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Abstract

The Amundsen Sea Polynya is experiencing large increases in glacial meltwater input and hosts an extremely productive and long-lasting summer phytoplankton bloom, suggesting a crucial role for natural Fe fertilization. Early summer distributions and dynamics of the dissolved bioactive metals Fe, Mn, Zn, Cu and Ni were investigated during a three week period in 2010–2011, using GEOTRACES-compliant methods. Dissolved Fe was very low (0.06–0.12 nmol kg−1) in the upper 20 m of the central polynya, suggesting that the sub-maximal rates of in situ primary productivity reported previously for this growth phase of the bloom are attributable to insufficient Fe availability. Weeks after the sampling period, phytoplankton biomass accumulated to peak bloom conditions, implying a continuous supply of bioavailable Fe to the euphotic zone. The dominant biologically-relevant Fe source was meltwater-enriched seawater flowing from the Dotson Ice Shelf cavity and delivering Fe at 0.7 nmol kg−1 to the broader polynya. The modest Fe content of Circumpolar Deep Water (CDW; 0.3 nmol kg−1), invading through cross-shelf troughs, was strongly augmented by benthic Fe inputs, which may combine with glacial meltwater dFe in the Dotson outflow. Sea ice melting provided a modest local Fe flux, insufficient to drive large annual blooms. Dissolved Mn was strongly reduced in surface waters, but displayed a subsurface maximum likely advected through the region from shallow coastal sediments. Nutrient-type elements Zn, Cu and Ni had large to small dynamic ranges, respectively, and increasing concentrations with depth, indicating uptake and remineralization within the polynya system. Surface water drawdown ratios of metals and nutrients provided novel estimates of metal quotas (metal/P) for the dominant bloom phytoplankton, Phaeocystis antarctica. At one unique mature bloom station, Zn and Cu were scavenged to low concentrations throughout the 350 m water column, a possible result of intense removal onto sinking Phaeocystis biodetritus. The Amundsen Sea appears to be a model region for studying the biogeochemical consequences of increased glacial meltwater inputs.



Introduction

High-latitude regions of the ocean, relative to their area, are disproportionately important in both controlling and responding to changes in global climate, in driving biogeochemical cycling of elements in the ocean and atmosphere (Caldiera and Duffy, 2000; Tagliabue et al., 2012; Jaccard et al., 2013), and in regulating nutrient supplies to the low-latitude ocean (Sarmiento et al., 2004). Polynyas, recurring areas of seasonally open water often adjacent to the continent and generally surrounded by sea ice, are focal points of productivity, heat exchange and CO2 flux. In the Southern Ocean, peak productivity in polynyas can exceed 1.0 g C m−2 d−1, which is much greater than in the open Southern Ocean (0.2–0.4 g C m−2 d−1; Arrigo and van Dijken, 2003; Arrigo et al., 2008; 2015). The Amundsen Sea Polynya (ASP) located west of the smaller Pine Island Polynya (PIP), both within the Amundsen Sea (Figure 1A, B), is the most productive polynya in Antarctica per area (peak rates can exceed 2.5 g C m−2 y−1; Arrigo et al., 2012), as well as the most variable interannually (Arrigo and van Dijken, 2003). The present work investigates the mechanisms by which bioactive trace metals in the water column, and iron in particular, both control and are controlled by the long-lasting and intense annual phytoplankton bloom in the ASP.
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Figure 1
Map of the Amundsen Sea showing stations sampled for trace metals during ASPIRE.

Small maps at top show (A) the location of the Amundsen Sea in Antarctica; (B) sea ice distribution on 11 January 2011, with the relative positions of the Amundsen Sea Polynya (ASP, with rectangle surround), the Pine Island Polynya (PIP), and the Thwaites Fast ice and Iceberg Tongue (TFIT); and (C) the ASPIRE cruise track with chlorophyll a (Chl a) concentration as determined by underway flow-through in situ fluorescence. Main panel (D) shows western portion of the Amundsen Sea with bathymetry scale on right and trace metal stations grouped as Trough stations (red circles), Shallow Bank stations (black squares), Iceberg stations (green triangles) and Ice Shelf stations (yellow diamonds). Also shown is the approximate mean position of the sea ice margin of the ASP (dashed white line) and transects T1 and T2 (yellow dashed lines).
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Because macronutrients are abundant and low Fe concentrations limit productivity throughout much of the Southern Ocean (Tagliabue et al., 2014 and references therein), it is reasonable to hypothesize that the highly productive ASP behaves as a natural Fe fertilization region and that the magnitude of the bloom is influenced by the flux of bioavailable Fe into the polynya euphotic zone. However, very few investigations of trace metal distributions have been conducted in the Amundsen Sea. Gerringa et al. (2012) carried out a sampling program in February of 2009, focused on the Pine Island area in the eastern Amundsen Sea, and argued that the Fe delivery associated with warm Circumpolar Deep Water (CDW)-driven melting of the Pine Island Glacier was a dominant source of Fe to the euphotic zone of the adjacent PIP. A few stations sampled in the central Amundsen Sea also suggested enhanced Fe concentrations in proximity to ice shelves (Gerringa et al., 2012). Planquette et al. (2013) examined suspended particle composition during an earlier 2007–2008 Amundsen Sea expedition and found generally high particulate Fe concentrations, especially proximal to ice shelves, and evidence in elevated Fe/Al ratios for a substantial non-crustal particulate Fe phase, presumed to be dominated by potentially bioavailable Fe oxyhydroxides. Most of the 2007–2008 stations, however, were in the eastern Amundsen Sea and PIP, as logistical constraints limited the number of stations in the ASP itself. Here we present results from a much more extensive sampling effort, part of the Amundsen Sea Polynya International Research Expedition (ASPIRE; Yager et al., 2012), that included a dense sampling of both the open waters and the margins of the ASP, during the growth phase of the polynya bloom in December 2010 to January 2011.

The Amundsen Sea, along with much of west Antarctica, is in the midst of decades-long climate change that is affecting atmosphere-ocean-ice interactions in the polynyas (Stammerjohn et al., 2015; Randall-Goodwin et al., 2015). Onshore transport of warm modified CDW (mCDW) is initiated at the shelf-slope break and allows CDW to flow at depth toward the coast along cross-shelf bathymetric troughs, of which the Dotson Trough is one (Nitsche et al., 2007; St-Laurent et al., 2013), where CDW enters the cavities under the bordering ice shelves, leading to basal melting and thinning of ice shelves as well as increased calving (Rignot and Jacobs, 2002; Rignot et al., 2013). The flow of warm mCDW into both the PIP region (Thoma et al., 2008; Walker et al., 2013; Assmann et al., 2013) and the ASP region (Arneborg et al., 2012; Wåhlin et al., 2012) has increased basal melting, as most extensively studied for the Pine Island Glacier in the east (Jenkins et al., 2010; Jacobs et al 2011; Dutrieux et al., 2014) but also occurring under the Dotson (Jacobs et al., 2012; Rignot et al., 2013, 2014; Randall-Goodwin et al., 2015) and Getz (Jacobs et al., 2013) Ice Shelves bordering the ASP (Figure 1). If the glacial ice melting caused by mCDW circulation under ice shelf cavities constitutes an important Fe source to the euphotic zone of the adjacent polynya, then ASP productivity may increase in the future, on interannual to decadal time scales (Alderkamp et al., 2015).

Simultaneous with changes in ocean-ice shelf interactions, sea ice coverage in west Antarctica waters in general and in the Amundsen Sea polynyas in particular, has decreased drastically over the last few decades (Stammerjohn et al., 2008, 2015; Randall-Goodwin et al., 2015). Melting sea ice is a potentially important source of bioavailable Fe (Lannuzel et al., 2010; van der Merwe et al., 2011) and leads to salinity-driven vertical stratification in the polynya water column, both of which may affect polynya productivity. In the ASP, sea ice distribution is a function of seasonal wind velocity and the blocking effect of the Thwaites Fast ice and Iceberg Tongue (TFIT), a mélange of grounded icebergs and fast ice which forms the eastern boundary of the ASP and prevents wholesale migration of sea ice from the eastern Amundsen Sea. A recent analysis of remote sensing data has shown that sea ice coverage in the eastern portion of the ASP, just west of the TFIT (Figure 1), has shortened by about 80 days since 1979, largely a result of earlier sea ice retreat in the austral Spring (Stammerjohn et al., 2015). Thus an evaluation of the importance of melting sea ice for the overall supply of Fe and other bioactive metals to the ASP is important to consider, simultaneously with the timing of spring-summer sea ice melting relative to key physical parameters such as irradiance and stratification that are important to primary production.

Here we present dissolved trace metal distributions for stations within the ASP and in the surrounding sea ice, occupied in late December 2010 to early January 2011. Full water column profiles for the bioactive metals iron (Fe), manganese (Mn), zinc (Zn), copper (Cu) and nickel (Ni) are discussed in the context of the sources of these micronutrients to the polynya and the biological and abiological processes that affect their distributions as the intense seasonal bloom ramps up during this period. We argue in the following that melting of glacial ice by warm seawater intrusion within ice shelf cavities, and related buoyancy gain by mCDW that has received Fe inputs from the shelf sediments, constitutes a major source of Fe to the sub-euphotic zone of the ASP; that melting sea ice is a relatively minor Fe source over the course of the bloom; and that dissolved Fe concentrations are maintained at very low levels in polynya surface waters, even as phytoplankton biomass increases during the growth phase of the bloom. We show that, while variable drawdown of metals is evident in surface waters, no other metal shows evidence of becoming limiting, and that metal to phosphate drawdown ratios can be used to estimate the trace metal composition of the dominant bloom-forming phytoplankton, Phaeocystis antarctica. The following is the first investigation of this suite of bioactive trace metals in the Amundsen Sea.

Materials and methods

Sampling

Samples were collected during the ASPIRE program aboard RVIB Nathaniel B. Palmer over the period 13 December 2010 – 5 January 2011 (NBP10-05) in the ASP. A custom-fabricated trace metal clean (TMC) CTD/rosette system (Seabird, Inc.) was deployed using a custom-built winch and polymer-coated aramid conducting cable turning over a dedicated anodized aluminum sheave. The Seabird 911+ CTD comprised dual temperature and conductivity sensors, oxygen and PAR sensors, and a fluorometer and transmissometer. Mounted on the polyurethane-coated aluminum rosette frame were twelve 12 L Teflon-coated externally closing Niskin bottles on which all external metal parts were aluminum, polyurethane-coated steel, or titanium (Ocean Test Equipment, Inc.). Conventional Niskin sampling valves were replaced with Teflon stopcocks and the air vents were replaced with custom plastic fittings to allow bottles to be pressurized with filtered air. The system is very similar in design to that developed for the GEOTRACES program (Cutter and Bruland, 2012). Samples were collected with the rosette moving slowly (0.1 m s−1) up through the water column to avoid any possible contamination of the seawater from the frame and electronic components. In total, 20 trace metal profiles, most surface-to-bottom, were sampled during the cruise (Figure 1). Samples for dissolved trace metal analysis were collected in acid-cleaned and sample-rinsed low density polyethylene bottles (Nalgene®) by filtration at 0.2 µm using Acropak 200 capsule filters (Pall #12941) that were cleaned and conditioned before use by passing 20 L of cleanly collected seawater through each, prior to use. Seawater samples were acidified on board with hydrochloric acid (HCl, Fisher Optima) to 0.012 mol L−1 HCl (approx. pH 2.0). Conventional CTD casts were also carried out at all but one of the trace metal stations as well as at additional stations, matching sampling depths to the TMC CTD casts.

Dissolved trace metal analysis

Seawater samples were analyzed for dissolved Fe, Mn, Zn, Cu and Ni over the period of January to August 2012, using an automated flow injection ICP-MS method developed at Rutgers University (Lagerström et al., 2013). Briefly, the automated device loaded a 9 mL aliquot of seawater, buffered online to pH 7.0 with 3 mL of acetic acid/ammonium hydroxide buffer, onto a column packed with Nobias PA1 chelating resin (Hitachi High-Technologies). The column was eluted with 1.5 M nitric acid directly into the nebulizer of an Element-1 sector field ICP-MS (Thermo-Finnigan, Bremen, Germany). The eluate, a 200-fold concentrate of the sample, was analyzed in medium resolution and temporal peak integration was performed in Matlab using a script written in-house. Quantification was carried out using isotope dilution (Fe, Ni, Cu and Zn) or a matrix-matched external standard curve (Mn).

Analytical duplicates were measured every sixth sample and typically displayed 1–3% deviation about the mean. The long-term precision over many analytical runs over a period of months, as demonstrated by repeated analysis of a large volume in-house seawater standard from the Ross Sea (analyzed 5–6 times during each analytical session), was 1% for Ni and Cu, 2% for Zn and 3% for Fe and Mn (RSD; see Table 3 in Lagerström et al., 2013). Accuracy was verified by repeated analysis of reference seawater materials (SAFe S and D2, GEOTRACES S and D), which showed agreement within one standard deviation of the consensus values for almost all elements in all reference seawaters (see Table 5 in Lagerström et al., 2013).

Nutrient analysis

Concentrations of nitrate (NO3), phosphate (PO4) and silicate (HSiO4) were determined by flow injection analysis onboard ship using a Lachat Instruments Quickchem FIA+ 8000s autoanalyzer according to standard protocols employed by US Antarctic Program research staff. Additional details of the nutrient sampling and analysis can be found in Alderkamp et al. (2015). Detection limits (NO3− + NO2− = 0.075 µmol L−1; NO2− = 0.009 µmol L−1; NH4+ = 0.040 µmol L−1; HPO42−= 0.022 µmol L−1; and Si(OH)4 = 1.90 µmol L−1) and precision (NO3− + NO2− = 0.0076 µmol L−1; NO2− = 0.0009 µmol L−1; NH4+ = 0.0041 µmol L−1; HPO42− = 0.0023 µmol L−1; and Si(OH)4 = 0.193 µmol L−1) were determined using multiple runs of standards prepared in low nutrient seawater (Yager et al., 2015).

Results

The Amundsen Sea comprises three endmember water types, with mixing among them evident in the temperature and salinity structure (T-S) of the water column (Yager et al., 2012; Randall-Goodwin et al., 2015). This mixing is well illustrated by a temperature section along Transect 1 (T1 in Figure 1D), which passed from the shelf break at Station 4 to the western end of the Dotson Ice Shelf (DIS) at Station 60 (Figures 1D and 2A). At depths below about 400 m, warm salty modified Circumpolar Deep Water (mCDW) is observed from the shelf slope break to the coastal region but is least modified (warmest and saltiest) along the deep Dotson Trough. At the DIS, mCDW is vertically mixed, especially at its western end by upwelling and increased buoyancy resulting from a < 2% addition of glacial meltwater (Randall-Goodwin et al., 2015). A large portion of the glacial meltwater input to the ASP is added to mCDW from basal ice shelf melt, both from the DIS as well as from ice shelves upstream or east of the DIS. At the DIS, this meltwater-laden mixture emerges in a strong flow centered at 200–300 m at the western extreme of the DIS (Randall-Goodwin et al., 2015) where it was sampled at Station 60 (Figure 1D). Above the mCDW layer lies the Winter Water (WW), formed as a uniform deep mixed layer in fall/winter through cooling of surface waters and convective mixing driven by brine rejection during sea ice formation. This thick layer of cold, less saline water is characterized by temperatures < −1.5°C (purple color in Figure 2A; WW in Figure 2B). Finally, a thin layer of warmer Antarctic Surface Water (AASW) is formed in summer through heating by solar irradiation; it is less saline than WW because of sea ice melting and meteoric water inputs at the surface. The mixing of these water masses, and the addition of fresh glacial meltwater, is evident in a diagram of potential temperature versus salinity for stations sampled in this study (Figure 2B). Most of the water column for all of these ASP stations fell between the lower CDW-WW mixing line and the upper CDW-glacial meltwater mixing line (Figure 2B; Randall-Goodwin et al., 2015). The AASW is variably warmer and fresher than the WW, reflecting the variable stratification of the summer mixed layer resulting from varying exposure to surface melt, solar insolation and wind mixing.

The 20 trace metal stations have been divided into four groups by sub-region as follows: Dotson Trough stations, Shallow Bank stations, Iceberg stations and Ice Shelf stations (Figure 1D). The Dotson Trough stations follow the forking trough along transects T1 and T2 (Figure 1D), the main conduits in the ASP for cross-shelf transport and mixing of mCDW to the coastal region and ice shelves. At the edge of the continental shelf, Station 4 represents a local endmember for the composition of water derived from the open Antarctic Circumpolar Current (ACC), which then accesses the continental shelf via the Dotson Trough (Figure 1D). The Shallow Bank stations in the central/eastern ASP are all relatively productive stations located on the 400 m deep bank that dominates the eastern region of the ASP. Along the eastern side of the bank, Station 15 was sampled in open water amongst numerous grounded icebergs that are otherwise largely surrounded by fast ice, the TFIT (Figure 1). The Iceberg stations were occupied in relatively rapid succession (55 h total) and in varying proximity to a large (1 km × 3 km × 400 m) drifting tabular iceberg, encountered late in the expedition (Randall-Goodwin et al., 2015). Most of the Ice Shelf stations are located within 300 m of the Dotson Ice Shelf, with a single additional station located several km off the face of the eastern Getz Ice Shelf, near the center of the ice shelf face, and not near any known inflow or outflow area (Jacobs et al., 2013; Figure 1D). Station numbers indicate chronological, not spatial, order; the cruise track was complicated, a necessity of the varying geographic and logistical needs of the interdisciplinary cruise participants (Yager et al., 2012). All stations were sampled from the surface (2–20 m depth) down to within 10 m of the sea floor except Station 57.30, which was sampled over the 100 m to 500 m depth interval.
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Figure 2
Potential temperature and salinity at stations sampled in this study.

Shown are (A) a section of potential temperature along transect T1, as per location in Figure 1D, with station numbers shown along top, and (B) a plot of potential temperature vs. salinity for all stations sampled for trace metals during ASPIRE. Highlighted are Station 4 (blue) just north of the shelf-slope break (see Figure 1) and Station 60 (red) at the western end of the Dotson Ice Shelf, characterized by outflow of meltwater-laden mCDW from the cavity under the ice shelf. Dotted black lines show mixing between CDW and glacial meltwater (upper) and CDW and WW (lower). Regional endmember values for CDW and WW are highlighted by red squares; AASW is Antarctic Surface Water. Dotted blue line is seawater freezing point at atmospheric pressure. Dotted gray lines are lines of constant density, σθ.
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In the following subsections the vertical distributions of each of the five metals are presented for each sub-region of the polynya (Figures 3–7). To emphasize the horizontal variations in trace metal concentrations in surface waters, we then show surface maps (Figure 8) summarizing metal concentrations at each station, alongside chlorophyll a (Chl a) concentrations so that metal distributions can be considered in the context of phytoplankton biomass. Trace metal concentrations overlain on T-S plots are shown in Figure 9. Vertical sections (Figures 10 and 11) along Transects 1 and 2 (see Figure 1D) illustrate concentrations along the core of the two branches of the trough structure. Figure 12 shows near-bottom dFe and dMn in the context of optically-determined particle concentration, while regressions of surface water concentrations of dissolved metals against the macronutrient phosphate are displayed in Figure 13.

Dissolved Fe

Dissolved Fe (dFe) concentrations varied strongly with depth and location throughout the ASP water column (Figure 3). With some exceptions at specific stations, concentrations were low in surface waters (mean = 0.15 nmol kg−1), increased slightly through the upper 100–200 m, were relatively constant in the mid-water column and then increased, sometimes dramatically, with approach to the sediment-water interface. Concentrations of dFe in the upper few hundred meters of the Dotson Trough stations (Figure 3A) differed only modestly from the profile at Station 4 located just north of the shelf-slope break, which constitutes the northerly mixing endmember for the sample set. The WW at the Dotson Trough stations (depths of approximately 100–300 m; Figures 2A and 11F) had dFe of 0.3 ± 0.05 nmol kg−1, similar to the 100–300 m mean dFe at the shelf edge at Station 4 (Figure 3A). The local endmember of mCDW was represented by the deepest samples of Station 4, with dFe = 0.37 nmol kg−1. This station included the least modified of our samples relative to pure CDW, but was still modified by mixing with shelf WW such that maximum temperature was approximately 1.0°C (Figure 2B), not > 2.0°C as found in pure CDW well north of the shelf break region in the open ACC (Martinson, 2012). Samples representing mCDW along the deeper sections of the Dotson Trough (deepest few samples of stations in Figure 3A and 3C, as well Station 11 in Figure 3D; with temperatures of 0.7°C) were all enriched in dFe relative to the Station 4 mCDW endmember, apparently by inputs from the shelf sediments to the near-bottom waters of the deep trough. Benthic inputs were also implied by modest near-bottom dFe increases at the Shallow Bank stations (Figure 3B) and higher dFe concentrations the near-bottom samples of Ice Shelf stations 9, 10 and 11 (Figure 3D). Near-bottom dFe exceeded 3.0 nmol kg−1 in some locations, although at Stations 29 and 48 the maximum dFe was found at slightly shallower depths than the bottom-most sample.

[image: image]

Figure 3
Depth profiles of dissolved iron.

Concentrations of dissolved iron (dFe; nmol kg−1) are shown for each station grouped as (A) Trough stations, (B) Shallow Bank stations, (C) Iceberg stations and (D) Ice Shelf stations. The analytical run-to-run precision (± 1 S.D.) of an in-house standard for Ross Sea water is shown as an inset error bar (encircled by dotted line) and is adjusted to the scale of the x-axis of each plot. Vertical dashed line is a visual reference for the approximate concentration of dFe in Winter Water. Enlarged profiles of the upper 100 m (E) are shown to provide details and visual comparison of upper water column profile shapes.
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Most of the stations in the central ASP had quite low near-surface dFe (approximately 0.1 nmol kg−1; Figure 3A, B, C) and the minimum dFe concentrations for each profile typically occurred at a sub-surface depth in the upper 40 m (Figure 3E, showing detail of upper 100 m). However, interestingly, Stations 25 and 35 had some of the lowest density values (driven by low salinity; see Figure 3A in Alderkamp et al., 2015) and the highest dFe concentrations (> 0.2 nmol kg−1) in the upper 15 m. Below the upper 40 m, dFe at most stations generally increased to a modest maximum at 100–200 m (e.g., Figure 3B). Stations 4 and 6 also showed sharp single-point sub-surface maxima within the upper 60 m (Figure 3E). Surface dFe was high only at Stations 9 and 10 which were ~ 200 m from the Dotson Ice Shelf near its east and west extremities, at 0.5 and 1.3 nmol kg−1, respectively, suggesting a surface dFe input at these locations and sampling times (Figure 3D). The other Ice Shelf stations (5, 11 and 60) and the Iceberg stations (57.04 and 57.26; Figure 3C) had low to very low surface dFe, between 0.1 and 0.25 nmol kg−1. The stations along Transect 2 (Stations 6, 50 and 48) also had generally very low dFe of approximately 0.1 nmol kg1 in the upper 100 m, increasing to 0.2–0.3 nmol kg−1 by 300 m, and matching very well the dFe profiles at Stations 113 and 114 in Gerringa et al. (2012), which are roughly at the same coordinates as our Stations 6 and 48, although sampled in February 2009.

In deeper water at the Iceberg stations (Figure 3C), which are located just north of the western end of the DIS (Figure1D), dFe varied non-monotonically with depth, reflecting the complicated mixing environment left behind by a drifting iceberg. Stations 57.26 and 57.30 showed coherent maxima, with dFe ≥ 0.5 nmol kg−1 at about 200 m, a minimum at about 300 m and increasing concentrations below that. The 300 m minimum showed dFe concentrations similar to the 0.4 nmol kg−1 seen in the 100–400 m depth interval at Ice Shelf stations 9, 10 and 11 (Figure 3D). Station 60, at the far western end of the face of the Dotson Ice Shelf, was unique in having unusually high dFe throughout 80–600 m, at 0.60–0.75 nmol kg−1 all the way to the bottom (650 m).

Dissolved Mn

Dissolved Mn, like dissolved Fe, had a very large range of concentrations within the ASP sample set, spanning 0.1 to 6.5 nmol kg−1 (Figure 4). Near-surface concentrations were generally low, between 0.1 and 3.0 nmol kg−1, at all stations except for three of the four DIS stations, which show strong enrichments in the upper 100 m (Figure 4D). Station 9 was especially Mn-rich in near-surface waters, with the highest dMn (> 6 nmol kg−1) measured anywhere in the ASP. In contrast, at the high Chl a Shallow Bank stations, near-surface dMn was always ≤ 0.6 nmol kg−1 (Figure 4B and 8B), suggesting active surface Mn removal. With some exceptions, dMn showed sharp concentration increases within the upper 100 m to reach a subsurface maximum of varying intensity, centered at approximately 100 m. This subsurface maximum was especially evident in the Dotson Trough and Iceberg stations (Figures 4A, C and 10B), but was less distinct and of lower concentration in the high productivity Shallow Bank stations (Figure 4B). Concentrations generally decreased below the 100 m maximum to reach relatively low and constant values of about 1.5 nmol kg−1 at 200–400 m where WW dominated, with the Shallow Bank stations (Figure 4B) having slightly lower concentrations in this interval. In contrast to Fe, all of the Trough and Shallow Bank stations (Figure 4A, B) had higher dMn concentrations throughout the water column than were found at shelf break Station 4, suggesting that shelf processes constitute a net source for dMn, except in surface waters. Station 4 had nearly uniform dMn of about 1.0 nmol kg−1 from the surface to 250 m, with gradually decreasing concentrations to about 0.3 nmol kg−1 near 600 m.

All stations except 4, 5, 10 and 60 had moderate to sharp increases in dMn near the bottom sediments. Of these exceptional stations, only Station 5 is located in the deeper portion of the trough. This benthic increase seemed to start somewhat deeper in the water column than for dFe, and in some cases (Stations 34, 18, 25, 35, and 57.04) the increase was seen only in the single bottom-most sample. The concentrations of near-bottom samples varied from < 1.0 to > 5.0 nmol kg−1, but were generally the highest dMn of each profile, except at the Ice Shelf stations (Figure 4D).

[image: image]

Figure 4
Depth profiles of dissolved manganese.

Concentrations of dissolved manganese (dMn; nmol kg−1) are shown for each station grouped as (A) Trough stations, (B) Shallow Bank stations, (C) Iceberg stations and (D) Ice Shelf stations. The analytical run-to-run precision and vertical mean Winter Water concentration are depicted as per Figure 3.
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At the Ice Shelf stations, unlike at the central ASP stations, dMn increased towards the surface such that near-surface dMn concentrations were the highest in the water column (except Station 10). As noted above, concentrations in the upper 100 m at Station 9 were the highest dMn values we observed. At Station 10, surface concentrations were also relatively high, but increased further with depth from the surface value of 2.5 nmol kg−1 to a maximum of 3.6 nmol kg−1 at 160 m. A surface maximum was also observed at Station 5, just off the Getz Ice Shelf, and yet another near-surface maximum was evident at Station 57.04, the open polynya station most proximal to the Dotson Ice Shelf. Concentrations at Stations 9, 10 and 11 then decreased with depth to relatively constant values of 1.5 ± 0.5 nmol kg−1 at 300–1000 m. Station 60 again showed a unique profile shape, relative to the other Ice Shelf stations (Figure 4D), but with different characteristics than the dFe profile. First, the high surface concentrations decreased to moderate values of about 2.5 nmol kg−1 within the upper 100 m. There was then a very clear but moderate dMn maximum centered at 250 m in the core of the DIS outflow (Randall-Goodwin et al., 2015). This 250 m maximum falls within the depth range of the decreasing dMn gradient from the high surface values at Stations 9 and 10, and thus did not exceed the values found at these other stations, in contrast to dFe. Below 250 m, dMn gradually decreased to about 2.0 nmol kg−1 near the bottom. Thus dMn was somewhat higher at Station 60 within this 300–500 m depth range, compared to dMn at the other Ice Shelf stations. Interestingly, at 600 m, dMn at Station 60 was nearly identical to that at Stations 9 and 10, though it appeared to exceed dMn at Station 11 and Station 5 in this depth range.

[image: image]

Figure 5
Depth profiles of dissolved zinc.

Concentrations of dissolved zinc (dZn; nmol kg−1) are shown for each station grouped as (A) Trough stations, (B) Shallow Bank stations, (C) Iceberg stations and (D) Ice Shelf stations. The analytical run-to-run precision and vertical mean Winter Water concentration are depicted as per Figure 3.
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Dissolved Zn

Dissolved zinc distribution differed from that of dFe and dMn in that it showed strong surface depletion at productive stations (Figures 5B and 8C), only modest subsurface maxima, and concentrations that increased moderately in the deeper water column yet showed only isolated signs of strong increase near the bottom at some stations (Figure 5). The Trough stations (Figure 5A) were quite coherent and not drastically different from endmember Station 4. Marked near-surface minima were evident at all stations except Station 4, below which were found sharp concentration increases within the upper 100 m to values generally 5.0 ± 0.5 nmol kg−1 in the WW-dominated 100–300 m interval (Figure 5). Concentrations at Station 4 were lower than those of the other Trough stations from 50 m to 300 m; below 300 m dZn at Station 4 varied within a range similar to that found in the Trough stations, 5.0–6.5 nmol kg−1 (Figure 5A).

The Shallow Bank stations (Figure 5B) had similar shaped dZn profiles to the Trough stations, with WW values of about 5 nmol kg−1 and deep mCDW values of 6.0–7.5 nmol kg−1. While these characteristic profile shapes were compressed into the upper 400 m at the Shallow Bank stations, in the deep Trough stations a very similar concentration range stretched over nearly 1200 m, reaching 7 nmol kg−1 only at bottom depths of Stations 29 and 34, near 700 m. The high Chl a stations (Stations 18, 25, 35 and 50) had the lowest near-surface dZn (Figure 5A, B and 8C). The Iceberg (Figure 5C) and Ice Shelf stations (Figure 5D) had moderate or no surface minima and varying concentrations from 100 m to the bottom, with strong divergences among the three iceberg stations and concentrations generally falling between 4.5 and 7.0 nmol kg−1. The DIS outflow station (Station 60) did not stand out from the other Ice Shelf stations as distinctly for dZn as it did for dFe; concentrations were nearly constant at 6 nmol kg−1 from 60 m to the bottom, and were only slightly higher than the other Ice Shelf stations in the 200–300 m core of the DIS outflow (Figure 5D). Station 11 had a subsurface one-point maximum at 112 m, also seen in the dFe profile. Station 5 off the Getz Ice Shelf had some of the highest Zn concentrations in the polynya during this sampling period, about 7.0 nmol kg−1 in the mCDW below 600 m.
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Figure 6
Depth profiles of dissolved copper.

Concentrations of dissolved copper (dCu; nmol kg−1) are shown for each station grouped as (A) Trough stations, (B) Shallow Bank stations, (C) Iceberg stations and (D) Ice Shelf stations. The analytical run-to-run precision and vertical mean Winter Water concentration are depicted as per Figure 3.
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The most unusual dZn profile was seen at Station 35 (Figure 5B). Here, the low dZn in the surface water decreased further to a minimum of 1.3 nmol kg−1 at 60 m, then increased to a small sub-surface maximum at 120 m, then decreased again and stayed low (< 1.8 nmol kg−1) to 335 m, increasing sharply only in the very bottom-most sample at 425 m, a sample in which dFe and dMn also showed moderate to large increases. This profile behavior differed strongly from all other profiles in the ASP, even from Station 25, just 17km to the north (Figure 1D).	

Dissolved Cu

Dissolved Cu profiles were broadly similar in form to those of dZn, but the relative dynamic range for dCu in the ASP was much smaller (Figure 6). While dZn varied by a factor of > 5 in the ASP, dCu varied only 2-fold among all samples, with concentrations between 1.4 and 2.9 nmol kg−1. The profile for endmember Station 4 falls amongst those for the rest of the Trough stations (Figure 6A), suggesting that additional dCu sources on the shelf were small. Patterns of surface water dCu depletion were qualitatively similar to those for dZn, but the relative magnitude of the phenomenon was much smaller than for Zn (Figure 8D). Depth intervals dominated by WW (100–300 m) had dCu concentrations of 2.2 ± 0.1 nmol kg−1, although Stations 6 and 34 were slightly more elevated at about 2.4 nmol kg−1, and Shallow Bank stations (Figure 6B) showed lower concentrations of 2.1 nmol kg−1 at WW-dominated depths. Generally, deepest waters had somewhat elevated concentrations of 2.4–2.6 nmol kg−1, though Iceberg Station 57.30 (Figure 6C) increased to 2.9 nmol kg−1 at 400–500 m, the highest dCu concentrations measured in the ASP. The Ice Shelf stations showed only small dCu variations with depth, and clustered mostly in the 2.2–2.6 nmol kg−1 range (Figure 6D). Station 60, however, had clearly elevated though variable dCu in the core of the DIS outflow at 200–300 m, with concentrations up to 2.8 nmol kg−1. Evidence for benthic dCu increases was limited, though some Trough stations showed slight increases in the bottom 200 m.
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Figure 7
Depth profiles of dissolved nickel.

Concentrations of dissolved nickel (dNi; nmol kg−1) are shown for each station grouped as (A) Trough stations, (B) Shallow Bank stations, (C) Iceberg stations and (D) Ice Shelf stations. The analytical run-to-run precision and vertical mean Winter Water concentration are depicted as per Figure 3.
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As with dZn, Station 35 had a unique profile for dCu, showing both near-surface and deep water column depletion, with a minimum concentration of < 1.5 nmol kg−1 at 60 m, and remaining low at < 1.7 nmol kg−1 down to 335 m (Figure 6B). Thus the profile stands out as markedly diminished in dCu compared to the other productive Shallow Bank stations (Figure 6B). Only in the very bottom-most sample did dCu increase to match the higher concentrations at the other stations.

Dissolved Ni

Dissolved Ni was the least variable of the five metals in the ASP; concentrations ranged from 5.4 to 7.3 nmol kg−1 (Figure 7). The long-term measurement precision of ± 1.3%, however, allows even small gradients and concentration differences to be interpreted with confidence. Endmember Station 4 showed slightly low concentrations at 100–250 m and increased to a local maximum of 7.0 nmol kg−1 at 360 m, then decreased again to 6.6 nmol kg−1 (Figure 7A). The Trough stations generally showed more muted patterns, with WW-dominated depths at about 6.5 nmol kg−1, higher than at comparable depths at Station 4, and small increases with depth. The Shallow Bank stations (Figure 7B) showed variable behavior, with no consistent surface depletion, although Station 25 had the lowest dNi measured in the ASP, 5.4 nmol kg−1 at 28 m. Concentrations generally increased with depth to the bottom. Station 35 had slightly lower concentration at 335 m compared to other Shallow Bank stations, but did not stand out as anomalous, as did the concentrations for dZn and dCu. Other stations showed very modest variability with depth and among stations, with no consistent relationships to the variations in either dZn or dCu. The Iceberg and Ice Shelf stations (Figure 7C, D) were generally slightly higher in dNi than the other ASP stations, but the DIS outflow Station 60 was only slightly higher in dNi than the other stations and did not show particularly anomalous behavior in the 200–300 m core of the outflow.

[image: image]

Figure 8
Surface distributions of dissolved trace metals and chlorophyll a.

Concentrations of dissolved metals (nmol kg−1) are shown for (A) dFe, (B) dMn, (C) dZn, (D) dCu and (E) dNi for the shallowest profile sample at each station (2–20 m depth). Chlorophyll a (Chl a) concentrations (µg L−1) are shown (F) for 10 m depth, derived using default calibration of fluorometer mounted on conventional CTD/Rosette, which was deployed at more stations than was the trace metal-clean CTD/Rosette. Dotted line shows approximate position of sea ice edge of polynya during the ASPIRE program. Station numbers indicated in (A).
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Surface water metal distributions

To compare the relative surface water distributions of these five metals, it is instructive to examine the surface concentrations in map view (Figure 8). It is clear that dFe was low, about 0.1 nmol kg−1, nearly everywhere in the polynya away from the ice shelves (Figure 8A), except Stations 25 and 29 with 0.20–0.25 nmol kg−1 (Figure 3E). Similarly, dMn was low (< 1 nmol kg−1) nearly everywhere (Figure 8B), but was considerably higher in the iceberg and ice shelf stations. These dFe and dMn distributions were quite different from those of dZn and dCu, which had low values (e.g., dZn < 1.7 nmol kg−1) only in the central polynya stations (18, 25, 35 and 50; Figure 8C, D), where Chl a concentrations were highest (Figure 8F). Other stations showed variably higher concentrations, with the highest values found at the Ice Shelf stations, for both dZn and dCu. Surface dNi seemed generally lower in the western ASP stations, moderate in the eastern ASP and highest closest to the ice shelves (Figure 8E).

Dissolved metal distributions in the context of water mass mixing

The overall distributions of these dissolved metals in the ASP can be understood in the context of water mass mixing as illustrated in T-S diagrams (Figure 9). The distribution of oxygen sets the context for interpretation of the metal distributions (Figure 9A). During ASPIRE, much of the ASP water column was occupied by a mixture of mCDW (as expressed at Station 4), the warm salty oxygen-poor endmember, and the more oxygen-rich cold and fresher WW, with an additional component of glacial meltwater which pulls the T-S properties in the direction of the mixing line between mCDW and glacial meltwater (Randall-Goodwin et al., 2015). Antarctic Surface Waters (AASW), the final endmember, are very fresh, variably warm, high oxygen waters. It is evident from the dFe concentrations plotted in section along Transect 1 (Figure 10A) and in T-S space (Figure 9B) that the highest concentrations lay in the central portion of the T-S field where the modest Fe content of endmember mCDW (at Station 4) was enriched by addition of glacial meltwater and inputs from shelf sediments. The WW was relatively low in Fe (0.3 nmol kg−1) and Fe concentrations generally increased for data points closer to the mCDW-glacial meltwater mixing line, although highest concentrations were found in mCDW that had been enriched by benthic sources. The lowest dFe is evident in AASW. The dMn distribution looks somewhat similar, but unlike the situation for Fe, the mCDW endmember was very Mn-poor at the shelf break and became rapidly enriched upon mixing with shelf water masses (Figures 9C and 10B). Points near the mCDW-glacial meltwater mixing line had dMn only moderately enriched relative to WW and the highest few values were in AASW at some of the DIS stations. Overall, however, AASW was quite variable in dMn and may have been depleted or enriched relative to WW. The distributions of Zn, Cu and Ni (Figure 9D, E, F) all look similar in that shelf waters in the main mixing triangle of mCDW-WW-glacial meltwater were only modestly enriched relative to the mCDW endmember, while WW was markedly lower; AASW, while variable, generally showed the lowest concentrations for these elements.
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Figure 9
Temperature-salinity plots with dissolved oxygen and trace metal concentrations.

Color gradient shows (A) dissolved oxygen concentration (mL L−1) and dissolved metal concentrations (nmol kg−1) for (B) dFe, (C) dMn, (D) dZn, (E) dCu and (F) dNi. Water mass labels in (A) are Antarctic Surface Water (AASW), Winter Water (WW) and Circumpolar Deep Water (CDW). All plots display the conservative mixing line between CDW endmember, marked by red square in (A), and glacial meltwater endmember (solid black line). Data points for endmember Stations 4 and 60 are connected by dotted and dashed lines, respectively.
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Dissolved metal distributions in the benthic nepheloid layer

In the deepest parts of the ASP, dFe and dMn concentrations increased strongly toward the sediment-water interface and had clear though non-linear relationships to total particle concentration as measured by beam attenuation (not shown). Almost all of the stations in the ASP showed an increase in dFe (Figure 3) and dMn (Figure 4) near the sediments with only a few exceptions, e.g., Stations 4 and 5 that correspondingly displayed very low beam attenuation signals (≤ 0.026 m−1) at their bottom sampling depth (Figure 12A). The other dissolved trace metals showed no distinct increase in concentration in the near-bottom samples. The stations with enhanced dFe and dMn in the bottom waters had elevated beam attenuation signals (≥ 0.04 m−1), though not all bottom waters with high beam attenuation had high dFe and dMn.

Three of the stations in the Dotson Trough (Stations 6, 48 and 50), all located in the southern, deeper region, displayed especially high dFe and dMn bottom concentrations (Figures 3A, 4A, 11A and 11B). The dFe concentrations observed here were the highest we found in the ASP, with values of 2.0–3.5 nmol kg−1 (Figure 12B). At these same stations, the highest near-bottom dMn concentrations were found, exceeding 4 nmol kg−1 (Figure 12C). The exceptionally high dFe and dMn concentrations attained in the deep trough may result from benthic inputs not only from the bottom but additionally from the trough walls (the “bath-tub effect”).
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Figure 10
Vertical sections showing 2-D distributions of dissolved trace metals along Transect 1.

Color gradient shows concentrations (nmol kg−1) for (A) dFe, (B) dMn, (C) dZn, (D) dCu and (E) dNi along Transect 1 (T1; Figure 1D). Station numbers shown on upper x-axes.
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Discussion

Trace metal sources to the ASP

Sources of dissolved iron to the Amundsen Sea Polynya

The high productivity of the Amundsen Sea relative to the open Southern Ocean (Arrigo et al., 2008; Yager et al., 2012) suggests that the polynya acts as a natural iron fertilization region (Blain et al., 2007), receiving Fe inputs that are not present in the open Southern Ocean. A qualitative assessment of potential inputs can be gleaned from dFe gradients along the Dotson Trough Section (T1; Figures 1 and 10) and from the horizontal dFe distribution in surface waters (Figure 8A). In our discussion below, we argue that the melting of the Dotson Ice Shelf is the mechanism most likely responsible for delivery of dFe to the region and thus for the exceptional productivity of the ASP.

Modified Circumpolar Deep Water as a potential Fe source to the polynya. Because CDW in the off-shelf, open ACC is relatively enriched in dFe (0.3–0.4 nmol kg−1; Sedwick et al., 2008; Tagliabue et al., 2012), it is reasonable to ask whether the invasion of CDW onto the shelf constitutes an important Fe source for the ASP phytoplankton bloom. To answer this question in the context of the current data set, we must use Station 4, situated over the shelf break, as the local endmember that most closely approximates the distal ACC endmember. The T-S properties (blue line in Figure 2B) of this "endmember", Station 4, show that the warmest water at this station, found at 550–650 m, was about 1.0°C (blue line in Figure 2B), indicating that water invading Dotson Trough at the shelf break was not pure CDW as would be found well off the shelf break (> 2.0°C; Walker et al., 2013), but was already substantially modified by turbulent mixing at the shelf break, and thus is termed mCDW. Nevertheless, at these near-bottom depths of Station 4, dFe was 0.37 nmol kg−1, in good agreement with dFe concentrations in CDW of the open ACC south of the Polar Front, measured north of the Ross Sea (Sedwick et al, 2008), in the Bellingshausen Sea just to the east of the Amundsen Sea (de Baar et al., 1999), and near the Drake Passage (Klunder et al., 2014). There was a small local maximum of 0.475 nmol kg−1 in the dFe profile at 360 m at Station 4 (Figure 3A), suggesting a modest local input, and possibly reflecting a sedimentary contribution advected laterally from the bathymetric highs that border the trough at the shelf edge. Thus it is possible that the deeper mCDW samples at Station 4 may reflect a small Fe input that was compensated by the admixture of WW (with dFe = 0.3 nmol kg−1; see Results above). The net effect was no discernible difference in dFe concentration between mCDW at Station 4 and reported dFe in off-shelf “pure” CDW.

The upper water column of Station 4 very much resembles the dFe properties of the open ACC as well. With the exception of an apparent single point maximum at 10 m (Figure 3A, E), dFe was very close to 0.1 nmol kg−1 throughout the upper 50 m, similar to or lower than concentrations found in ACC surface waters south of the polar front, in regions where Fe supply limits primary productivity (de Baar et al., 1999; Sedwick et al, 2008; Klunder et al., 2014). A recent global compilation of dissolved Fe data reported a mean of 0.15 ± 0.08 nmol kg−1 in the upper 100 m of Pacific Antarctic waters (Tagliabue et al., 2012). Thus surface dFe at Station 4 does not appear to have been affected by any Fe supplies sourced from the shelf system, consistent with the low surface dFe at the nearest on-shelf station (Station 66) and with the generally low surface dFe throughout the polynya (Figure 8A). The overall dFe profile at Station 4 is therefore very similar to what would be expected for an open ACC station further north, away from the shelf influence.

As the mCDW mixed with glacial meltwater and additional WW during transport onto the shelf, it occupied the water column at depths greater than 400 m (below the WW), and by mid-shelf (near Station 6) gained substantial sedimentary-sourced dFe (Figures 3A and 10). At all Trough stations, the dFe in WW (core in low-T waters at 200–400 m) remained quite constant at 0.30 ± 0.05 nmol kg−1 (Figures 3A and 10). That this is lower than the dFe content of mCDW reflects the contribution of low-Fe surface water to the formation of WW on the shelf. However, starting at 400–500 m, dFe at all Trough stations increased with depth, to varying degrees, suggesting sedimentary inputs of dFe. The near-bottom dFe enrichments were also found at all Shallow Bank stations (Figure 3B) and at two of the Iceberg stations (Figure 3C). The dFe concentrations in the near-bottom samples appeard to increase with station depth, such that deeper trough stations (Stations 6, 29, 48 and 50, as well as 57.26) all had bottom water dFe in excess of 1.0 nmol kg−1, with maxima as high as 3.3 nmol kg−1 (Figure 3A, C).

Despite these strong dFe additions to the near-bottom mCDW on the shelf, there is little evidence in the hydrographic distributions that the elevated dFe observed at > 400 m at of any of the ASP stations was directly relevant as an Fe source to the euphotic zone where it could affect productivity of the ASP (Randall-Goodwin et al., 2015). The salinity-dominated vertical density gradient is too large to have allowed significant vertical mixing of the mCDW and AASW (Figures 2B and 11B). In this sense it is fair to say that mCDW by itself is not the major Fe source fueling high productivity in ASP surface waters.

Melting sea ice not a major Fe source in the Amundsen Sea Polynya. At many of the ASP stations, reduced salinity was observed in the upper few tens of meters (Randall-Goodwin et al., 2015; Figure 3A in Alderkamp et al., 2015). This freshening was most evident at the northern Stations 66 and 34, which had the lowest salinity and density at the surface (Figure 3A in Alderkamp et al., 2015) and were located in proximity to floating sea ice, near or within the marginal ice zone (Figure 1D). Hence it is very likely that the freshening resulted from the admixture of sea ice meltwater. None of the Iceberg nor Ice Shelf stations showed surface water salinities as low as observed at Stations 34 and 66. Sea ice and glacial ice (meteoric) water fractions were distinguished using a combination of salinity and δ18Osw (Randall-Goodwin et al., 2015). Using a locally-defined deep-trough CDW endmember, all water column samples collected in the ASP showed positive meteoric melt fractions and most showed negative sea ice melt fractions, indicating net sea ice formation, not melting, on yearly time scales (Randall-Goodwin et al., 2015). However, there are a few stations bordering the polynya (e.g., Station 66 and 34) that showed positive surface sea ice melt fractions, indicating the net advection and melting of sea ice into these bordering areas of the ASP (on yearly time scales; Randall-Goodwin et al., 2015). If, however, a local WW or Tmin endmember is used to estimate meltwater additions since the spring melt, then the majority of stations in the northern half of the ASP showed small but positive sea ice melt fractions (0.1 to 2%).

Sea ice contains elevated though highly variable concentrations of dissolved Fe (Lannuzel et al., 2010; de Jong et al., 2013), largely bound with organic ligands (Lannuzel et al., 2015), and constitutes an input of Fe to surface waters upon melting (Sedwick et al., 1997). However, none of the low salinity surface waters sampled during ASPIRE was enriched in dFe. For example, surface waters at Station 66 had the lowest salinity of samples collected for trace metals in the ASP (approximately 33.7 or 1% sea ice meltwater), but had a low dFe of about 0.1 nmol kg−1 in the upper 25 m (Figures 3A, 3E and 8A). Surface waters of other central polynya stations were generally ≤ 0.2 nmol kg−1 dFe, regardless of salinity (Figure 8A). All other dissolved metals decreased toward the surface, arguing for either very rapid uptake by plankton, or a general lack of metal inputs associated with sea ice melting. Macronutrients were somewhat depleted at Station 66, and there was modest primary production and phytoplankton biomass at 10 m (Yager et al., 2015). Bacterial production there was also high (Williams et al., 2015), suggesting a DOM contribution from sea ice melt that may have also triggered dFe uptake by heterotrophic bacteria (Delmont et al., 2014). The relatively low salinity (approximately 33.8 or 0.8% sea ice meltwater) in surface waters of Stations 25 and 35, however, was associated with both high phytoplankton biomass and relatively enriched surface dFe of 0.25–0.30 nmol kg−1, yet surface maxima were not observed for any other measured metal, suggesting that the dFe maxima may not result from sea ice melting (which would likely have enriched other metals; Lannuzel et al., 2011). While the organic complexation of dFe in sea ice may increase its residence time in surface waters following melting (Lannuzel et al., 2015), Stations 25 and 35 seem to have been ice-free for a relatively long time (15 and 35 days, respectively; Yager et al., 2015), compared for example to Station 66 (0 ice-free days), and have developed dense phytoplankton assemblages that would be expected to drive rapid dFe uptake (Figures 1 and 8). Thus we speculate that the relatively high dFe at these stations resulted from shallow Fe recycling or possibly photochemically driven release from the particulate Fe pool. We conclude that sea ice melting may periodically constitute a local and/or ephemeral input of dFe to the ASP, but any dFe inputs from this source were largely taken up and/or removed by the early-bloom stage of the ASPIRE cruise. For the ASP as a whole, sea ice meltwater may play a more important role in stratifying the near-surface water column, allowing the light regime for bloom development (consistent with findings from ASPIRE glider surveys; Yager et al., 2012; Schofield et al., 2015), than in serving as a substantial or long-term source of bioavailable Fe to the weeks-long ASP bloom.

Atmospheric dust, icebergs and shallow sediments as potential Fe sources. There are few subaerially exposed unconsolidated sediments in the ASP region (Drewry et al., 1983; Claus-Dieter Hillenbrand, personal communication), so atmospheric dust very likely provides negligible direct inputs to the surface waters of the ASP. The evidence supporting very small atmospheric dust Fe inputs has been well discussed elsewhere; atmospheric deposition is very likely to be insignificant relative to other fluxes to the euphotic zone (Sedwick et al. 2011; Gerringa et al., 2012; Gao et al., 2013; Planquette et al., 2013), although aerosol concentrations have yet to be quantified in the ASP region. In other Antarctic regions with substantial exposed unconsolidated sediments on the proximal continent, dust sources may be somewhat more important (Winton et al., 2014).

Similarly, significant near-surface inputs of dFe derived directly from glacial ice are not supported by the data presented here. Station 15, located amongst grounded icebergs at the far eastern margin of the ASP (Figure 1), showed no obvious dFe enrichments from iceberg sources relative to other shallow bank stations (Figure 3B). That said, ambient waters on this shallow bank never exceeded ice melting temperatures, ensuring relatively long residence times for the many grounded icebergs bordering the ASP to the east, and perhaps limiting dFe inputs derived from them. Iceberg Stations 57.04 and 57.26 showed very low near-surface dFe of 0.06–0.14 nmol kg−1 and no notable salinity minima in surface waters. Of the Ice Shelf stations, Stations 9 and 10 showed modest to large surface dFe maxima, but these were not associated with notable salinity minima.

The Iceberg Stations 57.26 and 57.30, influenced by a large (1 km x 3 km) drifting tabular iceberg (Randall-Goodwin et al., 2015), fell broadly in line (Figure 3C) with expectations for mixing of regional dFe endmember values for mCDW and WW as defined by other non-iceberg influenced ASP stations. These stations showed variably high dFe from 100 m to the bottom, reflecting the interleaving of mCDW (already enriched with DIS meltwater or by benthic dFe inputs) and WW and consistent with dynamic mixing processes induced by the approximately 2400 m keel of the passing iceberg. These stations showed a dFe maximum of 0.5–0.6 nmol kg−1 near 200 m where T-S properties were close to that of the DIS outflow (dFe = 0.7 nmol kg−1) but slightly less warm and salty, reflecting a small admixture of the dFe = 0.3 nmol kg−1 WW (hydrographic properties shown in Figure 5 of Randall-Goodwin et al., 2015). Just below this maximum, at 275–300 m, Stations 57.26 and 57.30 had relative minima in Fe (0.3–0.4 nmol kg−1) reflecting the presence of a water mass that is mostly (Station 57.30) or completely (Station 57.26) composed of WW. Given this restricted range of dFe at the Iceberg stations, consistent with conservative mixing of mCDW (influenced by nearby DIS outflow water) and WW, we could discern no additional dFe inputs from the drifting iceberg itself, although we cannot rule out incremental inputs during iceberg drift that amount to a sizeable flux in total. These results suggest that the chief influence of drifting icebergs on primary productivity may derive from the vertical mixing of dFe-rich mCDW to shallower depths, rather than the introduction of substantial additional meltwater-derived dFe to the ASP during the relatively short period of transit through the polynya. The importance of drifting icebergs for mixing and chemical distributions in the ASP is explored in greater detail elsewhere in this Special Feature (Randall-Goodwin et al., 2015).

Some otherwise unexplained dFe maxima may be related to shallow sedimentary dFe sources associated with the trough system (Figure 1). The first example is the small dFe maximum mentioned above, of possibly sedimentary origin and appearing at 360 m at Station 4 (Figure 3A). A second example is the modest to large enrichments of dFe seen in near-surface waters of Stations 9 and 10 which were similar in character to the concentrations of about 0.5 nmol kg−1 in the upper 100 m at Station 126 of Gerringa et al. (2012), which was located similarly close to the peninsula east of the DIS but on the opposite (eastern) side from our Station 9, near where the ice edge intersected the coast during ASPIRE (Figure 1D) and isolated from any glacial inputs from the DIS by the westward flowing coastal current. A sedimentary source for this shallow dFe input is also partially supported by the dMn distributions (Figure 4D). We speculate that the magnitude of observed dissolved metal concentrations influenced by interaction with sediments is a function of the degree of re-scavenging intensity at high particle concentrations, the composition of resuspended particles, or the time interval since the most recent resuspension event. Interestingly, all Shallow Bank dissolved metal profiles seem to converge at the deepest samples (400 m), suggesting either very similar regional benthic inputs on the bank or rapid homogenization by near-bottom currents.

Major Fe source associated with outflow from the Dotson Ice shelf cavity. The major input of dFe to the upper 400 m of the ASP water column appears to be associated with basal ice shelf melt combined with mCDW emanating from the DIS cavity (and likely from other ice shelf cavities upstream of the DIS as well; Randall-Goodwin et al., 2015). Measurements of (ADCP) current velocity at Station 60, at the far western extreme of the DIS, demonstrated strong outflow to the north (0.17 Sv; maximum average velocity for 15 ADCP profiles was 0.38 m s−1), centered on the depth range 200–300 m, just below the bottom draft of the ice shelf (Randall-Goodwin et al., 2015), consistent with predictions based on geostrophic principles as well as with observations at the Pine Island Ice Shelf (Gerringa et al., 2012; Jacobs et al., 2011). The water flowing out from the DIS cavity at Station 60 had a high fraction of glacial meltwater (about 1.5%) and may constitute a flux of new freshwater as high as 81Gt per year (Randall-Goodwin et al., 2015). This outflow water was enriched in dFe to 0.7 nmol kg−1 (Figure 3D), as well as in dCu (Figure 6D) and suspended particulate matter (R. Sherrell, unpublished data), relative to shallower and deeper water at Station 60 and relative to the other stations (9, 10 and 11) along the face of the DIS. The upper portion of the dFe profile at Station 60 is very similar to that determined in February 2009 for the upper 300 m only (Station 119 in Gerringa et al., 2012, located < 0.5 km from our Station 60, with dFe about 0.1 nmol kg−1 lower than at Station 60 at all depths), providing evidence that high dFe in the DIS outflow water is a persistent feature. In contrast, the core of the outflow at 200–300 m was only slightly enriched in dMn (Figure 3D) and showed little sign of dZn (Figure 5D) or dNi (Figure 7D) enrichment.

The transport and mixing of the DIS-sourced dFe northward along Transect 1 can been seen in Figure 10A as a progression from dark green to light blue to dark blue within the depth interval of 100–400 m, from Station 60 north across the polynya. This subsurface, northward-flowing dFe source was likely made available to surface waters in the central ASP, including the productive Shallow Bank region to the east of Transect 1, by a combination of advective eddy transport (e.g., Årthun et al, 2013; St-Laurent et al., 2014), mixing along the Dotson Trough (e.g., St-Laurent et al., 2013), fall/winter vertical mixing driven by sea ice formation and brine rejection, and wind- and iceberg-induced mixing (Randall-Goodwin et al., 2015). This northward transport of the Fe-rich DIS outflow is evident in the dFe distributions along Transect 1 (Figure 1D) as relatively high dFe concentrations of 0.3 nmol kg−1 were found within the upper 100 m (though not in surface waters) as far north as Station 66 (Figure 3A, E and medium blue color in Figure 10A). We propose on the basis of this distribution that DIS-sourced dFe is advected and mixed out to the central polynya over a depth interval that introduces the dFe to the upper 100 m, where we expect that wind mixing dominates the flux of the meltwater-associated dFe (as well as macronutrients) up to the euphotic zone.

In contrast to the situation for the DIS outflow, Station 5, located adjacent to the central Getz Ice Shelf, was dominated by WW in the upper 500 m, with no apparent influence of glacial meltwater, and accordingly had substantially lower dFe in the upper water column, compared to the DIS stations (Figure 3D). Thus from this limited sampling, the Getz Ice Shelf does not appear to be a substantial source of Fe to the ASP, though we cannot rule out an outflow source to the west of Station 5 (Jacobs et al., 2013). A more thorough sampling of this region is an important goal for future studies.

In summary, meltwater-laden mCDW flowing out from under the Dotson ice shelf constituted a major dFe source to the upper 400 m of the water column, encompassing near-surface waters of the ASP. This flux may vary seasonally and interannually (Jacobs et al., 2012; Randall-Goodwin et al., 2015), but it is always present. Through a combination of advection and mixing processes, we suggest that the DIS outflow provides a quasi-continuous flux of the key micronutrient, dFe, that supports the highly productive seasonal phytoplankton bloom of the ASP (Alderkamp et al., 2012; Arrigo et al., 2012; Alderkamp et al., 2015; Schofield et al., 2015).

Sources of dissolved manganese to the Amundsen Sea Polynya

Dissolved Mn had strong sources in the AS shelf region, including the bottom sediments throughout the polynya, the DIS outflow and shallow coastal sediments. Dissolved Mn, like dFe, showed enriched concentrations in near-bottom waters indicative of inputs from the sediments (Figure 4). Unlike dFe, however, dMn was relatively enriched at all DIS stations, not just Station 60 (Figure 4D) and was more consistently and abundantly enriched in surface waters at those stations. This result suggests that while the DIS outflow is a source of dMn to the ASP, other sources associated with coastal sedimentary or ice shelf inputs may be of equal or greater magnitude, particularly the implied shallow sedimentary source for dMn, derived from the peninsulas bounding the DIS and likely affecting surface dFe at Stations 9 and 60. Interestingly, Station 10, just to the east of Station 60 (Figure 1D), had low near-surface dMn compared to all other DIS stations, indicating strong lateral gradients in this region (or possibly reflecting temporal variation, since Station 60 was sampled 16 days after Station 10 for logistical reasons). Station 11, in the middle of the DIS, also showed elevated dMn, which may have been mixed in from the eastern end of the DIS, following the geostrophically-predicted westward coastal current (Assmann et al., 2005; Moffat et al., 2008; Randall-Goodwin et al., 2015), or may possibly reflect inputs from glacial ice via shallow calving events on the face of the DIS.

The broader dMn distribution along the Dotson Trough Transect 1 (Figures 1D and 10B) and along Transect 2 (Figure 11B) suggests that the surface and upper water column inputs associated with the DIS and surrounding shallow landforms affect dMn distributions throughout the polynya. Surface waters (upper 40 m) were generally depleted in dMn. The Transect 1 dMn section showed generally high concentrations at 50–200 m, with local concentrations at some stations that were higher than observed in the DIS outflow (Figure 10B). Below this maximum, but above the near-bottom enrichments, was a relatively uniform WW interval with concentrations converging on 1.5 nmol kg−1 (Figures 10B and 11B). The end result was a substantial dMn maximum within the upper 200 m throughout the polynya, that, unlike the case for dFe, rivaled in magnitude the near-bottom enrichments (Figure 4A). This distribution suggests that dMn introduced to surface waters near the DIS may be advected and mixed out into the broader polynya to the north, but then scavenged by the strong surface biological activity of the developing bloom. The biologically removed dMn may be remineralized within the upper 200 m, contributing to the maxima, centered at approximately 100 m, that were observed at concentrations up to 5 nmol kg−1 at all Dotson Trough stations (Figures 4A and 10B). Similar maxima were observed in dMn profiles in the southern Drake Passage, off the northern tip of the Antarctic Peninsula, extending 200 km off the shelf break (Middag et al., 2012). That subsurface tongue of high dMn water, while at lower concentration than the ASP maxima, was attributed as well to advected sedimentary sources. In contrast to the situation for dFe, the overall picture for dMn suggests broadly distributed and abundant coastal sedimentary sources of Mn to the upper water column and a longer residence time for dMn than for dFe, allowing the upper water column inputs to propagate throughout the polynya.
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Figure 11
Vertical sections showing 2-D distributions of dissolved trace metals along Transect 2.

Color gradient shows concentrations (nmol kg−1) for (A) dFe, (B) dMn, (C) dZn, (D) dCu, (E) dNi, as well as (F) in situ temperature (°C) at 1 m vertical resolution along Transect 2 (T2; Figure 1D). Station numbers shown on upper x-axes.
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Figure 12
Maps of near-bottom concentrations of particles, dFe and dMn.

Color gradient shows (A) near-bottom particle concentration displayed as transmissometer signal or beam attenuation (Beam att.) for the bottom sample of each station, and (B) dFe and (C) dMn concentrations in bottom-most sample of each station. Station numbers indicated in (A); Station 57.30 excluded because it was not sampled near the bottom.
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The near-bottom enrichment of both Mn and Fe is most likely a result of desorption from resuspended sedimentary particulate matter in the nepheloid layer or mixing of reducing porewaters with high Fe2+ and Mn2+ into the lower water column, although the residence times of particles following resuspension events and the kinetics of dissolved-particulate exchange may result in a complicated and possibly non-linear relationship between suspended matter concentrations and dissolved metal distributions. In addition the residence time of the water at near-bottom depths may play a role. The deepest basins may have restricted flushing rates, leading to accumulation of these elements to a greater degree than observed elsewhere (Figures 10–12). For the ASP as a whole, the relationship between dMn and dFe concentrations and resuspended particle concentrations was geographically variable. For example, the highest near-bottom particle concentration (beam attenuation) was seen at Stations 15 and 35, on the shallow bank (Figure 12A), but bottom water dFe and dMn were among the lowest here (Figure 12B, C), suggesting a mechanistic or temporal disconnect between resuspended sediment concentration and sediment-derived dissolved metal concentrations. It is important to note as well that although there was a general correspondence in the locations of dFe and dMn enrichments in near-bottom samples, the dFe/dMn ratio in the nepheloid layer was by no means constant, indicating that the sedimentary source should not be understood or modeled as a fixed-composition input. Further understanding of nepheloid layer effects on Antarctic shelf system metal distributions would be enhanced by detailed knowledge of suspended particulate and colloidal metal distributions.

Finally, it is evident that dMn was enriched by at least 2-fold throughout the water column at all polynya stations, relative to the regional endmember waters at Station 4 (Figure 4A). This concentration gradient stands in contrast to the behavior of dFe, which showed much smaller on-off shelf concentration differences. Note in particular that the northernmost polynya Station 66 had dMn of about 1.5 nmol kg−1 in mCDW at 500–600 m, while Station 4 had dMn of only about 0.5 nmol kg−1 in mCDW at similar depths. This three-fold lateral gradient and the high dMn found in general at polynya stations suggest strong continental and glacial Mn inputs on the shelf, relative to mCDW entering the shelf trough system from the open ACC. In turn, the upper 400 m of Station 4 appeared to be influenced by the shelf Mn sources, since the well-mixed (Figure 2B, blue line) upper 250 m showed a nearly uniform dMn of 1.0 nmol kg−1, 7-fold greater than observed in the upper water column in the open ACC, as sampled near the Polar Front in the Drake Passage (Middag et al., 2012). The mid-shelf to shelf-break gradient in upper water column dMn therefore likely continued well out into the open ACC to the north of the ASPIRE study area. It is reasonable to suggest that other trace elements with a strong source on the shelf and sufficiently long scavenging residence times (e.g., dNi) are also exported from the AS shelf waters to the open ACC.

Sources of dissolved zinc, copper and nickel to the Amundsen Sea Polynya

Dissolved Zn and Cu, like dFe and dMn, showed some evidence of enhanced near-bottom concentrations in the polynya (Figures 5 and 6), but the gradients were small and largely subsumed within a general increase in concentration with depth (Figures 10 and 11), suggesting smaller relative benthic inputs, compared to those of dFe and dMn. Instead, dZn and dCu gradients largely followed the temperature distribution (Figure 2A), with higher concentrations of 5–7 nmol kg−1 and 2.2–2.6 nmol kg−1, respectively, in warmer mCDW waters (Figures 5, 6, 9). Compared to the Trough stations, the upper 300 m of Station 4 was considerably lower in dZn (except for surface waters) than WW at the Trough Stations (Figure 5A), but this difference was negligible for dCu. At Station 4, both dZn and dCu reached relative maxima at 460 m, about 100 m deeper than the local maximum for dFe, suggesting sedimentary inputs from the trough walls at the shelf break, but occurring at a different depth than for Fe; alternatively, these maxima may reflect the effects of deep scavenging removal on the resultant profile shape. Overall, dZn and dCu demonstrated only small if any increases in shelf stations relative to Station 4 (Figures 5A and 6A), suggesting that a large fraction of the shelf inventory of these elements was delivered with mCDW from the open waters of the ACC. Local enrichments, however, were evident at some shelf stations, e.g., Station 34 (Figures 5A, 6A, 9D, 9E), suggesting that small scale physical dynamics may have introduced dZn and dCu from other sources that were not identified by the ASPIRE sampling scheme. The DIS outflow provided a modest input of dZn manifested as a modest concentration maximum at 100–300 m, with the near-vertical dZn profile broadly resembling that of dFe (Figures 3D and 5D). In contrast, dCu showed a relatively strong but ragged maximum in the 200–300 m core of the outflow (Figure 6D), suggesting that outflow from the Dotson cavity is a unique source of dCu to the polynya. Interestingly, the Getz Ice Shelf region may be a modest source of Zn for the ASP, as Station 5 showed high and uniform dZn of 6.5 nmol kg−1 throughout the water column (Figure 5D); dCu at Station 5, in contrast, was slightly depleted relative to the other ice shelf profiles (Figure 6D).

Dissolved Ni was the least variable of the metals measured, with the factors driving its small variability not easily discernible. Much of the polynya water column had concentrations of 6.0–6.8 nmol kg−1, with a general though not always monotonic increase with depth. Only a few profiles showed evidence of small benthic inputs. The shelf break Station 4 had a profile shape quite reminiscent of dFe (Figures 7A and 3A), with relatively low concentrations at 100–300 m and a local maximum at 360 m. The relative variations of dNi, however, were much smaller than those for dFe, barely exceeding the 10% range. The DIS outflow was not enriched in dNi, although two DIS stations (11 and 60) showed local maxima near 400 m. Along Transect 2, Station 50 appeared to be generally rich in dNi, while Stations 6 and 48 to the north and south were generally low relative to other trough stations (Figure 11E). The reasons for enrichment at Station 50 are not clear, but the concentration gradients are very small. Overall, it appears that much of the dNi entered the shelf region from offshore, and concentrations in the polynya rarely strayed far from the WW value of 6.5 nmol kg−1, suggesting very small Ni inputs on the shelf itself.

Trace metal sinks in the ASP

Low dissolved Fe in polynya surface waters

Despite the intense phytoplankton bloom, high Chl a concentrations, and nutrient drawdown from WW endmembers, nitrate concentrations in surface waters were never observed to be lower than 7 µmol kg−1 during the late December to early January field season of ASPIRE (Yager et al., 2015). At the same time, euphotic zone dFe at many polynya stations was 0.06–0.12 nmol kg−1 (Figure 3E), similar to dFe concentrations found in the Fe-limited regions of the Pacific sector of Southern Ocean (de Baar et al., 1999; Sedwick et al., 2008; Klunder et al. 2014). Many ASP stations had a small dFe minimum near 20 m depth (Figure 3E), corresponding at most central ASP stations to the mid- to lower euphotic zone (Schofield et al., 2015). It is therefore likely that phytoplankton cells in much of the ASP euphotic zone experienced at least short-term Fe stress during the bloom development period sampled during ASPIRE, even if Fe flux to cellular uptake sites, not dFe inventory, is what ultimately controls growth rate. This conclusion is consistent with results from a series of Fe-addition incubation experiments carried out during ASPIRE, which at most stations showed that Fe addition increased photosynthesis rate and the efficiency of electron transport in photosystem II (Alderkamp et al., 2015). In the ASP, it appears that bloom development and biomass accumulation can occur under conditions of moderate Fe stress and reduced photosynthetic rate. The mechanisms that maintain Fe flux to the bioavailable pool in the euphotic zone are the subject of ongoing research; a future paper will explore the overall distribution of particulate Fe pools and the role of wind mixing, subjects beyond the scope of the research reported here.

Biological removal ratios of trace metals and macronutrients from the upper water column

To estimate the relative removal of macronutrients and micronutrient metals from the euphotic zone, resulting from primary production and associated processes, we considered the near-surface concentrations of metals and nutrients in the surface waters at various stations in the polynya (Figures 8 and 13). In this analysis, we treated the surface-most sample of each profile as a representative of the temporal progression of bloom development unique to that station, manifested as the phosphate concentration relative to the WW value (1.95 µmol L-1 = 1.90 µmol kg-1; Yager et al., 2015) assumed to be distributed uniformly throughout the polynya before initiation of the bloom. In this way, the inhomogeneous spatial distribution of nutrients could be taken as a proxy for the patchy temporal development of the bloom at each station, during the overall bloom growth in the ASP. This horizontal/temporal treatment of the data is similar to the more common procedure of determining vertical gradient ratios for metals and nutrients for the entire upper water column nutricline, typically extending as deep as 800 m in the lower latitude ocean (Twining and Baines, 2013, and references therein). In the vertical application, the relative remineralization of metal and phosphate is taken as a reflection of the metal:P ratio of the phytoplankton cells living in the local euphotic zone that drive the dissolved metal and nutrient profiles. However, differential remineralization, water column metal scavenging, or lateral advection and preformed nutrients within the upper water column can bias vertical gradient ratios away from initial cell quota ratios in the overlying euphotic zone, leading to erroneous inferred cellular metal quotas. In contrast, the only caveats to our horizontal/temporal approach are the effects of remineralization and abiological scavenging occurring within the euphotic zone, as we did not consider any deeper portions of the water column. Even if these effects were minimal, such that drawdown ratios largely reflect phytoplankton uptake, it is important to point out that the drawdown ratios we measure do not necessarily reflect the metal quotas of the concomitantly observed phytoplankton assemblage, because of the likelihood that cumulative metal and nutrient removal since the onset of spring stratification was driven by a taxonomic subset not necessarily represented by the assemblage present at the time of sampling. However, given that the various stations reflected different stages in the bloom development and nutrient drawdown, and most were dominated by Phaeocystis antarctica (Alderkamp et al., 2015), the metal to nutrient drawdown ratios determined here likely approximate metal:P intracellular ratios for this species.

Relative biological removal of trace metals and macronutrients from the upper water column

The concentration of dFe correlated poorly with PO4 in polynya surface waters overall (Figure 13A). For all points in the 0–11 m depth range, dFe vs. PO4 (Figure 13A) showed that dFe was apparently drawn down to low values of 0.1–0.2 nmol kg−1 even when PO4 was only moderately drawn down from the WW concentration. This effect was even more extreme if one considers that the minimum upper water column dFe concentration was often slightly deeper, at 20–30 m (Figure 3E). The dMn vs. PO4 regression (Figure 13B) yielded a somewhat better correlation coefficient than for Fe, but suggests that dMn was drawn down to minimum values by the time PO4 reached about 1.0 µmol kg−1. Similar regressions of dZn and dCu to PO4 (Figure 13C, D) revealed stronger correlations (R2 = 0.86 and 0.74, respectively). The Ni vs. PO4 regression had a non-significant correlation coefficient driven by two outlier data points, but nevertheless a linear regression seems evident.

It is curious that phosphate was drawn down to levels that are below those predicted by dissolved trace metal availability in hypothesized pre-bloom euphotic zone concentrations (WW). At most of the ASP stations, surface water PO4 was drawn down below 1.70 µmol kg−1, and at most of these stations dFe was found in the low 0.1–0.2 nmol kg−1 range (Figure 13A). If we apply the maximum Fe quota observed for P. antarctica growing under Fe-replete conditions (Fe:C = 8 µmol mol−1; equivalent to Fe:P = 0.8 mmol mol−1; Strzepek et al., 2011), then the initial WW Fe concentration of 0.3 nmol kg−1 would be drawn down to the observed 0.1 nmol kg−1 with a concomitant PO4 removal of only 0.25 µmol kg−1, to 1.70 µmol kg−1. If the early season assemblage were diatom-dominated, dFe would be drawn down to the observed concentrations with even less PO4 drawdown, as Fe:P in Southern Ocean diatoms, even under Fe-limitation, have a higher Fe:P of 0.6-3.1 mmol mol−1 (Hopkinson et al., 2013; Twining and Baines, 2013). This observation suggests either conversion of the co-existing particulate Fe pool to maintain relatively steady but low dFe concentrations as PO4 continues to be removed, consistent with our interpretation of the shipboard incubation results (Alderkamp et al., 2015), or a higher euphotic zone recycling efficiency for Fe than for PO4. Alternatively, it is possible that early season Fe inputs, e.g., from melting sea ice, effectively boosted the dFe availability above that of the WW endmember, allowing generally greater PO4 drawdown as observed during ASPIRE, even if such inputs cannot sustain the bloom throughout the season.

The Mn:P drawdown ratio of approximately 3.2 mmol mol−1 is about 7.5–10 times higher than the vertical gradient regression of the upper water column observed in the open ACC and the Weddell Sea (Middag et al., 2012, 2013), 5 times higher than cellular Mn:P measured by Synchrotron X-ray Fluorescence (SXRF) in Southern Ocean diatoms (Twining and Baines, 2013) and 2 times higher than bulk particulate Mn:P in diatom-dominated waters just north of the Ross Sea (Cullen et al., 2003). Schoemann et al. (2001) provided evidence that Mn may be oxidized and precipitated with the mucus of Phaeocystis colonies, but even accounting for this fraction, their measured total Mn:C is equivalent to a Mn:P ratio several times lower than our drawdown ratio. Thus, while the metal uptake characteristics of Phaeocystis remain poorly quantified in general, this analysis suggests that dMn in the ASP was removed from the euphotic zone by non-biological scavenging or bacterially-mediated oxidation to MnO2 (Tebo et al., 2004), as well as by phytoplankton uptake. Thus, unlike most of the subtropical ocean, where photoreduction of particulate Mn and atmospheric Mn inputs lead to dMn maxima at the surface, scavenging removal of Mn in addition to cellular uptake, combined with lateral mixing of a coastal dMn supply to the upper water column, lead to surface minima and subsurface maxima in dMn throughout most of the ASP.
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Figure 13
Regressions of dissolved trace metals against phosphate, and dCu against dZn, for near-surface polynya samples.

Concentrations of dissolved trace metals (nmol kg−1) are shown regressed against phosphate (µmol kg−1) for near-surface (upper 11 m) polynya samples for (A) dFe, (B) dMn, (C) dZn, (D) dCu and (E) dNi. In (F) dCu is plotted against dZn for two different depth intervals: 0–11 m (red symbols and red regression equation) and > 11 m (black symbols and black regression equation). Symbol shapes represent sub-regions of the polynya as indicated by corresponding symbols in Figure 1D. Regression equation not shown in (A) because a linear fit was not significant.

doi: 10.12952/journal.elementa.000071.f013



The regressions of dZn and dCu to PO4 (Figure 13C, D) revealed stronger correlations (R = 0.93 and 0.86, respectively; n = 20, p < 0.05) than for dFe or dMn. Our Zn:P drawdown ratio of 3.4 mmol mol−1 is about half the mean observed vertical gradient ratio for the Southern Ocean overall (Table 3 in Twining and Baines, 2013), and only about 30% of the Zn:P observed in Fe-limited diatom-dominated particulate matter north of the Ross Sea, despite somewhat lower dZn in that study (Cullen et al., 2003). Interestingly, the negative intercept of the Zn to PO4 regression suggests that Zn could be depleted entirely before PO4 is drawn down to very low concentrations. Vertical mixing may prevent Zn depletion, but the Zn/P ratio at high PO4 in Figure 13C and the WW concentrations of dZn and PO4 suggest that vertical mixing would supply Zn at a lower ratio to PO4 (approximately 2.5 mmol mol−1) than the 3.4 mmol mol−1 at which it was removed from the euphotic zone. We speculate that the Zn/P uptake ratio of P. antarctica, already apparently low compared to that of most other Southern Ocean phytoplankton, may get even lower if PO4 is drawn down further, later in the bloom period. Indeed, the data hint that dZn may plateau at about 1.5 nmol kg−1 at the lowest PO4 concentrations (Figure 13C).

In contrast to Zn, our Cu:P drawdown ratio of 0.7 mmol mol−1 is very similar to the mean vertical gradient ratio for diatom-dominated assemblages in the Southern Ocean (0.53 ± 0.13; Twining and Baines, 2013), though about half the ratio observed in a study of euphotic zone particles north of the Ross Sea (Cullen et al., 2003). Laboratory culture studies of Phaeocystis spp. under different combinations of Cu and Fe availability yielded the equivalent of Cu:P = 0.15–0.30 mmol mol−1 under optimal Fe and Cu availability (assuming Redfield C:P = 106), with no effect of Fe limitation on Cu quotas (Guo et al., 2012), suggesting that a role for Cu in the high-affinity Fe uptake mechanism, demonstrated for some phytoplankton groups, is not present in Phaeocystis. Thus the mean Cu:P drawdown ratio for the ASP, which is 2-4 times higher than in the culturing study, probably does not reflect the Fe status of cells in the ASP, but more likely reflects a higher Cu availability in the ASP euphotic zone compared to the range explored by Guo et al. (2012). However, the similarity of our Cu:P drawdown ratio to ratios observed at lower total dCu concentrations farther north in the Southern Ocean (Twining and Baines, 2013) suggests strong complexation of dCu in the ASP, as recently observed in shelf waters of the Antarctic Peninsula (Bundy et al., 2013). Still, Cu utilization is sufficiently low relative to supply that, in contrast to Zn, approximately 1.0 nmol kg−1 dCu would remain in surface waters if PO4 were completely exhausted (Figure 13D). The drawdown ratios for this Phaeocystis-dominated system suggest that P. antarctica has Zn:P ratios substantially lower than that of Antarctic diatoms, while Cu:P ratio appears similar to or somewhat lower than that of diatoms. A more detailed analysis of phytoplankton metal uptake, with comparisons to bulk particulate composition will be presented elsewhere.

Our Ni vs. PO4 regression had a slope of 0.29 mmol mol−1, which is at the lower extreme of a 5-fold range of values found in previous studies that measured the composition of cultured phytoplankton and of phytoplankton-dominated bulk particulate matter from field samples, or measured intracellular concentrations by SXRF (Twining and Baines, 2013). Compared to water column vertical Ni:PO4 gradients (Twining and Baines, 2013), our slope is 3–6 times lower. Apparently Ni is not required in large quantities at all by the Phaeocystis-dominated ASP bloom.

As a final observation on metal drawdown, we note that the uptake of Zn was highly correlated with the uptake of Cu (Figure 13F); the upper 11 m samples showed an R for dCu vs. dZn of 0.94 (better than either dZn or dCu vs. PO4; Figure 13C, D), which suggests that ASP phytoplankton consistently took up 5 times more Zn than Cu. The gradient for the remaining sub-surface data appeared to fall on a slightly lower slope (Figure 13F), suggesting either that less Cu is required, relative to Zn, in the deep euphotic zone, or that Zn is preferentially remineralized below the euphotic zone (Twining et al., 2014), although the difference in slopes was not statistically significant. These inter-element relationships provide novel quantitative clues as to the cellular composition of Phaeocystis antarctica.

Evidence for zinc and copper scavenging in the deep water column of the polynya

Among all ASP sampling stations, Station 35 had a unique trace metal signature. The low concentrations of dZn and dCu, which remained markedly low from the surface to 350 m, suggest that deep water scavenging was especially active for these metals at this location (Figures 5B and 6B). This location had the highest surface Chl a fluorescence measured among all sampling stations (Figure 8F), the lowest surface water nitrate concentration, the greatest depletion of dissolved inorganic carbon, the lowest pCO2 and the highest integrated buildup of organic matter in the upper 100 m, all suggesting that Station 35 was one of, if not the most mature bloom conditions we sampled. The apparent removal of dZn and dCu suggests that biogenic particles have a unique capacity to remove these metals throughout the water column (but not Fe, surprisingly, which showed a minimum near 300 m but maxima above and below; Figure 3B), given sufficient POC flux over time. This station may represent a region of the ASP that had experienced a stationary bloom for some period (weeks) and had not undergone extensive vertical mixing or lateral mixing with neighboring sub-regions. The lack of a comparable scavenging feature at Station 25, just 17 km to the north, speaks to the surprisingly limited horizontal scale of this subsurface Zn and Cu deficit and to the importance of a long-lived stationary bloom in driving extreme metal distributions. The mature bloom state at Station 35, however, suggests that such deep scavenging of Zn and Cu may become more widespread later in the season. While the uniform removal through the water column was not seen for any of the other metals, dFe, dMn and dNi all showed evidence of deep minima below 200 m at most of the Shallow Bank stations, suggestive of scavenging removal in a depth zone lying below a layer of apparent maxima resulting from remineralization of sinking particles (Figures 3B, 4B and 7B).

These results suggest that sinking biogenic particles have a strong affinity for dZn and dCu in particular, (relative magnitude of the effect is much larger for dZn than for dCu) through the entire upper 350 m, despite a small apparent remineralization peak at 100–150 m. Indeed, we are not aware of any reports of similar vertical profiles for these metals at any station in the ocean. Macronutrients and dissolved inorganic carbon all increased strongly with depth in the upper water column, for all Shallow Bank Stations (Yager et al., 2015), suggesting that the low dZn and dCu concentrations at Station 35 did not represent a lack of remineralization of bulk organic matter. Recent modeling of Zn concentrations and isotopic composition at locations in the North Atlantic supports an important role for deep water scavenging in maintaining the deeper concentration increase for Zn relative to other nutrient-type elements including Cu (John and Conway, 2014); Station 35 may be an extreme example of Zn scavenging by particulate phytoplankton detritus in a uniquely productive system.

That said, Cu has long been characterized by “hybrid” behavior in the open ocean, qualitatively displaying the combined effects of biological remineralization and deep scavenging (Bruland et al., 2014), and a more dominant role of reversible scavenging has recently been argued via modeling efforts to explain Cu distributions in the temperate ocean (Little et al., 2013). The essentially constant dCu concentration from the surface to 350 m is striking, especially when considered in comparison to increasing concentrations likely dominated by remineralization at nearby stations (Figure 6B).

These findings suggest that strong sustained particle flux and possibly a unique particle composition dominated by Phaeocystis biodetritus may be responsible for the unusual scavenging effect at this location. If the above mentioned biogeochemical characteristics of Station 35 mark it as the most mature bloom station sampled, it is reasonable to suggest that other sub-regions of the ASP might show similar scavenging effects as nitrate drawdown continued until the peak of the overall polynya bloom, some 2–3 weeks after the ASPIRE sampling ended (Ducklow et al., 2015). In principle, the dZn and dCu profile shapes are a function of the relative rate of scavenging removal in the local region, the extent of deep scavenging in nearby sub-regions and the rate of lateral mixing/homogenization at depth. We speculate that Station 35 showed the scavenging effect so strongly because (1) bloom growth and export of POC had been especially rapid in the weeks preceding our sampling and (2) lateral mixing was limited at this station, suggesting it may represent a semi-isolated water column defined by an eddy (St-Laurent et al., 2014). This unique biogeochemical behavior serves as an example of how very productive shelf waters may display elemental behavior that reveals fundamental processes that are important in these locations, but are greatly diminished in the open ocean, and thus generally not inferred from open ocean metal distributions.

Summary and conclusions

This first major study of the distributions of several bioactive dissolved metals in the Amundsen Sea Polynya, carried out with GEOTRACES-compliant methods, has provided key insights into the mechanisms supporting the very productive summer phytoplankton bloom, and has revealed the extent to which concentrations of Fe, Mn, Zn, Cu and Ni are modified by processes within this shelf sea, relative to distributions in the open Antarctic waters off the shelf. While Circumpolar Deep Water (CDW) brought moderate dissolved Fe concentrations onto the shelf as it flowed from the open ACC through cross-shelf troughs to the coast, strong additional Fe sources were added within the shelf system. Gradients of Fe observed during this early summer period, when the bloom was in mid-development, suggest that while benthic Fe inputs enriched CDW in the deepest regions of the polynya, it was the circulation of CDW under the fringing ice shelves, in particular the Dotson Ice Shelf, that led to an injection of dissolved Fe into the upper water column via a strong meltwater-laden outflow from under the ice shelf cavity. Sea ice melting appeared to be a locally important source of Fe but could not provide the continuous input of Fe required to fuel the weeks-long bloom observed in the central polynya. Inputs of Fe directly to the upper water column may have also occurred during surface calving of ice shelves and from shallow coastal sediments, but the sampling strategy employed during ASPIRE was not able to quantify the impact of these sources. Simple regressions of dissolved Fe to phosphate in polynya surface waters suggest that phosphate was removed by phytoplankton to a greater extent than can be explained by the drawdown of dissolved Fe; Fe may have been recycled efficiently in the euphotic zone, or suspended particulate Fe may be a critical source of bioavailable Fe for the bloom. We found that Mn distribution differed from that of Fe, suggesting that shallow sediments may act as a polynya-wide source of Mn to the upper water column while deep benthic sources provide near-bottom inputs; mid-water column Mn concentrations were lower and near-surface waters showed strong depletion at stations away from the coastal sources. Differing from Fe and Mn, the bioactive metals Zn, Cu and Ni had small to negligible sources on the shelf; profiles were dominated by surface removal and remineralization at depth. Of these three micronutrients, the largest dynamic range by far was exhibited by Zn, which was drawn down to low, but not limiting concentrations in productive polynya surface waters. Benthic inputs of these metals were generally small, and the Dotson outflow provided only very modestly enriched concentrations Zn, Cu and Ni. At one mid-polynya station with biogeochemical characteristics that suggested a locally mature bloom state, Zn and Cu were strikingly removed to low concentrations throughout the water column, evidence that biogenic particles sinking under late bloom conditions may drive strong scavenging removal of these metals. Overall, the distributions of these bioactive metals, and iron in particular, suggest a critical and unique role for the bordering ice shelves and the circulation of warm CDW within the underlying cavities, driving accelerated basal melting and providing the flux of Fe necessary to maintain the intense bloom. Future analyses of the metal composition of suspended and sinking particles will augment the current interpretation, based on dissolved element distributions. The current work reveals a level of complexity that the high-resolution multi-disciplinary ASPIRE program was well suited to capture. These findings set the stage for future studies combining targeted sampling strategies to further quantify metal input and removal processes with high-resolution physical and biogeochemical modeling approaches.
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(function(a,b){function cy(a){return f.isWindow(a)?a:a.nodeType===9?a.defaultView||a.parentWindow:!1}function cv(a){if(!ck[a]){var b=c.body,d=f("<"+a+">").appendTo(b),e=d.css("display");d.remove();if(e==="none"||e===""){cl||(cl=c.createElement("iframe"),cl.frameBorder=cl.width=cl.height=0),b.appendChild(cl);if(!cm||!cl.createElement)cm=(cl.contentWindow||cl.contentDocument).document,cm.write((c.compatMode==="CSS1Compat"?"<!doctype html>":"")+"<html><body>"),cm.close();d=cm.createElement(a),cm.body.appendChild(d),e=f.css(d,"display"),b.removeChild(cl)}ck[a]=e}return ck[a]}function cu(a,b){var c={};f.each(cq.concat.apply([],cq.slice(0,b)),function(){c[this]=a});return c}function ct(){cr=b}function cs(){setTimeout(ct,0);return cr=f.now()}function cj(){try{return new a.ActiveXObject("Microsoft.XMLHTTP")}catch(b){}}function ci(){try{return new a.XMLHttpRequest}catch(b){}}function cc(a,c){a.dataFilter&&(c=a.dataFilter(c,a.dataType));var d=a.dataTypes,e={},g,h,i=d.length,j,k=d[0],l,m,n,o,p;for(g=1;g<i;g++){if(g===1)for(h in a.converters)typeof h=="string"&&(e[h.toLowerCase()]=a.converters[h]);l=k,k=d[g];if(k==="*")k=l;else if(l!=="*"&&l!==k){m=l+" "+k,n=e[m]||e["* "+k];if(!n){p=b;for(o in e){j=o.split(" ");if(j[0]===l||j[0]==="*"){p=e[j[1]+" "+k];if(p){o=e[o],o===!0?n=p:p===!0&&(n=o);break}}}}!n&&!p&&f.error("No conversion from "+m.replace(" "," to ")),n!==!0&&(c=n?n(c):p(o(c)))}}return c}function cb(a,c,d){var e=a.contents,f=a.dataTypes,g=a.responseFields,h,i,j,k;for(i in g)i in d&&(c[g[i]]=d[i]);while(f[0]==="*")f.shift(),h===b&&(h=a.mimeType||c.getResponseHeader("content-type"));if(h)for(i in e)if(e[i]&&e[i].test(h)){f.unshift(i);break}if(f[0]in d)j=f[0];else{for(i in d){if(!f[0]||a.converters[i+" "+f[0]]){j=i;break}k||(k=i)}j=j||k}if(j){j!==f[0]&&f.unshift(j);return d[j]}}function ca(a,b,c,d){if(f.isArray(b))f.each(b,function(b,e){c||bE.test(a)?d(a,e):ca(a+"["+(typeof e=="object"||f.isArray(e)?b:"")+"]",e,c,d)});else if(!c&&b!=null&&typeof b=="object")for(var e in b)ca(a+"["+e+"]",b[e],c,d);else d(a,b)}function b_(a,c){var d,e,g=f.ajaxSettings.flatOptions||{};for(d in c)c[d]!==b&&((g[d]?a:e||(e={}))[d]=c[d]);e&&f.extend(!0,a,e)}function b$(a,c,d,e,f,g){f=f||c.dataTypes[0],g=g||{},g[f]=!0;var h=a[f],i=0,j=h?h.length:0,k=a===bT,l;for(;i<j&&(k||!l);i++)l=h[i](c,d,e),typeof l=="string"&&(!k||g[l]?l=b:(c.dataTypes.unshift(l),l=b$(a,c,d,e,l,g)));(k||!l)&&!g["*"]&&(l=b$(a,c,d,e,"*",g));return l}function bZ(a){return function(b,c){typeof b!="string"&&(c=b,b="*");if(f.isFunction(c)){var d=b.toLowerCase().split(bP),e=0,g=d.length,h,i,j;for(;e<g;e++)h=d[e],j=/^\+/.test(h),j&&(h=h.substr(1)||"*"),i=a[h]=a[h]||[],i[j?"unshift":"push"](c)}}}function bC(a,b,c){var d=b==="width"?a.offsetWidth:a.offsetHeight,e=b==="width"?bx:by,g=0,h=e.length;if(d>0){if(c!=="border")for(;g<h;g++)c||(d-=parseFloat(f.css(a,"padding"+e[g]))||0),c==="margin"?d+=parseFloat(f.css(a,c+e[g]))||0:d-=parseFloat(f.css(a,"border"+e[g]+"Width"))||0;return d+"px"}d=bz(a,b,b);if(d<0||d==null)d=a.style[b]||0;d=parseFloat(d)||0;if(c)for(;g<h;g++)d+=parseFloat(f.css(a,"padding"+e[g]))||0,c!=="padding"&&(d+=parseFloat(f.css(a,"border"+e[g]+"Width"))||0),c==="margin"&&(d+=parseFloat(f.css(a,c+e[g]))||0);return d+"px"}function bp(a,b){b.src?f.ajax({url:b.src,async:!1,dataType:"script"}):f.globalEval((b.text||b.textContent||b.innerHTML||"").replace(bf,"/*$0*/")),b.parentNode&&b.parentNode.removeChild(b)}function bo(a){var b=c.createElement("div");bh.appendChild(b),b.innerHTML=a.outerHTML;return b.firstChild}function bn(a){var b=(a.nodeName||"").toLowerCase();b==="input"?bm(a):b!=="script"&&typeof a.getElementsByTagName!="undefined"&&f.grep(a.getElementsByTagName("input"),bm)}function bm(a){if(a.type==="checkbox"||a.type==="radio")a.defaultChecked=a.checked}function bl(a){return typeof a.getElementsByTagName!="undefined"?a.getElementsByTagName("*"):typeof a.querySelectorAll!="undefined"?a.querySelectorAll("*"):[]}function bk(a,b){var c;if(b.nodeType===1){b.clearAttributes&&b.clearAttributes(),b.mergeAttributes&&b.mergeAttributes(a),c=b.nodeName.toLowerCase();if(c==="object")b.outerHTML=a.outerHTML;else if(c!=="input"||a.type!=="checkbox"&&a.type!=="radio"){if(c==="option")b.selected=a.defaultSelected;else if(c==="input"||c==="textarea")b.defaultValue=a.defaultValue}else a.checked&&(b.defaultChecked=b.checked=a.checked),b.value!==a.value&&(b.value=a.value);b.removeAttribute(f.expando)}}function bj(a,b){if(b.nodeType===1&&!!f.hasData(a)){var c,d,e,g=f._data(a),h=f._data(b,g),i=g.events;if(i){delete h.handle,h.events={};for(c in i)for(d=0,e=i[c].length;d<e;d++)f.event.add(b,c+(i[c][d].namespace?".":"")+i[c][d].namespace,i[c][d],i[c][d].data)}h.data&&(h.data=f.extend({},h.data))}}function bi(a,b){return f.nodeName(a,"table")?a.getElementsByTagName("tbody")[0]||a.appendChild(a.ownerDocument.createElement("tbody")):a}function U(a){var b=V.split("|"),c=a.createDocumentFragment();if(c.createElement)while(b.length)c.createElement(b.pop());return c}function T(a,b,c){b=b||0;if(f.isFunction(b))return f.grep(a,function(a,d){var e=!!b.call(a,d,a);return e===c});if(b.nodeType)return f.grep(a,function(a,d){return a===b===c});if(typeof b=="string"){var d=f.grep(a,function(a){return a.nodeType===1});if(O.test(b))return f.filter(b,d,!c);b=f.filter(b,d)}return f.grep(a,function(a,d){return f.inArray(a,b)>=0===c})}function S(a){return!a||!a.parentNode||a.parentNode.nodeType===11}function K(){return!0}function J(){return!1}function n(a,b,c){var d=b+"defer",e=b+"queue",g=b+"mark",h=f._data(a,d);h&&(c==="queue"||!f._data(a,e))&&(c==="mark"||!f._data(a,g))&&setTimeout(function(){!f._data(a,e)&&!f._data(a,g)&&(f.removeData(a,d,!0),h.fire())},0)}function m(a){for(var b in a){if(b==="data"&&f.isEmptyObject(a[b]))continue;if(b!=="toJSON")return!1}return!0}function l(a,c,d){if(d===b&&a.nodeType===1){var e="data-"+c.replace(k,"-$1").toLowerCase();d=a.getAttribute(e);if(typeof d=="string"){try{d=d==="true"?!0:d==="false"?!1:d==="null"?null:f.isNumeric(d)?parseFloat(d):j.test(d)?f.parseJSON(d):d}catch(g){}f.data(a,c,d)}else d=b}return d}function h(a){var b=g[a]={},c,d;a=a.split(/\s+/);for(c=0,d=a.length;c<d;c++)b[a[c]]=!0;return b}var c=a.document,d=a.navigator,e=a.location,f=function(){function J(){if(!e.isReady){try{c.documentElement.doScroll("left")}catch(a){setTimeout(J,1);return}e.ready()}}var e=function(a,b){return new e.fn.init(a,b,h)},f=a.jQuery,g=a.$,h,i=/^(?:[^#<]*(<[\w\W]+>)[^>]*$|#([\w\-]*)$)/,j=/\S/,k=/^\s+/,l=/\s+$/,m=/^<(\w+)\s*\/?>(?:<\/\1>)?$/,n=/^[\],:{}\s]*$/,o=/\\(?:["\\\/bfnrt]|u[0-9a-fA-F]{4})/g,p=/"[^"\\\n\r]*"|true|false|null|-?\d+(?:\.\d*)?(?:[eE][+\-]?\d+)?/g,q=/(?:^|:|,)(?:\s*\[)+/g,r=/(webkit)[ \/]([\w.]+)/,s=/(opera)(?:.*version)?[ \/]([\w.]+)/,t=/(msie) ([\w.]+)/,u=/(mozilla)(?:.*? rv:([\w.]+))?/,v=/-([a-z]|[0-9])/ig,w=/^-ms-/,x=function(a,b){return(b+"").toUpperCase()},y=d.userAgent,z,A,B,C=Object.prototype.toString,D=Object.prototype.hasOwnProperty,E=Array.prototype.push,F=Array.prototype.slice,G=String.prototype.trim,H=Array.prototype.indexOf,I={};e.fn=e.prototype={constructor:e,init:function(a,d,f){var g,h,j,k;if(!a)return this;if(a.nodeType){this.context=this[0]=a,this.length=1;return this}if(a==="body"&&!d&&c.body){this.context=c,this[0]=c.body,this.selector=a,this.length=1;return this}if(typeof a=="string"){a.charAt(0)!=="<"||a.charAt(a.length-1)!==">"||a.length<3?g=i.exec(a):g=[null,a,null];if(g&&(g[1]||!d)){if(g[1]){d=d instanceof e?d[0]:d,k=d?d.ownerDocument||d:c,j=m.exec(a),j?e.isPlainObject(d)?(a=[c.createElement(j[1])],e.fn.attr.call(a,d,!0)):a=[k.createElement(j[1])]:(j=e.buildFragment([g[1]],[k]),a=(j.cacheable?e.clone(j.fragment):j.fragment).childNodes);return e.merge(this,a)}h=c.getElementById(g[2]);if(h&&h.parentNode){if(h.id!==g[2])return f.find(a);this.length=1,this[0]=h}this.context=c,this.selector=a;return this}return!d||d.jquery?(d||f).find(a):this.constructor(d).find(a)}if(e.isFunction(a))return f.ready(a);a.selector!==b&&(this.selector=a.selector,this.context=a.context);return e.makeArray(a,this)},selector:"",jquery:"1.7.1",length:0,size:function(){return this.length},toArray:function(){return F.call(this,0)},get:function(a){return a==null?this.toArray():a<0?this[this.length+a]:this[a]},pushStack:function(a,b,c){var d=this.constructor();e.isArray(a)?E.apply(d,a):e.merge(d,a),d.prevObject=this,d.context=this.context,b==="find"?d.selector=this.selector+(this.selector?" ":"")+c:b&&(d.selector=this.selector+"."+b+"("+c+")");return d},each:function(a,b){return e.each(this,a,b)},ready:function(a){e.bindReady(),A.add(a);return this},eq:function(a){a=+a;return a===-1?this.slice(a):this.slice(a,a+1)},first:function(){return this.eq(0)},last:function(){return this.eq(-1)},slice:function(){return this.pushStack(F.apply(this,arguments),"slice",F.call(arguments).join(","))},map:function(a){return this.pushStack(e.map(this,function(b,c){return a.call(b,c,b)}))},end:function(){return this.prevObject||this.constructor(null)},push:E,sort:[].sort,splice:[].splice},e.fn.init.prototype=e.fn,e.extend=e.fn.extend=function(){var a,c,d,f,g,h,i=arguments[0]||{},j=1,k=arguments.length,l=!1;typeof i=="boolean"&&(l=i,i=arguments[1]||{},j=2),typeof i!="object"&&!e.isFunction(i)&&(i={}),k===j&&(i=this,--j);for(;j<k;j++)if((a=arguments[j])!=null)for(c in a){d=i[c],f=a[c];if(i===f)continue;l&&f&&(e.isPlainObject(f)||(g=e.isArray(f)))?(g?(g=!1,h=d&&e.isArray(d)?d:[]):h=d&&e.isPlainObject(d)?d:{},i[c]=e.extend(l,h,f)):f!==b&&(i[c]=f)}return i},e.extend({noConflict:function(b){a.$===e&&(a.$=g),b&&a.jQuery===e&&(a.jQuery=f);return e},isReady:!1,readyWait:1,holdReady:function(a){a?e.readyWait++:e.ready(!0)},ready:function(a){if(a===!0&&!--e.readyWait||a!==!0&&!e.isReady){if(!c.body)return setTimeout(e.ready,1);e.isReady=!0;if(a!==!0&&--e.readyWait>0)return;A.fireWith(c,[e]),e.fn.trigger&&e(c).trigger("ready").off("ready")}},bindReady:function(){if(!A){A=e.Callbacks("once memory");if(c.readyState==="complete")return setTimeout(e.ready,1);if(c.addEventListener)c.addEventListener("DOMContentLoaded",B,!1),a.addEventListener("load",e.ready,!1);else if(c.attachEvent){c.attachEvent("onreadystatechange",B),a.attachEvent("onload",e.ready);var b=!1;try{b=a.frameElement==null}catch(d){}c.documentElement.doScroll&&b&&J()}}},isFunction:function(a){return e.type(a)==="function"},isArray:Array.isArray||function(a){return e.type(a)==="array"},isWindow:function(a){return a&&typeof a=="object"&&"setInterval"in a},isNumeric:function(a){return!isNaN(parseFloat(a))&&isFinite(a)},type:function(a){return a==null?String(a):I[C.call(a)]||"object"},isPlainObject:function(a){if(!a||e.type(a)!=="object"||a.nodeType||e.isWindow(a))return!1;try{if(a.constructor&&!D.call(a,"constructor")&&!D.call(a.constructor.prototype,"isPrototypeOf"))return!1}catch(c){return!1}var d;for(d in a);return d===b||D.call(a,d)},isEmptyObject:function(a){for(var b in a)return!1;return!0},error:function(a){throw new Error(a)},parseJSON:function(b){if(typeof b!="string"||!b)return null;b=e.trim(b);if(a.JSON&&a.JSON.parse)return a.JSON.parse(b);if(n.test(b.replace(o,"@").replace(p,"]").replace(q,"")))return(new Function("return "+b))();e.error("Invalid JSON: "+b)},parseXML:function(c){var d,f;try{a.DOMParser?(f=new DOMParser,d=f.parseFromString(c,"text/xml")):(d=new ActiveXObject("Microsoft.XMLDOM"),d.async="false",d.loadXML(c))}catch(g){d=b}(!d||!d.documentElement||d.getElementsByTagName("parsererror").length)&&e.error("Invalid XML: "+c);return d},noop:function(){},globalEval:function(b){b&&j.test(b)&&(a.execScript||function(b){a.eval.call(a,b)})(b)},camelCase:function(a){return a.replace(w,"ms-").replace(v,x)},nodeName:function(a,b){return a.nodeName&&a.nodeName.toUpperCase()===b.toUpperCase()},each:function(a,c,d){var f,g=0,h=a.length,i=h===b||e.isFunction(a);if(d){if(i){for(f in a)if(c.apply(a[f],d)===!1)break}else for(;g<h;)if(c.apply(a[g++],d)===!1)break}else if(i){for(f in a)if(c.call(a[f],f,a[f])===!1)break}else for(;g<h;)if(c.call(a[g],g,a[g++])===!1)break;return a},trim:G?function(a){return a==null?"":G.call(a)}:function(a){return a==null?"":(a+"").replace(k,"").replace(l,"")},makeArray:function(a,b){var c=b||[];if(a!=null){var d=e.type(a);a.length==null||d==="string"||d==="function"||d==="regexp"||e.isWindow(a)?E.call(c,a):e.merge(c,a)}return c},inArray:function(a,b,c){var d;if(b){if(H)return H.call(b,a,c);d=b.length,c=c?c<0?Math.max(0,d+c):c:0;for(;c<d;c++)if(c in b&&b[c]===a)return c}return-1},merge:function(a,c){var d=a.length,e=0;if(typeof c.length=="number")for(var f=c.length;e<f;e++)a[d++]=c[e];else while(c[e]!==b)a[d++]=c[e++];a.length=d;return a},grep:function(a,b,c){var d=[],e;c=!!c;for(var f=0,g=a.length;f<g;f++)e=!!b(a[f],f),c!==e&&d.push(a[f]);return d},map:function(a,c,d){var f,g,h=[],i=0,j=a.length,k=a instanceof e||j!==b&&typeof j=="number"&&(j>0&&a[0]&&a[j-1]||j===0||e.isArray(a));if(k)for(;i<j;i++)f=c(a[i],i,d),f!=null&&(h[h.length]=f);else for(g in a)f=c(a[g],g,d),f!=null&&(h[h.length]=f);return h.concat.apply([],h)},guid:1,proxy:function(a,c){if(typeof c=="string"){var d=a[c];c=a,a=d}if(!e.isFunction(a))return b;var f=F.call(arguments,2),g=function(){return a.apply(c,f.concat(F.call(arguments)))};g.guid=a.guid=a.guid||g.guid||e.guid++;return g},access:function(a,c,d,f,g,h){var i=a.length;if(typeof c=="object"){for(var j in c)e.access(a,j,c[j],f,g,d);return a}if(d!==b){f=!h&&f&&e.isFunction(d);for(var k=0;k<i;k++)g(a[k],c,f?d.call(a[k],k,g(a[k],c)):d,h);return a}return i?g(a[0],c):b},now:function(){return(new Date).getTime()},uaMatch:function(a){a=a.toLowerCase();var b=r.exec(a)||s.exec(a)||t.exec(a)||a.indexOf("compatible")<0&&u.exec(a)||[];return{browser:b[1]||"",version:b[2]||"0"}},sub:function(){function a(b,c){return new a.fn.init(b,c)}e.extend(!0,a,this),a.superclass=this,a.fn=a.prototype=this(),a.fn.constructor=a,a.sub=this.sub,a.fn.init=function(d,f){f&&f instanceof e&&!(f instanceof a)&&(f=a(f));return e.fn.init.call(this,d,f,b)},a.fn.init.prototype=a.fn;var b=a(c);return a},browser:{}}),e.each("Boolean Number String Function Array Date RegExp Object".split(" "),function(a,b){I["[object "+b+"]"]=b.toLowerCase()}),z=e.uaMatch(y),z.browser&&(e.browser[z.browser]=!0,e.browser.version=z.version),e.browser.webkit&&(e.browser.safari=!0),j.test(" ")&&(k=/^[\s\xA0]+/,l=/[\s\xA0]+$/),h=e(c),c.addEventListener?B=function(){c.removeEventListener("DOMContentLoaded",B,!1),e.ready()}:c.attachEvent&&(B=function(){c.readyState==="complete"&&(c.detachEvent("onreadystatechange",B),e.ready())});return e}(),g={};f.Callbacks=function(a){a=a?g[a]||h(a):{};var c=[],d=[],e,i,j,k,l,m=function(b){var d,e,g,h,i;for(d=0,e=b.length;d<e;d++)g=b[d],h=f.type(g),h==="array"?m(g):h==="function"&&(!a.unique||!o.has(g))&&c.push(g)},n=function(b,f){f=f||[],e=!a.memory||[b,f],i=!0,l=j||0,j=0,k=c.length;for(;c&&l<k;l++)if(c[l].apply(b,f)===!1&&a.stopOnFalse){e=!0;break}i=!1,c&&(a.once?e===!0?o.disable():c=[]:d&&d.length&&(e=d.shift(),o.fireWith(e[0],e[1])))},o={add:function(){if(c){var a=c.length;m(arguments),i?k=c.length:e&&e!==!0&&(j=a,n(e[0],e[1]))}return this},remove:function(){if(c){var b=arguments,d=0,e=b.length;for(;d<e;d++)for(var f=0;f<c.length;f++)if(b[d]===c[f]){i&&f<=k&&(k--,f<=l&&l--),c.splice(f--,1);if(a.unique)break}}return this},has:function(a){if(c){var b=0,d=c.length;for(;b<d;b++)if(a===c[b])return!0}return!1},empty:function(){c=[];return this},disable:function(){c=d=e=b;return this},disabled:function(){return!c},lock:function(){d=b,(!e||e===!0)&&o.disable();return this},locked:function(){return!d},fireWith:function(b,c){d&&(i?a.once||d.push([b,c]):(!a.once||!e)&&n(b,c));return this},fire:function(){o.fireWith(this,arguments);return this},fired:function(){return!!e}};return o};var i=[].slice;f.extend({Deferred:function(a){var b=f.Callbacks("once memory"),c=f.Callbacks("once memory"),d=f.Callbacks("memory"),e="pending",g={resolve:b,reject:c,notify:d},h={done:b.add,fail:c.add,progress:d.add,state:function(){return e},isResolved:b.fired,isRejected:c.fired,then:function(a,b,c){i.done(a).fail(b).progress(c);return this},always:function(){i.done.apply(i,arguments).fail.apply(i,arguments);return this},pipe:function(a,b,c){return f.Deferred(function(d){f.each({done:[a,"resolve"],fail:[b,"reject"],progress:[c,"notify"]},function(a,b){var c=b[0],e=b[1],g;f.isFunction(c)?i[a](function(){g=c.apply(this,arguments),g&&f.isFunction(g.promise)?g.promise().then(d.resolve,d.reject,d.notify):d[e+"With"](this===i?d:this,[g])}):i[a](d[e])})}).promise()},promise:function(a){if(a==null)a=h;else for(var b in h)a[b]=h[b];return a}},i=h.promise({}),j;for(j in g)i[j]=g[j].fire,i[j+"With"]=g[j].fireWith;i.done(function(){e="resolved"},c.disable,d.lock).fail(function(){e="rejected"},b.disable,d.lock),a&&a.call(i,i);return i},when:function(a){function m(a){return function(b){e[a]=arguments.length>1?i.call(arguments,0):b,j.notifyWith(k,e)}}function l(a){return function(c){b[a]=arguments.length>1?i.call(arguments,0):c,--g||j.resolveWith(j,b)}}var b=i.call(arguments,0),c=0,d=b.length,e=Array(d),g=d,h=d,j=d<=1&&a&&f.isFunction(a.promise)?a:f.Deferred(),k=j.promise();if(d>1){for(;c<d;c++)b[c]&&b[c].promise&&f.isFunction(b[c].promise)?b[c].promise().then(l(c),j.reject,m(c)):--g;g||j.resolveWith(j,b)}else j!==a&&j.resolveWith(j,d?[a]:[]);return k}}),f.support=function(){var b,d,e,g,h,i,j,k,l,m,n,o,p,q=c.createElement("div"),r=c.documentElement;q.setAttribute("className","t"),q.innerHTML="   <link/><table></table><a href='/a' style='top:1px;float:left;opacity:.55;'>a</a><input type='checkbox'/>",d=q.getElementsByTagName("*"),e=q.getElementsByTagName("a")[0];if(!d||!d.length||!e)return{};g=c.createElement("select"),h=g.appendChild(c.createElement("option")),i=q.getElementsByTagName("input")[0],b={leadingWhitespace:q.firstChild.nodeType===3,tbody:!q.getElementsByTagName("tbody").length,htmlSerialize:!!q.getElementsByTagName("link").length,style:/top/.test(e.getAttribute("style")),hrefNormalized:e.getAttribute("href")==="/a",opacity:/^0.55/.test(e.style.opacity),cssFloat:!!e.style.cssFloat,checkOn:i.value==="on",optSelected:h.selected,getSetAttribute:q.className!=="t",enctype:!!c.createElement("form").enctype,html5Clone:c.createElement("nav").cloneNode(!0).outerHTML!=="<:nav></:nav>",submitBubbles:!0,changeBubbles:!0,focusinBubbles:!1,deleteExpando:!0,noCloneEvent:!0,inlineBlockNeedsLayout:!1,shrinkWrapBlocks:!1,reliableMarginRight:!0},i.checked=!0,b.noCloneChecked=i.cloneNode(!0).checked,g.disabled=!0,b.optDisabled=!h.disabled;try{delete q.test}catch(s){b.deleteExpando=!1}!q.addEventListener&&q.attachEvent&&q.fireEvent&&(q.attachEvent("onclick",function(){b.noCloneEvent=!1}),q.cloneNode(!0).fireEvent("onclick")),i=c.createElement("input"),i.value="t",i.setAttribute("type","radio"),b.radioValue=i.value==="t",i.setAttribute("checked","checked"),q.appendChild(i),k=c.createDocumentFragment(),k.appendChild(q.lastChild),b.checkClone=k.cloneNode(!0).cloneNode(!0).lastChild.checked,b.appendChecked=i.checked,k.removeChild(i),k.appendChild(q),q.innerHTML="",a.getComputedStyle&&(j=c.createElement("div"),j.style.width="0",j.style.marginRight="0",q.style.width="2px",q.appendChild(j),b.reliableMarginRight=(parseInt((a.getComputedStyle(j,null)||{marginRight:0}).marginRight,10)||0)===0);if(q.attachEvent)for(o in{submit:1,change:1,focusin:1})n="on"+o,p=n in q,p||(q.setAttribute(n,"return;"),p=typeof q[n]=="function"),b[o+"Bubbles"]=p;k.removeChild(q),k=g=h=j=q=i=null,f(function(){var a,d,e,g,h,i,j,k,m,n,o,r=c.getElementsByTagName("body")[0];!r||(j=1,k="position:absolute;top:0;left:0;width:1px;height:1px;margin:0;",m="visibility:hidden;border:0;",n="style='"+k+"border:5px solid #000;padding:0;'",o="<div "+n+"><div></div></div>"+"<table "+n+" cellpadding='0' cellspacing='0'>"+"<tr><td></td></tr></table>",a=c.createElement("div"),a.style.cssText=m+"width:0;height:0;position:static;top:0;margin-top:"+j+"px",r.insertBefore(a,r.firstChild),q=c.createElement("div"),a.appendChild(q),q.innerHTML="<table><tr><td style='padding:0;border:0;display:none'></td><td>t</td></tr></table>",l=q.getElementsByTagName("td"),p=l[0].offsetHeight===0,l[0].style.display="",l[1].style.display="none",b.reliableHiddenOffsets=p&&l[0].offsetHeight===0,q.innerHTML="",q.style.width=q.style.paddingLeft="1px",f.boxModel=b.boxModel=q.offsetWidth===2,typeof q.style.zoom!="undefined"&&(q.style.display="inline",q.style.zoom=1,b.inlineBlockNeedsLayout=q.offsetWidth===2,q.style.display="",q.innerHTML="<div style='width:4px;'></div>",b.shrinkWrapBlocks=q.offsetWidth!==2),q.style.cssText=k+m,q.innerHTML=o,d=q.firstChild,e=d.firstChild,h=d.nextSibling.firstChild.firstChild,i={doesNotAddBorder:e.offsetTop!==5,doesAddBorderForTableAndCells:h.offsetTop===5},e.style.position="fixed",e.style.top="20px",i.fixedPosition=e.offsetTop===20||e.offsetTop===15,e.style.position=e.style.top="",d.style.overflow="hidden",d.style.position="relative",i.subtractsBorderForOverflowNotVisible=e.offsetTop===-5,i.doesNotIncludeMarginInBodyOffset=r.offsetTop!==j,r.removeChild(a),q=a=null,f.extend(b,i))});return b}();var j=/^(?:\{.*\}|\[.*\])$/,k=/([A-Z])/g;f.extend({cache:{},uuid:0,expando:"jQuery"+(f.fn.jquery+Math.random()).replace(/\D/g,""),noData:{embed:!0,object:"clsid:D27CDB6E-AE6D-11cf-96B8-444553540000",applet:!0},hasData:function(a){a=a.nodeType?f.cache[a[f.expando]]:a[f.expando];return!!a&&!m(a)},data:function(a,c,d,e){if(!!f.acceptData(a)){var g,h,i,j=f.expando,k=typeof c=="string",l=a.nodeType,m=l?f.cache:a,n=l?a[j]:a[j]&&j,o=c==="events";if((!n||!m[n]||!o&&!e&&!m[n].data)&&k&&d===b)return;n||(l?a[j]=n=++f.uuid:n=j),m[n]||(m[n]={},l||(m[n].toJSON=f.noop));if(typeof c=="object"||typeof c=="function")e?m[n]=f.extend(m[n],c):m[n].data=f.extend(m[n].data,c);g=h=m[n],e||(h.data||(h.data={}),h=h.data),d!==b&&(h[f.camelCase(c)]=d);if(o&&!h[c])return g.events;k?(i=h[c],i==null&&(i=h[f.camelCase(c)])):i=h;return i}},removeData:function(a,b,c){if(!!f.acceptData(a)){var d,e,g,h=f.expando,i=a.nodeType,j=i?f.cache:a,k=i?a[h]:h;if(!j[k])return;if(b){d=c?j[k]:j[k].data;if(d){f.isArray(b)||(b in d?b=[b]:(b=f.camelCase(b),b in d?b=[b]:b=b.split(" ")));for(e=0,g=b.length;e<g;e++)delete d[b[e]];if(!(c?m:f.isEmptyObject)(d))return}}if(!c){delete j[k].data;if(!m(j[k]))return}f.support.deleteExpando||!j.setInterval?delete j[k]:j[k]=null,i&&(f.support.deleteExpando?delete a[h]:a.removeAttribute?a.removeAttribute(h):a[h]=null)}},_data:function(a,b,c){return f.data(a,b,c,!0)},acceptData:function(a){if(a.nodeName){var b=f.noData[a.nodeName.toLowerCase()];if(b)return b!==!0&&a.getAttribute("classid")===b}return!0}}),f.fn.extend({data:function(a,c){var d,e,g,h=null;if(typeof a=="undefined"){if(this.length){h=f.data(this[0]);if(this[0].nodeType===1&&!f._data(this[0],"parsedAttrs")){e=this[0].attributes;for(var i=0,j=e.length;i<j;i++)g=e[i].name,g.indexOf("data-")===0&&(g=f.camelCase(g.substring(5)),l(this[0],g,h[g]));f._data(this[0],"parsedAttrs",!0)}}return h}if(typeof a=="object")return this.each(function(){f.data(this,a)});d=a.split("."),d[1]=d[1]?"."+d[1]:"";if(c===b){h=this.triggerHandler("getData"+d[1]+"!",[d[0]]),h===b&&this.length&&(h=f.data(this[0],a),h=l(this[0],a,h));return h===b&&d[1]?this.data(d[0]):h}return this.each(function(){var b=f(this),e=[d[0],c];b.triggerHandler("setData"+d[1]+"!",e),f.data(this,a,c),b.triggerHandler("changeData"+d[1]+"!",e)})},removeData:function(a){return this.each(function(){f.removeData(this,a)})}}),f.extend({_mark:function(a,b){a&&(b=(b||"fx")+"mark",f._data(a,b,(f._data(a,b)||0)+1))},_unmark:function(a,b,c){a!==!0&&(c=b,b=a,a=!1);if(b){c=c||"fx";var d=c+"mark",e=a?0:(f._data(b,d)||1)-1;e?f._data(b,d,e):(f.removeData(b,d,!0),n(b,c,"mark"))}},queue:function(a,b,c){var d;if(a){b=(b||"fx")+"queue",d=f._data(a,b),c&&(!d||f.isArray(c)?d=f._data(a,b,f.makeArray(c)):d.push(c));return d||[]}},dequeue:function(a,b){b=b||"fx";var c=f.queue(a,b),d=c.shift(),e={};d==="inprogress"&&(d=c.shift()),d&&(b==="fx"&&c.unshift("inprogress"),f._data(a,b+".run",e),d.call(a,function(){f.dequeue(a,b)},e)),c.length||(f.removeData(a,b+"queue "+b+".run",!0),n(a,b,"queue"))}}),f.fn.extend({queue:function(a,c){typeof a!="string"&&(c=a,a="fx");if(c===b)return f.queue(this[0],a);return this.each(function(){var b=f.queue(this,a,c);a==="fx"&&b[0]!=="inprogress"&&f.dequeue(this,a)})},dequeue:function(a){return this.each(function(){f.dequeue(this,a)})},delay:function(a,b){a=f.fx?f.fx.speeds[a]||a:a,b=b||"fx";return this.queue(b,function(b,c){var d=setTimeout(b,a);c.stop=function(){clearTimeout(d)}})},clearQueue:function(a){return this.queue(a||"fx",[])},promise:function(a,c){function m(){--h||d.resolveWith(e,[e])}typeof a!="string"&&(c=a,a=b),a=a||"fx";var d=f.Deferred(),e=this,g=e.length,h=1,i=a+"defer",j=a+"queue",k=a+"mark",l;while(g--)if(l=f.data(e[g],i,b,!0)||(f.data(e[g],j,b,!0)||f.data(e[g],k,b,!0))&&f.data(e[g],i,f.Callbacks("once memory"),!0))h++,l.add(m);m();return d.promise()}});var o=/[\n\t\r]/g,p=/\s+/,q=/\r/g,r=/^(?:button|input)$/i,s=/^(?:button|input|object|select|textarea)$/i,t=/^a(?:rea)?$/i,u=/^(?:autofocus|autoplay|async|checked|controls|defer|disabled|hidden|loop|multiple|open|readonly|required|scoped|selected)$/i,v=f.support.getSetAttribute,w,x,y;f.fn.extend({attr:function(a,b){return f.access(this,a,b,!0,f.attr)},removeAttr:function(a){return this.each(function(){f.removeAttr(this,a)})},prop:function(a,b){return f.access(this,a,b,!0,f.prop)},removeProp:function(a){a=f.propFix[a]||a;return this.each(function(){try{this[a]=b,delete this[a]}catch(c){}})},addClass:function(a){var b,c,d,e,g,h,i;if(f.isFunction(a))return this.each(function(b){f(this).addClass(a.call(this,b,this.className))});if(a&&typeof a=="string"){b=a.split(p);for(c=0,d=this.length;c<d;c++){e=this[c];if(e.nodeType===1)if(!e.className&&b.length===1)e.className=a;else{g=" "+e.className+" ";for(h=0,i=b.length;h<i;h++)~g.indexOf(" "+b[h]+" ")||(g+=b[h]+" ");e.className=f.trim(g)}}}return this},removeClass:function(a){var c,d,e,g,h,i,j;if(f.isFunction(a))return this.each(function(b){f(this).removeClass(a.call(this,b,this.className))});if(a&&typeof a=="string"||a===b){c=(a||"").split(p);for(d=0,e=this.length;d<e;d++){g=this[d];if(g.nodeType===1&&g.className)if(a){h=(" "+g.className+" ").replace(o," ");for(i=0,j=c.length;i<j;i++)h=h.replace(" "+c[i]+" "," ");g.className=f.trim(h)}else g.className=""}}return this},toggleClass:function(a,b){var c=typeof a,d=typeof b=="boolean";if(f.isFunction(a))return this.each(function(c){f(this).toggleClass(a.call(this,c,this.className,b),b)});return this.each(function(){if(c==="string"){var e,g=0,h=f(this),i=b,j=a.split(p);while(e=j[g++])i=d?i:!h.hasClass(e),h[i?"addClass":"removeClass"](e)}else if(c==="undefined"||c==="boolean")this.className&&f._data(this,"__className__",this.className),this.className=this.className||a===!1?"":f._data(this,"__className__")||""})},hasClass:function(a){var b=" "+a+" ",c=0,d=this.length;for(;c<d;c++)if(this[c].nodeType===1&&(" "+this[c].className+" ").replace(o," ").indexOf(b)>-1)return!0;return!1},val:function(a){var c,d,e,g=this[0];{if(!!arguments.length){e=f.isFunction(a);return this.each(function(d){var g=f(this),h;if(this.nodeType===1){e?h=a.call(this,d,g.val()):h=a,h==null?h="":typeof h=="number"?h+="":f.isArray(h)&&(h=f.map(h,function(a){return a==null?"":a+""})),c=f.valHooks[this.nodeName.toLowerCase()]||f.valHooks[this.type];if(!c||!("set"in c)||c.set(this,h,"value")===b)this.value=h}})}if(g){c=f.valHooks[g.nodeName.toLowerCase()]||f.valHooks[g.type];if(c&&"get"in c&&(d=c.get(g,"value"))!==b)return d;d=g.value;return typeof d=="string"?d.replace(q,""):d==null?"":d}}}}),f.extend({valHooks:{option:{get:function(a){var b=a.attributes.value;return!b||b.specified?a.value:a.text}},select:{get:function(a){var b,c,d,e,g=a.selectedIndex,h=[],i=a.options,j=a.type==="select-one";if(g<0)return null;c=j?g:0,d=j?g+1:i.length;for(;c<d;c++){e=i[c];if(e.selected&&(f.support.optDisabled?!e.disabled:e.getAttribute("disabled")===null)&&(!e.parentNode.disabled||!f.nodeName(e.parentNode,"optgroup"))){b=f(e).val();if(j)return b;h.push(b)}}if(j&&!h.length&&i.length)return f(i[g]).val();return h},set:function(a,b){var c=f.makeArray(b);f(a).find("option").each(function(){this.selected=f.inArray(f(this).val(),c)>=0}),c.length||(a.selectedIndex=-1);return c}}},attrFn:{val:!0,css:!0,html:!0,text:!0,data:!0,width:!0,height:!0,offset:!0},attr:function(a,c,d,e){var g,h,i,j=a.nodeType;if(!!a&&j!==3&&j!==8&&j!==2){if(e&&c in f.attrFn)return f(a)[c](d);if(typeof a.getAttribute=="undefined")return f.prop(a,c,d);i=j!==1||!f.isXMLDoc(a),i&&(c=c.toLowerCase(),h=f.attrHooks[c]||(u.test(c)?x:w));if(d!==b){if(d===null){f.removeAttr(a,c);return}if(h&&"set"in h&&i&&(g=h.set(a,d,c))!==b)return g;a.setAttribute(c,""+d);return d}if(h&&"get"in h&&i&&(g=h.get(a,c))!==null)return g;g=a.getAttribute(c);return g===null?b:g}},removeAttr:function(a,b){var c,d,e,g,h=0;if(b&&a.nodeType===1){d=b.toLowerCase().split(p),g=d.length;for(;h<g;h++)e=d[h],e&&(c=f.propFix[e]||e,f.attr(a,e,""),a.removeAttribute(v?e:c),u.test(e)&&c in a&&(a[c]=!1))}},attrHooks:{type:{set:function(a,b){if(r.test(a.nodeName)&&a.parentNode)f.error("type property can't be changed");else if(!f.support.radioValue&&b==="radio"&&f.nodeName(a,"input")){var c=a.value;a.setAttribute("type",b),c&&(a.value=c);return b}}},value:{get:function(a,b){if(w&&f.nodeName(a,"button"))return w.get(a,b);return b in a?a.value:null},set:function(a,b,c){if(w&&f.nodeName(a,"button"))return w.set(a,b,c);a.value=b}}},propFix:{tabindex:"tabIndex",readonly:"readOnly","for":"htmlFor","class":"className",maxlength:"maxLength",cellspacing:"cellSpacing",cellpadding:"cellPadding",rowspan:"rowSpan",colspan:"colSpan",usemap:"useMap",frameborder:"frameBorder",contenteditable:"contentEditable"},prop:function(a,c,d){var e,g,h,i=a.nodeType;if(!!a&&i!==3&&i!==8&&i!==2){h=i!==1||!f.isXMLDoc(a),h&&(c=f.propFix[c]||c,g=f.propHooks[c]);return d!==b?g&&"set"in g&&(e=g.set(a,d,c))!==b?e:a[c]=d:g&&"get"in g&&(e=g.get(a,c))!==null?e:a[c]}},propHooks:{tabIndex:{get:function(a){var c=a.getAttributeNode("tabindex");return c&&c.specified?parseInt(c.value,10):s.test(a.nodeName)||t.test(a.nodeName)&&a.href?0:b}}}}),f.attrHooks.tabindex=f.propHooks.tabIndex,x={get:function(a,c){var d,e=f.prop(a,c);return e===!0||typeof e!="boolean"&&(d=a.getAttributeNode(c))&&d.nodeValue!==!1?c.toLowerCase():b},set:function(a,b,c){var d;b===!1?f.removeAttr(a,c):(d=f.propFix[c]||c,d in a&&(a[d]=!0),a.setAttribute(c,c.toLowerCase()));return c}},v||(y={name:!0,id:!0},w=f.valHooks.button={get:function(a,c){var d;d=a.getAttributeNode(c);return d&&(y[c]?d.nodeValue!=="":d.specified)?d.nodeValue:b},set:function(a,b,d){var e=a.getAttributeNode(d);e||(e=c.createAttribute(d),a.setAttributeNode(e));return e.nodeValue=b+""}},f.attrHooks.tabindex.set=w.set,f.each(["width","height"],function(a,b){f.attrHooks[b]=f.extend(f.attrHooks[b],{set:function(a,c){if(c===""){a.setAttribute(b,"auto");return c}}})}),f.attrHooks.contenteditable={get:w.get,set:function(a,b,c){b===""&&(b="false"),w.set(a,b,c)}}),f.support.hrefNormalized||f.each(["href","src","width","height"],function(a,c){f.attrHooks[c]=f.extend(f.attrHooks[c],{get:function(a){var d=a.getAttribute(c,2);return d===null?b:d}})}),f.support.style||(f.attrHooks.style={get:function(a){return a.style.cssText.toLowerCase()||b},set:function(a,b){return a.style.cssText=""+b}}),f.support.optSelected||(f.propHooks.selected=f.extend(f.propHooks.selected,{get:function(a){var b=a.parentNode;b&&(b.selectedIndex,b.parentNode&&b.parentNode.selectedIndex);return null}})),f.support.enctype||(f.propFix.enctype="encoding"),f.support.checkOn||f.each(["radio","checkbox"],function(){f.valHooks[this]={get:function(a){return a.getAttribute("value")===null?"on":a.value}}}),f.each(["radio","checkbox"],function(){f.valHooks[this]=f.extend(f.valHooks[this],{set:function(a,b){if(f.isArray(b))return a.checked=f.inArray(f(a).val(),b)>=0}})});var z=/^(?:textarea|input|select)$/i,A=/^([^\.]*)?(?:\.(.+))?$/,B=/\bhover(\.\S+)?\b/,C=/^key/,D=/^(?:mouse|contextmenu)|click/,E=/^(?:focusinfocus|focusoutblur)$/,F=/^(\w*)(?:#([\w\-]+))?(?:\.([\w\-]+))?$/,G=function(a){var b=F.exec(a);b&&(b[1]=(b[1]||"").toLowerCase(),b[3]=b[3]&&new RegExp("(?:^|\\s)"+b[3]+"(?:\\s|$)"));return b},H=function(a,b){var c=a.attributes||{};return(!b[1]||a.nodeName.toLowerCase()===b[1])&&(!b[2]||(c.id||{}).value===b[2])&&(!b[3]||b[3].test((c["class"]||{}).value))},I=function(a){return f.event.special.hover?a:a.replace(B,"mouseenter$1 mouseleave$1")};
f.event={add:function(a,c,d,e,g){var h,i,j,k,l,m,n,o,p,q,r,s;if(!(a.nodeType===3||a.nodeType===8||!c||!d||!(h=f._data(a)))){d.handler&&(p=d,d=p.handler),d.guid||(d.guid=f.guid++),j=h.events,j||(h.events=j={}),i=h.handle,i||(h.handle=i=function(a){return typeof f!="undefined"&&(!a||f.event.triggered!==a.type)?f.event.dispatch.apply(i.elem,arguments):b},i.elem=a),c=f.trim(I(c)).split(" ");for(k=0;k<c.length;k++){l=A.exec(c[k])||[],m=l[1],n=(l[2]||"").split(".").sort(),s=f.event.special[m]||{},m=(g?s.delegateType:s.bindType)||m,s=f.event.special[m]||{},o=f.extend({type:m,origType:l[1],data:e,handler:d,guid:d.guid,selector:g,quick:G(g),namespace:n.join(".")},p),r=j[m];if(!r){r=j[m]=[],r.delegateCount=0;if(!s.setup||s.setup.call(a,e,n,i)===!1)a.addEventListener?a.addEventListener(m,i,!1):a.attachEvent&&a.attachEvent("on"+m,i)}s.add&&(s.add.call(a,o),o.handler.guid||(o.handler.guid=d.guid)),g?r.splice(r.delegateCount++,0,o):r.push(o),f.event.global[m]=!0}a=null}},global:{},remove:function(a,b,c,d,e){var g=f.hasData(a)&&f._data(a),h,i,j,k,l,m,n,o,p,q,r,s;if(!!g&&!!(o=g.events)){b=f.trim(I(b||"")).split(" ");for(h=0;h<b.length;h++){i=A.exec(b[h])||[],j=k=i[1],l=i[2];if(!j){for(j in o)f.event.remove(a,j+b[h],c,d,!0);continue}p=f.event.special[j]||{},j=(d?p.delegateType:p.bindType)||j,r=o[j]||[],m=r.length,l=l?new RegExp("(^|\\.)"+l.split(".").sort().join("\\.(?:.*\\.)?")+"(\\.|$)"):null;for(n=0;n<r.length;n++)s=r[n],(e||k===s.origType)&&(!c||c.guid===s.guid)&&(!l||l.test(s.namespace))&&(!d||d===s.selector||d==="**"&&s.selector)&&(r.splice(n--,1),s.selector&&r.delegateCount--,p.remove&&p.remove.call(a,s));r.length===0&&m!==r.length&&((!p.teardown||p.teardown.call(a,l)===!1)&&f.removeEvent(a,j,g.handle),delete o[j])}f.isEmptyObject(o)&&(q=g.handle,q&&(q.elem=null),f.removeData(a,["events","handle"],!0))}},customEvent:{getData:!0,setData:!0,changeData:!0},trigger:function(c,d,e,g){if(!e||e.nodeType!==3&&e.nodeType!==8){var h=c.type||c,i=[],j,k,l,m,n,o,p,q,r,s;if(E.test(h+f.event.triggered))return;h.indexOf("!")>=0&&(h=h.slice(0,-1),k=!0),h.indexOf(".")>=0&&(i=h.split("."),h=i.shift(),i.sort());if((!e||f.event.customEvent[h])&&!f.event.global[h])return;c=typeof c=="object"?c[f.expando]?c:new f.Event(h,c):new f.Event(h),c.type=h,c.isTrigger=!0,c.exclusive=k,c.namespace=i.join("."),c.namespace_re=c.namespace?new RegExp("(^|\\.)"+i.join("\\.(?:.*\\.)?")+"(\\.|$)"):null,o=h.indexOf(":")<0?"on"+h:"";if(!e){j=f.cache;for(l in j)j[l].events&&j[l].events[h]&&f.event.trigger(c,d,j[l].handle.elem,!0);return}c.result=b,c.target||(c.target=e),d=d!=null?f.makeArray(d):[],d.unshift(c),p=f.event.special[h]||{};if(p.trigger&&p.trigger.apply(e,d)===!1)return;r=[[e,p.bindType||h]];if(!g&&!p.noBubble&&!f.isWindow(e)){s=p.delegateType||h,m=E.test(s+h)?e:e.parentNode,n=null;for(;m;m=m.parentNode)r.push([m,s]),n=m;n&&n===e.ownerDocument&&r.push([n.defaultView||n.parentWindow||a,s])}for(l=0;l<r.length&&!c.isPropagationStopped();l++)m=r[l][0],c.type=r[l][1],q=(f._data(m,"events")||{})[c.type]&&f._data(m,"handle"),q&&q.apply(m,d),q=o&&m[o],q&&f.acceptData(m)&&q.apply(m,d)===!1&&c.preventDefault();c.type=h,!g&&!c.isDefaultPrevented()&&(!p._default||p._default.apply(e.ownerDocument,d)===!1)&&(h!=="click"||!f.nodeName(e,"a"))&&f.acceptData(e)&&o&&e[h]&&(h!=="focus"&&h!=="blur"||c.target.offsetWidth!==0)&&!f.isWindow(e)&&(n=e[o],n&&(e[o]=null),f.event.triggered=h,e[h](),f.event.triggered=b,n&&(e[o]=n));return c.result}},dispatch:function(c){c=f.event.fix(c||a.event);var d=(f._data(this,"events")||{})[c.type]||[],e=d.delegateCount,g=[].slice.call(arguments,0),h=!c.exclusive&&!c.namespace,i=[],j,k,l,m,n,o,p,q,r,s,t;g[0]=c,c.delegateTarget=this;if(e&&!c.target.disabled&&(!c.button||c.type!=="click")){m=f(this),m.context=this.ownerDocument||this;for(l=c.target;l!=this;l=l.parentNode||this){o={},q=[],m[0]=l;for(j=0;j<e;j++)r=d[j],s=r.selector,o[s]===b&&(o[s]=r.quick?H(l,r.quick):m.is(s)),o[s]&&q.push(r);q.length&&i.push({elem:l,matches:q})}}d.length>e&&i.push({elem:this,matches:d.slice(e)});for(j=0;j<i.length&&!c.isPropagationStopped();j++){p=i[j],c.currentTarget=p.elem;for(k=0;k<p.matches.length&&!c.isImmediatePropagationStopped();k++){r=p.matches[k];if(h||!c.namespace&&!r.namespace||c.namespace_re&&c.namespace_re.test(r.namespace))c.data=r.data,c.handleObj=r,n=((f.event.special[r.origType]||{}).handle||r.handler).apply(p.elem,g),n!==b&&(c.result=n,n===!1&&(c.preventDefault(),c.stopPropagation()))}}return c.result},props:"attrChange attrName relatedNode srcElement altKey bubbles cancelable ctrlKey currentTarget eventPhase metaKey relatedTarget shiftKey target timeStamp view which".split(" "),fixHooks:{},keyHooks:{props:"char charCode key keyCode".split(" "),filter:function(a,b){a.which==null&&(a.which=b.charCode!=null?b.charCode:b.keyCode);return a}},mouseHooks:{props:"button buttons clientX clientY fromElement offsetX offsetY pageX pageY screenX screenY toElement".split(" "),filter:function(a,d){var e,f,g,h=d.button,i=d.fromElement;a.pageX==null&&d.clientX!=null&&(e=a.target.ownerDocument||c,f=e.documentElement,g=e.body,a.pageX=d.clientX+(f&&f.scrollLeft||g&&g.scrollLeft||0)-(f&&f.clientLeft||g&&g.clientLeft||0),a.pageY=d.clientY+(f&&f.scrollTop||g&&g.scrollTop||0)-(f&&f.clientTop||g&&g.clientTop||0)),!a.relatedTarget&&i&&(a.relatedTarget=i===a.target?d.toElement:i),!a.which&&h!==b&&(a.which=h&1?1:h&2?3:h&4?2:0);return a}},fix:function(a){if(a[f.expando])return a;var d,e,g=a,h=f.event.fixHooks[a.type]||{},i=h.props?this.props.concat(h.props):this.props;a=f.Event(g);for(d=i.length;d;)e=i[--d],a[e]=g[e];a.target||(a.target=g.srcElement||c),a.target.nodeType===3&&(a.target=a.target.parentNode),a.metaKey===b&&(a.metaKey=a.ctrlKey);return h.filter?h.filter(a,g):a},special:{ready:{setup:f.bindReady},load:{noBubble:!0},focus:{delegateType:"focusin"},blur:{delegateType:"focusout"},beforeunload:{setup:function(a,b,c){f.isWindow(this)&&(this.onbeforeunload=c)},teardown:function(a,b){this.onbeforeunload===b&&(this.onbeforeunload=null)}}},simulate:function(a,b,c,d){var e=f.extend(new f.Event,c,{type:a,isSimulated:!0,originalEvent:{}});d?f.event.trigger(e,null,b):f.event.dispatch.call(b,e),e.isDefaultPrevented()&&c.preventDefault()}},f.event.handle=f.event.dispatch,f.removeEvent=c.removeEventListener?function(a,b,c){a.removeEventListener&&a.removeEventListener(b,c,!1)}:function(a,b,c){a.detachEvent&&a.detachEvent("on"+b,c)},f.Event=function(a,b){if(!(this instanceof f.Event))return new f.Event(a,b);a&&a.type?(this.originalEvent=a,this.type=a.type,this.isDefaultPrevented=a.defaultPrevented||a.returnValue===!1||a.getPreventDefault&&a.getPreventDefault()?K:J):this.type=a,b&&f.extend(this,b),this.timeStamp=a&&a.timeStamp||f.now(),this[f.expando]=!0},f.Event.prototype={preventDefault:function(){this.isDefaultPrevented=K;var a=this.originalEvent;!a||(a.preventDefault?a.preventDefault():a.returnValue=!1)},stopPropagation:function(){this.isPropagationStopped=K;var a=this.originalEvent;!a||(a.stopPropagation&&a.stopPropagation(),a.cancelBubble=!0)},stopImmediatePropagation:function(){this.isImmediatePropagationStopped=K,this.stopPropagation()},isDefaultPrevented:J,isPropagationStopped:J,isImmediatePropagationStopped:J},f.each({mouseenter:"mouseover",mouseleave:"mouseout"},function(a,b){f.event.special[a]={delegateType:b,bindType:b,handle:function(a){var c=this,d=a.relatedTarget,e=a.handleObj,g=e.selector,h;if(!d||d!==c&&!f.contains(c,d))a.type=e.origType,h=e.handler.apply(this,arguments),a.type=b;return h}}}),f.support.submitBubbles||(f.event.special.submit={setup:function(){if(f.nodeName(this,"form"))return!1;f.event.add(this,"click._submit keypress._submit",function(a){var c=a.target,d=f.nodeName(c,"input")||f.nodeName(c,"button")?c.form:b;d&&!d._submit_attached&&(f.event.add(d,"submit._submit",function(a){this.parentNode&&!a.isTrigger&&f.event.simulate("submit",this.parentNode,a,!0)}),d._submit_attached=!0)})},teardown:function(){if(f.nodeName(this,"form"))return!1;f.event.remove(this,"._submit")}}),f.support.changeBubbles||(f.event.special.change={setup:function(){if(z.test(this.nodeName)){if(this.type==="checkbox"||this.type==="radio")f.event.add(this,"propertychange._change",function(a){a.originalEvent.propertyName==="checked"&&(this._just_changed=!0)}),f.event.add(this,"click._change",function(a){this._just_changed&&!a.isTrigger&&(this._just_changed=!1,f.event.simulate("change",this,a,!0))});return!1}f.event.add(this,"beforeactivate._change",function(a){var b=a.target;z.test(b.nodeName)&&!b._change_attached&&(f.event.add(b,"change._change",function(a){this.parentNode&&!a.isSimulated&&!a.isTrigger&&f.event.simulate("change",this.parentNode,a,!0)}),b._change_attached=!0)})},handle:function(a){var b=a.target;if(this!==b||a.isSimulated||a.isTrigger||b.type!=="radio"&&b.type!=="checkbox")return a.handleObj.handler.apply(this,arguments)},teardown:function(){f.event.remove(this,"._change");return z.test(this.nodeName)}}),f.support.focusinBubbles||f.each({focus:"focusin",blur:"focusout"},function(a,b){var d=0,e=function(a){f.event.simulate(b,a.target,f.event.fix(a),!0)};f.event.special[b]={setup:function(){d++===0&&c.addEventListener(a,e,!0)},teardown:function(){--d===0&&c.removeEventListener(a,e,!0)}}}),f.fn.extend({on:function(a,c,d,e,g){var h,i;if(typeof a=="object"){typeof c!="string"&&(d=c,c=b);for(i in a)this.on(i,c,d,a[i],g);return this}d==null&&e==null?(e=c,d=c=b):e==null&&(typeof c=="string"?(e=d,d=b):(e=d,d=c,c=b));if(e===!1)e=J;else if(!e)return this;g===1&&(h=e,e=function(a){f().off(a);return h.apply(this,arguments)},e.guid=h.guid||(h.guid=f.guid++));return this.each(function(){f.event.add(this,a,e,d,c)})},one:function(a,b,c,d){return this.on.call(this,a,b,c,d,1)},off:function(a,c,d){if(a&&a.preventDefault&&a.handleObj){var e=a.handleObj;f(a.delegateTarget).off(e.namespace?e.type+"."+e.namespace:e.type,e.selector,e.handler);return this}if(typeof a=="object"){for(var g in a)this.off(g,c,a[g]);return this}if(c===!1||typeof c=="function")d=c,c=b;d===!1&&(d=J);return this.each(function(){f.event.remove(this,a,d,c)})},bind:function(a,b,c){return this.on(a,null,b,c)},unbind:function(a,b){return this.off(a,null,b)},live:function(a,b,c){f(this.context).on(a,this.selector,b,c);return this},die:function(a,b){f(this.context).off(a,this.selector||"**",b);return this},delegate:function(a,b,c,d){return this.on(b,a,c,d)},undelegate:function(a,b,c){return arguments.length==1?this.off(a,"**"):this.off(b,a,c)},trigger:function(a,b){return this.each(function(){f.event.trigger(a,b,this)})},triggerHandler:function(a,b){if(this[0])return f.event.trigger(a,b,this[0],!0)},toggle:function(a){var b=arguments,c=a.guid||f.guid++,d=0,e=function(c){var e=(f._data(this,"lastToggle"+a.guid)||0)%d;f._data(this,"lastToggle"+a.guid,e+1),c.preventDefault();return b[e].apply(this,arguments)||!1};e.guid=c;while(d<b.length)b[d++].guid=c;return this.click(e)},hover:function(a,b){return this.mouseenter(a).mouseleave(b||a)}}),f.each("blur focus focusin focusout load resize scroll unload click dblclick mousedown mouseup mousemove mouseover mouseout mouseenter mouseleave change select submit keydown keypress keyup error contextmenu".split(" "),function(a,b){f.fn[b]=function(a,c){c==null&&(c=a,a=null);return arguments.length>0?this.on(b,null,a,c):this.trigger(b)},f.attrFn&&(f.attrFn[b]=!0),C.test(b)&&(f.event.fixHooks[b]=f.event.keyHooks),D.test(b)&&(f.event.fixHooks[b]=f.event.mouseHooks)}),function(){function x(a,b,c,e,f,g){for(var h=0,i=e.length;h<i;h++){var j=e[h];if(j){var k=!1;j=j[a];while(j){if(j[d]===c){k=e[j.sizset];break}if(j.nodeType===1){g||(j[d]=c,j.sizset=h);if(typeof b!="string"){if(j===b){k=!0;break}}else if(m.filter(b,[j]).length>0){k=j;break}}j=j[a]}e[h]=k}}}function w(a,b,c,e,f,g){for(var h=0,i=e.length;h<i;h++){var j=e[h];if(j){var k=!1;j=j[a];while(j){if(j[d]===c){k=e[j.sizset];break}j.nodeType===1&&!g&&(j[d]=c,j.sizset=h);if(j.nodeName.toLowerCase()===b){k=j;break}j=j[a]}e[h]=k}}}var a=/((?:\((?:\([^()]+\)|[^()]+)+\)|\[(?:\[[^\[\]]*\]|['"][^'"]*['"]|[^\[\]'"]+)+\]|\\.|[^ >+~,(\[\\]+)+|[>+~])(\s*,\s*)?((?:.|\r|\n)*)/g,d="sizcache"+(Math.random()+"").replace(".",""),e=0,g=Object.prototype.toString,h=!1,i=!0,j=/\\/g,k=/\r\n/g,l=/\W/;[0,0].sort(function(){i=!1;return 0});var m=function(b,d,e,f){e=e||[],d=d||c;var h=d;if(d.nodeType!==1&&d.nodeType!==9)return[];if(!b||typeof b!="string")return e;var i,j,k,l,n,q,r,t,u=!0,v=m.isXML(d),w=[],x=b;do{a.exec(""),i=a.exec(x);if(i){x=i[3],w.push(i[1]);if(i[2]){l=i[3];break}}}while(i);if(w.length>1&&p.exec(b))if(w.length===2&&o.relative[w[0]])j=y(w[0]+w[1],d,f);else{j=o.relative[w[0]]?[d]:m(w.shift(),d);while(w.length)b=w.shift(),o.relative[b]&&(b+=w.shift()),j=y(b,j,f)}else{!f&&w.length>1&&d.nodeType===9&&!v&&o.match.ID.test(w[0])&&!o.match.ID.test(w[w.length-1])&&(n=m.find(w.shift(),d,v),d=n.expr?m.filter(n.expr,n.set)[0]:n.set[0]);if(d){n=f?{expr:w.pop(),set:s(f)}:m.find(w.pop(),w.length===1&&(w[0]==="~"||w[0]==="+")&&d.parentNode?d.parentNode:d,v),j=n.expr?m.filter(n.expr,n.set):n.set,w.length>0?k=s(j):u=!1;while(w.length)q=w.pop(),r=q,o.relative[q]?r=w.pop():q="",r==null&&(r=d),o.relative[q](k,r,v)}else k=w=[]}k||(k=j),k||m.error(q||b);if(g.call(k)==="[object Array]")if(!u)e.push.apply(e,k);else if(d&&d.nodeType===1)for(t=0;k[t]!=null;t++)k[t]&&(k[t]===!0||k[t].nodeType===1&&m.contains(d,k[t]))&&e.push(j[t]);else for(t=0;k[t]!=null;t++)k[t]&&k[t].nodeType===1&&e.push(j[t]);else s(k,e);l&&(m(l,h,e,f),m.uniqueSort(e));return e};m.uniqueSort=function(a){if(u){h=i,a.sort(u);if(h)for(var b=1;b<a.length;b++)a[b]===a[b-1]&&a.splice(b--,1)}return a},m.matches=function(a,b){return m(a,null,null,b)},m.matchesSelector=function(a,b){return m(b,null,null,[a]).length>0},m.find=function(a,b,c){var d,e,f,g,h,i;if(!a)return[];for(e=0,f=o.order.length;e<f;e++){h=o.order[e];if(g=o.leftMatch[h].exec(a)){i=g[1],g.splice(1,1);if(i.substr(i.length-1)!=="\\"){g[1]=(g[1]||"").replace(j,""),d=o.find[h](g,b,c);if(d!=null){a=a.replace(o.match[h],"");break}}}}d||(d=typeof b.getElementsByTagName!="undefined"?b.getElementsByTagName("*"):[]);return{set:d,expr:a}},m.filter=function(a,c,d,e){var f,g,h,i,j,k,l,n,p,q=a,r=[],s=c,t=c&&c[0]&&m.isXML(c[0]);while(a&&c.length){for(h in o.filter)if((f=o.leftMatch[h].exec(a))!=null&&f[2]){k=o.filter[h],l=f[1],g=!1,f.splice(1,1);if(l.substr(l.length-1)==="\\")continue;s===r&&(r=[]);if(o.preFilter[h]){f=o.preFilter[h](f,s,d,r,e,t);if(!f)g=i=!0;else if(f===!0)continue}if(f)for(n=0;(j=s[n])!=null;n++)j&&(i=k(j,f,n,s),p=e^i,d&&i!=null?p?g=!0:s[n]=!1:p&&(r.push(j),g=!0));if(i!==b){d||(s=r),a=a.replace(o.match[h],"");if(!g)return[];break}}if(a===q)if(g==null)m.error(a);else break;q=a}return s},m.error=function(a){throw new Error("Syntax error, unrecognized expression: "+a)};var n=m.getText=function(a){var b,c,d=a.nodeType,e="";if(d){if(d===1||d===9){if(typeof a.textContent=="string")return a.textContent;if(typeof a.innerText=="string")return a.innerText.replace(k,"");for(a=a.firstChild;a;a=a.nextSibling)e+=n(a)}else if(d===3||d===4)return a.nodeValue}else for(b=0;c=a[b];b++)c.nodeType!==8&&(e+=n(c));return e},o=m.selectors={order:["ID","NAME","TAG"],match:{ID:/#((?:[\w\u00c0-\uFFFF\-]|\\.)+)/,CLASS:/\.((?:[\w\u00c0-\uFFFF\-]|\\.)+)/,NAME:/\[name=['"]*((?:[\w\u00c0-\uFFFF\-]|\\.)+)['"]*\]/,ATTR:/\[\s*((?:[\w\u00c0-\uFFFF\-]|\\.)+)\s*(?:(\S?=)\s*(?:(['"])(.*?)\3|(#?(?:[\w\u00c0-\uFFFF\-]|\\.)*)|)|)\s*\]/,TAG:/^((?:[\w\u00c0-\uFFFF\*\-]|\\.)+)/,CHILD:/:(only|nth|last|first)-child(?:\(\s*(even|odd|(?:[+\-]?\d+|(?:[+\-]?\d*)?n\s*(?:[+\-]\s*\d+)?))\s*\))?/,POS:/:(nth|eq|gt|lt|first|last|even|odd)(?:\((\d*)\))?(?=[^\-]|$)/,PSEUDO:/:((?:[\w\u00c0-\uFFFF\-]|\\.)+)(?:\((['"]?)((?:\([^\)]+\)|[^\(\)]*)+)\2\))?/},leftMatch:{},attrMap:{"class":"className","for":"htmlFor"},attrHandle:{href:function(a){return a.getAttribute("href")},type:function(a){return a.getAttribute("type")}},relative:{"+":function(a,b){var c=typeof b=="string",d=c&&!l.test(b),e=c&&!d;d&&(b=b.toLowerCase());for(var f=0,g=a.length,h;f<g;f++)if(h=a[f]){while((h=h.previousSibling)&&h.nodeType!==1);a[f]=e||h&&h.nodeName.toLowerCase()===b?h||!1:h===b}e&&m.filter(b,a,!0)},">":function(a,b){var c,d=typeof b=="string",e=0,f=a.length;if(d&&!l.test(b)){b=b.toLowerCase();for(;e<f;e++){c=a[e];if(c){var g=c.parentNode;a[e]=g.nodeName.toLowerCase()===b?g:!1}}}else{for(;e<f;e++)c=a[e],c&&(a[e]=d?c.parentNode:c.parentNode===b);d&&m.filter(b,a,!0)}},"":function(a,b,c){var d,f=e++,g=x;typeof b=="string"&&!l.test(b)&&(b=b.toLowerCase(),d=b,g=w),g("parentNode",b,f,a,d,c)},"~":function(a,b,c){var d,f=e++,g=x;typeof b=="string"&&!l.test(b)&&(b=b.toLowerCase(),d=b,g=w),g("previousSibling",b,f,a,d,c)}},find:{ID:function(a,b,c){if(typeof b.getElementById!="undefined"&&!c){var d=b.getElementById(a[1]);return d&&d.parentNode?[d]:[]}},NAME:function(a,b){if(typeof b.getElementsByName!="undefined"){var c=[],d=b.getElementsByName(a[1]);for(var e=0,f=d.length;e<f;e++)d[e].getAttribute("name")===a[1]&&c.push(d[e]);return c.length===0?null:c}},TAG:function(a,b){if(typeof b.getElementsByTagName!="undefined")return b.getElementsByTagName(a[1])}},preFilter:{CLASS:function(a,b,c,d,e,f){a=" "+a[1].replace(j,"")+" ";if(f)return a;for(var g=0,h;(h=b[g])!=null;g++)h&&(e^(h.className&&(" "+h.className+" ").replace(/[\t\n\r]/g," ").indexOf(a)>=0)?c||d.push(h):c&&(b[g]=!1));return!1},ID:function(a){return a[1].replace(j,"")},TAG:function(a,b){return a[1].replace(j,"").toLowerCase()},CHILD:function(a){if(a[1]==="nth"){a[2]||m.error(a[0]),a[2]=a[2].replace(/^\+|\s*/g,"");var b=/(-?)(\d*)(?:n([+\-]?\d*))?/.exec(a[2]==="even"&&"2n"||a[2]==="odd"&&"2n+1"||!/\D/.test(a[2])&&"0n+"+a[2]||a[2]);a[2]=b[1]+(b[2]||1)-0,a[3]=b[3]-0}else a[2]&&m.error(a[0]);a[0]=e++;return a},ATTR:function(a,b,c,d,e,f){var g=a[1]=a[1].replace(j,"");!f&&o.attrMap[g]&&(a[1]=o.attrMap[g]),a[4]=(a[4]||a[5]||"").replace(j,""),a[2]==="~="&&(a[4]=" "+a[4]+" ");return a},PSEUDO:function(b,c,d,e,f){if(b[1]==="not")if((a.exec(b[3])||"").length>1||/^\w/.test(b[3]))b[3]=m(b[3],null,null,c);else{var g=m.filter(b[3],c,d,!0^f);d||e.push.apply(e,g);return!1}else if(o.match.POS.test(b[0])||o.match.CHILD.test(b[0]))return!0;return b},POS:function(a){a.unshift(!0);return a}},filters:{enabled:function(a){return a.disabled===!1&&a.type!=="hidden"},disabled:function(a){return a.disabled===!0},checked:function(a){return a.checked===!0},selected:function(a){a.parentNode&&a.parentNode.selectedIndex;return a.selected===!0},parent:function(a){return!!a.firstChild},empty:function(a){return!a.firstChild},has:function(a,b,c){return!!m(c[3],a).length},header:function(a){return/h\d/i.test(a.nodeName)},text:function(a){var b=a.getAttribute("type"),c=a.type;return a.nodeName.toLowerCase()==="input"&&"text"===c&&(b===c||b===null)},radio:function(a){return a.nodeName.toLowerCase()==="input"&&"radio"===a.type},checkbox:function(a){return a.nodeName.toLowerCase()==="input"&&"checkbox"===a.type},file:function(a){return a.nodeName.toLowerCase()==="input"&&"file"===a.type},password:function(a){return a.nodeName.toLowerCase()==="input"&&"password"===a.type},submit:function(a){var b=a.nodeName.toLowerCase();return(b==="input"||b==="button")&&"submit"===a.type},image:function(a){return a.nodeName.toLowerCase()==="input"&&"image"===a.type},reset:function(a){var b=a.nodeName.toLowerCase();return(b==="input"||b==="button")&&"reset"===a.type},button:function(a){var b=a.nodeName.toLowerCase();return b==="input"&&"button"===a.type||b==="button"},input:function(a){return/input|select|textarea|button/i.test(a.nodeName)},focus:function(a){return a===a.ownerDocument.activeElement}},setFilters:{first:function(a,b){return b===0},last:function(a,b,c,d){return b===d.length-1},even:function(a,b){return b%2===0},odd:function(a,b){return b%2===1},lt:function(a,b,c){return b<c[3]-0},gt:function(a,b,c){return b>c[3]-0},nth:function(a,b,c){return c[3]-0===b},eq:function(a,b,c){return c[3]-0===b}},filter:{PSEUDO:function(a,b,c,d){var e=b[1],f=o.filters[e];if(f)return f(a,c,b,d);if(e==="contains")return(a.textContent||a.innerText||n([a])||"").indexOf(b[3])>=0;if(e==="not"){var g=b[3];for(var h=0,i=g.length;h<i;h++)if(g[h]===a)return!1;return!0}m.error(e)},CHILD:function(a,b){var c,e,f,g,h,i,j,k=b[1],l=a;switch(k){case"only":case"first":while(l=l.previousSibling)if(l.nodeType===1)return!1;if(k==="first")return!0;l=a;case"last":while(l=l.nextSibling)if(l.nodeType===1)return!1;return!0;case"nth":c=b[2],e=b[3];if(c===1&&e===0)return!0;f=b[0],g=a.parentNode;if(g&&(g[d]!==f||!a.nodeIndex)){i=0;for(l=g.firstChild;l;l=l.nextSibling)l.nodeType===1&&(l.nodeIndex=++i);g[d]=f}j=a.nodeIndex-e;return c===0?j===0:j%c===0&&j/c>=0}},ID:function(a,b){return a.nodeType===1&&a.getAttribute("id")===b},TAG:function(a,b){return b==="*"&&a.nodeType===1||!!a.nodeName&&a.nodeName.toLowerCase()===b},CLASS:function(a,b){return(" "+(a.className||a.getAttribute("class"))+" ").indexOf(b)>-1},ATTR:function(a,b){var c=b[1],d=m.attr?m.attr(a,c):o.attrHandle[c]?o.attrHandle[c](a):a[c]!=null?a[c]:a.getAttribute(c),e=d+"",f=b[2],g=b[4];return d==null?f==="!=":!f&&m.attr?d!=null:f==="="?e===g:f==="*="?e.indexOf(g)>=0:f==="~="?(" "+e+" ").indexOf(g)>=0:g?f==="!="?e!==g:f==="^="?e.indexOf(g)===0:f==="$="?e.substr(e.length-g.length)===g:f==="|="?e===g||e.substr(0,g.length+1)===g+"-":!1:e&&d!==!1},POS:function(a,b,c,d){var e=b[2],f=o.setFilters[e];if(f)return f(a,c,b,d)}}},p=o.match.POS,q=function(a,b){return"\\"+(b-0+1)};for(var r in o.match)o.match[r]=new RegExp(o.match[r].source+/(?![^\[]*\])(?![^\(]*\))/.source),o.leftMatch[r]=new RegExp(/(^(?:.|\r|\n)*?)/.source+o.match[r].source.replace(/\\(\d+)/g,q));var s=function(a,b){a=Array.prototype.slice.call(a,0);if(b){b.push.apply(b,a);return b}return a};try{Array.prototype.slice.call(c.documentElement.childNodes,0)[0].nodeType}catch(t){s=function(a,b){var c=0,d=b||[];if(g.call(a)==="[object Array]")Array.prototype.push.apply(d,a);else if(typeof a.length=="number")for(var e=a.length;c<e;c++)d.push(a[c]);else for(;a[c];c++)d.push(a[c]);return d}}var u,v;c.documentElement.compareDocumentPosition?u=function(a,b){if(a===b){h=!0;return 0}if(!a.compareDocumentPosition||!b.compareDocumentPosition)return a.compareDocumentPosition?-1:1;return a.compareDocumentPosition(b)&4?-1:1}:(u=function(a,b){if(a===b){h=!0;return 0}if(a.sourceIndex&&b.sourceIndex)return a.sourceIndex-b.sourceIndex;var c,d,e=[],f=[],g=a.parentNode,i=b.parentNode,j=g;if(g===i)return v(a,b);if(!g)return-1;if(!i)return 1;while(j)e.unshift(j),j=j.parentNode;j=i;while(j)f.unshift(j),j=j.parentNode;c=e.length,d=f.length;for(var k=0;k<c&&k<d;k++)if(e[k]!==f[k])return v(e[k],f[k]);return k===c?v(a,f[k],-1):v(e[k],b,1)},v=function(a,b,c){if(a===b)return c;var d=a.nextSibling;while(d){if(d===b)return-1;d=d.nextSibling}return 1}),function(){var a=c.createElement("div"),d="script"+(new Date).getTime(),e=c.documentElement;a.innerHTML="<a name='"+d+"'/>",e.insertBefore(a,e.firstChild),c.getElementById(d)&&(o.find.ID=function(a,c,d){if(typeof c.getElementById!="undefined"&&!d){var e=c.getElementById(a[1]);return e?e.id===a[1]||typeof e.getAttributeNode!="undefined"&&e.getAttributeNode("id").nodeValue===a[1]?[e]:b:[]}},o.filter.ID=function(a,b){var c=typeof a.getAttributeNode!="undefined"&&a.getAttributeNode("id");return a.nodeType===1&&c&&c.nodeValue===b}),e.removeChild(a),e=a=null}(),function(){var a=c.createElement("div");a.appendChild(c.createComment("")),a.getElementsByTagName("*").length>0&&(o.find.TAG=function(a,b){var c=b.getElementsByTagName(a[1]);if(a[1]==="*"){var d=[];for(var e=0;c[e];e++)c[e].nodeType===1&&d.push(c[e]);c=d}return c}),a.innerHTML="<a href='#'></a>",a.firstChild&&typeof a.firstChild.getAttribute!="undefined"&&a.firstChild.getAttribute("href")!=="#"&&(o.attrHandle.href=function(a){return a.getAttribute("href",2)}),a=null}(),c.querySelectorAll&&function(){var a=m,b=c.createElement("div"),d="__sizzle__";b.innerHTML="<p class='TEST'></p>";if(!b.querySelectorAll||b.querySelectorAll(".TEST").length!==0){m=function(b,e,f,g){e=e||c;if(!g&&!m.isXML(e)){var h=/^(\w+$)|^\.([\w\-]+$)|^#([\w\-]+$)/.exec(b);if(h&&(e.nodeType===1||e.nodeType===9)){if(h[1])return s(e.getElementsByTagName(b),f);if(h[2]&&o.find.CLASS&&e.getElementsByClassName)return s(e.getElementsByClassName(h[2]),f)}if(e.nodeType===9){if(b==="body"&&e.body)return s([e.body],f);if(h&&h[3]){var i=e.getElementById(h[3]);if(!i||!i.parentNode)return s([],f);if(i.id===h[3])return s([i],f)}try{return s(e.querySelectorAll(b),f)}catch(j){}}else if(e.nodeType===1&&e.nodeName.toLowerCase()!=="object"){var k=e,l=e.getAttribute("id"),n=l||d,p=e.parentNode,q=/^\s*[+~]/.test(b);l?n=n.replace(/'/g,"\\$&"):e.setAttribute("id",n),q&&p&&(e=e.parentNode);try{if(!q||p)return s(e.querySelectorAll("[id='"+n+"'] "+b),f)}catch(r){}finally{l||k.removeAttribute("id")}}}return a(b,e,f,g)};for(var e in a)m[e]=a[e];b=null}}(),function(){var a=c.documentElement,b=a.matchesSelector||a.mozMatchesSelector||a.webkitMatchesSelector||a.msMatchesSelector;if(b){var d=!b.call(c.createElement("div"),"div"),e=!1;try{b.call(c.documentElement,"[test!='']:sizzle")}catch(f){e=!0}m.matchesSelector=function(a,c){c=c.replace(/\=\s*([^'"\]]*)\s*\]/g,"='$1']");if(!m.isXML(a))try{if(e||!o.match.PSEUDO.test(c)&&!/!=/.test(c)){var f=b.call(a,c);if(f||!d||a.document&&a.document.nodeType!==11)return f}}catch(g){}return m(c,null,null,[a]).length>0}}}(),function(){var a=c.createElement("div");a.innerHTML="<div class='test e'></div><div class='test'></div>";if(!!a.getElementsByClassName&&a.getElementsByClassName("e").length!==0){a.lastChild.className="e";if(a.getElementsByClassName("e").length===1)return;o.order.splice(1,0,"CLASS"),o.find.CLASS=function(a,b,c){if(typeof b.getElementsByClassName!="undefined"&&!c)return b.getElementsByClassName(a[1])},a=null}}(),c.documentElement.contains?m.contains=function(a,b){return a!==b&&(a.contains?a.contains(b):!0)}:c.documentElement.compareDocumentPosition?m.contains=function(a,b){return!!(a.compareDocumentPosition(b)&16)}:m.contains=function(){return!1},m.isXML=function(a){var b=(a?a.ownerDocument||a:0).documentElement;return b?b.nodeName!=="HTML":!1};var y=function(a,b,c){var d,e=[],f="",g=b.nodeType?[b]:b;while(d=o.match.PSEUDO.exec(a))f+=d[0],a=a.replace(o.match.PSEUDO,"");a=o.relative[a]?a+"*":a;for(var h=0,i=g.length;h<i;h++)m(a,g[h],e,c);return m.filter(f,e)};m.attr=f.attr,m.selectors.attrMap={},f.find=m,f.expr=m.selectors,f.expr[":"]=f.expr.filters,f.unique=m.uniqueSort,f.text=m.getText,f.isXMLDoc=m.isXML,f.contains=m.contains}();var L=/Until$/,M=/^(?:parents|prevUntil|prevAll)/,N=/,/,O=/^.[^:#\[\.,]*$/,P=Array.prototype.slice,Q=f.expr.match.POS,R={children:!0,contents:!0,next:!0,prev:!0};f.fn.extend({find:function(a){var b=this,c,d;if(typeof a!="string")return f(a).filter(function(){for(c=0,d=b.length;c<d;c++)if(f.contains(b[c],this))return!0});var e=this.pushStack("","find",a),g,h,i;for(c=0,d=this.length;c<d;c++){g=e.length,f.find(a,this[c],e);if(c>0)for(h=g;h<e.length;h++)for(i=0;i<g;i++)if(e[i]===e[h]){e.splice(h--,1);break}}return e},has:function(a){var b=f(a);return this.filter(function(){for(var a=0,c=b.length;a<c;a++)if(f.contains(this,b[a]))return!0})},not:function(a){return this.pushStack(T(this,a,!1),"not",a)},filter:function(a){return this.pushStack(T(this,a,!0),"filter",a)},is:function(a){return!!a&&(typeof a=="string"?Q.test(a)?f(a,this.context).index(this[0])>=0:f.filter(a,this).length>0:this.filter(a).length>0)},closest:function(a,b){var c=[],d,e,g=this[0];if(f.isArray(a)){var h=1;while(g&&g.ownerDocument&&g!==b){for(d=0;d<a.length;d++)f(g).is(a[d])&&c.push({selector:a[d],elem:g,level:h});g=g.parentNode,h++}return c}var i=Q.test(a)||typeof a!="string"?f(a,b||this.context):0;for(d=0,e=this.length;d<e;d++){g=this[d];while(g){if(i?i.index(g)>-1:f.find.matchesSelector(g,a)){c.push(g);break}g=g.parentNode;if(!g||!g.ownerDocument||g===b||g.nodeType===11)break}}c=c.length>1?f.unique(c):c;return this.pushStack(c,"closest",a)},index:function(a){if(!a)return this[0]&&this[0].parentNode?this.prevAll().length:-1;if(typeof a=="string")return f.inArray(this[0],f(a));return f.inArray(a.jquery?a[0]:a,this)},add:function(a,b){var c=typeof a=="string"?f(a,b):f.makeArray(a&&a.nodeType?[a]:a),d=f.merge(this.get(),c);return this.pushStack(S(c[0])||S(d[0])?d:f.unique(d))},andSelf:function(){return this.add(this.prevObject)}}),f.each({parent:function(a){var b=a.parentNode;return b&&b.nodeType!==11?b:null},parents:function(a){return f.dir(a,"parentNode")},parentsUntil:function(a,b,c){return f.dir(a,"parentNode",c)},next:function(a){return f.nth(a,2,"nextSibling")},prev:function(a){return f.nth(a,2,"previousSibling")},nextAll:function(a){return f.dir(a,"nextSibling")},prevAll:function(a){return f.dir(a,"previousSibling")},nextUntil:function(a,b,c){return f.dir(a,"nextSibling",c)},prevUntil:function(a,b,c){return f.dir(a,"previousSibling",c)},siblings:function(a){return f.sibling(a.parentNode.firstChild,a)},children:function(a){return f.sibling(a.firstChild)},contents:function(a){return f.nodeName(a,"iframe")?a.contentDocument||a.contentWindow.document:f.makeArray(a.childNodes)}},function(a,b){f.fn[a]=function(c,d){var e=f.map(this,b,c);L.test(a)||(d=c),d&&typeof d=="string"&&(e=f.filter(d,e)),e=this.length>1&&!R[a]?f.unique(e):e,(this.length>1||N.test(d))&&M.test(a)&&(e=e.reverse());return this.pushStack(e,a,P.call(arguments).join(","))}}),f.extend({filter:function(a,b,c){c&&(a=":not("+a+")");return b.length===1?f.find.matchesSelector(b[0],a)?[b[0]]:[]:f.find.matches(a,b)},dir:function(a,c,d){var e=[],g=a[c];while(g&&g.nodeType!==9&&(d===b||g.nodeType!==1||!f(g).is(d)))g.nodeType===1&&e.push(g),g=g[c];return e},nth:function(a,b,c,d){b=b||1;var e=0;for(;a;a=a[c])if(a.nodeType===1&&++e===b)break;return a},sibling:function(a,b){var c=[];for(;a;a=a.nextSibling)a.nodeType===1&&a!==b&&c.push(a);return c}});var V="abbr|article|aside|audio|canvas|datalist|details|figcaption|figure|footer|header|hgroup|mark|meter|nav|output|progress|section|summary|time|video",W=/ jQuery\d+="(?:\d+|null)"/g,X=/^\s+/,Y=/<(?!area|br|col|embed|hr|img|input|link|meta|param)(([\w:]+)[^>]*)\/>/ig,Z=/<([\w:]+)/,$=/<tbody/i,_=/<|&#?\w+;/,ba=/<(?:script|style)/i,bb=/<(?:script|object|embed|option|style)/i,bc=new RegExp("<(?:"+V+")","i"),bd=/checked\s*(?:[^=]|=\s*.checked.)/i,be=/\/(java|ecma)script/i,bf=/^\s*<!(?:\[CDATA\[|\-\-)/,bg={option:[1,"<select multiple='multiple'>","</select>"],legend:[1,"<fieldset>","</fieldset>"],thead:[1,"<table>","</table>"],tr:[2,"<table><tbody>","</tbody></table>"],td:[3,"<table><tbody><tr>","</tr></tbody></table>"],col:[2,"<table><tbody></tbody><colgroup>","</colgroup></table>"],area:[1,"<map>","</map>"],_default:[0,"",""]},bh=U(c);bg.optgroup=bg.option,bg.tbody=bg.tfoot=bg.colgroup=bg.caption=bg.thead,bg.th=bg.td,f.support.htmlSerialize||(bg._default=[1,"div<div>","</div>"]),f.fn.extend({text:function(a){if(f.isFunction(a))return this.each(function(b){var c=f(this);c.text(a.call(this,b,c.text()))});if(typeof a!="object"&&a!==b)return this.empty().append((this[0]&&this[0].ownerDocument||c).createTextNode(a));return f.text(this)},wrapAll:function(a){if(f.isFunction(a))return this.each(function(b){f(this).wrapAll(a.call(this,b))});if(this[0]){var b=f(a,this[0].ownerDocument).eq(0).clone(!0);this[0].parentNode&&b.insertBefore(this[0]),b.map(function(){var a=this;while(a.firstChild&&a.firstChild.nodeType===1)a=a.firstChild;return a}).append(this)}return this},wrapInner:function(a){if(f.isFunction(a))return this.each(function(b){f(this).wrapInner(a.call(this,b))});return this.each(function(){var b=f(this),c=b.contents();c.length?c.wrapAll(a):b.append(a)})},wrap:function(a){var b=f.isFunction(a);return this.each(function(c){f(this).wrapAll(b?a.call(this,c):a)})},unwrap:function(){return this.parent().each(function(){f.nodeName(this,"body")||f(this).replaceWith(this.childNodes)}).end()},append:function(){return this.domManip(arguments,!0,function(a){this.nodeType===1&&this.appendChild(a)})},prepend:function(){return this.domManip(arguments,!0,function(a){this.nodeType===1&&this.insertBefore(a,this.firstChild)})},before:function(){if(this[0]&&this[0].parentNode)return this.domManip(arguments,!1,function(a){this.parentNode.insertBefore(a,this)});if(arguments.length){var a=f.clean(arguments);a.push.apply(a,this.toArray());return this.pushStack(a,"before",arguments)}},after:function(){if(this[0]&&this[0].parentNode)return this.domManip(arguments,!1,function(a){this.parentNode.insertBefore(a,this.nextSibling)});if(arguments.length){var a=this.pushStack(this,"after",arguments);a.push.apply(a,f.clean(arguments));return a}},remove:function(a,b){for(var c=0,d;(d=this[c])!=null;c++)if(!a||f.filter(a,[d]).length)!b&&d.nodeType===1&&(f.cleanData(d.getElementsByTagName("*")),f.cleanData([d])),d.parentNode&&d.parentNode.removeChild(d);return this},empty:function()
{for(var a=0,b;(b=this[a])!=null;a++){b.nodeType===1&&f.cleanData(b.getElementsByTagName("*"));while(b.firstChild)b.removeChild(b.firstChild)}return this},clone:function(a,b){a=a==null?!1:a,b=b==null?a:b;return this.map(function(){return f.clone(this,a,b)})},html:function(a){if(a===b)return this[0]&&this[0].nodeType===1?this[0].innerHTML.replace(W,""):null;if(typeof a=="string"&&!ba.test(a)&&(f.support.leadingWhitespace||!X.test(a))&&!bg[(Z.exec(a)||["",""])[1].toLowerCase()]){a=a.replace(Y,"<$1></$2>");try{for(var c=0,d=this.length;c<d;c++)this[c].nodeType===1&&(f.cleanData(this[c].getElementsByTagName("*")),this[c].innerHTML=a)}catch(e){this.empty().append(a)}}else f.isFunction(a)?this.each(function(b){var c=f(this);c.html(a.call(this,b,c.html()))}):this.empty().append(a);return this},replaceWith:function(a){if(this[0]&&this[0].parentNode){if(f.isFunction(a))return this.each(function(b){var c=f(this),d=c.html();c.replaceWith(a.call(this,b,d))});typeof a!="string"&&(a=f(a).detach());return this.each(function(){var b=this.nextSibling,c=this.parentNode;f(this).remove(),b?f(b).before(a):f(c).append(a)})}return this.length?this.pushStack(f(f.isFunction(a)?a():a),"replaceWith",a):this},detach:function(a){return this.remove(a,!0)},domManip:function(a,c,d){var e,g,h,i,j=a[0],k=[];if(!f.support.checkClone&&arguments.length===3&&typeof j=="string"&&bd.test(j))return this.each(function(){f(this).domManip(a,c,d,!0)});if(f.isFunction(j))return this.each(function(e){var g=f(this);a[0]=j.call(this,e,c?g.html():b),g.domManip(a,c,d)});if(this[0]){i=j&&j.parentNode,f.support.parentNode&&i&&i.nodeType===11&&i.childNodes.length===this.length?e={fragment:i}:e=f.buildFragment(a,this,k),h=e.fragment,h.childNodes.length===1?g=h=h.firstChild:g=h.firstChild;if(g){c=c&&f.nodeName(g,"tr");for(var l=0,m=this.length,n=m-1;l<m;l++)d.call(c?bi(this[l],g):this[l],e.cacheable||m>1&&l<n?f.clone(h,!0,!0):h)}k.length&&f.each(k,bp)}return this}}),f.buildFragment=function(a,b,d){var e,g,h,i,j=a[0];b&&b[0]&&(i=b[0].ownerDocument||b[0]),i.createDocumentFragment||(i=c),a.length===1&&typeof j=="string"&&j.length<512&&i===c&&j.charAt(0)==="<"&&!bb.test(j)&&(f.support.checkClone||!bd.test(j))&&(f.support.html5Clone||!bc.test(j))&&(g=!0,h=f.fragments[j],h&&h!==1&&(e=h)),e||(e=i.createDocumentFragment(),f.clean(a,i,e,d)),g&&(f.fragments[j]=h?e:1);return{fragment:e,cacheable:g}},f.fragments={},f.each({appendTo:"append",prependTo:"prepend",insertBefore:"before",insertAfter:"after",replaceAll:"replaceWith"},function(a,b){f.fn[a]=function(c){var d=[],e=f(c),g=this.length===1&&this[0].parentNode;if(g&&g.nodeType===11&&g.childNodes.length===1&&e.length===1){e[b](this[0]);return this}for(var h=0,i=e.length;h<i;h++){var j=(h>0?this.clone(!0):this).get();f(e[h])[b](j),d=d.concat(j)}return this.pushStack(d,a,e.selector)}}),f.extend({clone:function(a,b,c){var d,e,g,h=f.support.html5Clone||!bc.test("<"+a.nodeName)?a.cloneNode(!0):bo(a);if((!f.support.noCloneEvent||!f.support.noCloneChecked)&&(a.nodeType===1||a.nodeType===11)&&!f.isXMLDoc(a)){bk(a,h),d=bl(a),e=bl(h);for(g=0;d[g];++g)e[g]&&bk(d[g],e[g])}if(b){bj(a,h);if(c){d=bl(a),e=bl(h);for(g=0;d[g];++g)bj(d[g],e[g])}}d=e=null;return h},clean:function(a,b,d,e){var g;b=b||c,typeof b.createElement=="undefined"&&(b=b.ownerDocument||b[0]&&b[0].ownerDocument||c);var h=[],i;for(var j=0,k;(k=a[j])!=null;j++){typeof k=="number"&&(k+="");if(!k)continue;if(typeof k=="string")if(!_.test(k))k=b.createTextNode(k);else{k=k.replace(Y,"<$1></$2>");var l=(Z.exec(k)||["",""])[1].toLowerCase(),m=bg[l]||bg._default,n=m[0],o=b.createElement("div");b===c?bh.appendChild(o):U(b).appendChild(o),o.innerHTML=m[1]+k+m[2];while(n--)o=o.lastChild;if(!f.support.tbody){var p=$.test(k),q=l==="table"&&!p?o.firstChild&&o.firstChild.childNodes:m[1]==="<table>"&&!p?o.childNodes:[];for(i=q.length-1;i>=0;--i)f.nodeName(q[i],"tbody")&&!q[i].childNodes.length&&q[i].parentNode.removeChild(q[i])}!f.support.leadingWhitespace&&X.test(k)&&o.insertBefore(b.createTextNode(X.exec(k)[0]),o.firstChild),k=o.childNodes}var r;if(!f.support.appendChecked)if(k[0]&&typeof (r=k.length)=="number")for(i=0;i<r;i++)bn(k[i]);else bn(k);k.nodeType?h.push(k):h=f.merge(h,k)}if(d){g=function(a){return!a.type||be.test(a.type)};for(j=0;h[j];j++)if(e&&f.nodeName(h[j],"script")&&(!h[j].type||h[j].type.toLowerCase()==="text/javascript"))e.push(h[j].parentNode?h[j].parentNode.removeChild(h[j]):h[j]);else{if(h[j].nodeType===1){var s=f.grep(h[j].getElementsByTagName("script"),g);h.splice.apply(h,[j+1,0].concat(s))}d.appendChild(h[j])}}return h},cleanData:function(a){var b,c,d=f.cache,e=f.event.special,g=f.support.deleteExpando;for(var h=0,i;(i=a[h])!=null;h++){if(i.nodeName&&f.noData[i.nodeName.toLowerCase()])continue;c=i[f.expando];if(c){b=d[c];if(b&&b.events){for(var j in b.events)e[j]?f.event.remove(i,j):f.removeEvent(i,j,b.handle);b.handle&&(b.handle.elem=null)}g?delete i[f.expando]:i.removeAttribute&&i.removeAttribute(f.expando),delete d[c]}}}});var bq=/alpha\([^)]*\)/i,br=/opacity=([^)]*)/,bs=/([A-Z]|^ms)/g,bt=/^-?\d+(?:px)?$/i,bu=/^-?\d/,bv=/^([\-+])=([\-+.\de]+)/,bw={position:"absolute",visibility:"hidden",display:"block"},bx=["Left","Right"],by=["Top","Bottom"],bz,bA,bB;f.fn.css=function(a,c){if(arguments.length===2&&c===b)return this;return f.access(this,a,c,!0,function(a,c,d){return d!==b?f.style(a,c,d):f.css(a,c)})},f.extend({cssHooks:{opacity:{get:function(a,b){if(b){var c=bz(a,"opacity","opacity");return c===""?"1":c}return a.style.opacity}}},cssNumber:{fillOpacity:!0,fontWeight:!0,lineHeight:!0,opacity:!0,orphans:!0,widows:!0,zIndex:!0,zoom:!0},cssProps:{"float":f.support.cssFloat?"cssFloat":"styleFloat"},style:function(a,c,d,e){if(!!a&&a.nodeType!==3&&a.nodeType!==8&&!!a.style){var g,h,i=f.camelCase(c),j=a.style,k=f.cssHooks[i];c=f.cssProps[i]||i;if(d===b){if(k&&"get"in k&&(g=k.get(a,!1,e))!==b)return g;return j[c]}h=typeof d,h==="string"&&(g=bv.exec(d))&&(d=+(g[1]+1)*+g[2]+parseFloat(f.css(a,c)),h="number");if(d==null||h==="number"&&isNaN(d))return;h==="number"&&!f.cssNumber[i]&&(d+="px");if(!k||!("set"in k)||(d=k.set(a,d))!==b)try{j[c]=d}catch(l){}}},css:function(a,c,d){var e,g;c=f.camelCase(c),g=f.cssHooks[c],c=f.cssProps[c]||c,c==="cssFloat"&&(c="float");if(g&&"get"in g&&(e=g.get(a,!0,d))!==b)return e;if(bz)return bz(a,c)},swap:function(a,b,c){var d={};for(var e in b)d[e]=a.style[e],a.style[e]=b[e];c.call(a);for(e in b)a.style[e]=d[e]}}),f.curCSS=f.css,f.each(["height","width"],function(a,b){f.cssHooks[b]={get:function(a,c,d){var e;if(c){if(a.offsetWidth!==0)return bC(a,b,d);f.swap(a,bw,function(){e=bC(a,b,d)});return e}},set:function(a,b){if(!bt.test(b))return b;b=parseFloat(b);if(b>=0)return b+"px"}}}),f.support.opacity||(f.cssHooks.opacity={get:function(a,b){return br.test((b&&a.currentStyle?a.currentStyle.filter:a.style.filter)||"")?parseFloat(RegExp.$1)/100+"":b?"1":""},set:function(a,b){var c=a.style,d=a.currentStyle,e=f.isNumeric(b)?"alpha(opacity="+b*100+")":"",g=d&&d.filter||c.filter||"";c.zoom=1;if(b>=1&&f.trim(g.replace(bq,""))===""){c.removeAttribute("filter");if(d&&!d.filter)return}c.filter=bq.test(g)?g.replace(bq,e):g+" "+e}}),f(function(){f.support.reliableMarginRight||(f.cssHooks.marginRight={get:function(a,b){var c;f.swap(a,{display:"inline-block"},function(){b?c=bz(a,"margin-right","marginRight"):c=a.style.marginRight});return c}})}),c.defaultView&&c.defaultView.getComputedStyle&&(bA=function(a,b){var c,d,e;b=b.replace(bs,"-$1").toLowerCase(),(d=a.ownerDocument.defaultView)&&(e=d.getComputedStyle(a,null))&&(c=e.getPropertyValue(b),c===""&&!f.contains(a.ownerDocument.documentElement,a)&&(c=f.style(a,b)));return c}),c.documentElement.currentStyle&&(bB=function(a,b){var c,d,e,f=a.currentStyle&&a.currentStyle[b],g=a.style;f===null&&g&&(e=g[b])&&(f=e),!bt.test(f)&&bu.test(f)&&(c=g.left,d=a.runtimeStyle&&a.runtimeStyle.left,d&&(a.runtimeStyle.left=a.currentStyle.left),g.left=b==="fontSize"?"1em":f||0,f=g.pixelLeft+"px",g.left=c,d&&(a.runtimeStyle.left=d));return f===""?"auto":f}),bz=bA||bB,f.expr&&f.expr.filters&&(f.expr.filters.hidden=function(a){var b=a.offsetWidth,c=a.offsetHeight;return b===0&&c===0||!f.support.reliableHiddenOffsets&&(a.style&&a.style.display||f.css(a,"display"))==="none"},f.expr.filters.visible=function(a){return!f.expr.filters.hidden(a)});var bD=/%20/g,bE=/\[\]$/,bF=/\r?\n/g,bG=/#.*$/,bH=/^(.*?):[ \t]*([^\r\n]*)\r?$/mg,bI=/^(?:color|date|datetime|datetime-local|email|hidden|month|number|password|range|search|tel|text|time|url|week)$/i,bJ=/^(?:about|app|app\-storage|.+\-extension|file|res|widget):$/,bK=/^(?:GET|HEAD)$/,bL=/^\/\//,bM=/\?/,bN=/<script\b[^<]*(?:(?!<\/script>)<[^<]*)*<\/script>/gi,bO=/^(?:select|textarea)/i,bP=/\s+/,bQ=/([?&])_=[^&]*/,bR=/^([\w\+\.\-]+:)(?:\/\/([^\/?#:]*)(?::(\d+))?)?/,bS=f.fn.load,bT={},bU={},bV,bW,bX=["*/"]+["*"];try{bV=e.href}catch(bY){bV=c.createElement("a"),bV.href="",bV=bV.href}bW=bR.exec(bV.toLowerCase())||[],f.fn.extend({load:function(a,c,d){if(typeof a!="string"&&bS)return bS.apply(this,arguments);if(!this.length)return this;var e=a.indexOf(" ");if(e>=0){var g=a.slice(e,a.length);a=a.slice(0,e)}var h="GET";c&&(f.isFunction(c)?(d=c,c=b):typeof c=="object"&&(c=f.param(c,f.ajaxSettings.traditional),h="POST"));var i=this;f.ajax({url:a,type:h,dataType:"html",data:c,complete:function(a,b,c){c=a.responseText,a.isResolved()&&(a.done(function(a){c=a}),i.html(g?f("<div>").append(c.replace(bN,"")).find(g):c)),d&&i.each(d,[c,b,a])}});return this},serialize:function(){return f.param(this.serializeArray())},serializeArray:function(){return this.map(function(){return this.elements?f.makeArray(this.elements):this}).filter(function(){return this.name&&!this.disabled&&(this.checked||bO.test(this.nodeName)||bI.test(this.type))}).map(function(a,b){var c=f(this).val();return c==null?null:f.isArray(c)?f.map(c,function(a,c){return{name:b.name,value:a.replace(bF,"\r\n")}}):{name:b.name,value:c.replace(bF,"\r\n")}}).get()}}),f.each("ajaxStart ajaxStop ajaxComplete ajaxError ajaxSuccess ajaxSend".split(" "),function(a,b){f.fn[b]=function(a){return this.on(b,a)}}),f.each(["get","post"],function(a,c){f[c]=function(a,d,e,g){f.isFunction(d)&&(g=g||e,e=d,d=b);return f.ajax({type:c,url:a,data:d,success:e,dataType:g})}}),f.extend({getScript:function(a,c){return f.get(a,b,c,"script")},getJSON:function(a,b,c){return f.get(a,b,c,"json")},ajaxSetup:function(a,b){b?b_(a,f.ajaxSettings):(b=a,a=f.ajaxSettings),b_(a,b);return a},ajaxSettings:{url:bV,isLocal:bJ.test(bW[1]),global:!0,type:"GET",contentType:"application/x-www-form-urlencoded",processData:!0,async:!0,accepts:{xml:"application/xml, text/xml",html:"text/html",text:"text/plain",json:"application/json, text/javascript","*":bX},contents:{xml:/xml/,html:/html/,json:/json/},responseFields:{xml:"responseXML",text:"responseText"},converters:{"* text":a.String,"text html":!0,"text json":f.parseJSON,"text xml":f.parseXML},flatOptions:{context:!0,url:!0}},ajaxPrefilter:bZ(bT),ajaxTransport:bZ(bU),ajax:function(a,c){function w(a,c,l,m){if(s!==2){s=2,q&&clearTimeout(q),p=b,n=m||"",v.readyState=a>0?4:0;var o,r,u,w=c,x=l?cb(d,v,l):b,y,z;if(a>=200&&a<300||a===304){if(d.ifModified){if(y=v.getResponseHeader("Last-Modified"))f.lastModified[k]=y;if(z=v.getResponseHeader("Etag"))f.etag[k]=z}if(a===304)w="notmodified",o=!0;else try{r=cc(d,x),w="success",o=!0}catch(A){w="parsererror",u=A}}else{u=w;if(!w||a)w="error",a<0&&(a=0)}v.status=a,v.statusText=""+(c||w),o?h.resolveWith(e,[r,w,v]):h.rejectWith(e,[v,w,u]),v.statusCode(j),j=b,t&&g.trigger("ajax"+(o?"Success":"Error"),[v,d,o?r:u]),i.fireWith(e,[v,w]),t&&(g.trigger("ajaxComplete",[v,d]),--f.active||f.event.trigger("ajaxStop"))}}typeof a=="object"&&(c=a,a=b),c=c||{};var d=f.ajaxSetup({},c),e=d.context||d,g=e!==d&&(e.nodeType||e instanceof f)?f(e):f.event,h=f.Deferred(),i=f.Callbacks("once memory"),j=d.statusCode||{},k,l={},m={},n,o,p,q,r,s=0,t,u,v={readyState:0,setRequestHeader:function(a,b){if(!s){var c=a.toLowerCase();a=m[c]=m[c]||a,l[a]=b}return this},getAllResponseHeaders:function(){return s===2?n:null},getResponseHeader:function(a){var c;if(s===2){if(!o){o={};while(c=bH.exec(n))o[c[1].toLowerCase()]=c[2]}c=o[a.toLowerCase()]}return c===b?null:c},overrideMimeType:function(a){s||(d.mimeType=a);return this},abort:function(a){a=a||"abort",p&&p.abort(a),w(0,a);return this}};h.promise(v),v.success=v.done,v.error=v.fail,v.complete=i.add,v.statusCode=function(a){if(a){var b;if(s<2)for(b in a)j[b]=[j[b],a[b]];else b=a[v.status],v.then(b,b)}return this},d.url=((a||d.url)+"").replace(bG,"").replace(bL,bW[1]+"//"),d.dataTypes=f.trim(d.dataType||"*").toLowerCase().split(bP),d.crossDomain==null&&(r=bR.exec(d.url.toLowerCase()),d.crossDomain=!(!r||r[1]==bW[1]&&r[2]==bW[2]&&(r[3]||(r[1]==="http:"?80:443))==(bW[3]||(bW[1]==="http:"?80:443)))),d.data&&d.processData&&typeof d.data!="string"&&(d.data=f.param(d.data,d.traditional)),b$(bT,d,c,v);if(s===2)return!1;t=d.global,d.type=d.type.toUpperCase(),d.hasContent=!bK.test(d.type),t&&f.active++===0&&f.event.trigger("ajaxStart");if(!d.hasContent){d.data&&(d.url+=(bM.test(d.url)?"&":"?")+d.data,delete d.data),k=d.url;if(d.cache===!1){var x=f.now(),y=d.url.replace(bQ,"$1_="+x);d.url=y+(y===d.url?(bM.test(d.url)?"&":"?")+"_="+x:"")}}(d.data&&d.hasContent&&d.contentType!==!1||c.contentType)&&v.setRequestHeader("Content-Type",d.contentType),d.ifModified&&(k=k||d.url,f.lastModified[k]&&v.setRequestHeader("If-Modified-Since",f.lastModified[k]),f.etag[k]&&v.setRequestHeader("If-None-Match",f.etag[k])),v.setRequestHeader("Accept",d.dataTypes[0]&&d.accepts[d.dataTypes[0]]?d.accepts[d.dataTypes[0]]+(d.dataTypes[0]!=="*"?", "+bX+"; q=0.01":""):d.accepts["*"]);for(u in d.headers)v.setRequestHeader(u,d.headers[u]);if(d.beforeSend&&(d.beforeSend.call(e,v,d)===!1||s===2)){v.abort();return!1}for(u in{success:1,error:1,complete:1})v[u](d[u]);p=b$(bU,d,c,v);if(!p)w(-1,"No Transport");else{v.readyState=1,t&&g.trigger("ajaxSend",[v,d]),d.async&&d.timeout>0&&(q=setTimeout(function(){v.abort("timeout")},d.timeout));try{s=1,p.send(l,w)}catch(z){if(s<2)w(-1,z);else throw z}}return v},param:function(a,c){var d=[],e=function(a,b){b=f.isFunction(b)?b():b,d[d.length]=encodeURIComponent(a)+"="+encodeURIComponent(b)};c===b&&(c=f.ajaxSettings.traditional);if(f.isArray(a)||a.jquery&&!f.isPlainObject(a))f.each(a,function(){e(this.name,this.value)});else for(var g in a)ca(g,a[g],c,e);return d.join("&").replace(bD,"+")}}),f.extend({active:0,lastModified:{},etag:{}});var cd=f.now(),ce=/(\=)\?(&|$)|\?\?/i;f.ajaxSetup({jsonp:"callback",jsonpCallback:function(){return f.expando+"_"+cd++}}),f.ajaxPrefilter("json jsonp",function(b,c,d){var e=b.contentType==="application/x-www-form-urlencoded"&&typeof b.data=="string";if(b.dataTypes[0]==="jsonp"||b.jsonp!==!1&&(ce.test(b.url)||e&&ce.test(b.data))){var g,h=b.jsonpCallback=f.isFunction(b.jsonpCallback)?b.jsonpCallback():b.jsonpCallback,i=a[h],j=b.url,k=b.data,l="$1"+h+"$2";b.jsonp!==!1&&(j=j.replace(ce,l),b.url===j&&(e&&(k=k.replace(ce,l)),b.data===k&&(j+=(/\?/.test(j)?"&":"?")+b.jsonp+"="+h))),b.url=j,b.data=k,a[h]=function(a){g=[a]},d.always(function(){a[h]=i,g&&f.isFunction(i)&&a[h](g[0])}),b.converters["script json"]=function(){g||f.error(h+" was not called");return g[0]},b.dataTypes[0]="json";return"script"}}),f.ajaxSetup({accepts:{script:"text/javascript, application/javascript, application/ecmascript, application/x-ecmascript"},contents:{script:/javascript|ecmascript/},converters:{"text script":function(a){f.globalEval(a);return a}}}),f.ajaxPrefilter("script",function(a){a.cache===b&&(a.cache=!1),a.crossDomain&&(a.type="GET",a.global=!1)}),f.ajaxTransport("script",function(a){if(a.crossDomain){var d,e=c.head||c.getElementsByTagName("head")[0]||c.documentElement;return{send:function(f,g){d=c.createElement("script"),d.async="async",a.scriptCharset&&(d.charset=a.scriptCharset),d.src=a.url,d.onload=d.onreadystatechange=function(a,c){if(c||!d.readyState||/loaded|complete/.test(d.readyState))d.onload=d.onreadystatechange=null,e&&d.parentNode&&e.removeChild(d),d=b,c||g(200,"success")},e.insertBefore(d,e.firstChild)},abort:function(){d&&d.onload(0,1)}}}});var cf=a.ActiveXObject?function(){for(var a in ch)ch[a](0,1)}:!1,cg=0,ch;f.ajaxSettings.xhr=a.ActiveXObject?function(){return!this.isLocal&&ci()||cj()}:ci,function(a){f.extend(f.support,{ajax:!!a,cors:!!a&&"withCredentials"in a})}(f.ajaxSettings.xhr()),f.support.ajax&&f.ajaxTransport(function(c){if(!c.crossDomain||f.support.cors){var d;return{send:function(e,g){var h=c.xhr(),i,j;c.username?h.open(c.type,c.url,c.async,c.username,c.password):h.open(c.type,c.url,c.async);if(c.xhrFields)for(j in c.xhrFields)h[j]=c.xhrFields[j];c.mimeType&&h.overrideMimeType&&h.overrideMimeType(c.mimeType),!c.crossDomain&&!e["X-Requested-With"]&&(e["X-Requested-With"]="XMLHttpRequest");try{for(j in e)h.setRequestHeader(j,e[j])}catch(k){}h.send(c.hasContent&&c.data||null),d=function(a,e){var j,k,l,m,n;try{if(d&&(e||h.readyState===4)){d=b,i&&(h.onreadystatechange=f.noop,cf&&delete ch[i]);if(e)h.readyState!==4&&h.abort();else{j=h.status,l=h.getAllResponseHeaders(),m={},n=h.responseXML,n&&n.documentElement&&(m.xml=n),m.text=h.responseText;try{k=h.statusText}catch(o){k=""}!j&&c.isLocal&&!c.crossDomain?j=m.text?200:404:j===1223&&(j=204)}}}catch(p){e||g(-1,p)}m&&g(j,k,m,l)},!c.async||h.readyState===4?d():(i=++cg,cf&&(ch||(ch={},f(a).unload(cf)),ch[i]=d),h.onreadystatechange=d)},abort:function(){d&&d(0,1)}}}});var ck={},cl,cm,cn=/^(?:toggle|show|hide)$/,co=/^([+\-]=)?([\d+.\-]+)([a-z%]*)$/i,cp,cq=[["height","marginTop","marginBottom","paddingTop","paddingBottom"],["width","marginLeft","marginRight","paddingLeft","paddingRight"],["opacity"]],cr;f.fn.extend({show:function(a,b,c){var d,e;if(a||a===0)return this.animate(cu("show",3),a,b,c);for(var g=0,h=this.length;g<h;g++)d=this[g],d.style&&(e=d.style.display,!f._data(d,"olddisplay")&&e==="none"&&(e=d.style.display=""),e===""&&f.css(d,"display")==="none"&&f._data(d,"olddisplay",cv(d.nodeName)));for(g=0;g<h;g++){d=this[g];if(d.style){e=d.style.display;if(e===""||e==="none")d.style.display=f._data(d,"olddisplay")||""}}return this},hide:function(a,b,c){if(a||a===0)return this.animate(cu("hide",3),a,b,c);var d,e,g=0,h=this.length;for(;g<h;g++)d=this[g],d.style&&(e=f.css(d,"display"),e!=="none"&&!f._data(d,"olddisplay")&&f._data(d,"olddisplay",e));for(g=0;g<h;g++)this[g].style&&(this[g].style.display="none");return this},_toggle:f.fn.toggle,toggle:function(a,b,c){var d=typeof a=="boolean";f.isFunction(a)&&f.isFunction(b)?this._toggle.apply(this,arguments):a==null||d?this.each(function(){var b=d?a:f(this).is(":hidden");f(this)[b?"show":"hide"]()}):this.animate(cu("toggle",3),a,b,c);return this},fadeTo:function(a,b,c,d){return this.filter(":hidden").css("opacity",0).show().end().animate({opacity:b},a,c,d)},animate:function(a,b,c,d){function g(){e.queue===!1&&f._mark(this);var b=f.extend({},e),c=this.nodeType===1,d=c&&f(this).is(":hidden"),g,h,i,j,k,l,m,n,o;b.animatedProperties={};for(i in a){g=f.camelCase(i),i!==g&&(a[g]=a[i],delete a[i]),h=a[g],f.isArray(h)?(b.animatedProperties[g]=h[1],h=a[g]=h[0]):b.animatedProperties[g]=b.specialEasing&&b.specialEasing[g]||b.easing||"swing";if(h==="hide"&&d||h==="show"&&!d)return b.complete.call(this);c&&(g==="height"||g==="width")&&(b.overflow=[this.style.overflow,this.style.overflowX,this.style.overflowY],f.css(this,"display")==="inline"&&f.css(this,"float")==="none"&&(!f.support.inlineBlockNeedsLayout||cv(this.nodeName)==="inline"?this.style.display="inline-block":this.style.zoom=1))}b.overflow!=null&&(this.style.overflow="hidden");for(i in a)j=new f.fx(this,b,i),h=a[i],cn.test(h)?(o=f._data(this,"toggle"+i)||(h==="toggle"?d?"show":"hide":0),o?(f._data(this,"toggle"+i,o==="show"?"hide":"show"),j[o]()):j[h]()):(k=co.exec(h),l=j.cur(),k?(m=parseFloat(k[2]),n=k[3]||(f.cssNumber[i]?"":"px"),n!=="px"&&(f.style(this,i,(m||1)+n),l=(m||1)/j.cur()*l,f.style(this,i,l+n)),k[1]&&(m=(k[1]==="-="?-1:1)*m+l),j.custom(l,m,n)):j.custom(l,h,""));return!0}var e=f.speed(b,c,d);if(f.isEmptyObject(a))return this.each(e.complete,[!1]);a=f.extend({},a);return e.queue===!1?this.each(g):this.queue(e.queue,g)},stop:function(a,c,d){typeof a!="string"&&(d=c,c=a,a=b),c&&a!==!1&&this.queue(a||"fx",[]);return this.each(function(){function h(a,b,c){var e=b[c];f.removeData(a,c,!0),e.stop(d)}var b,c=!1,e=f.timers,g=f._data(this);d||f._unmark(!0,this);if(a==null)for(b in g)g[b]&&g[b].stop&&b.indexOf(".run")===b.length-4&&h(this,g,b);else g[b=a+".run"]&&g[b].stop&&h(this,g,b);for(b=e.length;b--;)e[b].elem===this&&(a==null||e[b].queue===a)&&(d?e[b](!0):e[b].saveState(),c=!0,e.splice(b,1));(!d||!c)&&f.dequeue(this,a)})}}),f.each({slideDown:cu("show",1),slideUp:cu("hide",1),slideToggle:cu("toggle",1),fadeIn:{opacity:"show"},fadeOut:{opacity:"hide"},fadeToggle:{opacity:"toggle"}},function(a,b){f.fn[a]=function(a,c,d){return this.animate(b,a,c,d)}}),f.extend({speed:function(a,b,c){var d=a&&typeof a=="object"?f.extend({},a):{complete:c||!c&&b||f.isFunction(a)&&a,duration:a,easing:c&&b||b&&!f.isFunction(b)&&b};d.duration=f.fx.off?0:typeof d.duration=="number"?d.duration:d.duration in f.fx.speeds?f.fx.speeds[d.duration]:f.fx.speeds._default;if(d.queue==null||d.queue===!0)d.queue="fx";d.old=d.complete,d.complete=function(a){f.isFunction(d.old)&&d.old.call(this),d.queue?f.dequeue(this,d.queue):a!==!1&&f._unmark(this)};return d},easing:{linear:function(a,b,c,d){return c+d*a},swing:function(a,b,c,d){return(-Math.cos(a*Math.PI)/2+.5)*d+c}},timers:[],fx:function(a,b,c){this.options=b,this.elem=a,this.prop=c,b.orig=b.orig||{}}}),f.fx.prototype={update:function(){this.options.step&&this.options.step.call(this.elem,this.now,this),(f.fx.step[this.prop]||f.fx.step._default)(this)},cur:function(){if(this.elem[this.prop]!=null&&(!this.elem.style||this.elem.style[this.prop]==null))return this.elem[this.prop];var a,b=f.css(this.elem,this.prop);return isNaN(a=parseFloat(b))?!b||b==="auto"?0:b:a},custom:function(a,c,d){function h(a){return e.step(a)}var e=this,g=f.fx;this.startTime=cr||cs(),this.end=c,this.now=this.start=a,this.pos=this.state=0,this.unit=d||this.unit||(f.cssNumber[this.prop]?"":"px"),h.queue=this.options.queue,h.elem=this.elem,h.saveState=function(){e.options.hide&&f._data(e.elem,"fxshow"+e.prop)===b&&f._data(e.elem,"fxshow"+e.prop,e.start)},h()&&f.timers.push(h)&&!cp&&(cp=setInterval(g.tick,g.interval))},show:function(){var a=f._data(this.elem,"fxshow"+this.prop);this.options.orig[this.prop]=a||f.style(this.elem,this.prop),this.options.show=!0,a!==b?this.custom(this.cur(),a):this.custom(this.prop==="width"||this.prop==="height"?1:0,this.cur()),f(this.elem).show()},hide:function(){this.options.orig[this.prop]=f._data(this.elem,"fxshow"+this.prop)||f.style(this.elem,this.prop),this.options.hide=!0,this.custom(this.cur(),0)},step:function(a){var b,c,d,e=cr||cs(),g=!0,h=this.elem,i=this.options;if(a||e>=i.duration+this.startTime){this.now=this.end,this.pos=this.state=1,this.update(),i.animatedProperties[this.prop]=!0;for(b in i.animatedProperties)i.animatedProperties[b]!==!0&&(g=!1);if(g){i.overflow!=null&&!f.support.shrinkWrapBlocks&&f.each(["","X","Y"],function(a,b){h.style["overflow"+b]=i.overflow[a]}),i.hide&&f(h).hide();if(i.hide||i.show)for(b in i.animatedProperties)f.style(h,b,i.orig[b]),f.removeData(h,"fxshow"+b,!0),f.removeData(h,"toggle"+b,!0);d=i.complete,d&&(i.complete=!1,d.call(h))}return!1}i.duration==Infinity?this.now=e:(c=e-this.startTime,this.state=c/i.duration,this.pos=f.easing[i.animatedProperties[this.prop]](this.state,c,0,1,i.duration),this.now=this.start+(this.end-this.start)*this.pos),this.update();return!0}},f.extend(f.fx,{tick:function(){var a,b=f.timers,c=0;for(;c<b.length;c++)a=b[c],!a()&&b[c]===a&&b.splice(c--,1);b.length||f.fx.stop()},interval:13,stop:function(){clearInterval(cp),cp=null},speeds:{slow:600,fast:200,_default:400},step:{opacity:function(a){f.style(a.elem,"opacity",a.now)},_default:function(a){a.elem.style&&a.elem.style[a.prop]!=null?a.elem.style[a.prop]=a.now+a.unit:a.elem[a.prop]=a.now}}}),f.each(["width","height"],function(a,b){f.fx.step[b]=function(a){f.style(a.elem,b,Math.max(0,a.now)+a.unit)}}),f.expr&&f.expr.filters&&(f.expr.filters.animated=function(a){return f.grep(f.timers,function(b){return a===b.elem}).length});var cw=/^t(?:able|d|h)$/i,cx=/^(?:body|html)$/i;"getBoundingClientRect"in c.documentElement?f.fn.offset=function(a){var b=this[0],c;if(a)return this.each(function(b){f.offset.setOffset(this,a,b)});if(!b||!b.ownerDocument)return null;if(b===b.ownerDocument.body)return f.offset.bodyOffset(b);try{c=b.getBoundingClientRect()}catch(d){}var e=b.ownerDocument,g=e.documentElement;if(!c||!f.contains(g,b))return c?{top:c.top,left:c.left}:{top:0,left:0};var h=e.body,i=cy(e),j=g.clientTop||h.clientTop||0,k=g.clientLeft||h.clientLeft||0,l=i.pageYOffset||f.support.boxModel&&g.scrollTop||h.scrollTop,m=i.pageXOffset||f.support.boxModel&&g.scrollLeft||h.scrollLeft,n=c.top+l-j,o=c.left+m-k;return{top:n,left:o}}:f.fn.offset=function(a){var b=this[0];if(a)return this.each(function(b){f.offset.setOffset(this,a,b)});if(!b||!b.ownerDocument)return null;if(b===b.ownerDocument.body)return f.offset.bodyOffset(b);var c,d=b.offsetParent,e=b,g=b.ownerDocument,h=g.documentElement,i=g.body,j=g.defaultView,k=j?j.getComputedStyle(b,null):b.currentStyle,l=b.offsetTop,m=b.offsetLeft;while((b=b.parentNode)&&b!==i&&b!==h){if(f.support.fixedPosition&&k.position==="fixed")break;c=j?j.getComputedStyle(b,null):b.currentStyle,l-=b.scrollTop,m-=b.scrollLeft,b===d&&(l+=b.offsetTop,m+=b.offsetLeft,f.support.doesNotAddBorder&&(!f.support.doesAddBorderForTableAndCells||!cw.test(b.nodeName))&&(l+=parseFloat(c.borderTopWidth)||0,m+=parseFloat(c.borderLeftWidth)||0),e=d,d=b.offsetParent),f.support.subtractsBorderForOverflowNotVisible&&c.overflow!=="visible"&&(l+=parseFloat(c.borderTopWidth)||0,m+=parseFloat(c.borderLeftWidth)||0),k=c}if(k.position==="relative"||k.position==="static")l+=i.offsetTop,m+=i.offsetLeft;f.support.fixedPosition&&k.position==="fixed"&&(l+=Math.max(h.scrollTop,i.scrollTop),m+=Math.max(h.scrollLeft,i.scrollLeft));return{top:l,left:m}},f.offset={bodyOffset:function(a){var b=a.offsetTop,c=a.offsetLeft;f.support.doesNotIncludeMarginInBodyOffset&&(b+=parseFloat(f.css(a,"marginTop"))||0,c+=parseFloat(f.css(a,"marginLeft"))||0);return{top:b,left:c}},setOffset:function(a,b,c){var d=f.css(a,"position");d==="static"&&(a.style.position="relative");var e=f(a),g=e.offset(),h=f.css(a,"top"),i=f.css(a,"left"),j=(d==="absolute"||d==="fixed")&&f.inArray("auto",[h,i])>-1,k={},l={},m,n;j?(l=e.position(),m=l.top,n=l.left):(m=parseFloat(h)||0,n=parseFloat(i)||0),f.isFunction(b)&&(b=b.call(a,c,g)),b.top!=null&&(k.top=b.top-g.top+m),b.left!=null&&(k.left=b.left-g.left+n),"using"in b?b.using.call(a,k):e.css(k)}},f.fn.extend({position:function(){if(!this[0])return null;var a=this[0],b=this.offsetParent(),c=this.offset(),d=cx.test(b[0].nodeName)?{top:0,left:0}:b.offset();c.top-=parseFloat(f.css(a,"marginTop"))||0,c.left-=parseFloat(f.css(a,"marginLeft"))||0,d.top+=parseFloat(f.css(b[0],"borderTopWidth"))||0,d.left+=parseFloat(f.css(b[0],"borderLeftWidth"))||0;return{top:c.top-d.top,left:c.left-d.left}},offsetParent:function(){return this.map(function(){var a=this.offsetParent||c.body;while(a&&!cx.test(a.nodeName)&&f.css(a,"position")==="static")a=a.offsetParent;return a})}}),f.each(["Left","Top"],function(a,c){var d="scroll"+c;f.fn[d]=function(c){var e,g;if(c===b){e=this[0];if(!e)return null;g=cy(e);return g?"pageXOffset"in g?g[a?"pageYOffset":"pageXOffset"]:f.support.boxModel&&g.document.documentElement[d]||g.document.body[d]:e[d]}return this.each(function(){g=cy(this),g?g.scrollTo(a?f(g).scrollLeft():c,a?c:f(g).scrollTop()):this[d]=c})}}),f.each(["Height","Width"],function(a,c){var d=c.toLowerCase();f.fn["inner"+c]=function(){var a=this[0];return a?a.style?parseFloat(f.css(a,d,"padding")):this[d]():null},f.fn["outer"+c]=function(a){var b=this[0];return b?b.style?parseFloat(f.css(b,d,a?"margin":"border")):this[d]():null},f.fn[d]=function(a){var e=this[0];if(!e)return a==null?null:this;if(f.isFunction(a))return this.each(function(b){var c=f(this);c[d](a.call(this,b,c[d]()))});if(f.isWindow(e)){var g=e.document.documentElement["client"+c],h=e.document.body;return e.document.compatMode==="CSS1Compat"&&g||h&&h["client"+c]||g}if(e.nodeType===9)return Math.max(e.documentElement["client"+c],e.body["scroll"+c],e.documentElement["scroll"+c],e.body["offset"+c],e.documentElement["offset"+c]);if(a===b){var i=f.css(e,d),j=parseFloat(i);return f.isNumeric(j)?j:i}return this.css(d,typeof a=="string"?a:a+"px")}}),a.jQuery=a.$=f,typeof define=="function"&&define.amd&&define.amd.jQuery&&define("jquery",[],function(){return f})})(window);
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