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Figure 1. (a) DES color-magnitude diagram of Tucana II1. Stars within 18" of the center of Tuc III are plotted as small black dots,
and stars selected for spectroscopy (as described in §2.2) are plotted as filled gray circles. Points surrounded by black outlines represent
the stars for which we obtained successful velocity measurements, and those we identify as Tuc 11l members are filled in with red. The
M2 seauence and PARSEC isochrone used to define the RGB of Tuc 111 are disolaved as blue and red curves. respectivelv. (b) Spatial



Table 3

summary of Properties of Tucana [11

Row Quantity Value

(1) RA (J2000) 93:56:36
(2) Dee (J2000) —59:36:00
(3) Distance (kpc) 25+ 2
(4)  Mvyp —2.4+£04
(5)  Lvp (Le) 7801550
(6) ri/2 (pc) 44 + 6
(7)) Vha (km s™1) ~102.3+ 0.4 £ 2.0
(&) Vasr (km s71) —-195.24+0.4 £ 2.0
(9) g (km s~1)2 < 1.5
(10)  Mass (Mg)? < 8 x 104
Iill:l f".“lfl_.v Iif'l.’l@,‘rl_.[gja < 2*19
(12)  Mean [Fe/H] ‘ —2.49F0 87
(13) Metallicity dispersion (dex)® < 0.19
(14)  logq J(0.2°) (GeV? cm™2) <17.8

Note. — Rows (1)-(6) are taken from the DES photo-
metric analysis of Drlica-Wagner et al. (2015a). Values in
rows (7)-(14) are derived in this paper.

A Upper limits listed here are at 95.5% confidence. See the
text for values at other confidence levels.
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Figure 1 | Images of Milky Way Progenitors at redshifts z = 1.2 to 1.3. The top panels show the ALMA images of the redshifted CO J=3-2 emission for each
galaxy. The inset bar shows a scale length of 3 arcseconds, and the hashed ellipse shows the size of the synthesized ALMA beam of each observation. The contours
denote the emission at 2 times the noise. The bottom panels show combined Hubble Space Telescope images at 0.78, 1.1, and 1.6 pm (approximately the rest-frame
U—, V- and R-band emission). The contours denote ALMA CO(3-2) emission with levels at 2, 24/2, and 4 times the noise. The inset bar shows a scale length of 1
arcsecond, which corresponds to a physical scale of 8.3-8.4 kpc at these redshifts.

Table 1 | Properties of Progenitors of Milky-Way-Mass Galaxiesat z = 1.2 — 1.3

ZFOURGE  zopm®  zco' R.A.° Decl.” Tcop-—n" FAE Mgas" Lir? M}

ID (deg.) (deg.) (Jykms™') (10°Kkms™'pc®) (10" Mgz) (10" Lg) (10'° M)
CDFS 467 1.220 1.221 53.05850 —27.85678  0.11(0.05) 1.4(0.6) 0.55(0.19) 1.5(0.1) 2o
CDFS 4409 1.220 1.220 53.18124 —-27.76566  (.25(0.06) 3.3(0.8) 1.4 (0.4 ) 3.1(0.1) L
CDFS 6497 1.215 1.215 53.04564 —27.72493  0.33(0.04) 4.3(0.6) 2.3 (0.3 ) 2.3(0.3) 20103

CDFS8193 1.326 1.326 53.07405 —27.69459  0.31(0.05) 4.9(0.8) 2.0 (04 ) 2.2(0.3) 1903

0.2
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Figure 3 | The relation between the molecular gas fraction and total stellar
mass in galaxies at z = 1 — 1.5 compared to local galaxies. Here the gas
fraction is defined as the ratio M., /(Mg + M. ). The progenitors of Milky
Way-mass galaxies at z = 1.2 — 1.3 are denoted by large, red spirals. The red
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