 1997. 

M inerali zation of the samples (for Cd and Pb de termin ation) are being 

carned out usin g a nitric acid solution in mu na furn ace during 10-1 8 hours, 

420 Ie. Digest ion (for Hg determination) are bei ng carried out using Tenon 

d igestio n vessels fo r 2 h at different tempera tures in a microwaves CEM 

MDS-2000. Meas urements are performed with a graphite furnace Perkin 

Elmer 4 100 ZL atomic absorptio n spectrophotomete r. 

Simul taneously, relations between diffe re nt biometrics (total length and 

weigh t) and biologic parameters (sex and maturity sexual stage) and 

concentration levels metals in organs, and between 8 . scrofa and M. Jusca 

(due different diets: omnivorous and ic tiofagous, respec tively), may be 

found duri ng th is study. 
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P098 

MANAGEMENT AND CONSERVATION OF SEABIRDS 


IN THE AZORES. A HABITAT RESTORATI ON EXPERIENCE 

ON ILHEU DA PRAIA 

PITIA GROZ, M.', M .A. GOMES', E. BELL', 
P. B ELL' & K. LOMAX' 

IDirec~ao Regional do AmbienLe dos A~ores . PORTUGAL 
2Wildlife Management Internat ional 

Management and conservation of seabirds in the Azores are relatively 

recent. A jo int project together with the University of the Azores and the 

Royal Society for the Protection of Birds, funded by Ihe E. U. Life 

Programme, allowed Ihe Dirw;ao Regional do Ambiente (D. R.A.) to carry 

out an habi tat restoration experience on Ilh6u da Praia Special Protection 

Area, Graciosa. An eradication programme for introduced rabbits using 

poisoned bail was conducted by Wild li fe Management International and 

D.R.A .. The resull was a total eradication but furt her monitori ng is required 

to confinn this. A quarantine and contingency plan is provided to reduce the 

chances of re-infesta tion by rabbits or other non-nati ve spec ies. Debris dams 

were also constructed to assist in collecting soil in the erosion scars on the 

same islet. En demic vegetation specimens were collected on Ilheu de Bai xo 

and multiplied to re-vegetate IIheu da Praia and s lowly remove the weed 

species. During the th ree years project a warden was ass igned seasonally to 

the area aiming specially at public awareness and education. Educational 

sessions were promoted from Primary to Secondary School Jevel. Material 

was also prod uced to suppon environmental education projects. 
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P099 
o USO DO HABITAT PELO POMBO TROCAZ, 

COLUMBA TROCAZ. 

M ENEZES , D ., P. OLIVEIRA & E . SPiNOLA 

Parque Natural da Madeira, Quinta do Born Sucesso 

Carninho do Meio, PT-9050 Fundal. PORTUGAL 


o pombo trocaz, Columba trocaz , e uma ave endemica da Ilha da Made ira, 

cuja princ ipal ameac;.a actual e a cac;.a e 0 envenenamenlo ilegais. Estas 

situac;.5es surgem na sequencia dos es tragos causados por es ta ave nos 

campos agrfcol as localizados na per iferia da fl ores ta laurissil va, seu habitat 

naturaL 

Ao Iongo do lrabaJho aqui apresenlado, desenvol vido entre Novembro de 

1995 e O uwbro de 1996, foi e' ludada a forma como 0 pombo lrocaz usa 0 

seu habitat, de forma a, por urn )ado, ten tar esclarecer alguns dos faclOres 

que condicion am 0 usa dos campos agricolas, e por Gutro. contribuir para a 

id entificac;.ao das areas e especies chave para a sua conservar;ao. 

Os resultados obtidos sem du vida que constituem uma contribuir;ao para a 

futura tomada de medidas de ges tao. 
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PI OO 

INCREASE IN THE SIZE OF THE POPULATION OF COLUMBA 

BOLLII AND CO LUMBA JUNONIAE 

GONzALEZ-MoRO , M . O. & M . 1. BERMEJO GARCIA 

Viceeonsejeria de Medio Ambiente. Gobierno de Canarias, CEPLAM CTRA, 

La Esperanza I<m. 0,8 38271 La Laguna. Tenerife, ESPANHA 


Bolle's Pigeon (Columba boflii) appears on the island of Tenerife, La 

Palma, La Gomera and El Hierro while the distribution range of the white 

tailed Laurel Pigeon (Columba junoniae) is even smaller and only includes 

Tenerife, La Palma and la Gomera. Nowadays, both species are top prio rity 

within the LIFE programme and are considered to be endangered, speciall y 

C. junoniae on Te nerife and C. bali on El Hierro. 


In the past, the main threatening causes for them layed in the laurel fores t 


and abusive hunting . Present factors are the exploitation of forests in some 


areas of their distribution range, poaching, rats in the nesting areas and 


water channelling . 


Ministry for (he Environment of the Canarian Autonomous Government has 


created a conservation plan for the laurel forest pigeon s (C bollii an C. 


jononiae). 


With a view to improve the reproduction rate, Tigaiga mountainside, the 

only area on the island where this is considered feasible, will be cleared of 

rats. 

263 




III Slmp6sio F~una e Flora das llhas Allamicas. Ponta Delgada, 21 ·25 Set. 98: 

CA RT AZE:S I POSTERS 


PIOI 

ACTIONS FOR THE CONSERVATION OF THE GREAT 


SPOTTED WOODPECKER OF THE GREAT SPOTED 

WOODPECKER OF TENERIFE 


BERMI'JO GARCIA, M.J . & M .O. GONZALEZ-MORO 

Viceconsejerfa de Medio Ambiente. Gobiemo de Canarias. CEPLAM CTRA 

La Esperanza km. 0,8 3827J La Laguna. Tenerife , ESPANHA 


The Great Spotted Woodpecker (Dendrocops major can.ariensis) is a 

subspecies endemic to the island of Tenerife. It prefers to live in well­

developed pine groves of Pinus can.ariensis of large long-lived trees, 

amongst which it is easy to find trunks and dried branches for nest building. 

There are fewe r than one hundred pairs. the dist ribution area has been 

reduced, and it has disappeared from the places where it was known at the 

e nd of the last century (Martfn ef ai. , 1990) . 

This subspecies is found in Annex I of the Directive of Birds and is listed 

under the categol)' of "special interes t" in the National Catalogue of 

Endagered Species (Royal Decree 439/90). It is distributed throughout the 

Coron a Florestal Natural Park (Tenitorial Law 1211995), which is a Special 

protection Zone for Birds and has been proposed as an area of interest to the 

community to be included in Natura Network 2000. 

The general objective of this european LIFE project are: to restore the 

habi tat; to eliminate or reduce the threaten factors that are a di rect result of 

human actions; increase scientific knowledge of (he species: to create further 

aware ness and spread the need to conserve Canary Pine groves, along with 

their fl ora and fauna . 
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PI02 
CONSERVA<;A O DOS PATAGARROS (PUFF/NUS PUFF/NUS) 

NO PARQUE ECOLOGICO NO FUNCRAL • PROJECTO 
PUFFINUS 

CAMARA , D.B . 

Parque Ecol6gico Funchal, Camara Municipal Funchal 

PT-9000 Funchal. Madeira, PORTUGAL 


o projecLO Puffi nus e urn trabalho de conserva<;ao dirigido a uma especie da 

avifauna madeirense 0 Patagarro Puffinus puffinu s. 

Esta especie nidi fica ern muitos locais ao longo do Atlantico Norte . sendo a 

Madeira e uma pequena col6nia nas ilhas CanArias , 0 seu limite SuI. A 

popula<;ilo nidificante no Arquipe lago da Madeira esla localizada na ilha da 

Madeira. nao encontrando nas outras ilhas do Arquipelago os vales humidos 

e fech ados que sao os locais escolhidos para construir 0 seu ninho. 

A co16nia em estudo e ao longo da Ribeira de Santa Luzia, area esta que 

eslando denlro dos limiles do Parque Ecol6gico do Funchal proporclona a 

esta ave uma proteCyaO acrescida. 

Ha muito que se conhece da exislencia desta especie naqueles vales, mas 

nunca urn ninho tinha sido encontrado. 0 Projecto Pu ffinus come<;ou ern 

1994, e a principal ac<;ao foi a de espalhar veneno para ratos perto das areas 

de nidifica9fio. Desde entaD temos vindo a desratizar, a ani lhar juvenis dos 

9 ninhos conhecidos, e a recolher dados biometricos daqueJa col6n1a. Julga­

se que existam cerca de 30 ninhos denlro da area de estudo sendo a maioria 

inacessfveis. 
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PI03 
PRELIMINARY FINDINGS ON THE ECOLOGY OF RATS, 
RA TTUS RATTUS , ON THE BREEDING AREA OF ZINO'S 

PETREL, PTERODROMA MADEIRA . 

EASBY, AI, P. OUVEIRA2. F. Z INOl, 

A BUCKLE4 & A. V ASCONCELOS2 


JManchester Metropolitan University 

2Parque Natural da Madeira , QuintJ do 80m Sucesso 


Caminho do Meio , PT-9050 Funcha1. PORTUGAL 

3Freira Conserva tion Project 


4Zeneca Agrochemica ls 

Zino ' s Pe trel or Madeira Freira, Pterodroma madeira, is Europe's rarest 

breeding seabird. The breeding population is estimated to be down 10 a 

precarious 20 to 30 pairs. Predation by rats has bee n identified as the major 

threat a nd limiting factor. Clearing all the rats from the area is not a 

practical so lution and probably not even feasib le. It has, therefore, been the 

policy of the Freira Conservation Proj ect to protect the known breeding 

ledges as much as possible, using poison, and this has met with relative 

success. 

With the aim of improving the above men tioned rat control measures, in 

September 1977 , the Freira Conservalion Projeci started a long term 

program whose fundamenml intentio n is 10 prov ide a better understanding of 

the ecology and behaviour of the rats. The data collec ted during the fir st 

per iod of work . which took place in Ihe las t Ihree weeks of September 

1997, provided stro ng evidence that this is the right approach for future 

improvement of the ongoing conservation measures . 
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PI04 

SERA QUE ESTE GOLFINHO TEM CADASTRO~ 


ME NDES , S., R.S . SANTOS & J. GON<;:ALVES 


Oep. de Oceanografia e Pescas, Univ, dos A~ores, PT 9900 Horta, PORTUGAL 


o Arquipelago dos A<;:ores e de uma extrema riqueza em termos de 

populayOes de cetaceos. Os conhecimenlos sobre a distribuicrao, abundancia 

e com portamento destes animais apresen ta enonnes lacunas. 0 interesse no 

seu es!.udo tern vindo a crescer, e e de fundamental importancia para a 

adequada conservacrao das especies, regularnenlayao das actividades de 

pescas e observ3yao de cetaceos. 

Durante ceTca de 5 meses foram recolhidos dados respeitantes a ecologia e 

comportarnento de golfinhos fca zes, Tursiops truncatus, a bordo de urn iate 

comercial de observayao de cetaceos. Os dados incluern 0 dia , hora do 

avistamento, n° de indivfduos no grupo, componamento, composiyao 

"etAria" , grau de coesao, rumo, posiyao GPS do grupo e das especies 

associ ad as. Foram registados dados ambientais como a temperatura da agua, 

estado do mar, vento e vi sibilidade. Grupos e indiv(duos foram 

sistematicamente fotografados. Foram efectuados 71 avistamentos e 

recolhidas centenas de fotografias de roazes. Estas foram trabalh adas em 

conjunto corn 849 fotos e 217 encontros, referentes ao perfodo de 1987 a 

1996. As barbatanas dorsais fotografadas foram analisadas a lupa e 

digitaJiz.adas de modo a paderem ser comparadas entre si . As caracterfsticas 

de identifica1tao das barbalanas sao a quantidade e lamanho dos entalhes e a 

rela<;ao espacial entre si. E esperado com este eSLUdo iniciar urn cat<Hogo, 

para a regiao, de id e nt.ifica~ao individual , para mo nilOrizar;:ao e conservar;:ao 

da popular;:ao, admitindo que esf.a e residente au temporaria. 
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PIOS 
INFLUENCE OF GRADIENT TIDES ON THE MONK SEAL 

ACTI VITY M ONA CHUS MONACHUS, ON CALHAU DAS 
AREIAS BAY IN DESERTA GRANDE - MA DEIRA 

ARCHIPELAGO 

PIRES, R. & H.e. N EVES 

Parque NalUrnl da Madeira, Quinl3 do Born Sucesso 

Caminho do Meio, PT·9050 Funchal, PORTUGAL 


Calhau das Areias, a SW bay of Deserta Grande. is one of the more visited 

sites by monk seals, on Desertas Islands . Therefore, it was chosen as an 

observa tion site, to study (he influence of gradient tides upon the acti vity of 

monk seal. Througho ut the year of 1997, observation periods of these 

animals were established with an observation effort of 294:20 hours (87:08 

hours in high tide , 76:50 hours in ebb tide, 61: 15 hours in low tide, and 

69:07 hours in fl ow tide). 

Significative differences of the permanence time (p = 0,0003, Kruskal­

Wallis Test: H = 18,91 ) and behaviour of Ihe mo nk seals in Calhau das 

Areias Bay , at different tidal gradient, were observed. In high tide: 1- the 

animals stayed more time in the bay (average of 19'17" per hour of 

observation effort), 2- the individuals were more frequentl y in group. and 3­

they presented a more di versified behaviour. In contrast, in the low tide, the 

permanence time of the individuals was reduced (average of 1' 13" per hour 

of observation e ffort) and they were isolated. 
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PI06 

J AROIM BOTANICO - UM PROJECTO 


PARA UM CENTRO DE ARTE 


COELHO, P., C. BJORK & R. RIBEIRO 

Camara Municipa l de Almada, Casa da Cerca - Cenlro de Arte Contemporiinea 

Run da Cerca, 2, PT-2800 Almada, PORTUGAL 


Com uma vista priviJegiada sabre a rio Tejo, a Casa da Cerca - Centro de 


Ar1e Contempodinea, situa-se no lOpO de uma faiesia em Almada Antiga, 


abrangendo urna area rnurada com cerca de \4000m2. 


Visaodo enriquecer os espaltos verdes qualificados da cidade, 0 Jardim 


BotAnico consolida-se em 1997, ganhando urn perfil Ie matico oode a arte e a 


fonte moti vadora do projeclO. 


E neste con texto, que se exploram duas linhas de trabalho convergentes: 


- procurar nos materiais utilizados para a reaiiza<;:ao artfstica, as que tern 


proveniencia vegetal: 


- recriar atraves de obras dos artistas piasticos, uma seJecc.;ao identificadora 


que certos auto res tenham para com determinadas especies. 


o ponto de partida, "a primeira pedra" do Jardim Botanico da-se entao com 

a impianta<;:ao da especie Dracaena draco, urn dragoeiro com cerca de 

duzentos anos, proveniente de uma zona velha de Almada. 

o espa<;:o do jardim sera complementado com urn pequeno anfitealfO de ar 

li vre e uma estufa que assumira as fu n<;:oes de exposi<;:30 das espec ies mais 

sensfveis e de docurnenta<;:ao alusiva ao jardirn. 
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Fax: 34-4-4648500 

Margarita Ora nas Gonza lez. - Moro 
Gesplan, S .A. CEPLAN Clfa. 
l2. Es peranz.a K.M. 0.8 
38:7 1. La Lag un a. Tenerife 

E.mai!: averg:al @mail gobcan.e$ 

Telf: 34·922-473931 

Fax: 34·922·473Q47 


M a ria J ose Bermej o Garcia 
Gesplan. S.A. CEPLAN O ra 
La Esperanza K..'Ivi 0,8 

274 

38271. La Laguna. Tenerife 
E.mail: ave rgal@ maiLgobcan.es 
Telf: 34-922-473935 
Fax: 34 ·922·473947 

M aria Jose Sanchez-Biezma 
Departamemo de Biologia Vegelal 
Facullad de Biologia 
Campus Sur. Sanliago de 
ComposleJa 
15706 La Corooa 
Espanha 
E.mail : bvregma@ use.es 
Telf: 34-981563 100 
Fax : 34·981596904 

Mercedes Abella 
Depan amemo de Biologia VegelaJ 
VOl " . La Laguna 
3807) La Laguna 
Tenenfe 
Espanha 
Telf. 34(9)22·318438 
Fa" 34(9)12·630095 

Na tacha Agu ilar 
Dep. of Manne Biology 
La Laguna Urti v. 
38206 La Laguna. Spain 
TeJf: 34-:!2-318387 

Ricardo J . Haroun 
Dep. Biologla, ULPGC 
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Telf: 35 1-96-653044 
Fax: 35 1-96-65345 5 

LUIS Manuel Gaspar Ped ro 
Depan:!.mcnto de Biologia Vegetal 
FaClJldade de Ci€ ncias de U sboa 
E(l itf::lo C-2, P1SO J 
Ca.mpo Grande 
E. JJI. ipedro@dnagei.bio. fc"uJ.pr 
Telf: 35 1-1-7500069 
Fax: 35 1-1 -7500048 

Luis R. Monteiro 
Dep. de Oceanografia e Pe5cas 
UmversJdade dos A90res 
C3.lS de Santa Cruz. 9 
PT-99oo Horta 
E maJ: monte lro@dop.nac.pl 
Telf: 351 -92-22988 
F",- 351-92-22659 

LU isa Borges 
ESlrada RegIonal Qualro Ribe ira~ 
PT -9760 Praia d<l Vll6na 
Ponu£al 
Telf: 351-95-98818 

Luiz Saldaoha* 
Laborat6no Mariumo da G U1<l 
Un iversjdade de Llsboa 
ESlr:lda do GUlncho 
PT· 27 50 Ca5Cal'i 
E. mJ iI : z.saJdaoha@bio.fc. ul.pt 
Te lf: 35 1- 1--1869833 
h;; 351- 1-4869833 
• i-:: lec joJulDud 9111 1/ 16 

Mafalda R. Olh'eira 
Dep, de Oceanografla e Pescas 
u llI \'ersidade dos A~ores 

Cais de Sam a Cruz.. 9 
PT-9900 Horta 
E.mail· roafaJda@dop.uac.pl 
Telf: 351 -92-22988 
hx: 35 1-92-22659 
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!\·lanuel A nton io E. Malaq ui as 
Museu Municlr :;! do Funcha! 
(Hlsr6ria Natural) 
R. da Mouraria, 31 

PT-9000 Funchal, POrTugal 

E. mai l: m_malaq uias@yahoo.com 


Manuel Biscoito 
Museu Municipal do Fund\aJ 
(Hisl6ria Narural) 
R da Mouraria, 31 
PT-9000 FunchaL PortugaJ 
E.mai l: nopl l015@mail. lelepac.pt 
Telf: 351-9 1-229761 
Fax: 351-9 1-225 ~ 80 

Manuel Eduardo A. Reyez Ferrei ra 
Rua Hermano J'.ieves. 2 'loB 
PT-1 600 Lisboa 
Telf: 35 1-1 -7573922 

Manuel Pedro F . Castro Lou r eiro 
DiIec(j:ao Regional dos Recursos 
FJoreslais 
RU3 do Conlador. 23 
PT·9500 Ponla De lgada 
POf'{ugal 
Tel f: 351-96-26288/9 
Fax: 351-96-26745 

<Manuel Ricardo O'Belda de 
- 30Av. Afonso ill, 6S Esq. 


1900 Lisboa 

E.mail: be1dade @fc.u l.pl 

Telf 35 1-1-8 120519 


Man uela Isabel Parente 
Curso de Bjo \ogJa 
Depanamemo de Bio\ogla 
Umversidade dos A~ores 
Ru a da Mae de Deus. 58 
PT-9500 Ponla Delgada 
Telf: 35 1-96-653044 
Fax: 35 l-96-653455 

Manuela Macedo 
Insunllo de Ino\'~~do Tecno16gica 
dos A(j:ores 
Estrada de Sao Gon~aJ o 
PT-9500 Ponla De/gada 
Telf: 351-96-20;770 
Fax: 351-96-63331.!! 
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Man uela Nu nes 
lnsm uto de ConservalTao da 
Namreza 
Rua FiJipe Folgue. 46 3° 
PT-I050 Li sboa 
E.mail: mop32660@mai l. telepac.pt 
Telf: 35 1-1-35230 18 
Fax: 351-1-3477411 

Ma nuela R amos 
Curso de Bio logia 
Departamento de Biologia 
Vniversidade dos AlTores 
Rua da Mae de Deus, S8 
PT-9500 Ponta Dele.ada 
Telf: 351-96-65325i 
Fax: 351 -96-653455 

t;Jarco Filipe Medeiros Martjns 
Cursa de Biologla 
Departamento de Biologia 
Umversidade dos AlTores 
Rua da Mae de Deus. 58 
PT-9500 Ponta Delgada 
Fax: 35 1-96-653455 

Marco P. Pereira P . Lopes 
Curso de B1ologia 
Departamemo de Biologia 
Um ve rs!dade dos A~ores 
Rua da Mae de Deus, 58 
PT-9500 Ponta Deigada 
Telf: 351-96-653044 
Fa" 35 1-96-653455 

Ma rco Paulo Rosario Enoch 
Curso de Biologia 
Departa.-nento de BiologJ3 
unj"ersldade dos AlTores 
Rua da Mae de Deus , 58 
PT·9500 Ponta Delgada 
Telf: 351-49-870144 
Fax: 351-96-65 3455 

:\1argarid a Ch ichorro de Medeiros 
Delega~ao de ArnblenLe de 
S.Miguel 
..;v. Antero de Qllental n° 9C 2" 
PT-9500 POnia Delgada 
TelL 351-96-25511 
Fax. 35 ! -96-26500 

http:telepac.pt
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mailto:l015@mail.lelepac.pt
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Margadda Leooardo 
Curso de Biologia 
Depanamento de Biologia 
Universidade dos A90res 
Rua da Mae de Deus, 58 
IT-9500 Pon ta Delgada 
Telf: 35 1-96-62801 I 
Fax: 351 -96-653455 

Ma rgarida Rodrigues 
Curso de Biolagia 
Departamento de BioJogia 
Umversidade dos A'Sores 
Rua da Mae de Deus, 58 
PT-9500 Panta De\gada 
Telf: 351-96-473405 
Fax: 351 -96-653455 

Maria Amelia O. G. da Fonseca 
Departamento de BioJogia 
Un iversidade dos A'jores 
Rua da Mae de Deus. 58 
PT -9500 Ponta Dellzada 
E.mail: fonseca @atLllac.p r 
Telf: 351-96-653044 
Fax: 35 1-96-653455 

Maria Carolina Arruda 
Curso de B iologia 
Departamenlo de Bio logia 
Umversidade dos A'jo res 
Rua da Mae de Deu s, 58 
PT-9500 Panta Delgada 
E.mail: arrudarnc@roai i.leiepac.pl 
Telf: 351-96-25147 
Fax: 351 -96-25932 

Maria da Coneej~o Vieira 
Departamento de Blo logia 
li O!versidade dos A90r:s 
Rua da Mae de Deu!.. 58 
PI-9500 Ponta Delgada 
Tel[ 351-96-653044 
Fax: 351-96-653455 

Maria da Gra9a Castro 
L:nJversidade dos A90res 
Rua da Mae de De us, 58 
PT-9500 Poma Oelgada 
Telf: 351-96-653044 
Fax: 351-96-653455 

Maria da Luz Mathias 
Dep. de Zoologia e Amropologla 
Faculdade de CJ(~ncias de Lisboa 
Campo Grande 
PT- 1700 Llsboa 
TelL 351-1-7573 141 
Fax: 35; -1-7500028 

Maria do Ceu Viegas 
IPIMAR - CRlPN 
Centro Reg. Invesuga9ao do Norte 
Apan.ado 2134 
PT-4452 Matosinhos 
Fax: 35 1-2-9375647 

Maria E.5.B.c' Ribeiro FurLado 
Delega<;ao de Ambleme de 
S.MigueJ 
A \'. Amero de Quemal n O 9C 20 

PT·9500 Poma Del!zada 
Telf: 35 1-96-25571 ­
Fax: 35 1-96-26500 

Maria Helena Moreira da SUva 
Departamento Ciencias Agnl.rias 
Universldade dos Arrores 
Terra Cha 
PT -9700 Angra do Herofsmo 
Telf: 351 -95-32926 
Fax: 351 -95-32605 

Maria Isabel Batista Marques 
Paraue Natural da Madeira 
QlIl;i a do Born Sucesso 
PT-9050 Funchal 
Made ira 
E.mal;: pnm@mrul. telepac.pt 
Telf: 35 i ~9 ! ~2 3110 1 

Fax' 35 1-9 ~ -222589 

\llaria Joao B. T. Pereira 
Departamento de Biologia 
Li nn'ersidade DOS Ayores 
Rua d;1 Mae de Deus, 58 
PT -9500 Ponta DeJeada 
E.mail: pero::.isa@alC.uac. pt 
Telf: 351-96-653044 
Fax: 35 1-96-653455 
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Maria J ose BettenCOUrl 
Departamento Cle nc l a~ AgT<ina~ 
Uoh'e rsidade dos A~ores 
Terra CM 
PT·9700 Angra do Herofsmo 
Telf: 35 1-95-2001540 
Fax : 35 1-95-32605 

Maria J ose Pitta Groz 
Direc~ao Regional do Arobieme 
Casa do Rel6gio - Col6ma ;\lema 
PT-9900 Hona 
A~ores 

Telf: 351-92-23801 

Fax: 351-92-22004 


Maria Luisa M . Oliveira 
Oepanarnemo de BioJogJ2 
Unt ve rsidade dos A~orc s 
Rua da Mae de Deus. 58 
PT -9500 PODIa Delgada 
Email : z iza@alf.uac.pl 
Telf: 35 1-96-653044 
Fax: 35 1·96·653455 

Maria Manuela Compieto C. Sih'a 
Cw-so de Biologia 
Departamento de Biolog ia 
Uni versidade dos A,;ores 
Rua da Mae de Deus. 58 
PT·9500 Ponla Delgada 
Telf 351-96-6298 19 

Maria Manuela M. Lima 
Oepanamenlo de BioJogla 
UniversJd ade dos A~ores 
Rua da Mae de Deus. 58 
PT·9500 Ponta Deigada 
E .mail : l ima@alf uac.pl 
Tell: 351-96-653044 
Fax: 351 -96-653455 

Maria Manuela Onega R. Couto 
Associafao Eco l 6glc~ 
"Amigos dos A~ores H 

Apanado 29 
PT·9500 Pon ta OeJgada 
Tolf: 35 1-96-2393 1 

Maria Pila r Brum 

Curso de BIOJogia 

Dcpanamento de BiologJa 

UOive rsJdade dos A~ores 


Rua da Mae de Deus.. 58 
PT·9.:S00 Pon la DeJgada 
Telf: 35 1-96-92559 

Mario Rui Rilh6 de Pinho 
Dep. de Oceanografia e Pescas 
UnJve::'Sldade dos A"ores 
Cais de Santa Cruz, 9 
PT-9900 Hona 
Email: maiuka @dop.uac .pr 
Telf: 35 1-92-22988 
Fax: 35 1-92-22659 

Marla W,P, Le it e de Vasconcelos 
Rua Julio Dini z, 10 ric A 
PT~27 50 Cascais 
Telf: 351 -1-483 1664 
Fax. 35 1· 1-4427641 

Maura Lucia Gon"a lves 
Curso de Biologla 
De panamemo de Blologia 
Cn i\·e rsidade dos Ayores 
Rua da Mae de Dells. 58 
PT ·9500 Ponla DeJgada 
Telf: 35 1-96-26134 

Miguel Angelo A. P. Carvalho 
Depanarnenlo de Biologia 
Universlda de da Madeira 
Largo do Coleg io 
PT-9000 Funchal 
E.mai l: querclls@dragoeiro.uma.pr 
Telf: 35 1-9 1-222417 
Fa,,· 351-91-23 1944 

Miguel Ange lo Machet.e 
Dep de Oceanografi a e Pescas 
Univers ldade dos A~ores 
Cais de SanLa Crut, 9 
PT-9900 Hona 
Email: mlguel @dop.uoc. pl 
Telf: 351 -92-22988 
Fax. 351·92·22659 

M60ica M. T. Moura 
DepartameDto de Bio log-i t! 
Un'!versu::lade dos A90res 
Rua da Mae de Deus . '58 
PT~9500 Paola Oelgada 
E.mail : moura@alf.uac.pt 
Tel '. 351 -96-653044 
Fax: 351 -96-653455 
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Pltula C ristioa Maciel 
Nelson J. Olh'eira Simoes 

Departame nto de BJOlog ia 
Uojve rsidade dos Ayores 
Rua da Mae de Deus, 58 
PT·9500 Ponta Oelgada 
E.mail : s imoes@alLuac.pt 
Telf: 35 1-9&-653044 
Fa)" 35 1-96-653455 

Octa vio Emanu el M elo 
Dep. de Ocean og rafia e Pescas 
Uni versidade dos A~ores 
Cais de Santa Cruz, 9 
PT-9900 Horta 
E.mail: melo@dcp.uac.pt 
Telf: 35 1-92-22988 
Fax: 35 1-92-22659 

Patricia Dias de Melo N. Pequeno 
Curso de Biologia 
Depanameolo de Bioiogia 
Umversidade dos Ayores 
Rua da Mae de Deus, 58 
PT·9500 Ponla Delgada 

Patricia Ventura Garcia 
Departamen to de Biologia 
Unive rsidade dos A~ore s 
Rua da Mae de Deus, 58 
PT·9500 Ponta Delgada 
E.mai l: patric ia@aJf.uac .pl 
Telf: 351-9&-653044 
Fa,: 35 1-96-653455 

Pawn Aguiar 
Curso de BioJogia 
Depanameoto de Biologia 
Uni "ersidade des As:ores 
Rua da Mae de Deus. 58 
PT·9500 POnta Oelgada 

Paula C. Lourinho 
Dep. de Oceanografia e Pe!.cas 
Uruversidade dos A~ores 
Cats de San ta Cru1.. 9 
PT·9900 Ho rra 
E.mai l: paula@dop.uac.pt 
Telf: 35 1-92-22988 
FaA: 35 1-92-22659 

Oep. de O-:e2.'1ografia c Pescas 
Umversidade dos A~ores 
Cais de San/a Cruz.. 9 
PT-9900 Hona 
Tel f: 35 1-92-23008 
Fax: 351 -92-22659 

Paula Lou renc;o 
Curso de Biologia 
Depamunenlo de Biologia 
Un lversidacl r dos A)ores 
Rua da Mae de Deus, 58 
PT -9500 POOla De lgada 

Paula Matono 
R. Prof. Mira Fernandes, 7_70 Esq 
PT· 1900 Lisboa 
Telf: 351-1-842 1943 

Paulo Barce los 
Depanamemo Cicncias Agr:irias 
Umve rsidade dos A)ores 
Terra Cha 
PT-9700 Ancra do Heroi'smo 
E.mail : pba.;celos@dca .uac. pt 
Telf, 351 -95-2001540 
Fax' 351-95-32605 

Paulo Borges 
Depanarnemo Ciencias Agririas 
Unl\·e rsidade dos Aljores 
Terra CM 
PT ·9700 Ane:ra do Heroismo 
E.mail: pbor·ges@dca. uae.pt 
Telf: 351-95-2001592 
Fax: 351-95-32605 

Paulo Jorge Olive.lra 
Parque Natural da Madeira 
QUInta do Born Sucesso 
Carrunho do MelO 
PT-9050 Funcha l 
E.mall: pllm @mail.lelepc.pt 
Te lf. 35 1-9 1-222266 
Fax' 351 -9 i ·222589 

Paulo Jorge 5.5. Luis 
Curso de Blologia 
Departamento de Blologia 
Universidade dos A~ores 
Rua da Mae de Deus. 58 
PT · 9500 Poota DeJgada 
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Pa ulo J .M. d a Cruz Paes de Faria 
Rua Diogo Cae. 1399 - 2'" 
PT-4200 Pono 
Telf: 35 1-2-525307 

Ped ro Brito Sih 'a 
Curso de Biologia 
Departamento de Biolog Ja 
Universidade dos A~ores 
Rua da Mae de Deus, 58 
PT-9500 Po ma Delgada 
Te lf: 35 1-96-34952 

Pedro Filipe B. da Costa 
Curso de Biolog ia 
Depan amento de Biolog ia 
Universidade dos Ar;ores 
Rua da Mae de Deus . 58 
PT·9500 POllla Delgada 
Telf: 35 1-96-28 1029 

Ped ro M.igueJ R am os Arsen io 
Dep. Protec/Jao das P!anl~s 
Secc;ao de Herbo!ogia e de 
Fltoecologia 
ISA - Tapada da Ajuda 
PT-1399 Lis boa Codex 
E.mail : arser.i op@ lsa.utl. pt 
Telf: 351-1-360202 1 
Fax: 35 1· : A363503 1 

Ped ro M ig uel Reis Rodrigues 
Curso de Biologia 
Depanamemo de B iolog ia 
Universidade dm Ac;ores 
Rua da Mae de Deus. 58 
PT-9500 Poma Delgada 
Tell: 351-96-32871 

Pet er W irtz 
Centro de Ciencias Bic· ~6~ icas 
u mvers idade da !\'l:::toe l r2.~ 
Largo do Coltgio 
PT-9000 Funchal 
E.mail: blomar@. d;-agoelro.uma.pl 
Tell: 35 1-9 1-934784 
Fax: 35 1-9 1-934784 

Regi na Tristao da Cunha 
Departamento de BlOlogia 
Universidade dos Ar;ores 
Rua da Mae de Deus , 58 
PT-9500 Ponla Delgada 

E.mall: cunha@aJf. uac .pl 
T elf: 35 1-96-653044 
F., - 35 1-96-653455 

Ricardo J orge Feru3udes 
Curso de Biologla 
Departamento de BioJogia 
UnJ\'ersldade dos Ac;ores 
Ru a da Mae de Deus. 58 
PT-9500 POnla Oelgada 

Ricardo Ser rao dos San tos 
Dcp de Oceanogra fia e Pescas 
UOlversldade dos A'rores 
Cals de Sama Cruz, 9 
PT-9900 Hon. 
E.mail: ricardo @dop.uac. pt 
Tell. 351-92-22988 
Fax. 35}·92-1~659 

Rit a i" ledei ros 
Curso de Biolo,gia 
Depdt1:)meo to de I3 iologia 
Unl\'e['$idade dos A~ores 
Rua d:::t M~e de Deus, 58 
PT - 500 Ponta Delgada 
Tel, - 35 1-96-491330 

Rita ~orbe l"lo 
Curso de Blologia 
Depx-iamento de Biolog la 
Liruversidade dos A'rorcs 
Rua da Mae de Deus, 58 
PT -9500 Pont. De lg.d. 
E mali' rita norberto@bOtmai1.com 
Telf. 35 1-96-638434 

Roberto Jose Abreu Jardim 
Jardlm Botanico da Madeira 
C<immho do Meio 
PT·9:;5~ f unchal 
E.mall : vlC.ja@dragoeiro.uma.pt 
Tell: )51-9 1-2002000 
Fa" 35 1-91-2002006 

Roberl o ~'J ed e iros 
Deoan amenlo de Biololl ia 
Unh e: ~] dade dos A~or;s 
Rus. ')'2. Mae de Deus, 58 
P1 -95OO Pan ta Delgada 
T, " - 35 1-96-653044 
F:i...... ~ 51-96- 65345:: 
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Rogerio Paulo Simao Feio Rui Miguel Bento Elias 
Dep. de Oceanografia e Pescas Depanmnenw de Biolog~a 
Un i\le rsidade dos A'l=ores Universldade dos A'l=0re.~ 
Cais de Santa Cruz, 9 Rua da Mae de Deus, 58 
PT·9900 Hona PT·9500 Ponta Delgada 
E.mai): roge rio@dop.uac.pt Tell. 35 1·96·653044 
Telf: 351·92·22988 Fax 351·96·653455 
Fax. 35 1·92·22659 

Rui Prieto 
Rogerio Ribeiro Ferraz Dep , de Oceanografl a e Pescas 

Dep. de Oceanograf!a e Pescas Univer5ldade dos A'l=ores 
Uni versJdade dos Ayores Cais de Santa Cruz, 9 
Cais de Sama Cruz. 9 PT·9900 Hon a 
PT·9900 Hona E. l1Ia!l: rpnero@dop.uac.pt 
E.mai l: ferraz@dop.uac.pt Tel;, 351 · 92·:2988 
Telf: 3:;1·92·22988 Fa).: 3 51·92-:~2659 
Fax: 351 · 92· 22659 

Rui Sousa 
Rosa :Maria Cordeiro Pires Curso de BlOlogla 

Parque Natural da Madeira Depan.amenlo de BlologJa 
QUinta do Bom Sucesso Umversldade dos A~ores 
PT~9050 FunchaJ Rua da Mae de Deus, 58 
E.mail: pnm@maiJ .td e;.:1c.pt PT -9500 Ponta Delgada 
Tclf' 351 · 9 1 ~2 22266 
Fax: 351·91·222589 Samanth a Jane Hughes 

Dep. Recu rsos Na t. Hidrau lic3. 
Ruben Antunes Capela Lab. Reg. Eng. Civil. 

Departamento de Bio!ogla Caml :'.no de Es meraldo 
Uni\'e rs idade da Madeira Sao Mamnho 
Largo do Colegio PT-9000 Fun cilaL Madeira 
PT~9000 Fun cbal Teler. 351 ·91 · 765223 
E.mai! : rcapela@dragoeJro.uma.pt Fax' ) 5 1·91 ·1 65385 
Telf: 351·9 1·222417 
Fax: 351 · 9 1· 23 194<1 Sandra Curve!o M endes 

Curso de BlOlog ia 
Rui Alexandre F erreira de Mela Depa:1.ilrnento de Biologia 

Depanamento de Biologia Umversldade dos A90res 
UnJ verSldade dos Ayores Rua da Mae de Deus, 58 
Ru a da Mae de Deus. 58 PT·9:'OO POOl J DeJg ada 
PT~9500 Ponla De ls:ada Telf: 35 1·96-31 146 
Te lf: 35 1 ·96~653044 
Fax: 351 ·96·653455 Sara Cunha 

Curso de. Bio iogia 
Rui Mar lins De.pan.3me.mo ae BIOlogl3 

Depaname nto de Blologia Unive[sHiade dos A'l= ores 
Unive rsidade dos A'l=ores Ru a dl:! Mae de Deus . .5S 
Rua ci a Mae de Deus, S8 PT·9500 Ponla Delgada 
PT·9500 Ponta DeJgada Telf: 351 · 96·281029 
Tc lf: 351·96·653044 
Fax: 35 1·96·653455 
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Sergio P. Avila Campos M arques 
Departamemo de. BlOlogia 
Universidade dos A~ores 
Rua da Mae de Deus , 58 
PT-9500 Paola Delgada 
Email: se rgio.avila @mail. lelepac. p[ 
T elf: 35 1·96·628700 
Fax, 351 ·96·653455 

S6nia Costa 
Curso de Biologia 
Departamento de Biologia 
Uni versidade dos A~ores 
Rua da Mae de Deus, 58 
PT-9500 Ponta Dele:ada 
Telf: 351·96·682823 

Sonia Mendes 
Dep. de Oceanografi n e Pescas 
Uni ve rs idade dos A~Ores. 
Cais de Santa Cruz. 9 
PT·9900 Hona 
Email: sonia@dop.uac.pt 
Telf 35 1·92·22988 
Fa,,, 351·92·22659 

S6nia Santos 
Dep. de Oceanografia e Pescas 
Umversidade dos A~ores 
Cai s de Santa Cruz. 9 
PT·9900 Hom 
E.mail : s.s3ntos@dop.uac.p' 
TeLl: 351·92·22988 
Fax, 35 1·92·22659 

Susana EstBcio 
Dep. de Oceanografia e Pescas 
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