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Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.
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Reproducibility

The data used in this paper are the control plots from a larger long-term study. The description of the treatment levels used in the
larger study are not described here. There are 12 sites and at each site there is a single control plot. Sites are nested within four
bays on Swans Island, Maine, with three sites in each bay. Sites within bays were at least 750 m apart. Bay was ignored as a factor in
the analyses. The plots were established between 22 June and 17 August 1996 . Center of plots were marked with two stainless steel
reference bolts which were anchored in drilled holes. Plots were left unmanipulated thereafter.

Abundances of gastropods (Testudinalia testudinalis, Littorina littorea, Littorina obtusata and Nucella lapillus) were counted using
three or five 50 × 50 cm quadrats per plot. Quadrats were haphazardly placed within 0.25 m of the reference bolts. Data used in the
analyses were means of quadrats per plot per sampling.

Plates used for barnacle recruitment were resin castings made from latex molds of natural granite rock (Fig. 1). Plates were disk-
shaped; approximately 0.67 cm thick and 7.1 cm in diameter (39.6 cm2 in area). Barnacle recruitment in Maine begins in March and
continues through May and so plates for barnacle recruitment were usually placed into the plots in late March (average date: 26
March; range: 1 March – 31 May) and usually collected in late May (average date: 22 May; range: 3 April – 28 June) for an average of
57 days (range: 27–77 days). A complete count of cyprid larvae and newly metamorphosed spat on each plate was done within a day
of collection using a dissecting scope at 25×. Data file provides total count per plate.

Settling mussel larvae tend to attach initially to filamentous algae and so fibrous pads were used as substrates for recruitment. Pads
were approximately 5 × 5 cm and cut from furnace filters (range of fiber diameter = 0.3–0.5 mm). Pads were wrapped in a 5 cm × 13
cm piece of plastic mesh (width of mesh opening: 4.6–5.0 mm; diameter 1.5 mm), which was closed with two cable ties. On Swan’s
Island, mussels begin to recruit in June, peak in July and early August, and continue through. Pads were usually placed out in late May
(average date: 27 May; range: 1 May – 27 June) and usually collected in late August (average date: 21 August; range: 8 August – 30
August) for an average of 85 days (range: 67–108 days). Upon collection, pads were preserved in 70% isopropyl alcohol. For counting,
pads were torn open and rinsed in water over 425 µm and 300 µm sieves. In most years, mussels trapped on each sieve were rinsed
onto a tray with a 2 × 2 cm grid of 32 squares (4 × 8), and mussels were counted in five (1998, 2000, and 2001) or ten (2003–2007)
randomly chosen squares. In 1997, counts were collected as 10 circular fields, 1 cm in diameter (Dudgeon and Petraitis 2001); raw
totals were multiplied by 5.092 to give numbers per 40 cm2. In 1999, mussels in the entire tray were counted. Counts in data file are
reported as numbers per 40 cm2 and rounded to the nearest whole number (i.e., equivalent to the total of ten 2 × 2 cm squares).

Environmental data for pH, aragonite saturation ratio (!AR) and temperature were extracted from published papers and online
databases. Yearly averages in pH and !AR from 1997 to 2014 were taken from published figures.. Monthly mean temperatures at 1
m depth and from 2002 to 2018 were downloaded from NERACOOS for the three buoys that are the closest to Swans Island (http://
neracoos.org/datatools/climatologies_display). The buoys are E01 (Central Maine Shelf), F01 (Penobscot Bay) and I01 (Eastern Maine
Shelf). Averages among the buoys were highly correlated and all three pairwise correlations were greater than 0.942. Buoy F01 was
missing the fewest observations (April 2007, May 2007 and October 2008) and so these data were used for analysis.

Abundances of gastropods are typically sampled by marine ecologists using a 50 x 50 cm quadrat frame. We used the mean of 3-5
quadrats per plot per sampling as a datum; this provided an accurate estimate of abundance. We switched from doing 5 quadrats
per plot to three quadrats per plot in the early 2000s because of time constraints of sampling at low tide. We found no loss of
precision. We have found use of mean counts for gastropods and totals from recruitment surfaces for barnacles and mussels gives us
sufficient power to detect differences among years and among treatment levels. Collection of environmental data was constrained
by what is available online.

See Research sample section for decription of data collection. Data has been primarily collected by the authors (Petraitis and
Dudgeon) and our field assistant (Erika Rhile). Others have helped at times, but at least one of the three of us have always been
present. Collection of data in the field can be dangerous because of slippery conditions and at least two people were present during
data collection.

Collection of data on abundances of gastropods and recruitment of barnacles and mussels started in 1997 and has continued
annually since then. This paper includes data through 2018. Data were not collected in 2009. Gastropod abundances were sampled
once a year in the summer. In 1997, 1998, and 2000, abundances were also sampled in the spring. Data for mussel recruitment are
missing for 1998, 2000, 20002 and 2010. Data for barnacle recruitment are missing for 2000 and 2010. Data for monthly mean
temperatures were available from 2002 to 2018; data for April 2007, May 2007 and October 2008 were missing. Yearly means for pH
and aragonite saturation ratio were available from 1997 to 2014.

The 12 sites are nested within four bays; three sites in each bay. Two bays are on the north side of Swans Island, Maine and two are
on the south side. Straight line distances among the bays range from 2.5 km to 5.0 km although the distance by water greatly
exceeds those distances. Sites within bays are at least 750 m apart.

In three cases, data were transformed or dropped because models using the full dataset failed to converge. Data for barnacle (S.
balanoides) recruitment were square-root transformed. For mussel recruitment (M. edulis), 1997 data were dropped because of
extremely large values (average 1161 per 40 cm2, range: 32-5424). For limpet abundance (T. testudinalis), data from two sites were
dropped because limpets were absent or very rare from 2000 to 2018, and the datum for one site in 1998 for which abundance was
>10 per m2.

Because data are from a long-term study, we have not repeated the study. Our estimates for abundances of gastropods are well
within the ranges reported at other locations throughout the north Atlantic.




