Appendix S2. Supplemental Divergence Time Estimation Analyses
Supplemental Divergence Time Analysis Methods:
In order to explore dating parameter space, we compared the three calibration-based analysis described in the main text to an analysis using only two calibrations (Maui and Hawaii, from Figure S2a), to two analyses using locus-specific rates. The mitochondrial gene COI has been used extensively to estimate divergence times among arthropod taxa (e.g.: (Brower, 1994; Papadopoulou et al., 2010; Quek et al., 2004)) and researchers are accustomed to thinking about molecular rates based on this gene. However, the difficulty in applying divergence rates is in selecting which rates to use, since this parameter is unknown for most species. We performed two rate-based analyses using COI rates from the literature, applying the rates as a truncated normal prior to the COI partition and allowing rates of the other partitions to vary (uniform prior: lower=1.0E-10, upper=0.5).
In the first rate-based analysis (Fast Rate), a COI divergence rate derived from Hawaiian arthropods, 5.2%/million years, was applied as a truncated normal prior to the ucld.mean parameter of the COI partition (ucld.mean: x=0.026, SD=0.007, lower=0.01 upper=0.033). This rate was based on divergence among pairs of taxa that are situated with one taxon on Maui and the other on Hawaii, and includes a wide variety of arthropods including moths, beetles, flies and spiders (data is from Table S3 within reference (Goodman et al., 2012)). The uncorrected pairwise sequence divergence was calculated for each pair of taxa in the table, outliers were excluded, and an average was taken. This average was divided by the age when Hawaii reached its maximum height, approximately 0.5 million years ago (Carson & Clague, 1995), which tends to be considered the most biologically plausible scenario for most taxa that rely on having mature habitats in place before being able to establish. In the second rate-based analysis (Slow Rate), a commonly applied divergence rate for the COI locus in arthropods (2.3%/million years (Brower, 1994)) was applied as a truncated normal prior to the ucld.mean parameter of the COI partition (ucld.mean: x=0.0115, SD=0.0068, lower=0.0047 upper=0.0183). The details of each analysis are presented in the main text. 

Supplemental Divergence Time Analysis Results: 

The estimated times of arrival of the Eurynogaster complex to the Hawaiian archipelago is similar, with overlapping confidence intervals, between the three island-calibration analyses (11.83, 95% HPD: 9.08 – 15.04, Figure S2b) Ma, the two island-calibration analysis (11.37, 95% HPD: 7.47—15.83, Figure S2c) Ma and the Fast Rate analysis 13.95 (95% HPD: 8.88-20.62) Ma (Figure S2d). The use of the Slow Rate yields a much older date of arrival to the Hawaiian archipelago, 24.56 (95%HPD: 15.88-36.10) Ma (Figure S2e). Estimates for rates of evolution at each partition are reported in Table S2b. 











Table S2a. Nodes used for calibrating divergence time estimation in BEAST: support and calibration used.
	Node Calibrated
	Taxa Included
	Support: 
MrBayes 
(Posterior Probability)

	Calibration: normal distribution
 mean (SD),
(95% range of time encompassed by distribution) 
(Carson and Clague, 1995)

	1. Hawaii
	E.maculata205058_205038
E.n.sp.1.133
E.sp.nr.maculata115
E.sp.nr.maculata126
E.sp.nr.maculata141
E.sp112
E.variabilis205226
	0.97
	0.5 (0.2)
 (170 – 830 Ka)


	2. Maui
	E.clavaticauda95
E.maculata132
E.maculata205058_205380
E.n.sp.1.133
E.sp.nr.cilifemorata83
E.sp.nr.clavacauda93
E.sp.nr.maculata115
E.sp.nr.maculata126
E.sp.nr.maculata141
E.sp112
E.sp135
E.variabilis205226
	1.0
	1.3 (0.13)
 (1.1 – 1.5 Ma)

	3. Kauai
	U.clavastyla130
U.fusticercus205027
U.fusticercus61
U.palustricola127
U.palustricola134
Ar.dolichostoma205016
Ar.dolichostoma205017
Ar.dolichostoma205359
Ar.xanthopleura147
Ar.xanthopleura205018
	1.0
	5.0 (0.5)
 (4.2 – 5.5Ma)
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Table S2b. Comparison of results from the divergence time analyses: estimated date of arrival of the Eurynogaster Complex to the Hawaiian Islands and estimated evolutionary rates for each partition (ucld mean and 95% HPD). 
	Partitions:

	Age of Eurynogaster Complex, million years
(95% HPD)
	
	CADpos3
	CADpos1, EF1pos1,
EF1pos1

	CADpos2
EF1pos2, ND2pos2
	CAD_Intron
EF1intron1
EF1intron2

	EF1pos3, 
EF1 pos3

	COIpos2,
CO2pos2,
EF1 pos2

	EF1 intron

	12S,
16S,
ND2pos1
	COIpos3,
CO2pos3,
ND2pos3

	COIpos1,
CO2pos1

	3 Island Calibrations
(Hawaii, Maui, Kauai)
	11.83
(9.08-15.04)
	
	1.44 E-2
(1.01 E-2 – 2.05 E-2)
	1.22 E-3
(8.23 E-4 – 1.69 E-3)
	2.13 E-3
(1.32 E-3 – 3.30 E-3)
	1.66 E-2
(1.09 E-2 – 
2.37 E-2)
	5.96 E-3
(4.40 E-3 – 
7.80 E-3)
	4.78 E-4
(2.77 E-4 – 7.35 E-4)
	4.58 E-2
(1.99 E-2 – 0.11)
	9.77 E-3
(7.01 E-3 – 1.32 E-2)
	7.51 E-2
(5.74 E-2 – 9.78 E-2)
	1.16 E-2
(8.26 E-3 – 1.56 E-2)

	2 Island Calibrations
(Hawaii, Maui)
	11.37
(7.47-15.83)
	
	1.58 E-2 (9.75 E-3 – 2.38 E-2)
	1.30 E-3
 ( 8.25 E-4 – 1.92 E-3)
	2.08 E-3 
(1.25 E-3 – 3.28 E-3)
	1.72 E-2 
(1.04 E-2 – 2.59 E-2)
	6.41 E-3
 (4.15 E-3 – 9.13 E-3)
	5.23 E-4 
(2.79 E-4 – 8.65 E-4)
	6.09 E-2 (1.99 E-2 – 0.13)
	9.53 E-3 (6.35 E-3 – 1.38 E-2)
	7.95 E-2 (5.36 E-2 – 0.11)
	1.2 E-2 (7.53 -3 – 1.77 E-2)

	
	
	
	
	
	
	
	
	
	
	
	
	

	Evolutionary Rates
	
	COI
	CADpos3
	CADpos1, EF1pos2,
EF1pos1
	CADpos2
EF1pos2, ND2pos2
	CAD_Intron
EF1intron1
EF1intron2
	EF1pos3, 
EF1 pos3

	CO2pos2,
EF1 pos2

	EF1 intron

	12S,
16S,
ND2pos1
	CO2pos3,
ND2pos3
	CO2pos1

	Slow Rate (2.3%)
	24.56
(15.88-36.10)
	1.66 E-2
(1.37 E-2 – 1.83 E-2)
	6.87 E-3
(3.89 E-3 – 1.10 E-2)
	5.64 E-4
(3.22 E-4 – 8.59 E-4)
	9.59 E-4
(5.20 E-4 – 1.56 E-3)
	7.71 E-3 
(4.26 E-3 – 
1.21 E-2)
	2.76 E-3
(1.68 E-3 – 
4.02 E-3)
	1.94 E-4
(9.32 E-5 – 3.25 E-4)
	2.15 E-2
(7.97 E-3 – 5.76 E-2)
	4.23 E-3
(2.53 E-3 – 6.04 E-3)
	2.97 E-2
(1.82 E-2 – 4.27 E-2)
	2.87 E-3 (1.75 E-3 – 4.19 E-3)

	Fast Rate (5.2%)
	13.95
(8.88-20.62)
	3.06 E-2
(2.49 E-2 – 3.3 E-2)
	1.22 E-2
(6.76 E-3– 
1.89 E-2)
	9.97 E-4
(5.73 E-4 – 
1.52 E-3)
	1.70 E-3
(8.91 E-4-
2.76 E-3)
	1.34 E-2
(7.42 E-3 – 
2.10 E-2)
	4.87 E-3
(2.95 E-3 – 
7.13 E-3)
	3.42 E-4
(1.61 E-4 – 5.74 E-4)
	3.70
 (1.34 E-2 – 9.43 E -2)
	7.35 E-3 (4.47 E-3 – 1.1 E-2)
	5.23 E-2
(3.18 E-2 – 7.79 E-2)
	5.08 E-3
(3.02 E-3 – 7.44 E-3)




FIGURE S2A. CALIBRATIONS USED IN THE DIVERGENCE TIME ANALYSIS (DESCRIBED IN TABLE S2A)


FIGURE S2B. BEAST 3 CALIBRATION TIME TREE (KAUAI, MAUI, HAWAII ; TABLE S2A, FIGURE S2A). 

FIGURE S2C. BEAST 2 CALIBRATION TIME TREE (MAUI, HAWAII ; TABLE S2A, FIGURE S2A). 
FIGURE S2D. ALTERNATE BEAST TREE USING COI DIVERGENCE RATE, FAST RATE ANALYSIS (5.2%/MILLION YEARS):
 
	




FIGURE S2E. ALTERNATE BEAST TREE USING COI DIVERGENCE RATE, SLOW RATE ANALYSIS (2.3%/MILLION YEARS): 
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