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ठ⃚ 2ठ⃚

Abstractठ⃚17ठ⃚

Weठ⃚evaluateठ⃚theठ⃚populationठ⃚geneticठ⃚structureठ⃚ofठ⃚theठ⃚intertidalठ⃚barnacleठ⃚Jehliusठ⃚18ठ⃚

cirratusठ⃚acrossठ⃚aठ⃚broadठ⃚portionठ⃚ofठ⃚itsठ⃚geographicठ⃚distributionठ⃚usingठ⃚dataठ⃚fromठ⃚theठ⃚19ठ⃚

mitochondrialठ⃚cytochromeठ⃚oxidaseठ⃚Iठ⃚(COI)ठ⃚geneठ⃚region.ठ⃚Despiteठ⃚samplingठ⃚diversityठ⃚20ठ⃚

fromठ⃚overठ⃚3000kmठ⃚ofठ⃚theठ⃚linearठ⃚rangeठ⃚ofठ⃚thisठ⃚species,ठ⃚thereठ⃚isठ⃚onlyठ⃚slightठ⃚regionalठ⃚21ठ⃚

structureठ⃚indicated,ठ⃚withठ⃚overallठ⃚§CTठ⃚ofठ⃚0.036ठ⃚(p<0.001)ठ⃚yetठ⃚noठ⃚supportठ⃚forठ⃚isolationठ⃚22ठ⃚

byठ⃚distance.ठ⃚Whileठ⃚theseठ⃚resultsठ⃚suggestठ⃚greaterठ⃚structureठ⃚thanठ⃚previousठ⃚studiesठ⃚ofठ⃚J.ठ⃚23ठ⃚

cirratusठ⃚hadठ⃚indicated,ठ⃚theठ⃚patternठ⃚ofठ⃚diversityठ⃚isठ⃚stillठ⃚farठ⃚moreठ⃚subtleठ⃚thanठ⃚inठ⃚otherठ⃚24ठ⃚

similarlyૐ퀐distributedठ⃚speciesठ⃚withठ⃚similarठ⃚larvalठ⃚andठ⃚lifeठ⃚historyठ⃚traits.ठ⃚Weठ⃚compareठ⃚25ठ⃚

theseठ⃚dataठ⃚andठ⃚resultsठ⃚withठ⃚recentठ⃚findingsठ⃚inठ⃚fourठ⃚otherठ⃚intertidalठ⃚speciesठ⃚thatठ⃚haveठ⃚26ठ⃚

planktotrophicठ⃚larvae.ठ⃚Thereठ⃚areठ⃚noठ⃚clearठ⃚patternsठ⃚amongठ⃚theseठ⃚taxaठ⃚thatठ⃚canठ⃚beठ⃚27ठ⃚

associatedठ⃚withठ⃚intertidalठ⃚depthठ⃚orठ⃚otherठ⃚knownठ⃚lifeठ⃚historyठ⃚traits.ठ⃚ठ⃚ ठ⃚28ठ⃚
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ठ⃚ 3ठ⃚

Introductionठ⃚29ठ⃚

ठ⃚30ठ⃚

Aठ⃚persistentठ⃚questionठ⃚inठ⃚marineठ⃚biogeographyठ⃚andठ⃚populationठ⃚biologyठ⃚involvesठ⃚theठ⃚31ठ⃚

interactionठ⃚ofठ⃚speciesठ⃚lifeठ⃚history,ठ⃚geographicठ⃚range,ठ⃚andठ⃚traitठ⃚orठ⃚genealogicalठ⃚32ठ⃚

diversityठ⃚withinठ⃚thatठ⃚range.ठ⃚Inठ⃚someठ⃚cases,ठ⃚genealogicalठ⃚diversityठ⃚orठ⃚<structure=ठ⃚33ठ⃚

(Waresठ⃚2016)ठ⃚withinठ⃚aठ⃚speciesठ⃚isठ⃚informativeठ⃚ofठ⃚mechanismsठ⃚thatठ⃚actठ⃚toठ⃚limitठ⃚otherठ⃚34ठ⃚

species9ठ⃚distributionalठ⃚rangesठ⃚(Dawsonठ⃚2001;ठ⃚Waresठ⃚2002;ठ⃚Waresठ⃚etठ⃚al.ठ⃚2001).ठ⃚Ofठ⃚35ठ⃚

course,ठ⃚theseठ⃚studiesठ⃚oftenठ⃚findठ⃚thatठ⃚organismsठ⃚withठ⃚limitedठ⃚larvalठ⃚orठ⃚juvenileठ⃚36ठ⃚

dispersalठ⃚haveठ⃚greaterठ⃚amountsठ⃚ofठ⃚structureठ⃚andठ⃚lessठ⃚extensiveठ⃚ranges,ठ⃚butठ⃚thereठ⃚areठ⃚37ठ⃚

oftenठ⃚exceptionsठ⃚(Markoठ⃚2004).ठ⃚Itठ⃚isठ⃚theठ⃚variationठ⃚amongठ⃚species,ठ⃚andठ⃚theठ⃚exceptionsठ⃚38ठ⃚

toठ⃚theठ⃚<rules=,ठ⃚thatठ⃚offerठ⃚continuedठ⃚opportunityठ⃚toठ⃚understandठ⃚marineठ⃚diversity.ठ⃚39ठ⃚

ठ⃚40ठ⃚

Earlyठ⃚approachesठ⃚toठ⃚comparativeठ⃚phylogeographyठ⃚(Dawsonठ⃚2001;ठ⃚Waresठ⃚2002;ठ⃚41ठ⃚

Waresठ⃚&ठ⃚Cunninghamठ⃚2001)ठ⃚focusedठ⃚primarilyठ⃚onठ⃚regionsठ⃚ofठ⃚coૐ퀐diversificationठ⃚ofठ⃚42ठ⃚

intraspecificठ⃚lineages,ठ⃚e.g.ठ⃚theठ⃚regionsठ⃚acrossठ⃚whichठ⃚speciesठ⃚wereठ⃚likelyठ⃚toठ⃚exhibitठ⃚43ठ⃚

structure.ठ⃚Subsequently,ठ⃚Markoठ⃚(2004)ठ⃚notedठ⃚thatठ⃚evenठ⃚whenठ⃚speciesठ⃚hadठ⃚44ठ⃚

apparentlyठ⃚identicalठ⃚lifeठ⃚historyठ⃚andठ⃚dispersalठ⃚mechanisms,ठ⃚theठ⃚distributionठ⃚ofठ⃚aठ⃚45ठ⃚

speciesठ⃚acrossठ⃚habitatsठ⃚(e.g.ठ⃚intertidalठ⃚height)ठ⃚couldठ⃚influenceठ⃚theirठ⃚persistenceठ⃚inठ⃚46ठ⃚

distinctठ⃚glacialठ⃚refugia.ठ⃚However,ठ⃚certainlyठ⃚toठ⃚understandठ⃚theseठ⃚associationsठ⃚moreठ⃚47ठ⃚

taxaठ⃚shouldठ⃚beठ⃚compared,ठ⃚andठ⃚Kellyठ⃚andठ⃚Palumbiठ⃚(2010)ठ⃚madeठ⃚explicitठ⃚comparisonsठ⃚48ठ⃚

ofठ⃚diversityठ⃚andठ⃚populationठ⃚divergenceठ⃚forठ⃚50ठ⃚speciesठ⃚alongठ⃚theठ⃚Pacificठ⃚coastठ⃚ofठ⃚49ठ⃚

Northठ⃚Americaठ⃚toठ⃚suggestठ⃚thatठ⃚speciesठ⃚highठ⃚inठ⃚theठ⃚intertidalठ⃚wereठ⃚perhapsठ⃚moreठ⃚50ठ⃚

likelyठ⃚toठ⃚exhibitठ⃚spatialठ⃚geneticठ⃚structureठ⃚thanठ⃚thoseठ⃚atठ⃚lowerठ⃚depths.ठ⃚ठ⃚51ठ⃚
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ठ⃚ 4ठ⃚

ठ⃚52ठ⃚

Theठ⃚particularठ⃚spatialठ⃚structureठ⃚ofठ⃚theठ⃚speciesठ⃚representedठ⃚inठ⃚Kellyठ⃚andठ⃚Palumbiठ⃚53ठ⃚

(2010)ठ⃚varies;ठ⃚however,ठ⃚thereठ⃚isठ⃚oftenठ⃚concordanceठ⃚ofठ⃚populationठ⃚structureठ⃚amongठ⃚54ठ⃚

speciesठ⃚(Pelcठ⃚etठ⃚al.ठ⃚2009;ठ⃚Smallठ⃚&ठ⃚Waresठ⃚2010)ठ⃚onठ⃚thisठ⃚coast.ठ⃚Otherठ⃚regionsठ⃚thatठ⃚haveठ⃚55ठ⃚

beenठ⃚similarlyठ⃚exploredठ⃚3ठ⃚forठ⃚example,ठ⃚theठ⃚NWठ⃚Atlanticठ⃚coastठ⃚3ठ⃚haveठ⃚fewerठ⃚instancesठ⃚56ठ⃚

ofठ⃚strongठ⃚populationठ⃚structureठ⃚asideठ⃚fromठ⃚regionsठ⃚thatठ⃚areठ⃚alsoठ⃚biogeographicठ⃚57ठ⃚

transitionsठ⃚(Altmanठ⃚etठ⃚al.ठ⃚2013;ठ⃚Díazૐ퀐Fergusonठ⃚etठ⃚al.ठ⃚2009).ठ⃚Anotherठ⃚suchठ⃚exampleठ⃚ofठ⃚58ठ⃚

thisठ⃚concordanceठ⃚ofठ⃚geneticठ⃚diversityठ⃚withठ⃚biogeographyठ⃚wasठ⃚recentlyठ⃚publishedठ⃚byठ⃚59ठ⃚

Hayeठ⃚etठ⃚al.ठ⃚(2014),ठ⃚lookingठ⃚atठ⃚speciesठ⃚withठ⃚shortૐ퀐dispersingठ⃚larvalठ⃚formsठ⃚aroundठ⃚theठ⃚60ठ⃚

wellૐ퀐characterizedठ⃚biogeographicठ⃚transitionठ⃚nearठ⃚30°Sठ⃚latitudeठ⃚alongठ⃚theठ⃚coastठ⃚ofठ⃚61ठ⃚

Chile.ठ⃚Again,ठ⃚theठ⃚structureठ⃚ofठ⃚diversityठ⃚withinठ⃚speciesठ⃚wasठ⃚informativeठ⃚toठ⃚theठ⃚62ठ⃚

mechanismsठ⃚3ठ⃚includingठ⃚shiftsठ⃚inठ⃚upwellingठ⃚intensityठ⃚andठ⃚nutrientठ⃚availabilityठ⃚63ठ⃚

(Navarreteठ⃚etठ⃚al.ठ⃚2005)ठ⃚3ठ⃚thatठ⃚mayठ⃚limitठ⃚theठ⃚distributionठ⃚ofठ⃚otherठ⃚taxa.ठ⃚64ठ⃚

ठ⃚65ठ⃚

Evaluatingठ⃚broadૐ퀐scaleठ⃚diversityठ⃚structureठ⃚onठ⃚theठ⃚Chileanठ⃚coastठ⃚isठ⃚ofठ⃚keyठ⃚interestठ⃚asठ⃚66ठ⃚

thereठ⃚areठ⃚soठ⃚manyठ⃚oceanographicठ⃚andठ⃚biogeographicठ⃚comparisonsठ⃚toठ⃚beठ⃚madeठ⃚67ठ⃚

betweenठ⃚thisठ⃚wellૐ퀐studiedठ⃚coastlineठ⃚andठ⃚theठ⃚wellૐ퀐studiedठ⃚Pacificठ⃚coastठ⃚ofठ⃚Northठ⃚68ठ⃚

Americaठ⃚(Navarreteठ⃚etठ⃚al.ठ⃚2008).ठ⃚However,ठ⃚untilठ⃚recentlyठ⃚thereठ⃚wereठ⃚fewठ⃚dataठ⃚69ठ⃚

availableठ⃚forठ⃚speciesठ⃚thatठ⃚spannedठ⃚mostठ⃚ofठ⃚theठ⃚lengthठ⃚ofठ⃚theठ⃚Chileanठ⃚coastline.ठ⃚Thisठ⃚70ठ⃚

scaleठ⃚isठ⃚ofठ⃚interestठ⃚becauseठ⃚itठ⃚spansठ⃚twoठ⃚majorठ⃚biogeographicठ⃚transitionsठ⃚3ठ⃚theठ⃚regionठ⃚71ठ⃚

aroundठ⃚30°Sठ⃚notedठ⃚above,ठ⃚asठ⃚wellठ⃚asठ⃚aठ⃚notableठ⃚biogeographicठ⃚transitionठ⃚nearठ⃚42°Sठ⃚72ठ⃚

(Thielठ⃚etठ⃚al.ठ⃚2007).ठ⃚ठ⃚73ठ⃚

ठ⃚74ठ⃚
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ठ⃚ 5ठ⃚

Someठ⃚ofठ⃚theठ⃚firstठ⃚suchठ⃚workठ⃚atठ⃚thisठ⃚spatialठ⃚scaleठ⃚wasठ⃚doneठ⃚inठ⃚theठ⃚directૐ퀐developingठ⃚75ठ⃚

gastropodठ⃚Acanthinaठ⃚monodonठ⃚(Sanchezठ⃚etठ⃚al.ठ⃚2011)ठ⃚andठ⃚anotherठ⃚gastropodठ⃚76ठ⃚

Concholepasठ⃚concholepasठ⃚(Cardenasठ⃚etठ⃚al.ठ⃚2009).ठ⃚Inठ⃚Acanthina,ठ⃚whichठ⃚hasठ⃚lowठ⃚77ठ⃚

dispersalठ⃚potentialठ⃚amongठ⃚locations,ठ⃚strongठ⃚concordanceठ⃚ofठ⃚intraspecificठ⃚diversityठ⃚78ठ⃚

withठ⃚theठ⃚30°Sठ⃚biogeographicठ⃚boundaryठ⃚wasठ⃚found,ठ⃚butठ⃚associationठ⃚withठ⃚theठ⃚42°ठ⃚79ठ⃚

boundaryठ⃚wasठ⃚lessठ⃚clear.ठ⃚Nevertheless,ठ⃚statisticallyठ⃚significantठ⃚geneticठ⃚structureठ⃚andठ⃚80ठ⃚

shiftsठ⃚inठ⃚phenotypicठ⃚diversityठ⃚areठ⃚associatedठ⃚withठ⃚thisठ⃚region.ठ⃚Theठ⃚gastropodठ⃚81ठ⃚

Concholepasठ⃚concholepas,ठ⃚onठ⃚theठ⃚otherठ⃚hand,ठ⃚hasठ⃚highठ⃚potentialठ⃚forठ⃚pelagicठ⃚larvalठ⃚82ठ⃚

dispersal,ठ⃚isठ⃚similarlyठ⃚distributedठ⃚alongठ⃚theठ⃚coastठ⃚ofठ⃚Chile,ठ⃚butठ⃚exhibitsठ⃚noठ⃚significantठ⃚83ठ⃚

geneticठ⃚structureठ⃚atठ⃚allठ⃚(Cardenasठ⃚etठ⃚al.ठ⃚2009).ठ⃚Theseठ⃚contrastsठ⃚areठ⃚whollyठ⃚inठ⃚lineठ⃚84ठ⃚

withठ⃚predictionsठ⃚basedठ⃚onठ⃚larvalठ⃚lifeठ⃚history.ठ⃚85ठ⃚

ठ⃚86ठ⃚

Recently,ठ⃚largeठ⃚dataठ⃚setsठ⃚haveठ⃚becomeठ⃚availableठ⃚forठ⃚otherठ⃚commonlyठ⃚encounteredठ⃚87ठ⃚

taxaठ⃚inठ⃚theठ⃚Chileanठ⃚intertidal.ठ⃚Microsatelliteठ⃚dataठ⃚wereठ⃚analyzedठ⃚inठ⃚theठ⃚musselठ⃚88ठ⃚

Perumytilusठ⃚purpuratusठ⃚(Guiñezठ⃚etठ⃚al.ठ⃚2016),ठ⃚whichठ⃚bothठ⃚spawnsठ⃚gametesठ⃚andठ⃚hasठ⃚aठ⃚89ठ⃚

longૐ퀐livedठ⃚planktotrophicठ⃚larva,ठ⃚andठ⃚thisठ⃚ecosystemठ⃚engineerठ⃚exhibitedठ⃚significantठ⃚90ठ⃚

structureठ⃚withठ⃚twoठ⃚mainठ⃚lineagesठ⃚(separatedठ⃚atठ⃚approximatelyठ⃚40°S)ठ⃚andठ⃚isolationठ⃚91ठ⃚

byठ⃚distanceठ⃚withinठ⃚eachठ⃚lineage.ठ⃚Similarly,ठ⃚Ewersૐ퀐Saucedoठ⃚etठ⃚al.ठ⃚(2016)ठ⃚exploredठ⃚92ठ⃚

geneticठ⃚variationठ⃚inठ⃚theठ⃚highठ⃚intertidalठ⃚barnacleठ⃚Notochthamalusठ⃚scabrosus,ठ⃚withठ⃚93ठ⃚

naupliusठ⃚larvaeठ⃚thatठ⃚haveठ⃚highठ⃚pelagicठ⃚larvalठ⃚dispersalठ⃚potential,ठ⃚andठ⃚foundठ⃚twoठ⃚94ठ⃚

primaryठ⃚lineagesठ⃚thatठ⃚mirrorठ⃚theठ⃚dominantठ⃚biogeographicalठ⃚patternठ⃚ofठ⃚Chile:ठ⃚inठ⃚theठ⃚95ठ⃚

northernठ⃚Peruvianठ⃚regionठ⃚onlyठ⃚oneठ⃚lineageठ⃚isठ⃚found,ठ⃚whileठ⃚bothठ⃚areठ⃚foundठ⃚inठ⃚theठ⃚96ठ⃚

Intermediateठ⃚Areaठ⃚thatठ⃚representsठ⃚theठ⃚overlapठ⃚ofठ⃚theठ⃚Peruvianठ⃚andठ⃚Magellanicठ⃚97ठ⃚
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ठ⃚ 6ठ⃚

regions,ठ⃚andठ⃚onlyठ⃚theठ⃚southernठ⃚lineageठ⃚isठ⃚foundठ⃚southठ⃚ofठ⃚42°S.ठ⃚Anotherठ⃚barnacle,ठ⃚theठ⃚98ठ⃚

edibleठ⃚picorocoठ⃚(Austromegabalanusठ⃚psittacus)ठ⃚exhibitsठ⃚onlyठ⃚slightठ⃚structureठ⃚alongठ⃚99ठ⃚

mostठ⃚ofठ⃚theठ⃚Chileanठ⃚coastठ⃚(Pappalardoठ⃚etठ⃚al.ठ⃚2016),ठ⃚butठ⃚neverthelessठ⃚theठ⃚structureठ⃚isठ⃚100ठ⃚

statisticallyठ⃚significantठ⃚andठ⃚seemsठ⃚toठ⃚beठ⃚associatedठ⃚withठ⃚theठ⃚northernठ⃚(30°S)ठ⃚101ठ⃚

biogeographicठ⃚transition.ठ⃚102ठ⃚

ठ⃚103ठ⃚

Toठ⃚theseठ⃚dataठ⃚weठ⃚addठ⃚oneठ⃚moreठ⃚layer:ठ⃚Zakasठ⃚etठ⃚al.ठ⃚(2009)ठ⃚hadठ⃚exploredठ⃚104ठ⃚

mitochondrialठ⃚sequenceठ⃚populationठ⃚structureठ⃚inठ⃚theठ⃚highठ⃚intertidalठ⃚barnacleठ⃚Jehliusठ⃚105ठ⃚

cirratus,ठ⃚aठ⃚speciesठ⃚thatठ⃚isठ⃚biologicallyठ⃚andठ⃚ecologicallyठ⃚veryठ⃚similarठ⃚toठ⃚106ठ⃚

Notochthamalusठ⃚butठ⃚foundठ⃚slightlyठ⃚higherठ⃚inठ⃚theठ⃚intertidalठ⃚(Lambठ⃚etठ⃚al.ठ⃚2014;ठ⃚Shinenठ⃚107ठ⃚

&ठ⃚Navarreteठ⃚2010,ठ⃚2014).ठ⃚Zakasठ⃚etठ⃚al.ठ⃚(2009)ठ⃚foundठ⃚thatठ⃚unlikeठ⃚Notochthamalus,ठ⃚108ठ⃚

thereठ⃚wasठ⃚veryठ⃚littleठ⃚apparentठ⃚geneticठ⃚structureठ⃚inठ⃚J.ठ⃚cirratus.ठ⃚However,ठ⃚thatठ⃚analysisठ⃚109ठ⃚

comprisedठ⃚onlyठ⃚aठ⃚smallठ⃚sectionठ⃚ofठ⃚theठ⃚Chileanठ⃚coast,ठ⃚fromठ⃚~28ૐ퀐34°S.ठ⃚Here,ठ⃚weठ⃚110ठ⃚

expandठ⃚theठ⃚samplingठ⃚ofठ⃚J.ठ⃚cirratusठ⃚toठ⃚includeठ⃚diversityठ⃚fromठ⃚~3500kmठ⃚ofठ⃚coastline,ठ⃚111ठ⃚

includingठ⃚mostठ⃚ofठ⃚theठ⃚knownठ⃚distributionठ⃚(Häussermannठ⃚&ठ⃚Försterraठ⃚2009).ठ⃚Asठ⃚112ठ⃚

chthamalidठ⃚barnaclesठ⃚haveठ⃚aठ⃚propensityठ⃚toठ⃚harborठ⃚crypticठ⃚geneticठ⃚diversityठ⃚(Dandoठ⃚113ठ⃚

&ठ⃚Southwardठ⃚1981;ठ⃚Meyersठ⃚etठ⃚al.ठ⃚2013;ठ⃚Tsangठ⃚etठ⃚al.ठ⃚2008;ठ⃚Waresठ⃚etठ⃚al.ठ⃚2009;ठ⃚Zardusठ⃚114ठ⃚

&ठ⃚Hadfieldठ⃚2005),ठ⃚weठ⃚specificallyठ⃚lookठ⃚forठ⃚anyठ⃚phylogeographicठ⃚structureठ⃚thatठ⃚mayठ⃚115ठ⃚

addठ⃚toठ⃚ourठ⃚understandingठ⃚ofठ⃚coastalठ⃚biodiversityठ⃚inठ⃚Chile.ठ⃚Weठ⃚thenठ⃚moreठ⃚directlyठ⃚116ठ⃚

compareठ⃚theठ⃚wholeૐ퀐coastठ⃚dataठ⃚describedठ⃚aboveठ⃚forठ⃚theठ⃚ecologicalठ⃚implicationsठ⃚ofठ⃚theठ⃚117ठ⃚

populationठ⃚structureठ⃚identifiedठ⃚withinठ⃚andठ⃚amongठ⃚taxa.ठ⃚118ठ⃚

ठ⃚119ठ⃚

ठ⃚ ठ⃚120ठ⃚
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Methodsठ⃚121ठ⃚

Specimensठ⃚ofठ⃚J.ठ⃚cirratusठ⃚wereठ⃚collectedठ⃚fromठ⃚theठ⃚intertidalठ⃚inठ⃚2004ૐ퀐2013ठ⃚underठ⃚122ठ⃚

permitsठ⃚indicatedठ⃚inठ⃚(Ewersૐ퀐Saucedoठ⃚etठ⃚al.ठ⃚2016).ठ⃚Sequencesठ⃚ofठ⃚cytochromeठ⃚oxidaseठ⃚123ठ⃚

Iठ⃚(n=153)ठ⃚fromठ⃚Zakasठ⃚etठ⃚alठ⃚(2009)ठ⃚wereठ⃚usedठ⃚inठ⃚thisठ⃚studyठ⃚(Genbankठ⃚GU126073ठ⃚3ठ⃚124ठ⃚

GU126226);ठ⃚additionalठ⃚sequencesठ⃚(n=187)ठ⃚wereठ⃚generatedठ⃚fromठ⃚subsequentठ⃚125ठ⃚

samplesठ⃚collectedठ⃚inठ⃚2011ૐ퀐2013ठ⃚usingठ⃚PCRठ⃚methodsठ⃚asठ⃚inठ⃚Zakasठ⃚etठ⃚al.ठ⃚(2009).ठ⃚126ठ⃚

Samplesठ⃚wereठ⃚mostlyठ⃚collectedठ⃚inठ⃚centralठ⃚Chileठ⃚(Figureठ⃚1,ठ⃚Tableठ⃚1),ठ⃚butठ⃚thisठ⃚127ठ⃚

additionalठ⃚effortठ⃚alsoठ⃚addedठ⃚substantiallyठ⃚toठ⃚informationठ⃚fromठ⃚northernठ⃚Chileठ⃚andठ⃚128ठ⃚

northernठ⃚Patagonia.ठ⃚ठ⃚129ठ⃚

Afterठ⃚qualityठ⃚controlठ⃚andठ⃚alignmentठ⃚ofठ⃚sequenceठ⃚dataठ⃚usingठ⃚CodonCodeठ⃚Alignerठ⃚130ठ⃚

v6.0.2ठ⃚(CodonCodeठ⃚Corporation),ठ⃚dataठ⃚wereठ⃚formattedठ⃚forठ⃚analysisठ⃚usingठ⃚Arlequinठ⃚131ठ⃚

v3.5.2.2.ठ⃚(Excoffierठ⃚etठ⃚al.ठ⃚2005)ठ⃚toठ⃚identifyठ⃚populationठ⃚structure.ठ⃚Pairwiseठ⃚§STठ⃚wasठ⃚132ठ⃚

calculatedठ⃚forठ⃚allठ⃚sitesठ⃚andठ⃚comparedठ⃚toठ⃚aठ⃚matrixठ⃚ofठ⃚pairwiseठ⃚geographicठ⃚distanceठ⃚forठ⃚133ठ⃚

signalठ⃚ofठ⃚isolationठ⃚byठ⃚distanceठ⃚(Wrightठ⃚1943);ठ⃚thisठ⃚wasठ⃚doneठ⃚bothठ⃚withठ⃚haplotypicठ⃚134ठ⃚

dataठ⃚asठ⃚wellठ⃚asठ⃚nucleotideठ⃚dataठ⃚underठ⃚aठ⃚K2Pठ⃚distanceठ⃚model.ठ⃚Additionally,ठ⃚anठ⃚exactठ⃚135ठ⃚

testठ⃚ofठ⃚differentiationठ⃚wasठ⃚calculatedठ⃚forठ⃚allठ⃚pairsठ⃚ofठ⃚populations.ठ⃚Analysisठ⃚ofठ⃚136ठ⃚

molecularठ⃚varianceठ⃚(AMOVA)ठ⃚wasठ⃚performedठ⃚toठ⃚identifyठ⃚maximalठ⃚structureठ⃚alongठ⃚137ठ⃚

theठ⃚coastठ⃚asठ⃚inठ⃚(Dupanloupठ⃚etठ⃚al.ठ⃚2002)ठ⃚andठ⃚Zakasठ⃚etठ⃚alठ⃚(2009),ठ⃚usingठ⃚anठ⃚iterativeठ⃚138ठ⃚

approachठ⃚forठ⃚Kठ⃚contiguousठ⃚spatialठ⃚groups,ठ⃚increasingठ⃚Kठ⃚ifठ⃚thereठ⃚wereठ⃚significantठ⃚139ठ⃚

patternsठ⃚ofठ⃚§SCठ⃚withinठ⃚theठ⃚determinedठ⃚regionalठ⃚groups.ठ⃚Followingठ⃚theठ⃚resultsठ⃚ofठ⃚140ठ⃚

AMOVA,ठ⃚aठ⃚haplotypeठ⃚networkठ⃚wasठ⃚generatedठ⃚usingठ⃚PopArtठ⃚(http://popart.ठ⃚141ठ⃚

otago.ac.nz).ठ⃚ठ⃚Haplotypesठ⃚wereठ⃚codedठ⃚byठ⃚sampleठ⃚locationठ⃚andठ⃚byठ⃚regionsठ⃚separatedठ⃚142ठ⃚
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byठ⃚theठ⃚iterativeठ⃚AMOVAठ⃚resultsठ⃚thatठ⃚maximizeठ⃚§CTठ⃚toठ⃚visuallyठ⃚identifyठ⃚componentsठ⃚ofठ⃚143ठ⃚

diversityठ⃚associatedठ⃚withठ⃚eachठ⃚regionalठ⃚group.ठ⃚Populationठ⃚diversityठ⃚wasठ⃚alsoठ⃚144ठ⃚

assessedठ⃚atठ⃚eachठ⃚sampledठ⃚location;ठ⃚nucleotideठ⃚diversityठ⃚(Ã)ठ⃚andठ⃚haplotypeठ⃚diversityठ⃚145ठ⃚

(H)ठ⃚areठ⃚estimatedठ⃚atठ⃚eachठ⃚locationठ⃚usingठ⃚Arlequin.ठ⃚ठ⃚146ठ⃚

Resultsठ⃚147ठ⃚

Newठ⃚sequencesठ⃚areठ⃚archivedठ⃚inठ⃚Genbankठ⃚underठ⃚accessionठ⃚numbersठ⃚KX014910ठ⃚ૐ퀐ठ⃚148ठ⃚

KX015034.ठ⃚Siteૐ퀐specificठ⃚diversityठ⃚isठ⃚presentedठ⃚inठ⃚Tableठ⃚1;ठ⃚pairwiseठ⃚valuesठ⃚ofठ⃚§STठ⃚areठ⃚149ठ⃚

presentedठ⃚inठ⃚Tableठ⃚2.ठ⃚Onlyठ⃚aठ⃚singleठ⃚sequenceठ⃚wasठ⃚recoveredठ⃚fromठ⃚theठ⃚northernmostठ⃚150ठ⃚

collectionठ⃚siteठ⃚ofठ⃚Arica,ठ⃚soठ⃚thisठ⃚sequenceठ⃚wasठ⃚includedठ⃚inठ⃚theठ⃚Antofagastaठ⃚sampleठ⃚151ठ⃚

(resultsठ⃚identicalठ⃚whenठ⃚excluded)ठ⃚forठ⃚statisticalठ⃚purposes.ठ⃚Valuesठ⃚ofठ⃚§STठ⃚areठ⃚veryठ⃚lowठ⃚152ठ⃚

andठ⃚inठ⃚generalठ⃚notठ⃚statisticallyठ⃚significantठ⃚(Tableठ⃚2);ठ⃚theठ⃚onlyठ⃚exceptionalठ⃚locationsठ⃚153ठ⃚

areठ⃚Guanaquerosठ⃚(30°S)ठ⃚andठ⃚Pichilemuठ⃚(34°S),ठ⃚eachठ⃚ofठ⃚whichठ⃚tendठ⃚toठ⃚exhibitठ⃚higherठ⃚154ठ⃚

differentiationठ⃚fromठ⃚aठ⃚broaderठ⃚setठ⃚ofठ⃚otherठ⃚locations.ठ⃚Noठ⃚populationठ⃚pairsठ⃚areठ⃚155ठ⃚

significantlyठ⃚differentठ⃚underठ⃚anठ⃚exactठ⃚test.ठ⃚Testingठ⃚theseठ⃚resultsठ⃚forठ⃚aठ⃚patternठ⃚ofठ⃚156ठ⃚

geneticठ⃚isolationठ⃚byठ⃚distanceठ⃚wasठ⃚notठ⃚significantठ⃚(pठ⃚0.245).ठ⃚157ठ⃚

Althoughठ⃚onlyठ⃚slightठ⃚structureठ⃚isठ⃚exhibitedठ⃚alongठ⃚theठ⃚Chileanठ⃚coastठ⃚inठ⃚J.ठ⃚cirratusठ⃚(§STठ⃚158ठ⃚

ofठ⃚ૐ퀐0.019,ठ⃚pठ⃚~ठ⃚1),ठ⃚thereठ⃚isठ⃚statisticalठ⃚regionalठ⃚structureठ⃚detectableठ⃚withठ⃚theठ⃚increasedठ⃚159ठ⃚

powerठ⃚ofठ⃚samplingठ⃚atठ⃚thatठ⃚scale.ठ⃚Ourठ⃚implementationठ⃚ofठ⃚spatialठ⃚AMOVAठ⃚(Zakasठ⃚etठ⃚al.ठ⃚160ठ⃚

2009)ठ⃚recoveredठ⃚twoठ⃚contrastsठ⃚forठ⃚K=2ठ⃚regionsठ⃚inठ⃚whichठ⃚§CTठ⃚>ठ⃚0.035ठ⃚andठ⃚p<0.01,ठ⃚161ठ⃚

thoughठ⃚similarठ⃚resultsठ⃚areठ⃚foundठ⃚ifठ⃚theठ⃚separationठ⃚amongठ⃚regionsठ⃚isठ⃚nearठ⃚toठ⃚eitherठ⃚ofठ⃚162ठ⃚

theseठ⃚locationsठ⃚(Tableठ⃚3).ठ⃚Theseठ⃚localठ⃚maximaठ⃚inठ⃚§CTठ⃚separateठ⃚Guanaquerosठ⃚(30°S)ठ⃚163ठ⃚

andठ⃚sitesठ⃚toठ⃚theठ⃚northठ⃚fromठ⃚allठ⃚locationsठ⃚toठ⃚theठ⃚south;ठ⃚andठ⃚Pichilemuठ⃚(44°S)ठ⃚andठ⃚allठ⃚164ठ⃚
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sitesठ⃚toठ⃚theठ⃚southठ⃚fromठ⃚allठ⃚locationsठ⃚toठ⃚theठ⃚north.ठ⃚Noठ⃚significantठ⃚§SCठ⃚isठ⃚exhibitedठ⃚inठ⃚165ठ⃚

theseठ⃚comparisons.ठ⃚Ifठ⃚K=3ठ⃚groupsठ⃚areठ⃚chosenठ⃚usingठ⃚theseठ⃚sameठ⃚delineations,ठ⃚§CTठ⃚isठ⃚166ठ⃚

comparableठ⃚(0.03661,ठ⃚pठ⃚<0.001).ठ⃚167ठ⃚

Fromठ⃚theseठ⃚results,ठ⃚aठ⃚haplotypeठ⃚networkठ⃚(minimumठ⃚spanningठ⃚tree)ठ⃚isठ⃚presentedठ⃚inठ⃚168ठ⃚

Figureठ⃚2;ठ⃚<northern=ठ⃚diversityठ⃚(fromठ⃚Guanaquerosठ⃚northward),ठ⃚<southern=ठ⃚diversityठ⃚169ठ⃚

(includingठ⃚Pichilemuठ⃚andठ⃚southwardठ⃚sites),ठ⃚andठ⃚<central=ठ⃚diversityठ⃚(locationsठ⃚inठ⃚170ठ⃚

between),ठ⃚forठ⃚visualization.ठ⃚ठ⃚171ठ⃚

Discussion 172ठ⃚

Asठ⃚notedठ⃚inठ⃚Zakasठ⃚etठ⃚al.ठ⃚(2009)ठ⃚thereठ⃚isठ⃚onlyठ⃚slightठ⃚populationठ⃚structureठ⃚inठ⃚J.ठ⃚cirratus.ठ⃚173ठ⃚

Previousठ⃚effortsठ⃚hadठ⃚alsoठ⃚notedठ⃚thatठ⃚usingठ⃚alternateठ⃚statisticsठ⃚suchठ⃚asठ⃚Hudson9sठ⃚174ठ⃚

(Hudsonठ⃚2000)ठ⃚Snnठ⃚alsoठ⃚recoveredठ⃚noठ⃚signalठ⃚ofठ⃚structureठ⃚orठ⃚patternठ⃚ofठ⃚isolationठ⃚byठ⃚175ठ⃚

distanceठ⃚(Waresठ⃚2014).ठ⃚Here,ठ⃚weठ⃚doठ⃚identifyठ⃚statisticallyठ⃚significantठ⃚structureठ⃚thatठ⃚isठ⃚176ठ⃚

roughlyठ⃚associatedठ⃚withठ⃚theठ⃚30°Sठ⃚biogeographicठ⃚transitionठ⃚betweenठ⃚theठ⃚Peruvianठ⃚177ठ⃚

andठ⃚<Intermediate=ठ⃚zones,ठ⃚andठ⃚thereठ⃚mayठ⃚alsoठ⃚beठ⃚structureठ⃚furtherठ⃚southठ⃚3ठ⃚butठ⃚notठ⃚178ठ⃚

associatedठ⃚withठ⃚theठ⃚boundaryठ⃚atठ⃚42°S.ठ⃚Overall,ठ⃚theठ⃚statisticalठ⃚significanceठ⃚indicatedठ⃚3ठ⃚179ठ⃚

givenठ⃚thatठ⃚pairwiseठ⃚statisticalठ⃚supportठ⃚wasठ⃚notठ⃚consistentठ⃚betweenठ⃚permutationalठ⃚180ठ⃚

testsठ⃚ofठ⃚§STठ⃚andठ⃚pairwiseठ⃚exactठ⃚testsठ⃚ofठ⃚populationठ⃚differentiationठ⃚3ठ⃚suggestsठ⃚littleठ⃚181ठ⃚

actualठ⃚spatialठ⃚variationठ⃚butठ⃚sufficientठ⃚samplingठ⃚toठ⃚identifyठ⃚theठ⃚differentialठ⃚182ठ⃚

representationठ⃚ofठ⃚regionalठ⃚samplesठ⃚inठ⃚theठ⃚2ठ⃚dominantठ⃚haplotypesठ⃚foundठ⃚(Figureठ⃚2).ठ⃚183ठ⃚

ठ⃚184ठ⃚

Excludingठ⃚theठ⃚directठ⃚developerठ⃚A.ठ⃚monodonठ⃚fromठ⃚furtherठ⃚consideration,ठ⃚theठ⃚studiesठ⃚185ठ⃚

reviewedठ⃚earlierठ⃚andठ⃚currentठ⃚studyठ⃚includeठ⃚5ठ⃚intertidalठ⃚speciesठ⃚withठ⃚highठ⃚larvalठ⃚186ठ⃚
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dispersalठ⃚potentialठ⃚thatठ⃚areठ⃚distributedठ⃚andठ⃚analyzedठ⃚alongठ⃚theठ⃚lengthठ⃚ofठ⃚theठ⃚Chileanठ⃚187ठ⃚

coast.ठ⃚Unfortunately,ठ⃚thereठ⃚isठ⃚noठ⃚clearठ⃚patternठ⃚associatedठ⃚withठ⃚intertidalठ⃚depth;ठ⃚theठ⃚188ठ⃚

speciesठ⃚withठ⃚noठ⃚orठ⃚slightठ⃚populationठ⃚geneticठ⃚structureठ⃚(J.ठ⃚cirratus,ठ⃚thisठ⃚study;ठ⃚A.ठ⃚189ठ⃚

psittacus,ठ⃚Pappalardoठ⃚etठ⃚al.ठ⃚2016;ठ⃚C.ठ⃚concholepas,ठ⃚Cardénasठ⃚etठ⃚al.ठ⃚2009)ठ⃚areठ⃚inठ⃚theठ⃚190ठ⃚

highestठ⃚reachesठ⃚ofठ⃚theठ⃚intertidalठ⃚(J.ठ⃚cirratus)ठ⃚andठ⃚theठ⃚lowठ⃚intertidalठ⃚(A.ठ⃚psittacusठ⃚andठ⃚191ठ⃚

C.ठ⃚concholepas).ठ⃚Theठ⃚twoठ⃚speciesठ⃚thatठ⃚exhibitठ⃚significantठ⃚structure,ठ⃚eachठ⃚withठ⃚twoठ⃚192ठ⃚

primaryठ⃚lineagesठ⃚andठ⃚evidenceठ⃚forठ⃚isolationठ⃚byठ⃚distanceठ⃚withinठ⃚eachठ⃚lineage,ठ⃚areठ⃚inठ⃚193ठ⃚

theठ⃚highૐ퀐toૐ퀐middleठ⃚intertidalठ⃚(N.ठ⃚scabrosus,ठ⃚Ewersૐ퀐Saucedoठ⃚etठ⃚al.ठ⃚2016;ठ⃚P.ठ⃚194ठ⃚

purpuratus,ठ⃚Guiñezठ⃚etठ⃚al.ठ⃚2016).ठ⃚ठ⃚195ठ⃚

ठ⃚196ठ⃚

Clearlyठ⃚aठ⃚sampleठ⃚ofठ⃚onlyठ⃚5ठ⃚taxaठ⃚isठ⃚insufficientठ⃚forठ⃚statisticalठ⃚consideration.ठ⃚However,ठ⃚197ठ⃚

whatठ⃚weठ⃚canठ⃚indicateठ⃚isठ⃚thatठ⃚allठ⃚3ठ⃚barnaclesठ⃚(A.ठ⃚psittacus,ठ⃚J.ठ⃚cirratus,ठ⃚andठ⃚N.ठ⃚scabrosus)ठ⃚198ठ⃚

haveठ⃚atठ⃚leastठ⃚someठ⃚signalठ⃚associatedठ⃚withठ⃚theठ⃚30ૐ퀐32°ठ⃚oceanographicठ⃚transitionठ⃚inठ⃚199ठ⃚

upwellingठ⃚(Lagosठ⃚etठ⃚al.ठ⃚2005;ठ⃚Navarreteठ⃚etठ⃚al.ठ⃚2005);ठ⃚howeverठ⃚theठ⃚twoठ⃚molluscs,ठ⃚theठ⃚200ठ⃚

musselठ⃚P.ठ⃚purpuratusठ⃚andठ⃚abaloneठ⃚C.ठ⃚concholepasठ⃚doठ⃚not.ठ⃚Theठ⃚associationठ⃚ofठ⃚geneticठ⃚201ठ⃚

structureठ⃚withठ⃚theठ⃚southernठ⃚biogeographicठ⃚boundaryठ⃚nearठ⃚42°Sठ⃚(Thielठ⃚etठ⃚al.ठ⃚2007)ठ⃚isठ⃚202ठ⃚

farठ⃚moreठ⃚varied;ठ⃚otherठ⃚taxaठ⃚withठ⃚shorterठ⃚distributionalठ⃚rangesठ⃚thatठ⃚spanठ⃚thisठ⃚203ठ⃚

biogeographicठ⃚transition,ठ⃚suchठ⃚asठ⃚theठ⃚musselठ⃚Mytilusठ⃚chilensis,ठ⃚showठ⃚littleठ⃚spatialठ⃚204ठ⃚

structureठ⃚atठ⃚mitochondrialठ⃚orठ⃚otherठ⃚putativelyठ⃚neutralठ⃚markersठ⃚(L.ठ⃚Beschठ⃚andठ⃚205ठ⃚

Bockrath,ठ⃚unpublished;ठ⃚Arenedaठ⃚etठ⃚al.ठ⃚(2016))ठ⃚butठ⃚canठ⃚beठ⃚distinguishedठ⃚amongठ⃚206ठ⃚

differentठ⃚coastalठ⃚environmentsठ⃚byठ⃚outlierठ⃚markersठ⃚(Aranedaठ⃚etठ⃚al.ठ⃚2016)ठ⃚andठ⃚207ठ⃚

expressionठ⃚profilingठ⃚(Núñezૐ퀐Acuñaठ⃚etठ⃚al.ठ⃚2012).ठ⃚Ewersૐ퀐Saucedoठ⃚etठ⃚al.ठ⃚(2016)ठ⃚noteठ⃚208ठ⃚

thatठ⃚environmentalठ⃚transitionsठ⃚andठ⃚currentૐ퀐mediatedठ⃚larvalठ⃚dispersalठ⃚inठ⃚thisठ⃚region,ठ⃚209ठ⃚
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whereठ⃚transૐ퀐oceanicठ⃚currentsठ⃚areठ⃚separatedठ⃚asठ⃚theyठ⃚reachठ⃚theठ⃚continentalठ⃚marginठ⃚210ठ⃚

(Achaठ⃚etठ⃚al.ठ⃚2004),ठ⃚areठ⃚likelyठ⃚toठ⃚transportठ⃚regionallyૐ퀐differentiatedठ⃚diversityठ⃚alongठ⃚aठ⃚211ठ⃚

broadठ⃚swathठ⃚ofठ⃚thisठ⃚coastline.ठ⃚Thus,ठ⃚identifyingठ⃚concordantठ⃚intraspecificठ⃚diversityठ⃚212ठ⃚

patternsठ⃚amongठ⃚taxaठ⃚mayठ⃚requireठ⃚aठ⃚differentठ⃚analyticalठ⃚approachठ⃚thatठ⃚isठ⃚modelૐ퀐213ठ⃚

drivenठ⃚asठ⃚inठ⃚Ewersૐ퀐Saucedoठ⃚etठ⃚al.ठ⃚(2016).ठ⃚ठ⃚214ठ⃚

ठ⃚215ठ⃚

Thereठ⃚isठ⃚anठ⃚expandingठ⃚interestठ⃚inठ⃚explorationठ⃚ofठ⃚geneticठ⃚diversityठ⃚withinठ⃚andठ⃚amongठ⃚216ठ⃚

regionalठ⃚populationsठ⃚ofठ⃚intertidalठ⃚speciesठ⃚alongठ⃚theठ⃚coastठ⃚ofठ⃚Chileठ⃚(seeठ⃚Hayeठ⃚etठ⃚al.ठ⃚217ठ⃚

2014ठ⃚forठ⃚aठ⃚recentठ⃚synthesis).ठ⃚Suchठ⃚dataठ⃚areठ⃚beingठ⃚usedठ⃚toठ⃚exploreठ⃚theठ⃚underlyingठ⃚218ठ⃚

causesठ⃚ofठ⃚biogeographicठ⃚transitionठ⃚(Cardenasठ⃚etठ⃚al.ठ⃚2009;ठ⃚Ewersૐ퀐Saucedoठ⃚etठ⃚al.ठ⃚2016;ठ⃚219ठ⃚

Zakasठ⃚etठ⃚al.ठ⃚2009),ठ⃚toठ⃚informठ⃚managementठ⃚andठ⃚aquaculturalठ⃚concernsठ⃚(Hayeठ⃚&ठ⃚220ठ⃚

Munozૐ퀐Herreraठ⃚2013;ठ⃚Núñezૐ퀐Acuñaठ⃚etठ⃚al.ठ⃚2012;ठ⃚Pappalardoठ⃚etठ⃚al.ठ⃚2016),ठ⃚andठ⃚betterठ⃚221ठ⃚

understandठ⃚howठ⃚theठ⃚dynamicsठ⃚ofठ⃚aठ⃚coastalठ⃚oceanठ⃚influenceठ⃚localठ⃚diversityठ⃚(Aikenठ⃚&ठ⃚222ठ⃚

Navarreteठ⃚2014;ठ⃚Broitmanठ⃚etठ⃚al.ठ⃚2001;ठ⃚Navarreteठ⃚etठ⃚al.ठ⃚2005).ठ⃚Forठ⃚example,ठ⃚evenठ⃚223ठ⃚

withठ⃚variationठ⃚amongठ⃚theठ⃚dataठ⃚andठ⃚taxaठ⃚evaluatedठ⃚here,ठ⃚thereठ⃚isठ⃚aठ⃚concordanceठ⃚224ठ⃚

betweenठ⃚theठ⃚geneticठ⃚transitionsठ⃚exhibitedठ⃚inठ⃚theseठ⃚taxaठ⃚andठ⃚regionsठ⃚ofठ⃚strongठ⃚225ठ⃚

upwellingठ⃚alongठ⃚coastalठ⃚Chileठ⃚(Navarreteठ⃚etठ⃚al.ठ⃚2005).ठ⃚ठ⃚226ठ⃚

Whatठ⃚remainsठ⃚unsatisfyingठ⃚isठ⃚ourठ⃚abilityठ⃚toठ⃚predictठ⃚3ठ⃚basedठ⃚onठ⃚whatठ⃚weठ⃚knowठ⃚ofठ⃚lifeठ⃚227ठ⃚

history,ठ⃚ecology,ठ⃚andठ⃚otherठ⃚parametersठ⃚ofठ⃚aठ⃚givenठ⃚taxonठ⃚3ठ⃚whichठ⃚speciesठ⃚areठ⃚likelyठ⃚toठ⃚228ठ⃚

exhibitठ⃚structureठ⃚acrossठ⃚aठ⃚certainठ⃚region.ठ⃚Haydonठ⃚etठ⃚al.ठ⃚(1994)ठ⃚firstठ⃚notedठ⃚theठ⃚229ठ⃚

problemठ⃚ofठ⃚bothठ⃚stochasticठ⃚andठ⃚deterministicठ⃚contributionsठ⃚toठ⃚biogeographyठ⃚andठ⃚230ठ⃚

overallठ⃚populationठ⃚structure.ठ⃚Certainlyठ⃚someठ⃚8significant9ठ⃚phylogeographicठ⃚structureठ⃚231ठ⃚

mayठ⃚simplyठ⃚representठ⃚theठ⃚interactionठ⃚ofठ⃚genealogicalठ⃚processesठ⃚andठ⃚modestठ⃚232ठ⃚
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limitationsठ⃚onठ⃚geneठ⃚flowठ⃚(Irwinठ⃚2002).ठ⃚However,ठ⃚theठ⃚mostठ⃚directठ⃚contrastठ⃚ofठ⃚theठ⃚taxaठ⃚233ठ⃚

includedठ⃚hereठ⃚involvesठ⃚theठ⃚barnaclesठ⃚N.ठ⃚scabrosusठ⃚andठ⃚J.ठ⃚cirratus,ठ⃚whichठ⃚areठ⃚234ठ⃚

ecologicallyठ⃚nearlyठ⃚indistinguishableठ⃚(Lambठ⃚etठ⃚al.ठ⃚2014;ठ⃚Shinenठ⃚&ठ⃚Navarreteठ⃚2010,ठ⃚235ठ⃚

2014)ठ⃚withठ⃚littleठ⃚knownठ⃚distinctionठ⃚inठ⃚larvalठ⃚lifeठ⃚history.ठ⃚Inठ⃚fact,ठ⃚thoughठ⃚N.ठ⃚scabrosusठ⃚236ठ⃚

exhibitsठ⃚significantठ⃚phylogeographicठ⃚structureठ⃚(Ewersૐ퀐Saucedoठ⃚etठ⃚al.ठ⃚2016),ठ⃚theठ⃚237ठ⃚

larvaeठ⃚ofठ⃚N.ठ⃚scabrosusठ⃚appearठ⃚toठ⃚requireठ⃚longerठ⃚timesठ⃚inठ⃚theठ⃚planktonठ⃚andठ⃚longerठ⃚238ठ⃚

timesठ⃚forठ⃚cypridठ⃚metamorphosisठ⃚thanठ⃚J.ठ⃚cirratusठ⃚(Venegasठ⃚etठ⃚al.ठ⃚2000).ठ⃚Whetherठ⃚theठ⃚239ठ⃚

causeठ⃚forठ⃚thisठ⃚contrastठ⃚inठ⃚populationठ⃚structureठ⃚isठ⃚ecological,ठ⃚physiological,ठ⃚orठ⃚simplyठ⃚240ठ⃚

fortuneठ⃚remainsठ⃚unclear.ठ⃚241ठ⃚
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ठ⃚243ठ⃚
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 387ठ⃚
 388ठ⃚

Table 1 Collection sites, number of individuals per sampling site (n) and summary 389ठ⃚
statistics of genetic variability for Jehlius cirratus. 390ठ⃚

 391ठ⃚

Site (South Latitude) sampled  haplotypes haplotype 

diversity 

nucleotide 

diversity (Ã) 

Antofagasta/Arica (18.49°)  31 27 0.978±0.020ठ⃚ 0.012±0.009 

Huasco (28.46°) 41 25 0.945±0.022 0.009±0.003 

Temblador (29.40°) 21 16 0.948±0.040 0.009±0.006 

Guanaqueros (30.20°) 24 18 0.942±0.040 0.011±0.006 

Punta Talca (30.95°) 23 14 0.893±0.052 0.008±0.004 

Los Molles (32.25°) 28 23 0.971±0.024 0.011±0.007 

Monte Mar (32.95°) 28 24 0.987±0.014 0.011±0.006 

El Quisco (33.45°) 29 25 0.988±0.013 0.010±0.006 

Las Cruces (33.49°) 17 16 0.993±0.023 0.012±0.006 

Matanzas (33.95°) 24 20 0.975±0.024 0.011±0.006 

Pichilemu (34.42°) 32 24 0.958±0.025 0.010±0.008 

Niebla (39.85°) 25 17 0.957±0.024 0.014±0.008 

Añihue (43.85°) 8 7 0.964±0.077 0.016±0.009 

Isla Madre de Dios (50.42°) 7 3 0.667±0.160 0.009±0.004 

ठ⃚392ठ⃚

ठ⃚ ठ⃚393ठ⃚
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Tableठ⃚2ठ⃚Pairwiseठ⃚§
ST 
valuesठ⃚amongठ⃚sitesठ⃚(indicatedठ⃚asठ⃚header)ठ⃚forठ⃚mitochondrialठ⃚COIठ⃚sequenceठ⃚dataठ⃚inठ⃚J.ठ⃚cirratus.ठ⃚Statisticallyठ⃚

significantठ⃚(p<0.01)ठ⃚comparisonsठ⃚areठ⃚boldedठ⃚andठ⃚inठ⃚blue.
 

ठ⃚

ठ⃚

ठ⃚

Antofagastaठ⃚ Huascoठ⃚ Tembladorठ⃚ Guanaquerosठ⃚ Puntaठ⃚Talcaठ⃚ Losठ⃚Mollesठ⃚ Monteठ⃚Marठ⃚ Elठ⃚Quiscoठ⃚ Lasठ⃚Crucesठ⃚ Matanzasठ⃚ Pichilemuठ⃚ Nieblaठ⃚ Añihueठ⃚
ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.10721ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.02397ठ⃚ ૐ퀐0.10075ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.06007ठ⃚ 0.00344ठ⃚ ૐ퀐0.09836ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.00797ठ⃚ ૐ퀐0.07271ठ⃚ 0.01272ठ⃚ ૐ퀐0.01539ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.01641ठ⃚ ૐ퀐0.09486ठ⃚ ૐ퀐0.01873ठ⃚ ૐ퀐0.07157ठ⃚ 0.00493ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.07084ठ⃚ 0.01909ठ⃚ ૐ퀐0.06296ठ⃚ 0.05349ठ⃚ ૐ퀐0.0808ठ⃚ ૐ퀐0.03693ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.17547ठ⃚ ૐ퀐0.01582ठ⃚ ૐ퀐0.18666ठ⃚ 0.02576ठ⃚ ૐ퀐0.1819ठ⃚ ૐ퀐0.15953ठ⃚ ૐ퀐0.03391ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.00509ठ⃚ ૐ퀐0.06798ठ⃚ 0.00201ठ⃚ ૐ퀐0.02185ठ⃚ ૐ퀐0.02005ठ⃚ 0.01097ठ⃚ ૐ퀐0.08597ठ⃚ ૐ퀐0.16477ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.07137ठ⃚ 0.01015ठ⃚ ૐ퀐0.05613ठ⃚ 0.04841ठ⃚ ૐ퀐0.0811ठ⃚ ૐ퀐0.04482ठ⃚ ૐ퀐0.0131ठ⃚ ૐ퀐0.02592ठ⃚ ૐ퀐0.07314ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚ ठ⃚
0.06509ठ⃚ 0.01927ठ⃚ 0.10959ठ⃚ 0.10642ठ⃚ 0.01976ठ⃚ 0.085ठ⃚ ૐ퀐0.01377ठ⃚ ૐ퀐0.10077ठ⃚ 0.04336ठ⃚ ૐ퀐0.02223ठ⃚

ठ⃚ ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.03313ठ⃚ ૐ퀐0.0885ठ⃚ 0.01678ठ⃚ ૐ퀐0.04187ठ⃚ ૐ퀐0.04029ठ⃚ ૐ퀐0.02781ठ⃚ ૐ퀐0.09641ठ⃚ ૐ퀐0.21442ठ⃚ ૐ퀐0.03887ठ⃚ ૐ퀐0.10159ठ⃚ ૐ퀐0.01699ठ⃚

ठ⃚ ठ⃚ ठ⃚
ૐ퀐0.01175ठ⃚ 0.02556ठ⃚ ૐ퀐0.00176ठ⃚ 0.07232ठ⃚ ૐ퀐0.03869ठ⃚ 0.00933ठ⃚ ૐ퀐0.03799ठ⃚ ૐ퀐0.02988ठ⃚ ૐ퀐0.04939ठ⃚ 0.00464ठ⃚ 0.02127ठ⃚ ૐ퀐0.05271ठ⃚

ठ⃚ ठ⃚
ૐ퀐0.0777ठ⃚ 0.01877ठ⃚ ૐ퀐0.04544ठ⃚ 0.08615ठ⃚ ૐ퀐0.11043ठ⃚ ૐ퀐0.08512ठ⃚ 0.04286ठ⃚ ૐ퀐0.00793ठ⃚ ૐ퀐0.07119ठ⃚ 0.03113ठ⃚ ૐ퀐0.09806ठ⃚ ૐ퀐0.13056ठ⃚ 0.04426ठ⃚

ठ⃚
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Tableठ⃚3ठ⃚Iterativeठ⃚AMOVAठ⃚forठ⃚K=2ठ⃚regionsठ⃚ofठ⃚sequenceठ⃚diversity.ठ⃚Siteठ⃚isठ⃚listedठ⃚asठ⃚

dividingठ⃚thatठ⃚locationठ⃚andठ⃚allठ⃚sitesठ⃚toठ⃚theठ⃚northठ⃚fromठ⃚allठ⃚locationsठ⃚toठ⃚theठ⃚south.ठ⃚Theठ⃚

northernmostठ⃚2ठ⃚sitesठ⃚(Arica,ठ⃚Antofagasta)ठ⃚wereठ⃚pooledठ⃚forठ⃚analysisठ⃚asठ⃚wereठ⃚theठ⃚

southernmostठ⃚2ठ⃚sitesठ⃚(Añihue,ठ⃚Madreठ⃚deठ⃚Dios).ठ⃚Strongestठ⃚valuesठ⃚ofठ⃚§
CT
ठ⃚(byठ⃚

magnitudeठ⃚andठ⃚pૐ퀐value)ठ⃚indicatedठ⃚inठ⃚bold.ठ⃚Similarठ⃚valueठ⃚ofठ⃚§
CT 
ठ⃚(0.0366,ठ⃚p<0.001)ठ⃚isठ⃚

obtainedठ⃚withठ⃚K=3ठ⃚andठ⃚theठ⃚regionsठ⃚separatedठ⃚asठ⃚inठ⃚Figureठ⃚2.
 

ठ⃚

Siteठ⃚ §
CT
ठ⃚ pૐ퀐valueठ⃚

Huascoठ⃚ 0.01406ठ⃚ 0.16ठ⃚

Tembladorठ⃚ 0.01977ठ⃚ 0.11ठ⃚

Guanaquerosठ⃚ 0.03679ठ⃚ <0.001ठ⃚

Puntaठ⃚Talcaठ⃚ 0.02623ठ⃚ 0.03ठ⃚

Losठ⃚Mollesठ⃚ 0.03215ठ⃚ <0.01ठ⃚

Monteठ⃚Marठ⃚ 0.02998ठ⃚ 0.01ठ⃚

Elठ⃚Quiscoठ⃚ 0.02896ठ⃚ <0.01ठ⃚

Lasठ⃚Crucesठ⃚ 0.03463ठ⃚ <0.01ठ⃚

Matanzasठ⃚ 0.03615ठ⃚ <0.005ठ⃚

Pichilemuठ⃚ 0.00076ठ⃚ 0.55ठ⃚

Valdiviaठ⃚ 0.00635ठ⃚ 0.64ठ⃚

ठ⃚

ठ⃚

ठ⃚

ठ⃚

ठ⃚ ठ⃚
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ठ⃚ 22ठ⃚

ठ⃚
Figureठ⃚1.ठ⃚Sampleठ⃚locationsठ⃚(boldठ⃚circles)ठ⃚andठ⃚logठ⃚sampleठ⃚sizeठ⃚(thinठ⃚circles)ठ⃚indicateठ⃚

samplingठ⃚ofठ⃚J.ठ⃚cirratusठ⃚alongठ⃚theठ⃚Chileanठ⃚coast.ठ⃚Additionalठ⃚informationठ⃚inठ⃚Tableठ⃚1.ठ⃚

ठ⃚
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ठ⃚
Figureठ⃚2.ठ⃚Minimumૐ퀐spanningठ⃚treeठ⃚ofठ⃚mitochondrialठ⃚COIठ⃚diversityठ⃚inठ⃚J.ठ⃚cirratus.ठ⃚

Regionalठ⃚designationsठ⃚areठ⃚generatedठ⃚fromठ⃚maximalठ⃚§CTठ⃚valuesठ⃚alongठ⃚theठ⃚coast.ठ⃚
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