
MARINE BIRD 

Seabirds arc a diverse asortmcnt of bird species that 
inhabit salt or brackish watcr cnwronmcnts for at least a part of 
Lhcir annual cyclc. This discussion is limitcd to thc pclagic 
spccics of birds that brccd on olTshorc islands and make thcir 
living by utilizing thc food wcb in thc uppcr laycrs of thc occan 
in contrast to the watcrfoowI (ducks, gccsc, grcbcs, loons, 
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wading birds, and shorebirds) that live mostly in the coastal 
marshareasor ncst inarctictundra or inland lakesand marshes. 
Seabirds can k f h e r  dividcd into rcsidcnt (breeding) and 
non-rcsidcnt (not breeding) spccics. Birds in these ccological 
catcgoricsarcvcry diiTcrcnt in howthcyafTca OrarcafICacdby thc 
natural cnvironrncnt and human-rclatcd acn t s  along our coast. 

Table 1. Seabirds which breed off the  California coast. their distributional s ta tus  relative to areas  north and south of 
California, the amroximate sizes of their breeding populations in the 1980’s and their Status in the 1990’s (x indicates 

Common Namc 
(Scicntific Namc) 

presence, 0 indicates absence). 

___  _ _  

Forkal-tailed storm-pctrcl 
(Oceanadromo/iircara) 

Lcach’s storm-pctrcl 
(Oceanodroma leucorhoo) 

Ashy storm-pctrcl 
(Oceanodromo homochrm) 

Black storm-pcwcl 
(Oceanodroma melanio) 

Brown pelican 
(Pelecannus mcidenralis) 

Dooblc<rcstcd cormormt 
(J’habcracorax aiirmds) 

Rrandt’s cormonnt 
(i’holacrocorax penicillarirs) 

I’clagic cormorml 
(f’halocrocorar pelog,ciis) 

Wcslcm gull 
(Larids modenrolis) 

Conunon mime 
(Una  aalge) 

Pigeon guillanot 
(Cepphus calumba) 

M;irblcd niurrclct 
(Hrach~7aniphus marniorariu) 

Xantus ’ miirrclct 
(S~nrhliborair~ph~s h)polutcics) 

Cassin’s auklet 
(P ychoramphm alm~rrcvr) 

Khinoccros adlet  
(Cerorhinco monmerora) 

Tuflal puffin 
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Estimated CA 
Brccding Pop. CA Slatus 
in the 1980’s’ in the 1990’s ___ 

300 Unknown 

IR.300 hclining 

5.200 unknown 

150 Unknown 

2,700 Inncasing 

1 ,!No Stabldncrcasing 

@Zoo StablJlncreasing 

15,900 Stabldncrcasing 

5 1,000 Inncasing 

363,200 a-cl ining 

13,700 Stable 

2,000 Dccl inmg 

3,600 Slahli./D~lining 

I3 1,200 Unkno\\ii 

300 Incrcasing 

250 Stable 

7 

Somc spccis in Alaska or 8 3 ~ 3  C3liionro 3111‘ not !isrd ~ X I U S L ’  (Ihc? do nor occur otfcaliiomia lhc numbs of brwdmg spccics in 
California can bc incrcascd bv a d d m  up to fits ILTILS ( S r m m  5p ), the black shmmu (/$7icliops mgt-r), 3nd the Califorma gull (Lorn5 
califimicw),  numbcrs in parcnthcw-j u i l i w k  ad.li!ions of t l i s  hpc for each 3rca 
’ llic cslunald Al~skan brccdmz ss35x.l toul pu1~:ior. is about -10200,000 compared lo about 700.000 for Caliioma Thsse numbus 
rcprcscnt approsunale mcan I c d s  throehout 
lo includc non-brcdms and Lmmaturcs, a propnion \\hich van= from \car IO year and sp’cirs I O  sqxcics In California four spccics (common 
iniirrc, Brmdt’s cormorant. Cassin’s auNct, and \\cstcm 311) compnw. alinost M pc7ccnt ofthc tocill numbcr of brcedcrs 

19SO’s, and r a c n t  updatss \till bc published m 1993 Ten lo fom pcrwnt should bc addcd 
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Thcrc arc 23 spccics of scabirds that brocd along thc coast 
ofCalifornia. Point Conception is gcncrally considcrcd a major 
arca of transition bctwccn charactcristically northcrn scabirds 
(suchasthoscfoundinthcGulfofAlasl;aand Washington)and 
subtropical scabirds (such as thosc found in thc GulfofCalifor- 
nia). North ofpoint Conccption. marinc ivatcrs arc dominated 
by the California Currcnt Systcm in which cold. nutricnt-rich 
m t c r  is upwelled along thc coast. South of Point Conccption 
upwcllingmainlywcurs only faroffshorc, and\vanncr, clcarcr. 
nutrient-poor watcrs cstcnd up from thc Subtropics Ecologi- 
cally. makcs California’s marinc birds among thc m a  
intcrcningandta~onomicallydi\cnc in thcnorthcm hcmisphcn: 

California’s brccding scabirds arc about cvcnly dividcd 
bchvccn southcrn and norlhcrn spccics. Thc northcrn scabird 
spccics havc a grcatcr biomass. horvmcr. Onc of thc rcasons for 
this is that nonhcrn \\atcrs arc gcncrally morc productive and. 
Lhcrcforc, support grcatcr scabird populations. In California 
many of OUI brccding scabirds. such as common murrcs. 
Brandt’sconnorants. and Cassin’s auklets (all prinurily northcrn 
spccics) arc conccnlratcd at thc Farallon Islands ( o r  San Fran- 
cisco) and Casllc Rock National Wildlifc Rcfugcs (ncar Crcsccnt 
City). Thc Farallons arc thc mos! important sin& scabird b r d -  
ing sitc in Califmi& and largc scabird populations thcrc arc 
asociatcd with abundant availability or suitablc and protcclcd 
ncsting habikx. couplcd with strong and produdivc upaclling 
systcms Lhat pro\idc largc prcy rcsourccs in  thc samc a m .  

A b d  of lhm California brown pclicanr on Anacapa Island off 
soulhcm California. Impmvcmcn( in rcpnxluctivc succcss is linkcd 

to a dcclinc in DDE rcsidcucs in the ofkhorc cnvitunmcnt. 

Anothcr major California brccding arca south of Point 
Conccption in the Southcrn California Bight is thc Channcl 
Islands. T h a c  islands harbor important ncsting colonics for 
somcscabirdsofnorthcrn alfinity(suchasCassin’sauklcts)but 
also thc statc’s cnlirc ncaing population of brown pclicans 
(prcscntly a recovcring cndangcrcd spccics) and thc rarc 
Xantus’ murrclct. Both spccics havc southcrn brccding distri- 
butions andalso ncst olTBaja California: but thcbro\\n pclican 
isoftropical alfinity(origin),\\.hcrcasthcXantus’ murrclct isof 
subarctic aliinity. Onc of thc most uniquc and intcrcsting 
brccdmg scabirds off ccntral and northcrn California is thc 
marbled murrelct, a small scabird that ncds inland in coastal, 
old-growth conifcrous forcsts, oftcn ovcr a hundrcd fcct high in 
thc tree tops. Unfortunatcly, this littlc bird is bccoming cndan- 
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gcrcd bccause of thc loss of its ncsting habitat duc to log ing .  
andbccauscofmortalitycauscdbyoil spills and gill-nct fishing. 

Usually, bctwccn thc cnd of summcr aftcr thc Upvclling 
Pcriod and bcforc thc cnd of the year, thc California Curront 
Systcm cqcricnccs an immigration emigration. and rcshuf- 
fling of scabirds from the north south, and within California. 
Thcabundanccandditcrsityofscabirds incrcascsimmcnsclyat 
thistimc. Oncofthcmostabundant scabirdspccicsinthcivorld 
thc sooty shmtatcr ,  c o m a  through California watcrs by thc 
millions. mostly from Ncw Zcaland. Anothcr csciting sighting 
involvcs onc of smcral spccicsof albatrosses which sccm 10 k 
showing up OB California in inamsing numbcrs. Similarly. 
southcrn scabirds. such as boobics. rcd-billcd tropicbirds. and 
magnificcnt frigatcbirds. can pro\idc thc highlight of an! boat 
trip. From thc Mcsican Sca of Corlczaround July. come smcral 
spccics of norm-pctrcls. Hccrmann’s gulls. clcgant tcms. and 

north. cspccially into thc wintcr. \vc witness thc amial of 
northcrn scabirds likc thc northcrn fulmar. tuncd and horncd 
pufins and othcr alcids. thc black-lcggcd kittiwake. thc brant 
(onc of thc fc\v spccics of wild gccsc that niigratcs along thc 
coast lo \vintcring arcas in Mcsico), and many othcrs. Such 
divcrsity and abundancc adds to thc ovcrall richncss and valuc 
of California’s total marinc rcsources. 

many morc bro\\n pclicans than ncst in California From thc * 

Table2. Scientific names of birds mentioned in text but not 
included in Table 1 

AlhaUoss Ilronrerlra sp  
Doobics 
Black-lcggal kitti\\akc 
Brant 
CaliComia Icad tcm . 
Elegant tcm 
I I m n n ’ s  gull 
I Iomcd pullin 
Magnificent frigatcbird 
Northcm fulmar 
Red-bill& tropicbirds 

8rla sp. 
l<i.ua tridacnla 
Rronta beniicla 
Stenw oiitillaninr 
77ralas.seu.s elegam 
Ionis Ireemwiiirr 
Frotercula ronriculato 
Fmgato nw~l i j i cou  
Fulniams glacialis 
Pliaeflmwr aetliereus 

History and Utilization 
Marinc birds or scabirds arc thc most conspicuous and 

familiar clcmcnts of marinc communilics, and arc a sourcc of 
plcasurc and cnjojmcnt for pcoplc at r a  or along the coast. 
Thcy arc uniquc and important biotic clcmcnb of marinc 
ccosystcms and arc good indicators of thc gcncral hcalth of 
coaslal olfshorc cnvironmcnls. Yct. pcoplc working or rccrcat- 
ing at sca oftcn know littlc about thcm. And, although oncn 
omittcd from marinc rcsourcc rcfcrcncc works such as this. 
scabirds rcquirc managcmcnt and protcaioq just as do othcr 
clcmcnts of marinc ccogstcms. 

Scabirds arc promincnt clcmcnts in ihc bidversify of 
marine ecosystems. Thcy pcrform what ecologist Paul Ehrlich 
calls “ecological services," such as nutricnt cycling and xav- 
cngingofbiological wastc matcrialsand dcbris from uatcrsand 



bcachcs. Thcy oncn guidc fishcrmcn to fish. Thcy are fun to 
watch, and conscqucntly, contributc to local cconomics by 
attracting tourists. Hcalthy scabird populations givc us thc 
justificd fccling that all is u.cll at sca, and a "missing," sick, or 
oilcd bird tclls us that it  might not bc. 

Likc most marinc uildlifc, marinc birds havc historically 
sufTcrcd scvcrc and rclcntlcss csploitations by man. In Califor- 
nia, this was cspccially truc at thc Farallon Islands during and 
aftcr thc gold rush in thc latc-l800's, whcrc common murrcs 
wcrc hcavily csploitcd for thcir c g s .  Thcrc was no rcgulation 
of takc, and thc murrc populations incurrcd scvcrc dcclincs, so 
that only a fnv thousand individuals wcrc IcR by thc latc- 
1920's. Thc Farallon murrc population did not rccovcr for 
scvcral dccadcs and cvcn now is far bclow numbcrs of thc 
1800's. Esploitation of scabirds or scabird products is ncithcr a 
local or rcccnt phcnomcnon. Rccall thc ancicnt, managcd 
harvcstofguanobythclncasofPcnr.orthcharvcstofguanofor 
manufacturing gunpowdcr by thc irnpcrialistic navics of Eu- 
rope in thc 16th-18th ccnturics. Empircswcrc won or lost ovcr 
control of thc scabird islands! Early sailors and csplorcrs oncn 
utilizcd scabirdsorthcircggs. driving somcspccicstothcpoinl 
of cstinction. In gcncral, hoivcvcr, thcrc has bccn littlc succcss 
\vorldwidc in utilizing scabirds for suslainabk food or othcr 
product sourccs. Thc fcw csccptions includc guano harvcsts in 
Pcru, harvcst of cidcr down from scaducks in Iccland, 
"muttonbird" harvcsts (shcanvatcrs) for oil in Ncw ZtaIand, 
and thc hancst of scabird guano from man-madc islands oIT 
South Africa, Thcrc is no succcssful, sustainablc hawcst of 
scabirds or sclbird products in California or thc Wcst Coast. 
Sincc thc carly days or csploilation. nianagcmcnt has usually 
involvcd putting thc ncsting islands into a protcction systcni. 
This is thccasc Tor niost islands oKCalifornia. 

Aftcr World War 11. California's abundant scabird popula- 
tions bcgan to sulTcr from ncw problcms. For csamplc, birds 
and nlarinc manimals cspcricnccd population dcplctions as a 
rcsult ofofbhorcchcniical pollutant dischargcs from industrics 
in Southcrn California. In a dircrcnt kind of csamplc, bird 
populations in ccntral and southcrn California dcclincd from 
csccssivc sardine fishing Many spccicsofscabirds fccd alniost 
csclusivcly on surfacc-fccding fishcs \vhich arc also sought in  
coninicrcial fishcrics. Thc dcplction of sardincs oRMontcrcy is 
thought to h n c  had dcletcrious cffccts on sonic SpCCics of 
scabirds I t  is not \vA kno\vii. ho\vcvcr. how long it takes to 
bring about a populauon dcclinc of scabirdsand how cffcclh'cly 
vanouskindsofriianncbirdscans\\itch toothcrprcy. Sinccthc 
1950's. largc oil spills and chronic waste oil discharges have 
bcconic increasingly frcqucnt. and largc nunibcrs of scabirds 
havc bccn killcd. Although acutc oiling of scabirds (oil spills 
and thc asscciatcd publicity thcy gct) rcccivcs niorcattcndon. it 
might bc that chronicoiling ofthc offshorc cnvironmcntcauscs 
thc grcatcn danugc to scabirds and olhcr marinc wildlife. 
Rchabilitation of oilcd blrds and nianinlals has not bccn v c q  
succcssful. Most birds dic bcforc rchabilitation can bc at- 
tcniptcd and niany birds Lhat rcccivc carc dic an?v'a?: Prcvcn- 
tion of oil spills and chronic oiling IS still thc bcst solution. 

Sincc rabirds arc \isibly aITccrcd \$ hcn pcoplc misur  
nurinc rcsourccs. thc vcll-bcing of our scabird populations 

hclps tell us about thc hcalth of our oceans. Potential cUcas on 
scabirds are oftcn csamincd to help cvaluatc the overall pro- 
jcacd cffccts on thc marinc cnvironmcnt offuture dcvclopmcnt 
actibitics. Such activilics include incrcascd lcvcls ofoffshorc oil 
cstraction and transporl; mining of olhcr m a n  rcsourccs; 
dcvclopmcnt of altcrnatc forms of cncrgy; usc of ncw fishing 
tcchniqucs; fish farming and fish ranching at sca; and nnv 
marinc product dcvclopmcnt and cqdoitation. Incrcasing Icv- 
CIS of marinc dcbris, including fishing gcar and sccmingly 
cdiblc itcms madc of plastic and other matcrials prcscnt othcr 
hazards. Additionally, "cco-tourism" a rapidly growing indus- 
try, can lcad to wvcgulatcd i n m i o n  onto ncsting islands that 
arc important to scabird populations. Thcrc is alrcady a history 
of disappcarancc of scabird colonics on islands visitcd too 
frcqucntly by unsupcrviscd tourists. Global warming, if it 
occurs, may havc dctrimcntal cNccts on scabirds. 

Rccognition ofthc importanccofscabirdsas indicators and 
of thc cUccts that human activitics can havc on thcm has Icd to 
a surge of activity and intcrca in seabird conservation and 
managcmcnt. In addition to many governmental agcncics, 
thcrc arc fivc "scabird groups" around thc world composcd of 
intcrcstcd prorcssionals which havc bccn organizcd to study 
and hclp conscnc Lhcsc important clcmcnts of marincwildlifc. 
Thc Pacific Scabird Group focuscs on our Wcst Coast from 
California to Washington, plus Alaska, Hawaii, British Co- 
lumbia, and Mcsico. In California, statc and fcdcral govcrn- 
nicntal agcncics, anglcrs and comrncrcial fishcmcn, and ma- 
rinc bird conscn1ationists arc bcginning to work togcthcr to 
hclp conscnc and mamgc marinc wildlifc. 

Seabird Ecology 

Almost all iniportiinl adaptations in body form andbchav- 
ior of scabirds rcflcct spccialization for cithcr brccding or 
fccding. Mcthcds of niarinc bird fccding dcpcnd on t g c s  of 
foods and ivhcrc thcsc foods arc found in thc watcr colunin. 
Scabirdsarc, thcrcforc. inllucnccd by thc cn\ironnicnd factors 
which inllucncc thc nlarinc cnvironmcnt. During thc brccding 
Scason, scabirds arc confincd to fccding within a rcasonablc 
distancc from thcir ncsting islands. In addition to providing 
suitablc ncsting habiL ncsting islands must bc frcc of prcdators 
and disturbanccs. Outsidc thc brccding scason. whcn not con- 
stnincd to tcnding olfspring. many scabird spccics arc highly 
niobilc and can niovc long distanccsto find food. Othcr spccics 
may remain in arcas ofabundant and prcdictablc food supplics. 
j un  likc fishcrmcn. Distribution at sca is hcavily influcnccd by 
thc physical occanography of the a m .  For csamplc, plankton 
fccdcrs vill bc found whcrc man currcnts favor gro\\th and 
accumulation of plankconic spccics. Such areas, in turn. pro- 
\idc food for shoals ofpclagicspccies such as  northern ancho\-\: 
Pacific sardine. herring. mackerel, or juvenile dcmcrsal fishn 
such as rockfshcs. Thcsc midwater fish in turn arc prcycd upon 
by fish-fccding scabirds. The spccia of fish is usuall?. not as 
important as is the fact that thc fish arc available and abundant. 

Somc scabirds fced at the surface and othcrs fly or paddle 
undcnvatcr to cilcnd their rcach lower into thc watcr column 
Somc California spccics can dive to a dcpth of 330 fcct. Watcr 
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clarity irducnccs which t!pc of fccding method uil1 most 
successful. For csamplc. clcar. tropical ivatcrs npically bcst 
support species that catch fish by plungcdhing @oobics and 

pelicans). In contrast. norlhcrn waters are usually too turbid for 
acrid plungcrs to sa: prcy, but arc bcttcr suitcd to undcnvatcr 
wimmcrs or flycrs (like the murres. auklets. and cormorants) 

\ > 

Seabird kcding rncthods in rclation to dcplh of watcr column penctration and morphological variation of diffcrcnt spccics (dcscribcd by 
N.P. Ashrnolc and drawn by 1. Ahlquist. rcpnnlcd with pcrmission from Acadcrnic Prcss). 

Whilcncdng, scabirdsarc morcorlcssboundtoancststthal 
rcquircs protcction from prcdators and parental carc. Thc 
brccding scason is thc pcriod of timc it takcs from coutship, 
ncst-building, and cgg-laying to the point of flcdging, whcn 
younglcavc thc ncst or tccomc indcpcndcnt. During brccding, 
scabirds arc strongly influcnccd by local food supplics and, 
thus, thcoccanographic and mctcorological conditions. Repro- 
dudivc succcss is influcnccd by thc biomass, availability, and 
consistency of local food supplies. For instance, whcn El Niiio 
wcathcr pattcrns occur, scabirds rcproduce poorly or not at all 
tccausc prcy rcsourccs arc lcss abundant and availablc. 

Sincc oUshorc islands with ncarby, stablc food supplicsarc 
inshorlsupplyforncstingscabirdsin California,suchbirdsarc 
almost always found conccnmtcd into tightly-packcd nat ing 
colonics, with diITcrcnt spccics usually scgrcgatcd onto dilrcr- 
cnt kinds of micro-habitat. Asa conscqucnoe, ncsting colonics 
arc wlncrablc to destruction by mammalian prcdators such as 
foxcs and raccoons. Thcrcfore, nesting islands must be frcc 
from t cmt r i a l  predators and human disturbance to provide 
scabirds with successful nating opportunilies. Evolutionary 
development on islands lacking termtrial predators has left 
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many seabirds with no dcfcnscs against prcdaton, cscept to 
abandon thcir colonies. Undisturbcd roosting and loding sites 
arc also critical to scabirds. Tourism and introductions of rats, 
cats, dogs, pigs, goats, and othcr fcral animals has rcpcatcdly 
lcd tocxtcrmination ofxabirdsfrom islands that wcreformcr- 
ly prcdator-frcc. 

Management 
Many agcncics arc involvcd in thc managcmcnt and 

cowmation ofmarincbirds, and many statutory andcxmtivc 
provisionsmntributcto thcir protcction. Inaddition, California 
has onc of thc lincst syskms of sanctuaries and rcfugcs for 
scabirds in the world. Howcvcr, our coastal a ~ U a n d s  now 
comprisc only a small pcrccntagc of thcir formcr cltcnt and 
thcsc habitats arc critical to many s p c s  of scabirds. Otfshorc 
watcnarcbccoming incrcasinglyoccupicd and utilizcdbypcoplc, 
yd many oUshorc islands and rocks are as closc to thcir natural 
statcs as one might reasonably expect in our modern world. 

Nonetheless, some of California's seabirds are threatened 
or cndangerd, and others may wanant such designation. 
Examples are the California least tern, the California brown 



pelican, the marbled mumelet, the Xantus' mumelel, and the 
ashy storm-petrel. Thebrown pelican may soon bc dounlisted 
bccause its populations arc recovering; one of thc fcw succcss 
stories in recent times. 

Common murrcs and Brand's cormorants on Flatiron Rock off 
Trinidad, nonh of Eurcka. 

Scabird populations havc a numbcr of charactcriaics in  
conunon which make thcm susccptiblc to harm from cn\iron- 
nicntal changcs: 

I )  Raidcnt scabirds conccnlratc thcir ncsting cUons ovcr 
scvcral months at small arcas, and thcy traditionally usc thc 
samc ncsting arcas ycar aRcr year. 

2) Somc scabirds (pelicans. cormorants, gulls) concentratc 
in roosts or rcaing sitcs. Night roosts protide protcaion from 
prcdalors and disturbances and may haw bcncficial thcrmal 
charactcrish.  Day roosts arc locatcd closcr to food supplics 
and may haw good plumagc drying propcnics. 

3) Many scabirds dcpcnd on conccnlratcd food supplics. 
oftcn comrncrcially valuablc fishcrin rcsourccs. Marinc fishcr- 
ics biologists arc working vith marinc uildlifc biologists to 
balancc rccrcational and commcrcial fishcrics with othcr wild- 
life nccds. 

4 )  Many scabirds tcnd to bc long-livcd with low annual 
rcproductivc ratcs. Thus. scabirds cannot usually r m v c r  v c n  
rapidly from largc impacts on thcir populations. 

5) Scabirds arc oltcn components of asscmblagcs uilh 
intcrdcpcndcnt clcmcnts, which m a n s  that thcy arc clorly 
allicd to othcr spccics in thcir Cstcm. Disruption of one or more 
intcractingclcmcnts myaEcstthc cntilr asscniblagc in somnay  

Seabird and Fisheries Interactions 
Scabird-fishcrics intcractions havc b x n  catcgorizcd as 

follo\vs: 1) dircct compctition uith ncgativc population impli- 
cations cithcr for fish or scabird populations: 2) mutualisq 
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where the intcraction is bcncficial, or commensalism, where 
thcre is neither benefit nor detriment to the interaction; and 3) 
physical injury, where birds are killed or damaged by fishing 
activities, or bird activities damage operations or gear. Catcge 
ria 1) and 3) dcscribc conflicts in r w u n e  usc that should bc 
minimizcd. Multi-spccicsorecosystcm managcmcnt instcad of 
managcmcnt that is singlc-spccics oriented may be the key to 
minimizingsuch conflicts. Thcmanagementplan ofthcPacific 
Fishcry Management Council (PFMC) for anchovics was one 
of the first in thc nation to considcr the multiple uscs of thc 
anchovy m u r c e ,  including scabirds, marinc mammals, and 
bait fishcries for sport fishcnnen. With the rapidly rccovcring 
Pacific sardine rcsouTce, the PFMC is revising its anchovy plan 
to includc multi-spccics managcmcnt of small pelagic fishcs. 
Fishery managcmcnt plans arc beginning lo include concepts 
such as  rescrvcs, mulliplc-nccds, ccosystcm balance, and 
thrcsholds of minimum rcsouroc abundancc. 

Pileup of brown pclicans, Hcermann's gulls. and Brandt's 
cormorants fceding on anchovics at Shell Beach. Orhcr 

individuals arc roosting on nearby rocks. 

The future of fishing gcadscabird intcractions is also 
improving. Gill nctting has bccn banned in many arcas, and 
somc fishcnncn haveswitched to othcr fishing mcthods that do 
not harm scabirds. Situations arc morc diITicult to controlnhcn 
thc commcrcial fishing occurs outsidc arcas of slatc or fcdcral 
jurisdiction. lntcractions bctwccn rccrcational fishcrics and 
marinc wildlifc also occur Whilc cach individual intcractlon 
may involvc only one angler and onc bird, togcthcr thcy can 
havc a significant cEcct on somc scabird populations, cspccially 
thrcatcncd or cndangcrcd spccics. In many instances the bcst 
managcmcnt approach is education. 

Daniel W. h & m n  
University of California, Davis 

David G. Ainley 
Point Reyes Bird O b a t o r y  

HaqRCarta  
U S .  Fish and Wildlife Smlce 

Kenneth T. Brigs 
University of California, Davis 

Aloc D. Maccall 
National Marine Fisheries Senice 
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