Bioinvasion threatens the genetic integrity of native
diversity and a natural hybrid zone: smooth-shelled blue
mussels (Mytilus spp.) in the Strait of Magellan
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N: number of individuals; Me: Mytilus edulis; MgNH:
Northern Hemisphere M. galloprovincialis; MgSH: South-
ern Hemisphere M. galloprovincialis; Mg: MgNH or
MgSH; Mc: Mytilus chilensis.

It was not necessary to carry out this analysis if
e B ot the Mel5/16 assay identified the mussel as being ‘pure’
nd we used three RFLP assays which have been M. edulis.

Was 0 idenify the species and hybrids of Myilus present in the Magellan Region (Chile) 0 . :
better understand their interactions, their distributions and the role that bioinvasion may 0. L L
play in threatening the geneti inegrit of the native mussel on the Atlanic and Pacific
Shores via hybridisation and iirogression inthis rea of hgh conservation value.
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Mussel collection
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All mussels were collected live from the shallow subtidal by SCUBA divers. Samples of
‘mussels (10-35 per site) were collected between August and October 2014 from nine sites
in the region of the Strait of Magellan, Chile (Table 1. Five sampling sites were located in
the Strait of Magellan, two in the archipelago of Tierra del Fuego and two in the Patagonian
Channel (Fig. 1). In total, 208 mussels were sampled with a size range (shell length)
between 31.7 mm and 57.8 mm.
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il v b ot h TS 16 s st 1995, Dbl o otspon 1o Figure 1. Location of sampling sites within the Magellan Region, Chile. Allele composition of Mytilus samples are
hybrids. Mel$ §'-CCA GTA TAC AAA CCT GTG AAGA - 3" and Mel6 5™~ TGT TGT CTT AAT shown as &equenaes af alleles for the D ies-specific nuclear and ial DNA RFLP assays: C Mytzlus chilen-
RGG TIT GTA AGA ¥ pimes wer i i ampt  Scgmen o s Gl et cocods n iy o B
e e of e sl s, S FCR. apbcions wes e o . 35 1 sis or Southern Mytilus gallop G = Northern Mytilus gallop E - Mytilus
toaction ixure contliog 2 DRUA wmepln, 62 hd ol dNTF, 26 MeCl 04 M anch edulis; H = hybrid mussels. Sampling sites: BQ = Buque Quemado, SG =San Gregorio, BZ = Bahia Zenteno,
T PCR conditions invoved an nkil dcnauration o 94°C fo S mim, ollowed by 30 cycles of ML = Muelle Loreto (Punta Arenas), CP = Caleta Pescadores, IP = Isla Piazzi, EF = Estero Fanny, IL = Isla London,
94°C for 30 5, anncaling at S5°C for 30s and clongation at 72°C for | min, followed by further PP = Paso Pomar. Other codes — SM = Strait of Magellan, FN = First Narrow, SN = Second Narrow.

clongation at 72°C for S min.

165 RFLP
This RELP assay of vriton a the 165 RNA gene idenified four axonomic groups: (1) 342, 167
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Jis haplotype: and (4) 370, 85 and 82 bp fragments for M. trossulus An enhanced understanding of the environmental variation within the region, whether
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(Westall, Wimberger & Gardoer, 2010). A 327 bp fagment of the 168 rRNA gene was amplified gradual or stepped from cast to west, or perhaps mosaic-like (i.c. patchy and therefore
by 5 i el 1991, Sandard PCR amplications wescaricd ot difficult to predict) will provide a valuable framework against which to judge the threat
in 25l acon mixaaes comainiog 2 i ONA emplk, 02 m tal QNTP, 2 mM MCl 04 posed by bioinvasive mussels. The location of the international shipping port at Puenta
;"":'":;" :"M;L'PU( ;’m ::::\'"‘::"m'"m mﬁ"*m':"ggjg;gz?fgﬁnm :ﬂ'!'; Arenas (ML in Fig. 1) near the centre of the Strait of Magellan (and also near the centre of
yeles of 95°C for 30 5 annealing t 53-C o 305 and congation st 72°C for 45 5, followed by the natural hybrid zone) poses a major threat to the conservation of the Magellanes region,
further clongation at 72°C for 3 min. A 20 ulwiple restriction endonuclease digest containing 10 U to the Antarctic region and also to the Pacific and Atlantic coasts of southern South
ECORY. S U Nhel, S U S (viogen”, 10X bffr M. 100 mg BSA and 10l PCR prodct America. The burgeoning cruise ship traffic using the port for access to the Chilean fiords,
iminated doc t lengeh varation f the 164 TRNA PCR amplicon. " 10 Patagonia, to the subantarctic islands, and to Antarctica itself poses a major threat 1o the
protection of native biodiversity in these different biogeographic regions. In addition, the
ﬁ?n'f..bi,kﬁfm/ () et L s bt on PR st long history of international maritime traffic moving through the area is likely to have
Xba'l for contributed to the biosecurity threats faced by the region. Once established, invasive
identification of M. chilensis. A ;,,WW was amplified using primers COIXbaF 5'-CCG mussels are highly unlikely to be eradicated, although there are cases with positive results
CCATTG TCT GTA TAC CC-3"y COIXbaR 5'-TAA TGC CCC CTC CTA AAA CC-3'. The (Aquenal 2008; Hopkins et al., 2011a). Natural internal borders (e.g. Forrest, Gardner &
PCR conditions were an inital denaturation at 9°C for § i, followed by 35 cycles of 94°C for 30 Taylor, 2009) may slow or halt the spread of an invader, or genetic mechanisms such as
s, anncaling a 52°C for 30 and clongation at 72°C for 605, folowed by furher clongation at 72°C gamete incompatibility or hybrid unfitness may also reduce the introgression of alien genes
for 3 min. Dig: 20l reaction o PCR product, 10

(e.g. Brannock & Hilbish, 2010). Possible courses of action to prevent or minimise spread
of non-native mussels may include increased monitoring (Roy ef al., 2015) for secondary
i in M. chlensis, which o gt ks spread associated with pleasure craft or local working boats (e.g. coastal fishing vessels)
existin M. galloprovincials that do not travel too far beyond their home port (Murray, Pakhomov & Therriault, 2011),
increased surveillance of niche areas such as anodes, sea chests, velocity probes and echo
sounders (Coutts & Taylor, 2004; Piola & Johnston, 2008; Murray, Pakhomov &
Therriault, 2011) and improved hull cleaning procedures (Hopkins et al., 2011b).

The identification of two invasive blue mussel species in the Strait of Magellan, and the
genetic threat to the native mussels and the ecological threat to the shallow subtidal
community in the area, highlight the Magellanes region as a hot spot in urgent need of
biosecurity and conservation research and management options.
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