Supplementary Methods
1. Library preparation
[bookmark: OLE_LINK1]We used Qiagen DNeasy Tissue kits following manufacturer’s protocol to isolate DNA from tissue biopsies collected from 55 species (Supplementary Table 1).  We did not obtain DNA samples of adequate quality and/or quantity for Lactarius lactarius, Nematistius pectoralis, Pseudopleuronectes americanus, Psettodes belcheri, Solea lascaris, and Symphurus diomedianus. Following DNA extraction, we quantified 2 µL of each template using a Qubit fluorometer (Life Technologies) and we randomly sheared DNA to a target size of 400-600 bp using a sonicator (Diagenode BioRuptor).  We input 110-1,100 ng (736 ng mean) into a commercial DNA library preparation kit (Kapa Biosystems) that incorporated “with-bead” (Fisher, et al. 2011) cleanup steps during end-repair, +A addition, and ligation steps.  We substituted adapters (12 µM) containing a custom index sequence (Faircloth and Glenn 2012) for the standard Illumina adapters, and we used a generic SPRI substitute (Rohland and Reich 2012; hereafter SPRI) in place of commercially available AMPure reagent (Beckman-Coulter) for all AMPure cleanup steps.  Following adapter ligation, we performed two cleanups of the ligation reaction per the manufacturer’s instructions, and we quantified 2 µL of the resulting library using a Qubit fluorometer.  We amplified 15 µL of the library volume using a reaction mix of 25 µL HiFi HotStart ReadyMix (Kapa Biosystems), 5 µL of Illumina TruSeq primer mix (5 µM each), and 5 µL ddH20 and the following thermal profile: 98 °C for 45s; 10-12 cycles of 98 °C for 15s, 60 °C for 30s, 72 °C for 60s; and a final extension of 72 °C for 5m.  We based the number of cycles used for each library on the pre-PCR library concentrations. We purified completed PCR reactions using 1X SPRI, we re-hydrated libraries in 33 µL ddH2O, and we quantified 2 µL of each library using a Qubit fluorometer. We combined groups of eight libraries at equimolar ratios into enrichment pools having a final concentration of 147 ng/µL in 3.4 µL (500 ng total).
2. Target enrichment, and sequencing of UCEs. 
We enriched libraries using an acanthomorph probe set targeting 1314 UCE loci and containing 2628 probes (Alfao et al. in prep), and we followed library enrichment procedures for the MYcroarray MYBaits kit (Blumenstiel, et al. 2010), with three modifications: (1) we added 100 ng MYBaits to each reaction (a 1:5 dilution of the standard MYBaits concentration), (2) we added 500 ng custom blocking oligos designed against our custom sequence tags and using 10 inosines to block the 10 nucleotide index sequence, and (3) we used commercially available chicken Cot-1 DNA (Applied Genetics Laboratories) in place of the human Cot-1 provided by MYcroarray.  We ran the hybridization reaction for 24 hours at 65 °C. Following hybridization we bound all pools to streptavidin beads (MyOne C1, Life Technologies) and washed bound libraries according to a standard target enrichment protocol (Blumenstiel, et al. 2010).  We removed the final aliquot of wash buffer following enrichment and allowed samples to dry for five minutes while sitting in a magnet stand. We removed residual buffer with sterile toothpicks. Then, we added 30 µL ddH20 to each sample and proceeded directly to PCR recovery while the enriched libraries were still bound to streptavidin beads (Fisher, et al. 2011). The streptavidin beads do not inhibit PCR and with-bead PCR recovery of enriched libraries is a faster and easier procedure. We combined 15 µL of streptavidin bead-bound, enriched library in water with 25 µL HiFi HotStart Taq (Kapa Biosystems), 5 µL of Illumina TruSeq primer mix (5 µM each), and 5 µL of ddH2O. We PCR-recovered each library using the following thermal profile: 98 °C for 45s; 16 cycles of 98 °C for 15s, 60 °C for 30s, 72 °C for 60s; and a final extension of 72 °C for 5m. We placed the resulting PCR reactions in a magnet stand and removed the supernatant to separate the PCR-recovered, enriched DNA (supernatant) from the streptavidin beads. We subsequently purified the enriched DNA for each pool using 1X SPRI, and we re-hydrated enriched DNA in 33 µL ddH2O. We quantified 2 µL of each enriched pool using a Qubit fluorometer, and we diluted enriched pools to 2.5 ng/µL in 10 mM Tris-HCl prior to library size determined and qPCR quantification.  We estimated library size by running diluted, enriched pools on an Agilent Bioanalyzer, and we quantified diluted, enriched pools using qPCR quantification (Kapa Biosytems). Based on the size-adjusted concentrations estimated by qPCR for each enriched pool, we combined 7 diluted, enriched pools of 8 samples from this study with 10 diluted enriched pools from a separate study (192 samples in total) to create an equimolar pool-of-pooled-libraries at 10 nM concentration. We sequenced 10 pmol of this mixture using 1.5 lanes of PE143 sequencing on an Illumina HiSeq in RapidRun mode (UCLA Neuroscience Genomics Core).  Raw read data are archived in the NCBI Sequence Repository Archive (SRA), and assembled contigs archived on GenBank (accession information to be included before publication, see Additional information, below).  
3. Analysis of captured sequence data
We demultiplexed samples and converted BCL data to FASTQ using bcl2fastq (v1.8.4) with no error correction, and we combined samples from different lanes using merge_multiple_gzip_files.py, which is part of the phyluce (Faircloth 2015) software package (version 1.4).  We trimmed reads to remove adapter contamination and low quality bases using a parallel wrapper (https://github.com/faircloth-lab/illumiprocessor) around trimmomatic (Bolger, et al. 2014). Following read trimming, we computed summary statistics on the data using get_fastq_stats.py from phyluce.  We assembled cleaned reads using a parallel wrapper around trinity (trinityrnaseq-r2013-02-25; assemblo_trinity.py; Grabherr, et al. 2011; Marcais and Kingsford 2011) that applied the --min-kmer-coverage=2 option during the assembly process. We computed coverage across assembled contigs using a program (get_trinity_coverage.py) that re-aligns the trimmed sequence reads to each set of assembled contigs using bwa-mem (Li 2013), cleans the resulting BAM files using picard (1.99; http://picard.sourceforge.net/), adds read-group (RG) information to each library using picard, indexes the resulting BAM file using samtools (Li, et al. 2009), and calculates coverage at each base of each assembled contig using GATK [2.7.2] (DePristo, et al. 2011; McKenna, et al. 2010; Van der Auwera, et al. 2002).
To identify assembled contigs representing enriched UCE loci, we aligned species-specific contig assemblies to a FASTA file of all enrichment baits using match_contigs_to_loci.py.  This program implements the matching process using LASTZ and ensures that matches are 80% identical over 80% of their length. This program also screens and removes apparent duplicate contigs or contigs that are hit by baits targeting more than one UCE locus. After screening and removing non-target and duplicated or misassembled contigs, the program creates a relational database containing several tables that map the contig names generated by the assembler to the names of each corresponding UCE locus across all taxa. We created a file containing the names of 55 enriched taxa from which we collected data (Supplementary Table 1), and we input this list to an additional program (get_match_counts.py) that queries the relational database to generate two lists:  one containing those loci having data for all taxa (a “complete” data matrix) and another containing all loci having data for any taxon (an “incomplete” data matrix). We input these lists of loci to an additional program (get_fastas_from_match_counts.py) to create separate monolithic FASTA files matching the locus lists for complete and incomplete UCE data matrices. We exploded each monolithic FASTA by locus and we aligned sequence data for loci containing more than four taxa using SATé (Liu, et al. 2009; Liu, et al. 2012; Sukumaran and Holder 2010; Yu, et al. 2014). Following SATé alignment, we removed the locus names from all alignments (remove_locus_name_from_nexus_lines.py), and trimmed resulting alignments using gblocks (Castresana 2000; Talavera and Castresana 2007). For the complete UCE data matrix, we computed alignment statistics and the number of informative sites across all alignments using get_align_summary_data.py and get_informative_sites.py, we concatenated the resulting alignments into a PHYLIP-formatted supermatrix (format_nexus_files_for_raxml.py), and we analyzed the data as described below.  For the incomplete matrix, we filtered the entire set of aligned loci to create two different incomplete matrices – a 95% complete matrix (alignments contained ≥ 52 of 55 taxa) and a 75% complete matrix (alignments contained ≥ 41 of 55 taxa).  Following alignment filtering, we computed alignment statistics and the number of informative sites across all alignments, and we concatenated the resulting alignments, as described above.
4. Additional information

The bait set and enrichment protocols used here are available from http://ultraconserved.org (CC-BY-3.0) and Dryad (doi: xxxx/yyy.yyy). Computer programs used throughout this study are available from https://github.com/faircloth-lab/illumiprocessor and http://github.com/faircloth-lab/phyluce under an open-source, BSD-style license. Sequence data generated for this manuscript are available from the NCBI Sequence Read Archive (SRA PRJNAXXXX) and contig assemblies representing UCE loci are available from Genbank (## ZZZ-QQQ). Additional data including the probe set design file, sequence alignments, alignment supermatrices, configuration and output files, and inferred trees are available from Dryad (doi: xxxx/yyy.yyy).


Supplementary Table S1.  Specimens used for DNA sequencing.  

	Species
	Family
	Catalogue Information

	Lampris guttatus
	Lampridae
	YFTC 18113

	Myripristis violacea
	Holocentridae
	YFTC 12630

	Kurtus gulliveri
	Kurtidae
	YFTC 18514

	Fibramia lateralis
	Apogonidae
	YFTC 12659

	Scomber scombrus
	Scombridae
	YFTC 13855

	Pseudupeneus maculatus
	Mullidae
	YFTC 19662

	Syngnathus fuscus
	Syngnathidae
	YFTC 19982

	Acanthurus bahianus
	Acanthuridae
	YFTC 22882

	Sphyraena putnamae
	Sphyraenidae
	KU 6785

	Sphyraena sphyraena
	Sphyraenidae
	FMNH LS499

	Lates calcarifer
	Latidae
	MAGNT 92

	Centropomus medius
	Centropomidae
	KU:KUIT:8498

	Toxotes jaculatrix
	Toxotidae
	LSUMZ-F 5166

	Leptobrama muelleri
	Leptobramidae
	FMNH 119722

	[bookmark: _GoBack]Mene maculata
	Menidae
	G. Lecointre, B153

	Xiphias gladius
	Xiphiidae
	FMNH LS787

	Tetrapturus angustirostris
	Istiophoridae
	SIO 05-31

	Istiophorus platypterus
	Istiophoridae
	KU:KUIT:5428

	Echeneis neucratoides
	Echeneidae
	KU:KUIT:41346

	Coryphaena hippurus
	Coryphaenidae
	KU:KUIT:7212

	Rachycentron canadum
	Rachycentridae
	KU:KUIT:3521

	Scomberoides commersonnianus
	Carangidae
	KU:KUIT:8988

	Trachinotus ovatus
	Carangidae
	YFTC 19667

	Trachinotus blochii
	Carangidae
	KU:KUIT:6793

	Seriola zonata
	Carangidae
	KU:KUIT:1188

	Decapterus maruadsi
	Carangidae
	KU:KUIT:8984

	Trachurus trachurus
	Carangidae
	KU:KUIT:8077

	Alectis indica
	Carangidae
	KU:KUIT:8966

	Megalaspis cordyla
	Carangidae
	KU:KUIT:4705

	Caranx melampygus
	Carangidae
	KU:KUIT:5657

	Alepes kleinii
	Carangidae
	KU:KUIT:8986

	Chloroscombrus orqueta
	Carangidae
	KU:KUIT:8495

	Polydactylus sexfilis
	Polynemidae
	KU:KUIT:6829

	Eleutheronema tetradactylum
	Polynmeidae
	H. Larson

	Psettodes erumei
	Psettodidae
	LSUMZ-F 5295

	Citharus linguatula
	Citharidae
	FMNH LS596

	Citharoides macrolepis
	Citharidae
	KU:KUIT:2468

	Neoachiropsetta milfordi
	Achiropsettidae
	FMNH LS715

	Mancopsetta maculata
	Achiropsettidae
	FNMH LS714

	Gymnachirus melas
	Achiridae
	KU:KUIT:5187

	Trinectes maculatus
	Achiridae
	KU:KUIT:1501

	Samariscus xenicus
	Samaridae
	KU:KUIT:2484

	Poecilopsetta plinthus
	Poecilopsettidae
	KU:KUIT:2473

	Symphurus plagiusa
	Cynoglossidae
	AMNH Uncat E474

	Aseraggodes xenicus
	Cynoglossidae
	KU:KUIT:5719

	Scophthalmus rhombus
	Scophthalmidae
	KU:KUIT:5416

	Hypsopsetta guttulata
	Pleuronectidae
	SIO 01-179

	Hippoglossina oblonga
	Pleuronectidae
	KU:KUIT:1493

	Paralichthys albigutta
	Paralichthyidae
	AMNH Uncat E172

	Bothus pantherinus
	Bothidae
	KU:KUIT:5642

	Crossorhombus kobensis
	Bothidae
	KU:KUIT:2485

	Etropus cyclosquamus
	Paralichthyidae
	KU:KUIT:5241

	Cyclopsetta fimbriata
	Paralichthyidae
	KU:KUIT:3986



Institutional abbreviations:  AMNH, American Museum of Natural History; FMNH, Field Museum; KU, Kansas University Biodiversity Institute; LSUMZ, Lousiana State Museum of Natural Science; MAGNT, Museum and Gallery of the Northern Territory; KU, Kansas University Biodiversity Institute; SIO, Scripps Institution of Oceanography; YFTC, Yale University Fish Tissue Collection.


Supplementary Table S2.  Comparative materials of Carangimorpha examined.

	Species
	Family
	Catalogue Information

	Citharus lingulata
	Citharidae
	FMNH LS596

	Echeneis neucratoides
	Echeneidae
	KU 41346.

	Eleutheronema tetradactylum
	Polynemidae
	H. Larson

	Hypopsetta guttulata
	Pleuronectidae
	SIO 01-179

	Lates calcarifer
	Centropomidae
	MAGNT 92

	Leptobrama muelleri
	Leptobramidae
	FMNH 119722

	Mancopsetta maculata
	Achriopsettidae
	FMNH LS714

	Neoachiropsetta milfordi
	Achriopsettidae
	FMNH LS715

	Mene maculata
	Menidae
	G. Lecointre, B153

	Paralichthys albigutta
	Paralichthyidae
	AMNH uncat. E172

	Sphyraena sphyraena
	Sphyraenidae
	FMNH LS499

	Symphurus plagiusa
	Cynoglossus
	AMNH uncat. E474

	Tetrapturus angustirostris
	Istiophoridae
	SIO 05-31

	Trinectes maculatus
	Achiridae
	KU 1501



Institutional abbreviations:  AMNH, American Museum of Natural History; FMNH, Field Museum; MAGNT, Museum and Gallery of the Northern Territory; KU, Kansas University Biodiversity Institute; SIO, Scripps Institution of Oceanography.
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Supplementary Table S3.  Divergence date estimates and 95% Highest Posterior Densities (HPD) for selected Carangimorpha nodes, generated using BEAST (four analyses using different random samples of 75 UCE loci) and PAML (596 UCE loci).   Nodes denoted with asterisk (*) represent fossil calibration points. 

	Node
	BEAST 1
	BEAST 2
	BEAST 3
	BEAST 4
	PAML

	Carangimorpha
	71.05 [63.44-80.86]
	71.52 [63.58-81.41]
	72.13 [63.5-83.36]
	70.43 [62.58-80.17]
	70.68 [67.85-73.82]

	Carangimorpha (excluding Sphyraenidae)
	70.04 [62.73-79.47]
	69.45 [62.17-76.17]
	70.45 [62.4-481]
	69.02 [59.63-72.99]
	70.34[67.57-73.55]

	Carangimorpha (excluding Sphyraenidae, Centropomidae)
	67.50 [60.98-75.82]
	67.16 [60.84-74.95]
	68.12 [61.2-77.79]
	66.7 [60.36-74.46]
	69.44 [66.64-72.59]

	Sphyraenidae
	27.78 [4.68-60.81]
	29.81 [7.09-63.19]
	32.96 [9.25-64.51]
	27.14 [5.24-62.85]
	33.04 [18.39-52.13]

	Carangoidei
	53.41 [50.01-59.73]
	53.73 [50.18-59.55]
	52.82 [49.84-58.23]
	52.81 [49.84-58.48]
	52.09 [50.26-54.13]

	Carangini
	20.88 [8.37-38.29]
	22.95 [11.07-38.96]
	23.71 [11.07-40.34]
	20.68 [8.89-37.96]
	15.61 [12.3-19.12]

	Xiphioidei
	38.09 [12.96-58.83]
	41.11 [17.76-59.28]
	36.48 [13.97-57.61]
	37.45 [18.38-59.36]
	52.29 [44.33-60.74]

	Menidae and Xiphioidea*
	60.61 [56.51-66.56]
	60.2 [56.5-65.52]
	60.58 [56.54-66.81]
	60.35 [56.57-65.93]
	66.16 [63.02-69.49]

	Polynemidae
	10.0 [1.04-31.57]
	12.55 [1.41-36.03]
	13.65 [1.93-45.75]
	13.19 [2.12-38.81]
	9.33 [5.46-13.72]

	Pleuronectoidei and Psettodidae
	61.3 [54.28-69.45]
	62.25 [55.14-70.12]
	65.91 [54.61-72.12]
	61.21 [54.63-68.97]
	66.89 [64.14-69.84]

	Pleuronectoidei
	56.83 [50.68-64.45]
	57.47 [50.92-64.78]
	62.61 [50.62-66.13]
	56.75 [50.95-63.70]
	61.82 [59.52-64.36]

	Polynemidae and Pleuronectoidei*
	64.2 [57.28-72.62]
	65.21 [58.49-73.34]
	65.91 [58.13-75.93]
	64.37 [57.76-72.30]
	68.75 [65.98-71.86]

	Centropomidae and Latidae*
	56.3 [50.0-66.69]
	60.36 [50.48-71.36]
	57.38 [50.1-69.12]
	58.27 [50.25-69.26]
	68.83 [65.86-72.14]

	Toxotidae and Leptobramidae
	40.25 [7.04-63.79]
	39.56 [9.50-62.70]
	41.79 [10.03-64.66]
	37.6 [6.96-62.70]
	62.99 [56.4-68.48]

	Rachycentridae and Coryphaenidae
	20.19 [3.93-36.32]
	23.29 [6.06-38.16]
	17.94 [3.47-35.17]
	20.67 [2.82-37.35]
	22.48 [14.11-30.90]

	Echeneoidei*
	38.88 [33.01-46.55]
	38.66 [33.12-46.21]
	38.78 [33.06-46.31]
	39.22 [33.23-47.21]
	34.84 [29.62-41.66]
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Supplementary Figure Legends

Supplementary Figure S1. Phylogenies for Carangimorpha inferred from partitioned analysis of concatenated data.  Identical topologies were inferred by Bayesian and maximum likelihood analyses of  (a) 1014 loci (75% complete matrix) (b) 596 loci (95% complete matrix) and (c) 97 loci (100% complete data matrix).   Nodes indicated with solid black dots received maximum likelihood and Bayesian posterior probabilities of 100% and 1.0, respectively.  All other nodes (indicated with white dots) have maximum likelihood and Bayesian posterior probabilities listed adjacent to the node. Flatfishes are indicated in red.

Supplementary Figure S2. Phylogenies for Carangimorpha inferred through coalescent species tree analysis.  (a) 75% complete data matrix of 1014 loci. (b) 95% complete data matrix of 596 loci.  Maximum likelihood bootstrap support values indicated next to nodes.  Flatfishes are indicated in red.

Supplementary Figure S3.  (a) Primary concordance tree and (b) population tree inferred from Bayesian concordance analysis in BUCKy. Concordance factors indicated adjacent to nodes. 

Supplementary Figure S4.  (a) PAML-inferred time-calibrated phylogeny of Carangimorpha based on 596 UCE loci.  Histograms in b, c, and d are the same as those presented in Figure 1, depicting BEAST-inferred posterior distributions of branch lengths subtending the origin of bodyplans for (b) billfishes (Xiphioidei) and moonfishes (Menidae); (c) remoras (Echeneidae); and (d) flatfishes (Pleuronectiformes).  The vertical red line in b, c, and d represents the PAML-estimated time for bodyplan origin, and its value, l, in millions of years, is also indicated next to each histogram.  Red dots denote fossil-calibrated nodes.
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