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ABSTRACT 
Multicolor and multiaperture photometry in a new w, b, F, r system, standard V2q magnitudes, 

new types, and velocities are listed for 405 E, SO, SBO, SO/a (and a few Sa) galaxies. Corrections 
for the effects of color and magnitude variations with aperture are derived. Average colors 
reduced to 0/D(O) = 0.5, and standard V2q magnitudes reduced to 0/D(O) = 2.5, are also given 
for each galaxy. 

The existence of a color gradient across the face of many galaxies is seen in our data. Colors 
are generally redder toward the nucleus. The gradients show a strong wavelength dependence, 
similar to the C-M effect itself. The mean gradients are the same for E and SO galaxies separately 
and show no dependence on absolute magnitude in the range — 20 < Mv < — 24. 

Differentiation of the color-aperture effect gives an average variation of A(w — V) = 0.15 mag 
in the surface color over the interval 0.1 < OID(0) < 1.0. This variation can be explained by an 
outward decrease in mean metal abundance in the disks and halos by a factor of ~ 2 over the 
stated diameter interval. 

The mean Galactic reddening obtained from the data is smaller by a factor of 2 in è — V, 
V — r, and u — V than values based on galaxy counts, but is consistent with other recent deter- 
minations from colors of high-latitude stars and globular clusters. 

The C-M effect is shown to be the same for field E and SO galaxies as for cluster and group 
members. Hence the effect may be universal and, further, the present data provide no evidence for 
differences in the stellar content of early-type galaxies that depend on their environment. 
Subject headings: galaxies: photometry — galaxies: structure 

I. INTRODUCTION 

We began a photometric program in 1973 to observe 
most of the E and SO galaxies in the Shapley-Ames 
catalog (1932). The observations of 405 galaxies were 
made in the w, b, F, r system described in Paper I 
(Yisvanathan and Sandage 1977). The aim is to obtain 
independent distances to a large homogeneous sample 
of group and field galaxies in the local region. This 
sample, combined with data for nearby early- and 
late-type spirals (Sandage and Tammann 1975; 
Yisvanathan and Griersmith 1977) may eventually 
permit a measurement of the velocity perturbations 
of field galaxies caused by density contrasts of nearby 
clumps (Sandage, Tammann, and Hardy 1972; Silk 
1974; Peebles 1976), from which the local value of the 
deceleration parameter qQ would follow. It is important 
to note that this and other local tests of the cosmo- 
logical model entirely avoid the problems of evolu- 
tionary effects because of the short look-back time, 
and are therefore very powerful. 

The colors and magnitudes of the galaxies were 
measured in the manner described in Paper I, using 

the telescopes at Palomar and at Las Campanas. 
Radial velocities for galaxies with unknown redshifts 
were measured at Mount Stromlo between 1969 and 
1972, and at Palomar since 1970. New galaxy types 
were also obtained from large-scale reflector plates 
from Mount Wilson, Palomar, and Las Campanas, 
and from Uppsala Schmidt plates taken at Mount 
Stromlo. 

In this paper, we present these data for the program 
galaxies. This is followed by a discussion of the color- 
aperture effect for E and SO galaxies, the X-reddening 
due to redshift, and the aperture correction to F 
magnitudes. An average standard corrected color, 
reduced to 6ID{0) = 0.5, and a standard F magnitude 
reduced to O/DiO) = 2.5 are given for each galaxy. 
Galactic reddening as a function of b is derived from 
the corrected color data. 

Finally, a demonstration is given that the C-M 
relation, established in Paper I for the Yirgo cluster 
and nine other nearby groups and clusters, applies 
equally to the present sample of E and SO field 
galaxies. Hence, whatever the cause of the C-M effect, 
it appears to be universal, and may be useful for the 
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determination of relative distances to galaxies in TABLE ! 
clusters, groups, and in the general field. Adopted Values for the 13 Standard Stars 

II. DATA 

a) The Sample 

Of the 394 galaxies of types E, SO, SBO, or SBO/a in 
the Shapley-Ames catalog of 1246 bright galaxies, we 
have obtained photoelectric data for 323, which is 83% 
of the total. An additional 82 galaxies have been 
observed, some of which are in the Shapley-Ames 
catalog but are of later type, and some are fainter than 
the catalog limit. A total of 405 galaxies are in the 
final sample. 

The projected distribution of these galaxies in 
galactic coordinates is shown in Figure 1. Hubble’s 
(1934) zone of avoidance is sketched, and the number 
of low-latitude galaxies makes it again possible to 
study the galactic reddening (§ VI). 

b) Instrumentation and Observational Procedure 

The automatic scanner with a digital recording 
system (Visvanathan 1972; Paper I; Visvanathan and 
Griersmith 1977) was used in a single-channel mode 
for all the observations. An ITT FW130, S20 photo- 
multiplier was used with an SSR 50 MHz preamplifier. 

The filter wheel containing the wl5 w2> b, F, and r 
filters described in Paper I was rotated by a stepping 
motor that was programmed to dwell for predeter- 
mined times at each filter position. The exposures 
through the filters were 128, 128, 12, 12, and 24 units 
of 15.5 ms, respectively. The total time for a single 
scan was kept at 6 seconds. To maintain control of the 
sky variations, the number of the scans for any one 
observation was kept to 16 or 32, and the galaxy 
observation was always preceded and succeeded by 
the sky. 

The net galaxy count was converted into magnitude 
and reduced to outside the atmosphere using average 
extinction coefficients for each color. A description of 
the instrument, recording system, and the observing 
and reduction procedures is given in Paper I. 

The scanner was used at the Cassegrain foci of the 
1.5 m and 5 m reflectors at Palomar, and the 1m 
Swope reflector at Las Campanas. The diameters of 
the focal plane apertures were 14!9, 30'T, 60'T, and 
84"6 at the Palomar 1.5 m, and 1% smaller for the 
Las Campanas telescope. 

c) The Color System 

The data were obtained through the medium-band 
interference filters uu w2, b, and r and a conventional 
broad-band V filter. The transmission curves of the 
interference filters were folded with a typical S20 
photomultiplier response, a giant E galaxy continuum, 
and one Earth’s atmosphere to derive the effective 
wavelengths of ÀÀ3466, 3625, 4522, and 6738 Â for the 
Wi, w2, b, and r filters, respectively. The effective wave- 
length for the V filter (GG14 + BG18) is 5400 Â. 

In the reduction, intensities through the two ultra- 
violet filters wl5 w2 were added to form a single u point 

Name V b - V V - r u - V 

HD 19445.... 8.00 
HD 84937.... 8.29 
HD 140283... 7.22 
HD 183143... 6.87 
M67-81  10.03 
M67-105..... 10.30 
M3-1402..... 12.66 
M92-114  13.83 
HD 225233... 7.30 
HD 213785... 7.77 
HD 24249.... 7.35 
HD 106456... 7.57 
HD 151415... 7.10 

+ 0.21 0.22 1.04 
+ 0.15 0.16 1.05 
+ 0.22 0.30 1.10 
+ 0.80 0.87 2.18 
-0.24 0.02 0.49 
+ 0.81 0.80 3.34 
+ 0.33 0.31 1.57 
+ 0.56 0.46 2.07 
+ 0.19 0.22 1.34 
+ 0.10 0.16 1.17 
-0.05 0.00 1.29 
+ 0.64 0.61 2.82 
+ 1.16 1.15 4.57 

at <A> ^ 3550 Â with AA ^ 250 Â. The resulting 
ubVr system gives colors u — V, b — V, and V — r 
and a visual magnitude V which we reduced to the 
standard Johnson and Morgan (1953) scale and zero 
point. The zero points in color are defined by 13 
standard stars whose adopted values are given in 
Table 1. These standard stars were observed many 
times during the three observing seasons. 

d) Observed ubVr Data for Program Galaxies 

The adopted photometric data for the 405 galaxies 
are listed in Table 2. They have been reduced to a final 
homogeneous photometric system by night corrections 
determined from the complete material at the end of 
the program. 

The NGC galaxies are listed first in column (1). 
Twenty-two IC galaxies, two anonymous systems, and 
two faint galaxies in the Coma cluster (listed by their 
Rood-Baum [1967] numbers) are given at the end of 
the table. Column (2) gives the new galaxy types, on 
the system of the Hubble Atlas (Sandage 1961). The 
notation is standard, except that the ellipticity 
10(a — b)la is listed in parentheses for SO galaxies. 
The types are new and are internally homogeneous. 
They were determined over a short time from the 
available large reflector plates at the Mount Wilson 
and Palomar Observatories, and supersede those listed 
in Humason, Mayall, and Sandage (1956, hereafter 
HMS). 

Column (3) lists the telescopes used in the photom- 
etry. P60 is the Palomar 1.5 m telescope, P200 is the 
5 m Hale reflector, and C40 the Swope 1 m reflector 
at Las Campanas, Chile. Column (4) is the diameter 
of the measuring aperture in arcsec. 

Column (5) gives the aperture ratio 6/0(0), using 
the reduced D(0) diameters from the Reference 
Catalogue of Bright Galaxies (de Vaucouleurs and 
de Vaucouleurs 1964; hereafter RCBG). Columns 
(6)-(9) give the V magnitude and the colors u — V, 
b — V, and V — r, respectively. Colons mark the data 
with larger errors due to insufficient statistics. Paren- 
theses mark values that are suspect, due either to poor 
skies for the particular observation, or to an occasional 
malfunction of the rotating filter wheel in the scanner 
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TABLE 2 
Catalog of ubVr Photometry of Bright E and SO Galaxies 

Name 
(1) 

Type 
(2) 

Tel 
(3) (4) 

e/D(0) 
(5) 

V 
(6) (7) 

b - V V - r 
(8) (9) 

Name 
(1) 

Type 
(2) 

Tel 
(3) (4) 

e/D(o) 
(5) 

V 
(6) (7) 

b - V 
(8) 

V - 3 
(9) 

N 16 
N 80 
N 83 
N 125 
N 128 
N 147 

N 148 
N 185 

N 205 

N 221 

N 254 
N 274 
N 404 

SB01(4) 
El 
EO 
SO/Sa 
S02(8) pec 
dE5 

SOi(6)/E6 
dE3 pec 

SO/E5 pec 

E2 

E2 (tidal) 
SO3(0) 

N 474 RS02(2) 
N 499 
N 507 
N 508 
N 524 

N 533 

N 584 

N 596 

N 636 
N 670 
N 720 

N 741 
N 750 
N 777 

E5 
SO!(3) 
EO 
SOx/Sa 

E3 

ES/SOx^) 

EO 

El 
Sa 
E3 

EO 
EO 
El 

N 890 E4/SOx(4) 

N 936 SB02/3/SBa 

N1023 SBOx(5) 

N1052 E3 

N1079 
N1172 
N1175 
N1199 
N1201 

RSa 
SOx(O) 
S02(8)/Sa 
E2 
SOx(6) 

P60 
P60 
P60 
P60 
P60 
P60 
P60 
C40 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
C40 
C40 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
C40 
C40 
P60 
G40 
P60 
C40 
C40 
P60 
C40 
C40 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
C40 
C40 
C40 
C40 
P60 
C40 
C40 
C40 

30:1 
14.9 
14.9 
30.1 
30.1 
84.6 
84.6 
29.8 
60.1 
60.1 
84.6 
14.9 
60.1 
14.9 
30.1 
60.1 
84.6 
84.6 
30.1 
30.1 
29.8 
29.8 
30.1 
60.1 
60.1 
84.6 
30.1 
60.1 
30.1 
30.1 
14.9 
30.1 
60.1 
60.1 
84.6 
30.1 
60.1 
29.8 
59.5 
30.1 
59.5 
60.1 
83.7 
29.8 
30.1 
7.6 

29.8 
14.9 
30.1 
30.1 
30.1 
14.9 
30.1 
60.1 
60.1 
30.1 
30.1 
60.1 
30.1 
30.1 
60.1 
84.6 
30.1 
60.1 
84.6 

120.9 
120.9 
30.1 
30.1 
60.1 
60.1 
84.6 
84.6 

120.9 
120.9 
29.8 
60.1 
29.8 
29.8 
30.1 
29.8 
59.5 
83.7 

0. 52 
0.25 
0.29 
0. 63 
0.33 
0.28 
0.28 
0.41 
0.20 
0.20 
0.28 
0.03 
0.13 
0.08 
0.16 
0.31 
0. 44 
0.44 
0.46 
0.46 
0.44 
0.47 
0.26 
0.53 
0. 53 
0. 74 
0.18 
0.36 
0.46 
0.42 
0.28: 
0.33 
0. 65 
0.65 
0.92 
0. 54 
1.07 
0.29 
0.58 
0.33 
0. 66 
0.66 
0.92 
0.39 
0.45 
0.06 
0.25 
0.32 
0.65 
0.65 
0.36 
0.31 
0.49 
0. 98 
0.98 
0.40 
0.40 
0.80 
0.43 
0.43 
0. 85 
1.20 
0.14 
0.27 
0.38 
0. 54 
0.54 
0. 24 
0.24 
0.48 
0.48 
0.67 
0.67 
0.96 
0.96 
0.36 
0. 73 
0.22 
0.39 
0. 54 
0.43 
0.43 
0.61 

12.52 
13.99 
14.35 
13.41 
12.51: 
13.33: 
13.22 
12.69 
11.93 
11. 88 
11.44 
13.38 
11.11 
10.15 
9.56 
9.02 
8. 82 
8. 85 

12.92 
12.85 
12.59 
12.99 
11.78: 
11.01 
11.03 
10. 71 
12.76 
12. 22 
12.97 
12. 89 
14.49 
11.92 
11.29 
11.29 
11.04 
13.03 
12.39: 
11.63 
11.13 
12.06 
11. 64 
11. 60 
11.49 
12.44 
13.19 
13.39 
11.60 
13.62 
13.02: 
13.08 
12. 82: 
13.72 
12. 66 
12.20 
12.21 
12.37 
12.24: 
11. 74: 
12.47 
12.46 
12.01 
11. 79 
11. 64 
11.11 
10. 86 
10. 64 
10.64 
'10.96 
10. 95 
10.39 
10.40 
10.24 
10.20 
10.09 
10.01 
11. 76 
11.24 
12.62 
13.15 
13.35 
12.59 
11.43 
11.24 

2.45 
2.53 
2.59 
2.12 
2.52: 
1.98: 
1.99 
2.27 
2.18 
2.16 
2.15 
1.74 
1. 77 
2.31 
2.27 
2.27 
2.24 
2.30 

2. 17 
2.33 
2.05: 
2.07 
2.05 
2.05 
2.33: 

(2.19) 
2.59 
2.55 
2.45 
2.69 
2.61 
2.61 
2.62 
2.44 

(2.39) 
2.36 
2.32 
2.27 
2.29 
2.26 
2.25 
2.30 
2.00: 
2.53 
2.42 
2.43 
2.56 
2.49 
2.49 
2.53 
2.56 
2.49 
2.36 
2.30: 
2.43: 
2.46 
2.45 
2.43 
2.40 
2.43 
2.41 
2.44 
2.41 
2.37 
2.49 
2.49 
2.45 
2.45 
2.48 
2.46 
2.45 
2.43 
2.47 
2.39 
2.17 
2.21 
2.52 
2.42 
2.34 
2.33 

0. 62 
0. 75 
0. 77 
0.58 
0. 64: 
0.52: 
0.51 
0.55 
0.59 
0.56 
0.61 
0.37 
0.40 
0.56 
0.55 
0.55 
0. 52 
0.56 

0.54 
0.63 
0.48: 
0. 50 
0.49 
0.54 
0.56: 

(0.57) 
0.68 
0. 67 
0. 76 
0. 69 
0. 66 
0.69 
0. 70 
0.65 

(0.61) 
0. 57 
0.58 
0.58 
0. 60 
0.54 
0.58 
0. 54 
0.52: 
0. 66 

.0.67 
0. 63 
0. 72 
0.68 
0.66 
0. 67 
0. 69 
0.69 
0.59 
0.61: 
0. 62: 
0. 62 
0.63 
0.62 
0.61 
0. 60 
0.58 
0.59 
0.56 
0.58 
0. 63 
0.61 
0.58 
0.61 
0. 60 
0.62 
0.59 
0.58 
0.62 
0. 60 
0. 60 
0.51 
0.73 
0.61 
0.54 
0.55 

0.58 
0.58 
0.66 
0.51 
0. 57: 
0. 54 
0.51 
0.50 . 
0. 56 
0.57 
0.55 
0.34 
0.42 
0. 52 
0.52 
0. 52 
0. 53 
0.52 

0.43 
0.48 
0.48: 
0.44 
0.50 
0.44 
0. 55: 

(0.49) 
0.59 
0.58 
0. 66 
0.62 
0.61 
0. 60 
0.57 
0. 56 

(0.57) 
0.50 
0.47 
0.52 
0.46 
0.51 
0.44 
0.51 
0.59: 
0.46 
0.45 
0.55 
0.54 
0.58 
0.57 
0.58 
0.58 
0.55 
0. 75 
0. 70; 
0.63: 
0. 53 
0.52 
0.56 
0. 50 
0.51 
0. 52 
0.50 
0.53 
0.54 
0.56 
0. 55 
0. 54 
0.54 
0.55 
0. 54 
0.57 
0.56 
0. 60 
0.57 
0. 50 
0.61 
0.61 
0.58 
0.47 
0.46 

N1209 
N1316 

N1316c 
N1317 
N1326 

E6 
E4 pec 

S 
SOx(2) 
RSBOx 

N1332 SOi(6) 

N1339 
N1344 

N1351 

N1374 

N1375 
N1379 

N1380 

N1380B 

N1381 

E4 

EO 

SOx(5) 
EO 

SOx(7) 

E4 

SOx(9) 

N1386 SOx(7) 

N1387 SBO 

N1389 
N1395 

N1400 
N1404 

N1411 
N1415 
N1426 
N1427 

N1439 
N1440 
N1453 

N1461 
N1512 
N1521 
N1527 
N1533 
N1537 
N1543 
N1546 
N1549 

SOx(4) 
Sa/SBa 
E4 
E5 

G40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 

SOx(5)/E5 C40 
C40 
C40 
C40 

SOx(6)/E6 C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 

SOx(4)/E4 C40 
E2 C40 

C40 
El C40 

C40 
C40 
C40 

El/SOx(l) C40 
E2 C40 

C40 
C40 
C40 
C40 

EO C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 

El C40 
SOx(5)/SBOx C40 
E2 

S02(8) 
SBa(rs) 
E3 
SBOx(6) 

P60 
P60 
C40 
C40 
C40 
C40 
C40 
C40 

E4/SOx(4) C40 
E6/SOx(6) C40 
RSBO 
[SOx(7)]: 
E2 

C40 
C40 
C40 
C40 

29:'8 
14.8 
29.8 
29.8 
59.5 
59.5 
83.7 
29.8 
14. 8 
29. 8 
29.8 
59.5 
59.5 
59.5 
29.8 
59.5 
29.8 
29.8 
59.5 
59.5 
83.7 
29.8 
59.5 
29.8 
59.5 
83.7 
29.8 
59.5 
83.7 
29.8 
59.5 
29.8 
29.8 
29.8 
59.5 
83.7 
29.8 
59.5 
83.7 
29.8 
29.8 
59.5 
83.7 
59.5 
29.8 
59.5 
7.6 

14.8 
29.8 
29.8 
29.8 
29.8 
29.8 
59.5 
59.5 
83.7 
29.8 
59.5 
29.8 
29.8 
29.8 
29.8 
29.8 
59.5 
59.5 
59.5 
83.7 
59.5 
29.8 
30.1 
30.1 
59.5 
83.7 
29.8 
29.8 
29.8 
29.8 
29.8 
29.8 
59.5 
29.8 
29.8 
59.5 

0.44 
0.07 
0.14 
0.14 
0.28 
0.28 
0.39 
0. 60 
0.13 
0. 20 
0.20 
0.40 
0. 40 
0.40 
0.27 
0.53 
0.46 
0.29 
0.58 
0.58 
0. 82 
0. 56 
1.11 
0. 50 
0. 99 
1.40 
0. 64 
0. 90 
1.27 
0.24 
0.47 

0.43 
0. 86 
1.21 
0.29 
0.57 
0. 80 
0.34 
0.34 
0. 69 
0.97 
0.95 
0.31 
0.61 
0.07 
0.14 
0.28 
0.28 
0.44 
0.37 
0.37 
0.74 
0.74 
1.03 
0.34 
0.69 
0.30 
0.26 
0.47 
0.37 
0.37 
0.74 
0.74 
0. 74 
1.03 
0.77 
0.40 
0.47 
0.47 
0. 93 
1. 30 
0.38 
0.16 
0.44 
0.36 
0.23 
0.35 
0.41 
0.33 
0.21 
0.42 

12.31 
11.29 
10. 59 
10.60 
9.98 
9. 97 
9. 59 

14. 05 
12.61 
11. 75 
11.73 
11.28 
11.27 
11.27 
11.46 
11.01 
12.47 
11.71 
11.17 
11.15 
10. 97 
12. 55 
12.11 
12.19 
11. 84 
11.70 
13.24 
11. 77 
11.53 
11.42 
10. 82 
13.68 
13.63 
12.19 
11. 83 
11. 72 
12.31 
11. 78 
11.58 
11. 76 
11.74 
11.44 
11.24 
11. 89 
11.61 
11.16 
12.96 
11. 85 
11.21 
11.18 
12.12 
11.07 
11.06 
10. 62 
10. 60 
10. 42 
11. 74 
11.12 
12.03 
12. 80 
12.48 
12.20 
12.18 
11.71 
11. 69 
11. 67 
11.48 
12.20 
12.56 
12.64 
12.52 
12.13 
11. 93 
12.46 
12.28 
12.74 
11. 85 
11. 99 
11. 74 
11. 33 
12. 70 
11.22 
10. 73 

2.40 
2.44 
2.42 
2.44 
2.41 
2.45 
2.40 

2.46 

2.51 
2.45: 
2.29 
2.27 
2.22 
2.27 
2.24 
2.17 
2.14 
2.31 
2.29 
2.27 
1.95 
2.19 
2.20 
2.35 
2.29 
2.07 
2.15 
2.25 
2.21 
2.26 
2.16 
2.18 
2.12 
2.41 
2.37 
2.35 
2.42 
2.16 
2.44 
2.46 
2.45 
2.50 
2.51 
2.45 
2.48 
2.41 
2.44 
2.36 
2.39 
2.36 
2.55 
2.48 
2.17 
2.13 
2.26 
2.20 
2.18 

2.17 
2.48 
2.47 
2.60 
2.58 

2.41 
1.95 
2.36 
2.31 
2.39 
2.26 
2.36 
2.09 
2.32 
2.31 

0. 60 
0. 60 
0.58 
0.56 
0.57 
0.54 
0.60 

0. 63 

0.57 
0.57: 
0.53 
0.51 
0. 53 
0. 54 
0.49 
0.49 
0.52 
0. 60 
0.54 
0.47 
0.42 
0. 53 
0. 52 
0. 54 
0.58 
0. 54 
0.56 
0.59 
0.51 
0.53 
0. 53 
0.52 
0.55 
0.61 
0. 62 
0. 60 
0. 67 
0. 53 
0.58 
0. 54 
0.59 
0. 64 
0.58 
0. 64 
0. 65 
0.57 
0.59 
0.60 
0.58 
0.59 
0. 65 
0.61 
0.55 
0. 66 
0.56 
0.53 
0. 59 

2.15 0. 55 

0. 53 
0.68 
0. 66 
0. 72 
0. 74 

0. 64 
0.54 
0. 64 
0. 54 
0.61 
0.57 
0. 58 
0.60 
0.56 
0.57 

0.56 
0.56 
0. 55 
0.56 
0. 55 
0.55 
0.54 

0.55 

0.54 
0.48: 
OÍ 49 
0.47 
0. 49 
0.48 
0.49 
0. 50 
0.51 
0.48 
0. 50 
0.48 
0.48 
0.46 
0.42 
0.52 
0.51 
0.48 
0.43 
0.45 
0.46 
0.45 
0.51 
0.47 
0. 55 
0.54 
0.58 
0. 56 
0. 52 
0.44 
0.56 
0. 56 
0.51 
0.51 
0.51 
0.50 
0. 60 
0.50 
0.46 
0. 52 
0.53 
0.52 
0.57 
0.55 
0. 50 
0. 55 
0.46 
0.45 
0.49 

0.45 

0.51 
0.58 
0. 70 
0.55 
0.59 
0.54 
0.57 
0.53 
0.52 
0.54 
0.46 
0.51 
0. 62 
0.46 
0.47 
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TABLE 2—Continued 

Name Type Tel 0" 0/D(O) V u - V b - V V - r Name Type Tel 0" 0/D(O) V u - V b - V V - r 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (1) (2) (3) (4) (5) (6) (7) (8) (9) 

N1553 SO^S) C40 
C40 

N1574 E4 C40 
N 1587 El P60 

P60 
N1587A El P60 
N1596 SOx(8) C40 
N1600 E4 C40 
N1617 Sa(s): C40 
N1638 E3/SOi(3) C40 

P60 
N1700 E3 C40 

P60 
C40 

N1726 503(5) C40 
P60 

N2217 SB03/SBa C40 
N2300 E3 P60 

P60 
P60 
P60 
P60 
P60 
P60 

N2310 SOiíS) C40 
N2314 E3 P60 

P60 
P60 

IC 2174 SOi(3) P60 
N2325 E4 C40 

C40 
N2434 EO C40 
N2475 E3 P60 
N2549 SOi(7) P60 

P60 
P60 

N25 63 E4 P60 
P60 

N2646 SO i(4) P60 
N2672 E2 P60 
N2673 EO P60 

P60 
N2685 SO(7) pec P60 

P60 
P60 
P60 
P60 

N2693 E2 P60 
N2732 SOi(7) P60 
N2749 E3 P60 
N2768 E6 P60 

P60 
N2781 SBa C40 

C40 
N2784 S01(4) C40 

C40 
N2787 SBO2 P60 

P60 
P60 
P60 

N2832 E3 P60 
N2859 RSB02(3) P60 
N2865 E4 C40 

C40 
N2880 SBOl P60 

P60 
N2902 SO 1(0) C40 
N2911 S03(2) P60 
N2924 El C40 
N2950 RSBO2/3 P60 

P60 
P60 

N2962 RSBO2 C40 
N2974 E4 P60 

P60 
P60 
P60 
P60 

N2983 SB02/SBa C40 
N2986 E2 C40 

C40 
N3032 S03(2) P60 

29:’8 0.20 10.94 
59.5 0.40 10.34 
29.8 0.40 11.42 
30.1 0.59 12.65 
60.1 1.18 12.24 
14.9 0.73 14.00 
29.8 0.34 11.92 
29. 8 0.41 12.55 
29. 8 0.26 11. 85 
14.8 0.24 13.70 
30.1 0.48 13.07 
29.8 0.36 12.16 
30.1 0.36 12.09 
59.5 0. 72 11.78 
29.8 0.60 12.79 
30. 1 0.60 12.68 
29.8 0. 14 11.93 
30. 1 0.42 12.25: 
60.1 0.83 11.74: 
60.1 0.83 11.73 
60. 1 0.83 11.71: 
84.6 1.17 11.61 
84.6 1.17 11.50 

120.9 1.68 11.41 
29. 8 0.29 12.81 
30. 1 0.50 12.78 
60. 1 1.00 12.39 
60.1 1.00 12.42 
60. 1 1.37 13.62 
29. 8 0.46 12. 81 
29.8 0.46 12.85 
29. 8 0.35 12.52 
14.9 0.31 14.05 
30.1 0.26 12.01 
60. 1 0.53 11.62 
60. 1 0.53 11.57 
30.1 0.41 13.13 
30.1 0.41 13.12 
30.1 0.68 13.39 
30.1 0.45 12.69 
30. 1 0.65 14.02 
30.1 0.65 13.92 
30.1 0.20 12.36 
60.1 0.40 11.94 
60. 1 0.40 11.90 
60.1 0.40 11.90 
84.6 0.56 11. 68 
60.1 1.05 12.35 
30.1 0.55 12.5 9 
30.1 0.60 12.98 
60.1 0.42 11.21 
84.6 0.59 10.91 
29. 8 0.31 12.34 
59.5 0. 61 11.97 
29. 8 0.21 11.35 
29. 8 0.21 11.35 
30.1 0.25 11.79 
60. 1 0.49 11.32 
60. 1 0.49 11.26 
84.6 0.69 11.06 
30.1 0.48 13.02 
60. 1 0.32 11.56 
29.8 0.50 12.29 
59.5 0.99 11.91 
30. 1 0.47 12.47 
60.1 0.93 12.06 
29.8 0. 63 12.99 
30.1 0.59 13. 15 
29. 8 0.47 13.26 
30. 1 0.33 11.66 
60.1 0.65 11.27 
84.6 0.92 11.09 
29.8 0.29 13.05 
30.1 0.36 11.98 
30.1 0.36 11.93 
30.1 0.36 11.93 
60.1 0.71 11.45 
60.1 0.71 11.45 
29. 8 0.33 12.66 
29. 8 0.44 12. 17 
59.5 0. 88 11.62 
14.9 0.21 (13.40) 

2.35 0.61 0.48 
2.43 0.63 0.50 
2.36 0.54 0.51 
2. 58 0. 65 0.57 
2.47 0. 64 0.55 
2.30 0.59 0.52 
2.34 0.59 0.43 
2.53 0. 63 0. 55 
2.36 0.57 0.58 
2.15 0.63 0.47 
2. 16 0.60 0.51 
2.38 0.56 0.53 
2.35 0. 65 0.50 
2.36 0. 60 0.52 
2.39 0.58 0.61 
2.45 0.66 0.55 
2.57 0.63 0.59 

2.66: 0.70: 0.58: 

2. 63 0. 66 0. 61 

2.22 0.58 0.51 

2.09: 0.49: 0.55: 
2.48 0.74 0.59 
2. 50 0. 64 0. 62 
2.58 0.72 0.67 
2.49 0.72 0.56 
2.42 0.65 0.54 
2.38 0.62 0.54 
2.33 0. 61 0.52 

(2.56) (0. 64) (0. 58) 
(2.31) (0.60) (0.58) 
2.45 0.68 0.55 
2.57: 0.71: 0.53: 
2.47: 0.39: 0.53: 

2.32 0.61 0.52 
2.20 0.57 0.53 
2.22 0.57 0.55 
2.20 0.56 0.53 
2. 14 0.56 0.52 
2.48 0.62 0.57 
2.31 0.53 0.48 
1.91: 0.60: 0.58: 
2.39 0.61 0.51 
2.36 0.60 0.52 
2.26 0.59 0.52 2- 16 0.55 0.51 2.77: 0.76*. 0.67: 
2.77: 0.75: 0.64'. 
2.69 0.73 0.61 
2.63 0.67 0.63 
2.65 0.69 0.59 
2.59: 0.66 0.60: 
2.28: 0.56: 0.62: 
2.41 0.59 0.48 
2.21 0.55 0.45 
2.24 0.58 0.48 
2.31 0.58 0.48 
2.25 0.56 0.48 
2.41: 0.64: 0.54: 
2.79: 0.78: 0.63: 
2.30 0.61 0.58 
2.26 0.53 0.49 
2.30 0.53 0.52 
2.25 0.53 0.44 
2.40 0.63 0.58 
2.56 0.63 0.59 
2.51 0.64 0.57 
2.46 0.68 0.55 
2.44 0.61 0.54 
2.45 0. 60 0.58 
2.41 0.56 0.56 
2.51 0.64 0.55 
2.46 0.62 0.57 
a. 53) (0.33) (0.39) 

N3056 SO!(5) C40 
N3065 SO2(0) P60 
N3078 El C40 

C40 
N3081 SBa(s) C40 
N3091 E3 C40 

C40 
N3115 E7/SOi(7) C40 

C40 
C40 
C40 
C40 

N3136 E4 C40 
N3156 E5 C40 
N3158 E3 P60 
N3193 E2 P60 

P60 
N3203 E7/SO(r) C40 
N3245 SOi(5) P60 
N3250 E3 C40 
N3258 El C40 
N3268 E2 C40 

C40 
N3271 Sa C40 
N3300 SB01 C40 
N3309 El C40 
N3348 EO P60 

star contamination P60 
Star near N3348 P60 
N3377 E6 P60 

P60 
N3379 EO P60 

P60 
N3384 SBO!(5) P60 

P60 
P60 
P60 

N3412 SB01/2 P60 
P60 
P60 
P60 
P60 

N3414 SO i P60 
P60 

N3415 E5 P60 
P60 

N3489 S03(5)or SBa P60 
P60 

N3516 [RSBO2]: P60 
P60 

N3557 E3 C40 
C40 
C40 
C40 
C40 

N3585 E7/SOi(7) C40 
C40 
C40 
C40 

N3607 S03(3) P60 
P60 
P60 
P60 

N3608 El P60 
P60 
P60 
P60 
P60 
P60 

N3610 E5 P60 
P60 

N3613 E6 P60 
P60 

N3619 SOs(O) P60 
P60 

N3626 S03(4) C40 
C40 

N3630 SOi(9) C40 
N3640 E2 P60 

P60 
N3665 S03(3) P60 

P60 

29:’8 0.65 12.50 
30.1 0.43 12.88 
29.8 0.51 12. 16 
59.5 1.02 11.75 
29. 8 0.30 13.09 
29.8 0.43 12.52 
59.5 0.86 12.01 
14.8 0.09 11.18 
29.8 0. 18 10.49 
59.5 0.36 9.96 
83.7 0.51 9.74 

119.6 0.72 9.59 
29.8 0.42 12. 14 
29.8 0.45 13.37 
30.1 0.55 (13.22) 
30.1 0.33 11.96 
60.1 0.66 11.49 
29.8 0.39 12.91 
30.1 0.30 11.97 
29.8 0.34 12.23 
29.8 0.51 12.65 
29.8 0.47 12.89 
29.8 0.47 12.87 
29.8 0.44 12.62 
29.8 0.46 13.26 
29.8 0.49 12.81 
14.9 0.24 12.57 
60.1 0.98 11.35 

7 - 13.05 
60.1 0.50 11.09 
84.6 0.71 10.87 
60.1 0.44 10.33 
84.6 0.62 10.07 
30.1 0.20 11.04 
60.1 0.39 10.65 
60.1 0.39 10.65 
84.6 0.55 10.47 
30.1 0.28 11.68 
30.1 0.28 11.67 
60. 1 0.55 11.32 
60. 1 0.55 11.27 
84.6 0.77 11.03 
30.1 0.26 11.99 
60.1 0.53 11.48 
30.1 0.39 12.97 
60.1 0.78 12.69 
60.1 0.51 10.75 
84.6 0.72 10.59 
30.1 0.49 12.18 
60.1 0.98 11.92 
14.8 0.14 12.53 
29.8 0.27 11.90 
59.5 0.54 11.32 
83.7 0.77 11. 12 

119.6 1.10 10.91 
14.8 0.19 11.98 
29. 8 0.38 11.36 
59.5 0.75 10.77 
83.7 1.06 10.56 
30.1 0.30 11.99 
60.1 0.60 10.85 
60.1 0.60 10.88 
84.6 0.85 10.62 
14.9 0.20 13.00 
30.1 0.40 12.09 
30.1 0.40 12.07 
60.1 0. 80 11.61 
60.1 0.80 11.57 
84.6 1.12 11.35 
60.1 0.74 11.23 
84.6 1.05 11. 11 
30.1 0.32 11.97 
60.1 0.63 11.51 
30. 1 0.29 12.73 
30.1 0.29 12.73 
59.5 0.67 11.62 
83.7 0.94 11.40 
29. 8 0.45 12.54 
60.1 0.62 11. 11 
84.6 0.87 10.91 
60. 1 0.68 11.49 
60.1 0.68 11.48 

2.12 0.54 0.53 
2.30 0.61 0.54 
2.4 8 0.64 0.53 
2. 44 0. 58 0. 59 
2. 18: 0. 69: 0.55: 
2.45 0.66 0.56 
2.44 0.62 0.58 
2.42 0.59 0.58 
2.36 0.55 0.58 
2.38 0.56 0.58 
2.30 0.58 0.58 
2.36 0.57 0.52 
2. 56 0. 65 0. 61 
1.67 0.43 0.44 

(2.53 ) (0.70) (0.53) 
2.37 0.59 0.48 
2.39 0.62 0.48 
2.35 0.59 0.56 
2.39 0.56 0.50 
2.60 0.67 0.60 
2.52 0.69 0.54 
2.54 0.67 0.62 
2.56 0.65 0.62 
2.08 0.51 0.53 
2.51 0.62 0.56 
2.50 0.68 0.57 
2.18 0.54: 0.51: 
1.71 0.27 0. 19 
2. 16 0.53 0.50 
2.16 0.51 0.47 
2.41 0.57 0.52 
2.40 0.58 0.50 
2.36 0.56 0.53 
2.34 0.55 0.51 
2.35 0.57 0.52 
2.32 0.55 0.49 
2.20 0.57 0.47 
2.20 0.51 0.45 
2.21 0.64 0.47 
2.18 0.51 0.45 
2. 18 0.49 0.48 
2.40 0.56 0.56 
2.35 0.57 0.53 
1.89: 0.46: 0.53: 
1.98: 0.52: 0.52: 
2.11 0.51 0.45 
2. 06 0. 50 0.44 
1.29 0. 43 0. 69 
1.42 0.47 0.63 
2.50 0.67 0.63 
2. 45 0. 65 0. 66 
2. 52 0. 70 0. 54 
2.47 0.65 0.58 
2.49 0.62 0.62 
2.40 0.58 0.58 
2.35 0.57 0.59 
2.41 0.60 0.50 
2.39 0.58 0.51 
2.40 0.59 0.53 
2.37 0.55 0.54 
2.34 0.57 0.52 
2.33 0. 54 0.52 
2.18 0.58 0.46 
2.32 0.58 0.50 
2.38 0.60 0.49 
2.33 0.55 0.48 
2.31 0.58 0.52 
2.32 0.57 0.49 
2.14 0.46 0.42 
2.17 0.47 0.44 
2.35 0.58 0.49 

2.31 0.60 0.54 
2.37 0.56 0.53 
2.05 0.46 0.46 
2.12 0.48 0.45 
2.38 0.59 0.54 
2.31 0.54 0.52 
2.32 0.57 0.49 
2.33: 0.59: 0.52: 
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TABLE 2—Continued 

Name Type Tel 0" 0/D(O) V u-V b-VV-r Name Type Tel 0" 0/D(O) V u-V b-V V-r 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (1) (2) (3) (4) (5) (6) (7) (8) (9) 

N3665 S03(3) P60 
P60 

N3720 EO C40 
N3732 Sa C40 
N3818 E5 C40 
N3872 E4 C40 
N3904 E2 C40 

C40 
C40 

N3923 E4 C40 
C40 

N3941 SBOi(4) P60 
P60 

N3945 RSBOo P60 
P60 

N3957 S03(9) C40 
N3962 El C40 

C40 
N3990 SO!(4) P60 
N3998 S01(3) PÓ0 

P60 
P60 

N4024 E4 C40 
N4026 S02(9) P60 

P60 
N4033 EÓ/SO^Ó) C40 
N4036 S03(8) P60 

P60 
N4111 S01(9) P60 

P60 
P60 

N4124 S03(6) C40 
C40 

N4125 E6 pec P60 
P60 

N4138 S03(5)/Sa P60 
P60 
P60 

N4143 SBOi(5) P60 
P60 

N4150 S01(4) P60 
P60 
P60 

N4179 80^9) C40 
C40 

N4203 SB0i/S01(2) P60 
P60 
P60 

N4220 SB02(or Sa) P60 
P60 
P60 

N4233 SBO(6) P60 
N4251 SOjíS) P60 

P60 
P60 
P60 

N4261 E3 P60 
N4262 SBC»! P60 

P60 
P60 

N4264 SB02 P60 
N4267 SBOi P60 
N4270 SO^?) C40 
N4278 El P60 

P60 
P60 
P60 

N4281 SOxíó) P60 
N42 83 EO P60 
N4291 E3 P60 
N4324 Sa(r) C40 

C40 
N4328 dE P60 

P60 
N4339 SOj/EO P60 
N4340 SBO(r) P60 
N4350 SOi(8) P60 
N4365 E3 P60 
N4371 SB01(4) P60 
N4374 El pec P60 
N4377 SO ^3) P60 
N4379 E2 P60 
N4382 SO^S) P60 

P60 

84:'6 0.95 11.26 
84.6 0.95 11.25 
29.8 0.60 13.51 
29. 8 0.54 12. 86 
29. 8 0.57 12.72 
29. 8 0.64 12.91 
29.8 0.43 11.95 
59.5 0.86 11.49 
83.7 1.21 11.28 
14.8 0.12 12.35 
29.8 0.25 11.55 
60.1 0.50 10.90 
84.6 0.71 10.70 
60.1 0.43 11.30 
84.6 0.60 11.13 
29.8 0.38 13.07 
29.8 0.54 12.01 
59.5 1.09 11.50 
30. 1 0.63 12.99 
30.1 0.30 11.48 
30.1 0.30 (11.41) 
60.1 0.59 (10.89) 
29. 8 0.47 12. 72 
30.1 0.22 11.50 
60. 1 0.44 11.14 
29.8 0.49 12.50 
60.1 0.47 11.20 
84.6 0.66 11.00 
30.1 0.28 11.22 
60.1 0.56 10.92 
84.6 0.79 10.82 
59.5 0.47 12.32 
83.7 0.67 12.00 
60.1 0.50 10. 81 
84.6 0.71 10.57 
30. 1 0.38 12.28 
30.1 0.38 12.24 
60. 1 0.76 11.67 
30.1 0.39 (12.08) 
60.1 0.78 (LI. 30) 
30.1 0.34 12.48 
60. 1 0.68 11.97 
84. 6 0.95 11.83 
29. 8 0.35 11.91 
59.5 0.70 11.50 
30. 1 0.25 11.77 
30. 1 0.25 11.73 
60.1 0.49 11.27 
60.1 0.54 11.95 
60.1 0.54 11.94 
84.6 0.76 11.72 
30.1 0.36 (L2.75) 
30.1 0.30 11.57 
60.1 0.60 11.23 
60.1 0.60 11.21 
84.6 0. 85 11.08 
30.8 0.25 11.76 
15.3 0.20 12.49 
15.3 0.20 12.46 
30.1 0.40 12.15 
30. 1 0.65 13.49 
30.1 0.23 12.15 
29.8 0.42 12.90 
30.1 0.28 11.39 
60. 1 0.55 10.91 
60.1 0.55 10.90 
84.6 0. 77 10.73 
30.1 0.32 12.19: 
30.1 0.59 12.63 
30.1 0.56 12.22 
29.8 0.35 12.44 
59.5 0.70 11.95 
30.1 0.77 14.73 
30.1 0. 77 14.54 
30.1 0.36 12.67 
30. 1 0. 19 12.52 
30.1 0.35 11. 83 
30.1 0.17 11.50 
30.1 0.27 12.09 
30.1 0.21 11.03 
30.1 0.45 12.39 
30.1 0.45 12.47 
30.1 0.13 11.09 
30.1 0.13 11.06 

1.65 0.47 0.58 
1.11: 0.27: 0.60: 

2.28 0.55 0.49 
2.42 0.62 0.59 
2.40 0.59 0.50 
2. 36 0. 60 0.55 
2.40 0.65 0.53 
2.43 0.54 0.59 
2. 56 0. 62 0. 55 
2.24 0.54 0.51 
2.24 0.54 0.47 
2.43 0. 59 0.52 
2.41 0.57 0.51 
2.27 0.55 0.58 
2.46 0.66 0.56 
2. 34 0. 65 0. 52 
2.23 0.57 0.51 
2.44 0.59 0.58 

(2.36) (0.57) (0.50) 
2.23 0.56 0.54 
2.33 0.55 0.55 

0.54 0.55 
2.21 0.51 0.51 
2.42 0. 61 0. 56 
2. 34 0. 60 0. 53 
2.24 0.53 0.49 
2. 18 0.54 0.47 
2.22 0.53 0.48 
2.00 0.47 0.48 
2.01 0.48 0.45 
2.40 0.58 0.56 
2.35 0.58 0.53 
2.07 0.49 0.52 
2.09 0.51 0.54 
1.99 0.47 0.51 

(2.41) (0.59) (0.51) 
(2.33) (0.56) (0.54) 
2.06 0.48 0.48 
2.03 0.48 0.47 
2.02 0.46 0.46 
2.32 0. 60 0. 54 
2.29 0.58 0.49 
2.42 0.57 0.58 
2.41 0.58 0.56 
2. 54 0.59 0.52 
2.23 0.59 0.53 
2.24 0.61 0.54 
2.20 0.55 0.55 

2.27 0.51 0.47 
2.21 0.49 0.52 
2.22 0.49 0.49 
2. 17 0.52 0.50 

2.38 0.58 0.55 
2.36 0.58 0.56 
2.26 0.60 0.53 
2.09 0.44 0.54 
2.37 0.59 0.57 
2.10 0.54 0.50 
2.43 0.59 0.54 
2.40 0.59 0.54 
2.40 0.56 0.54 
2.37 0.59 0.53 
2.18 0.60 0.55 
2.35 0.58 0.49 
2.33 0.62 0.52 

1.93 ... 0.58 
1.82 ... 0.37 

2.23 0.58 0.49 
2.26 0.49 0.59 
2.42 0.51 0.56 
2.37: 0.49: 0.59: 
2.41 0.59 0.56 
2. 11 0.55 0.49 
2.09 0.51 0.42 
2.16 0.51 0.45 
2.14 0.47 0.45 

N4386 SOLVES P60 
N4387 E5 P60 
N4406 E2 P60 

P60 
P60 
P60 
P60 

N4413 SBab P60 
N4417 E7/SO(7) P60 
N4425 SO/Sa: PÓ0 
N4429 S03/Sa pec P60 
N4435 SBOx(7) P60 
N4442 SBO^ó) P60 
N4458 El P60 
N4459 S03(3) P60 
N4464 E3 P60 
N4468 E4 P60 
N4472 E2 P60 

P60 
P60 
P60 
P60 

N4473 E5 P60 
N4476 E5 P60 

P60 
P60 

N4477 SBO/SBa P60 
P60 
P60 

N4478 E2 P60 
N4479 SBO P60 
N4486 EO P60 

P60 
N4494 El P60 

P60 
N4507 S[a(s)I]: C40 
N4526 S03(6)/Sa P60 
N4550 E7/SO P60 
N4551 E3 P60 
N4552 EO P60 

P60 
P60 
P60 

N4564 E6/SO P60 
N4570 S01(7)/E7 P60 
N4578 E3 P60 
N4589 E2 P60 
N4596 SBO/a: P60 
N4621 E5 P60 
N4623 E7 P60 
N4636 EO P60 
N4638 SOX/E7 P60 
N4645 E5 C40 
N4649 E2/SO P60 

P60 
N4660 E6 P60 
N4684 S01(7)star ? C40 
N4696 E3 C40 
N4697 E6 C40 

C40 
C40 
C40 

N4699 Sab(rs) C40 
C40 
C40 
C40 
C40 

N4742 E4 C40 
C40 

N4754 SBO ^5) P60 
N4756 E3 C40 
N4760 EO C40 
N4762 SO1(10) P60 
N4767 E5 C40 
N4786 E3 C40 
N4825 S03(3) C40 
N4860 E2 P200 

P200 
N4866 Sa C40 
N4873 SO P200 

P200 
P200 

N4874 SO P200 
P200 

30'.’1 0.45 12.55 
30.1 0.63 12. 83 
30.1 0.17 11.31 
30.1 0.17 11.30 
60.1 0.34 10.68 
84.6 0.48 10.39 

120.9 0.68 10.12 
30.1 0.28 13.77 
30.1 0.31 11.96 
30. 1 0.34 12.85 
30.1 0.19 11.81 
30.1 0.37 11.78 
30. 1 0.23 11.42 
30.1 0.47 13.04 
30.1 0.31 11.66 
30.1 0.56 12.92 
30.1 0.51 13.78 
30.1 0.11 10.77 
30.1 0.11 10.75 
30.1 0.11 10.72 
60.1 0.22 10.04 
84.6 0.32 9.77 
30.1 0.27 11.38 
30.1 0.58 13.10 
30. 1 0.58 13.04 
30.1 0.58 13.04 
30.1 0.18 11.84 
30.1 0.18 11.81 
60.1 0.36 11.26 
30.1 0.45 12. 16 
30.1 0.51 13.58 
30.1 0.14 11.09 
30.1 0.14 11.00 
60.1 0.53 10.85 
84.6 0.74 10.61 
29.8 0.33 13. 14 
30.1 0.16 11.23 
30.1 0.35 12.31 
30.1 0.53 12.75 
30.1 0.25 11.20 
30.1 0.25 11.20 
60.1 0.50 10.73 
84.6 0.71 10.53 
30.1 0.40 11.97 
30. 1 0.30 11.91 
30.1 0.22 12.59 
60.1 0.78 11.64 
30. 1 0.22 11.96 
30.1 0.23 11.33 
30. 1 0.37 13.34 
30.1 0.18 11.84 
30.1 0.51 11.99 
29.8 0.46 12.69 
30.1 0.16 10.81 
30.1 0. 16 10.80 
30.1 0.41 11.74 
14.8 0.17 13.07 
29.8 0.26 12.80 
29. 8 0. 16 11.22 
59.5 0.33 10.55 
83.7 0.46 10.29 

119.6 0.66 10.06 
14.8 0.09 11.42 
29.8 0. 18 10.76 
59.5 0.36 10.28 
83.7 0.51 10. 10 

119.6 0.72 9.97 
59.5 0.90 11.61 
83.7 1.27 11.50 
30.1 0.21 11.75 
29.8 0.54 13.23 
29. 8 0.50 12.94 
30. 1 0.20 11.84 
29.8 0.44 12.56 
29.8 0.50 12.77 
29. 8 0.45 12.91 
14.4 0.24 14.20 
14.4 0.24 14.21 
29.8 0.21 12.44 
5.1 0.27 15.54 

10.2 0.54 15. 15 
10.2 0.54 15. 12 
14.4 0.35 14.04 
14.4 0.35 14.01 

2.41 0.59 0.53 
2. 19 0.48 0.57 
2.36 0.53 0.47 
2.36 0.54 0.49 
2.40 0.55 0.47 
2.37 0.53 0.48 
2.30 0.53 0.50 
1.42: 0.27: 0.59: 
2. 19 0.48 0.45 
2. 17 0.54 0.37 
2.28 0.58 0.60 
2.38 0.54 0.56 
2.30 0.54 0.48 
2. 12: 0.52: 0.53: 
2.33: 0.66: 0.56: 
2.23: 0.53: 0.56: 
1.94: 0.53: 0.54: 
2.43 0.55 0.52 
2.47 0.56 0.55 
2.41 0.56 0.48 
2.48 0.56 0.54 
2.44 0.56 0.51 
2.34 0.54 0.48 

2.04 0.52 0.46 
2.08 0.46 0.50 
2.39 0.55 0.48 
2.36 0.58 0.52 
2.44 0.57 0.53 
2.16 0.50 0.54 
2. 19: 0.44: 0.57: 
2.50 0.57 0.54 
2.40 0.61 0.50 
2.23 0.54 0.46 
2.23 0.53 0.55: 

2.34 0.55 0.56 
2. 19 0.55 0.47 
2.12 0.44 0.46 
2.48 0.60 0.54 
2.39 0.61 0.49 
2.44 0.58 0.52 
2.42 0.58 0.56 
2.32 0.55 0.52 
2.37 0.57 0.54 
2.20 0.51 0.51 
2.38 0.57 0.57 
2.26 0.55 0.46 
2.30 0.55 0.53 
2.15: 0.54: 0.49: 
2.34 0.45 0.69 
2.29 0.51 0.49 
2. 57 0. 70 0. 64 
2.47 0.56 0.53 
2.45 0.56 0.51 
2.26 0.57 0.44 
(1.77) (0.51) (0.58) 
2. 60 0. 71 0. 67 
2.20 0.56 0.57 
2.28 0.54 0.52 
2.30 0.50 0.53 
2. 19 0.55 0.52 
2.27 0.55 0.57 

2.23 0.54 0.52 
2.18 0.53 0. 53 
2.13 0.52 0. 53 
2.02 0.46 0.44 
1.99 0.49 0.43 
2.31 0.55 0.54 
2.21 0.61 0.55 
2.39 0.64 0.56 
2. 19 0.58 0.48 
2.51 0.70 0.58 
2.28 0.60 0.61 
2.43: 0.61: 0.66: 
2.45 0. 73 0.56 
2.47 0.70 0.51 

2.36 0.69 0.49 
2.28 0.67 0.51 
2.50 0.72 0.54 
2. 53 0. 74 0. 59 
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TABLE 2—Continued 

Name 
(1) 

Type 
(2) 

Tel 
(3) (4) 

e/D(o) 
(5) 

V 
(6) (7) 

b - V V - ] 
(8) (9) 

Name 
(1) 

Type 
(2) 

Tel 
(3) (4) 

6/D(0) 
(5) 

V 
(6) 

u - V b - V V - i 
(7) (8) (9) 

N4874 SO 

N4881 EO 

N4883 SBO 

N4886 EO 
N4889 E4 

N4915 
N4923 

EO 
EO 

N4933A SO pec 
N4936 El 
N4958 SO^?) 

P200 
P200 

P60 
P200 
P200 

P60 
P200 
P200 
P200 
P200 
P200 
P200 
P200 
P200 

P60 
C40 

P200 
C40 
C40 
C40 
C40 

N4976 E4/S01(4) C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 

(star included) C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
P60 
C40 
P60 
P60 
P60 
P60 
P60 
C40 

N4984 Sa 
N5011 E2 
N5017 
N5018 

E2 
E4 

N5077 E3 
N5084 SO^S) 

N5087 S09/q(5) 
N5090 E2 7 

N5102 SO!(5) 

N5193 
N5216 

El 
EO 

N5266 SO! (5) 
N5273 SO/a 

N5328 
N5363 S03(5) pec C40 

C40 
N5422 S02(8) or Sa P60 
N5473 SBO^S) P60 
N5481 EO/SO1(0) P60 
N5485 SOs(O) 

N5493 
N5557 

E7/S02(7) 
E2 

P60 
P60 
C40 
P60 

N5574 S01(8)/SBa C40 
N5576 E4 

N5612 E2 
N5631 S03(2) 
N5739 
N5791 
N5796 
N5812 
N5813 

S 
50^4) 
EO 
EO 
El 

N5820 S02(4) 

N5831 E4 
N5838 S01(5) 
N5846 El 

C40 
C40 
C40 
P60 
P60 
C40 
C40 
C40 
P60 
P60 
P60 
P60 
C40 
P60 
P60 
P60 
C40 

14:’4 
14.4 
30.1 
14.4 
14.4 
30.1 
10.2 
14.4 
14.4 
10.2 
14.4 
14.4 
14.4 
20.6 
30.1 
29. 8 
10.2 
29.8 
29. 8 
59.5 
83.7 
29. 8 
59.5 
83.7 
29.8 
29.8 
29. 8 
29.8 
59.4 
83.7 
59.5 
83.7 
14. 8 
29.8 
59.5 
29.8 
29.8 
59.5 
83.7 
29.8 
29.8 
14.8 
29.8 
59.5 
83.7 

119.6 
14.8 
14.9 
29.8 
30.1 
30.1 
30.1 
60.1 
84.6 
29.8 
59.5 
83.7 
60.1 
30.1 
30.1 
30.1 
30.1 
29.8 
30.1 
29.8 
29. 8 
59.5 
14.8 
30.1 
30. 1 
29.8 
29.8 
29.8 
30.1 
30.1 
30.1 
30.1 
29.8 
30.1 
30.1 
30.1 
29. 8 

0.35 
0.35 
0. 73 
0.30 
0.30 
0. 63 
0.57 
0. 80 
0.87 
0.14 
0.19 
0.19 
0.19 
0.27 
0.40 
0.57 
0.51 
0.49 
0.47 
0.55 
0.77 
0.21 
0. 42 
0. 60 
0.29 
0. 69 
0.51 
0.41 
0. 82 
1.16 
0. 63 
0. 88 
0.17 
0.34 
0. 69 
0.54 
0.25 
0.50 
0.70 
0.47 
0.34 
0.05 
0.10 
0.20 
0.28 
0.40 
0.26 
0.32 
0.30 
0.26 
0.22 
0.22 
0.45 
0.63 
0.58 
0.49 
0. 68 
0.62 
0.36 
0.43 
0.44 
0.44 
0. 52 
0.47 
0.56 
0. 34 
0. 69 
0.30 
0.43 
0.35 
0.44 
0.49 
0.57 
0.28 
0.28 
0.58 
0.58 
0.52 
0. 24 
0.25 
0.25 
0.39 

13.96 
13.90 
13.37 
14.55: 
14.28: 
14.09 
14. 87 
14. 80: 
14. 66: 
13.83 
13.46 
13.37 
13.29 
13.14 
12.95 
12.56 
14.72 
13.04 
12.38 
11. 11 
11.00 
11.60 
11.09 
10. 88 
12.06 
12.48 
13.09 
11.81 
11.39 
11.22 
11.85 
11.57 
12.55 
11.54 
11.10 
12.41 
12.21 
11.62 
11.39 
12.08 
12.86 
11.99 
11.27 
10. 77 
10.56 
10.41 
13.52 
14.41 
12.40 
12. 83 
11.63 
11.55 
10. 99 
10. 79 
12.68 
10. 92 
10. 68 
12.33 
12.37 
13.19 
12.49 
12. 68 
12.08 
12.19 
13.02 
11.84 
11.45 
13.45 
12.35 
13.03 
12.70 
12.55 
12.29 
12.25 
12.17 
12.77 
12.76 
12.59 
11.68 
11.96 
11.90 
12.61 

2.52 

2.44 
2.33 
2.33 

2.35 

2.27 
2.53 
2.49 
2.47 
2.54 
2.49 

2.20 
2.35 
2.23 
2.50 
2.26 
2.28 
2.48 
2.37 
2.43 
2.11 
2.49 
2.19 
2.29 
2.30 
2.30 
2.46 
2.42 
2.28 
2.33 
2.28 
2.45 
2.78: 
2.67 
2.42 
2.40 
2.60 
1. 63 
1. 65 
1.81 
1.87 
1.93 
2.21 
2. 03 : 
2.60 
2.13 
2.20 
2.27 
2.23 
2.23 
2.37 
2.42 
2.37 . 
2.31 
2.22 
2.11 
2.32 

2.06 
2.35 
1.91: 
2.07 
2.06 
2.57 
2. 19 
2.40: 
2.50 
2.61 
2.57 
2.42 
2.49 
2.23: 
2.35: 
2.34 
2.59 
2.58 
2.56 

0.71 0.52 

0. 70 
0.63 
0. 67 

0. 67 

0. 64 
0. 70 
0. 64 
0.71 
0. 67 
0.68 

0.57 
0.66 
0.58 
0.71 
0.58 
0.58 
0.63 
0.62 
0.63 
0.56 
0.63 
0.63 
0.55 
0.53 
0. 50 
0.62 
0.62 

' 0.50 
0.55 
0.55 
0. 63 
0. 80: 
0. 76 
0. 69; 
0. 64 
0.67 
0.29 
0.34 
0.40 
0.42 
0.43 
0.51 
0.58: 
0.70 
0. 53 
0.52 
0.52 
0.52 
0.52 
0. 64 
0.58 
0.57 
0. 62 
0.54 
0.53 
0.56 

0.51 
0.54 
0.45 : 
0.51 
0.51 
0. 68 
0.51 
1.05: 
0. 64 
0. 66 
0. 60 
0. 60 
0. 60 
0.54: 
0. 55: 
0. 56 
0.59 
0.58 
0.61 

0.50 
0.56: 
0. 54: 

0.55 

0.55: 
0.55 
0. 54 
0.60 
0.57 
0.54 

0.56 
0.55 
0. 64 
0.64 
0. 54 
0. 50 
0.59 
0. 60 
0.56 
0.59 
0. 63 
0.57 
0.56 
0.51 
0.53 
0. 62 
0. 62 
0. 54 
0.49 
0. 50 
0.58 
0. 74 
0. 72 
0. 69: 
0.58 
0.69 
0.33 
0.37 
0.41 
0.43 
0.49 
0.56 
0.50: 
0. 70 
0. 52 
0. 54 
0. 55 
0. 52 
0.50 
0. 62 
0. 62 
0. 62 
0. 52 
0. 52 
0. 52 
0.55 

0.52 
0.44 
0.48: 
0. 54 
0.54 
0.68 
0.49 
0.57: 
0. 59 
0.61 
0.56 
0.56 
0.58 
0.49: 
0. 52: 
0.53 
0.58 
0. 60 
0.56 

N5864 SBa 
N5866 S03(8) 

N5898 EO 

N5903 
N5982 

N6307 
N6359 
N6482 

E2 
E3 

E4 
E2 
E2 

C40 
P60 
P60 
C40 
C40 
C40 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
P60 
C40 
C40 
C40 
P60 
P60 
P60 
P60 
C40 
C40 
C40 
C40 

N6782 SOj/óJ/Sa: C40 
N6835 S(a or b) 

E4 

star contaminates 
Star alone 

N6587 SO? 

N6658 SO(7) 
N6661 E4 
N6684 SB02(5) 

N6702 E2 
N6703 SO-^O) 

N6721 EO 

N6758 E2 

N6851 
C40 
C40 
C40 
C40 

N6854 E2 C40 
N6861 E6 C40 

C40 
N6868 E3 C40 

C40 
N6875 SO(3) or E3 C40 
N6876 E3 C40 
N6893 E3/S01(3) C40 

C40 
C40 
C40 
C40 
C40 
C40 
C40 

N6909 E5 
N6942 SBOi(3) 
N6958 E2 
N7007 SB01(4) 
N7014 E5 
N7020 RSO1(6)/RSa:C40 
N7029 E5 C40 
N7041 S01(7)/E7 C40 
N7049 E3 
N7079 E4 
N7097 E4 
N7135 S01(4) 

N7145 
N7155 

EO 
E2 

N7166 S01(7) 

N7168 
N7192 
N7196 E4 
N7213 El 

ES/SO^S) 
EO 

C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 

N7252 SO or Giant H IIC40 
N7302 S01(3) C40 
N7332 S02/3(9) P60 

P60 
P60 

N7377 S02 /3/Sa pec C40    — P60 
C40 
C4Q 
P60 
P60 
P60 
P60 

N7385 EO 
N7410 SBa(s) 

N7457 SO^S) 
N7464 SO? or S? 
N7465 S 
N7503 El 

29.8 
30.1 
30. 1 
29.8 
59.5 
59.5 
14.9 
30.1 
30.1 
14.9 
14.9 
14.9 
30.1 

7.7 
14.9 
30.1 
14.9 
14.9 
29.8 
59.5 
83.7 
14.9 
30.1 
30.1 
60.1 
7.6 

29.8 
29.8 
59.5 
29.8 
29.8 
14.8 
29.8 
29.8 
29.8 
29.8 
59.5 
29.8 
59.5 
29.8 
29.8 
14.8 
29.8 
59.5 
29.8 
29.8 
29.8 
29.8 
14.8 
29.8 
59.5 
29.8 
14.8 
29.8 
29.8 
29.8 
59.5 
29.8 
59.5 
83.7 
29.8 
29.8 
29.8 
14.8 
59.5 
29.8 
29.8 
29.8 
29.8 
29.8 
29.8 
30.1 
30.1 
60.1 
59.5 
30.1 
59.5 
83.7 
30.1 
14.9 
14.9 
14.9 

0.39 
0.22 
0. 22 
0. 67 
1. 34 
1.11 
0.22 
0.45 
0.55 
0.43 
0.27 
0.27 
0.55 

0.41 
0.83 
0.31 
0.25 
0. 23 
0.45 
0. 64 
0. 33 
0.35 
0.35 
0. 69 
0.11 
0.43 
0.44 
0.88 
0.34 
0.52 
0.26 
0.53 
0.53 
0.42 
0.40 
0. 81 
0.35 
0. 70 
0.49 
0. 42 
0.16 
0.33 
0.66 
0. 52 
0.35 
0.39 
0. 53 
0.22 
0.22 
0. 99 
0.32 
0.15 
0.34 
0.34 
0.44 
0. 61 
0.28 
0. 56 
0. 78 
0.34 
0.50 
0. 50 
0.22 
0. 88 
0.50 
0.36 
0. 52 
0. 35 
0.43 
0. 61 
0.28 
0.28 
0.56 
0. 70 
0.56 
0.41 
0.58 
0.23 
0.35 
0.29 
0.33 

12. 79 
11.55 
11.38 
12.45 
11. 99 
12.19 
12. 72 
12.19 
13 . 82 
13.35 
13.30 
12. 95 
11.97 
12.65 
13.38 
12.99 
13.94 
13.61 
11.70 
11.19 
10.95 
13. 79 
12.29 
12. 27 
11. 87 
14. 84 
12.99 
12. 50 
12.11 
12.90 
13.41 
13.08 
12.57 
12.49 
13.37 
11.88 
11. 57 
11.95 
11.46 
12.71 
12.42 
13.09 
12.64 
12. 13 
12. 88 
13.19 
12.35 
12. 77 
13.60 
12.98 
12.04 
12.20 
12.45 
12.53 
12.46 
12.54 
12.58 
12.26 
11. 83 
11. 79 
12.52 
12.84 
12. 83 
12. 90 
12.13 
12. 79 
12.51 
12. 30 
11.37 
12.80 
12. 99 
11. 86 
11. 79 
11.46 
12.06 
13.41 
11.39 
11.07 
12.65 
13.34 
14.62 
14. 67 

2.29 
2.26 
2.57 
2.52 
2.45 
2.24 
2. 25: 
1.69: 
2.\32 

1. 86 
2.05 
1. 65 
2.48: 
2.56: 
2.59 
2.62: 
2.33 
2.31 
2.26 
2.49 
2.47 
2.44 
2.45 
2.51 
2.48 
2.45 
2.35: 
2.10 

2.39: 
2.26: 
2.25 
2.28 
2.53 
2.54 
2.55 
2.45 
2.20 
2.49 
2.59 
2.52 
2.42 
2.07; 
2.38 
2.31 
2.29 
2.55 
2.21 
2.20 
2.32 
2.65 
2.20 
2.23: 
2.23 
2. 34t 
2.29 
2. 25 
2.26 
2.16 
2.27 
2.23 
2.46 
2.42 
2.26 
2. 24 
2.38 
2.27 
1.70 
2.33 
2.25 
2.13 
2.20 
2.29 
2.68: 

2.17 
1. 68 
1.57 
2.31 

0.52 
0.57 
0. 63 
0. 64 
0. 68 
0.52 
0.51: 

-0.10: 
0. 60 
0.39 
0.52 
0. 34 
0.62: 
0.69: 
0. 63 
0. 72: 
0.61 
0.59 
0.59 
0. 67 
0.63 
0.61 
0.61 
0.68: 
0. 65 
0.67 
0. 65: 
0. 56 

0. 63: 
0.56: 
0. 55 
0. 63 
0. 69 
0.61 
0. 66 
0. 60 
0.63 
0. 69 
0. 75 
0.62 
0.58 
0.51*. 
0.59 
0.56 
0.59 
0. 66 
0.61 
0.55 
0.59 
0. 63 
0.58 
0.56: 
0.55 
0.61: 
0.60 
0.55 
0.59 
0.50 
0.57 
0.47 
0.58 
0. 62 
0.61 
0.54 
0.58 
0.58 
0.39 
0.55 
0.56 
0.49 
0. 55 
0. 62 
0. 70: 

0. 57 
0.51 
0.39 
0. 83 

0. 55 
0.56 
0. 63 
0.61 
0.58 
0. 50 
0.55: 
1.13: 
0.49 

0.57 
0.48 
0. 24 
0. 64: 
0.65: 
0.61 
0.63: 
0.54 
0.49 
0.57 
0.60 
0. 57 
0.56 
0.57 
0. 55: 
0.58 
0. 64 
0.55: 
0.61 

0.56: 
0.51: 
0. 52 
0.58 
0.56 
0.56 
0. 60 
0.56 
0.55 
0.61 
0.64 
0.68 
0. 62 
0.44*. 
0.57 
0.53 
0.54 
0. 56 
0.58 
0. 53 
0.52 
0.64 
0.49 
0.50: 
0. 55 
0. 55: 
0. 52 
0.49 
0.47 
0.49 
0.56 
0.57 
0.55 
0.53 
0.55 
0.57 
0.51 
0. 57 
0.50 
0.50 
0. 52 
0.49 
0. 52 
0.43 
0. 63: 

0.49 
0. 62: 
0.49 : 
0. 60: 

713 
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TABLE 2—Continued 

Vol. 223 

Name 
(1) 

Type 
(2) 

Tel 
(3) (4) 

e/D(0) 
(5) 

V 
(6) 

u - V 
(7) 

b - V V - i 
(8) (9) 

Name 
(1) 

Type 
(2) 

Tel 
(3) (4) 

e/D(o) 
(5) 

V 
(6) 

u - V 
(7) 

b - V 
(8) (9) 

N7562 
N7576 
N7585 

E2 
Sa or SO3: 
S01(3)/Sa 

N7600 SOj/S) 

N7617 
N7619 
N7626 

N7671 
N7679 
N7702 

N7744 
N7785 
N7796 

C40 
C40 
C40 
C40 
P60 
P60 
C40 
P60 
P60 
P60 
P60 
C40 
C40 
P60 
P60 
P60 
P60 
P60 

SOiiS) P60 
GH II or SOp P60 

E6 
E3 
El 

Sa: 

SO!(3) 
E5 
El 

C40 
C40 
P60 
P60 
P60 
P60 
C40 
P60 
C40 
C40 
C40 

7.'6 
29.8 
59.5 
83.7 
14.9 
30.1 
29.8 
30.1 
30.1 
60.1 
60.1 
29.8 
59.5 
14.9 
30.1 
14.9 
14.9 
30.1 
14.9 
14.9 
29.8 
29.8 
30.1 
30.1 
60.1 
60.1 
29.8 
30.1 
29.8 
29.8 
29.8 

0.11 
0.44 
0.88 
1.24 
0.27 
0.63 
0.34 
0.35 
0.35 
0. 69 
0. 69 
0.47 
0. 95 
0.33 
0.44 
0.24 
0. 24 
0.48 
0.31 
0. 25 
0.34 
0.34 
0.22 
0.22 
0.44 
0.44 
0.39 
0.45 
0.40 
0.40 
0.31 

13.81 
11.59 
11.17 
10.98 
12.92 
13.26 
12.56 
12.53 
12. 54 
12.04 
12.00 
12.91 
12.44 
14. 70 
12.33 
12.98 
13.24 
12.52: 
13.11 
13.33 
13.07 
13.05 
12.74 
12.69 
12.19 
12.17 
12.39 
12. 40: 
12.46 
12.43 
11.27 

2.50; 
2.44 
2.43 
2.45 
2.44 
2. 20: 
2.29: 
2.40 
2.33 
2.34 
2.32 
2.22 
2.26 
2.15 
2.58 
2.51 
2.59: 
2.49 
2.53 
1.21 
2.33 
2.32 
2. 26 
2.26 
2.25 
2.14: 
2.41 
2.55: 
2.44 
2.49 
2.47 

0.61 
0. 64 
0.62 
0. 65 
0.57: 
0. 55: 
0. 64 
0.59 
0.58 
0.57 
0.52 
0.55 
0. 64 
0. 68 
0. 62 
0. 65: 
0. 65: 
0. 72 
0.24 
0.58 
0. 67: 
0.58 
0.58 
0.58 
0.58: 
0.60 
0.61: 
0. 60 
0. 62 
0.61 

0. 60 
0. 62 
0.56 
0.61 
0.56: 
0.54: 
0.46 
0.47 
0. 50 
0.47 
0.48 
0. 52 
0. 72 
0.57 
0.61 
0. 60 
0.58: 
0. 62 
0.71 
0.57 
0. 55 
0.49 
0.46 
0.44 
0.45: 
0.51 
0.59: 
0. 55 
0.57 
0.55: 

IC 2006 El 
IC 2035 E4: 

IC 2056 Giant H II? 
IC 3370 E2 

IC 3896 El 
IC 3998 SB(0) 
IC 4011 EO 
IC 4012 E3 
IC 4026 SBC 
IC 4042 SBC 
IC 4296 EO 

IC 4327 SO^SyES 
IC 4797 E6/S01(6) 

IC 4889 E5 
IC 5063 E4 
IC 5105 E5 
IC 5181 SO^S) 
IC 5267 S01(4)/Sa 
IC 5269 80^7) 
IC 5328 E3 
A 1853 E3 

A 2021 SO^óJ/Eó 
RB 37 SBO 
RB 42 SO 

C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 

P200 
P200 
P200 
P200 
P200 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 
C40 

P200 
P200 

59:'5 
83.7 
29.8 
59.5 
59.5 
29.8 
29.8 
59.5 
29.8 
14.4 
10.2 
14.4 
10.2 
14.4 
59.5 
83.7 
29.8 
14.8 
29.8 
29.8 
14.8 
29.8 
29.8 
29.8 
59.5 
29.8 
14.8 
14.8 
29.8 
10.2 
14.4 

0.62 
0. 87 
0.40 
0. 40 
0.40 
0.44 
0.34 
0.67 
0.42 
0.61 
0.84 
1.21 
0. 53 
0.38 
0.40 
0. 56 
0.34 
0.21 
0.43 
0.43 
0.24 
0. 44 
0.41 
0.17 
0. 84 
0.43 
0.26 
0.26 
0.36 
1.03 
1.06 

10. 84 
10. 64 
12.46 
11. 85 
11. 82 
12. 55 
12.40 
11. 85 
12.58 
15.16 
15.42 
15.51 
15. 50 
14. 75 
11. 63 
11.39 
13.02 
12.84 
12.09 
12.08 
13.65 
12.74 
12.10 
12. 09 
12.78 
12.41 
13.01 
13.01 
12. 80 
17.22: 
16.12: 

2.47 
2.42 

1. 90 
1. 90 
1.24 
2.56 
2.50 
2.60 
2.37 
2.08 
2.14 
2.25 
2.28 
2.48 
2.45: 

2.63 
2.51 
2.33 
2.39 
2.41 
2.30 

2.03 
2.36 

2.44 
2. 17 
1.95 
2.21 

0. 60 
0. 60 

o’ 42 
0.37 
0.28 
0. 66 
0. 64 
0.71 
0. 75 
0.59 
0. 62 
0. 66 
0. 66 
0. 65 
0. 64: 

0. 66 
0. 60 
0.59 
0. 86 
0. 66 
0.57 

0.57 
0.57 

0.61 
0.58 
0.59 
0. 66 

0.54 
0. 52 

0*38 
0.37 
0.57 
0.61 
0.58 
0. 69 
0.57 
0. 50 
0. 50 
0.53 
0.51 
0.58 
0.61: 

0.63 
0. 54 
0. 60 
0. 87 
0. 64 
0. 53 

Ö. 50 
0.53 

0.55 
0.57 
0.49 
0.56 

that mixed the timing intervals into the channel 
analyzer. There are 63 galaxies in the list with colons 
or parentheses. Further, there are 13 galaxies for which 
only V observations are given. 

e) Mean Error from Multiple Observations 

To find the accuracy of the colors, the data have 
been analyzed for galaxies observed more than once 
with the same aperture but in different seeing and 
extinction conditions on different nights. All multiple 
observations in Table 2 are used to derive the mean 
error of the various colors. It was found that the 
variance of a single observation is ± 0.03 mag, 
± 0.02 mag, and ± 0.02 mag in w — K, — F, and 
V — r, respectively. It is to be noted that these values 
are comparable with the error from photon statistics 
which generally are ~270; the agreement indicates 
the absence of systematic external errors from night 
tonight. 

/) Comparison with UBV Colors 

Transformations of the ubVr colors to the UBV 
system, derived from data for the standard stars in 
Table 1, are 

£/ — F = 1.05(w — F) — 0.94 , (1) 

B — V = 1,25(b - F) + 0.22 . (2) 

We have neglected HD 24249 in this comparison 
because its w — F color was unstable with time. 

Comparison of our colors with the published litera- 
ture U — V, B — V, and V — R values for galaxies 
in common with the present sample (nearly the same 
aperture size), gives relations in approximate agree- 
ment with those derived from stars (the galaxy com- 
parison gives U — V = 1.15[w — F] — 1.19, B — V = 
1.31 [Z> - F] + 0.21, and V — R = 1.11[F — r] + 
0.29). The dispersions of the comparisons between our 
colors and the literature values are <r(£/ — F) = ±0.07, 
g(B - F) = ± 0.04, and o(V-R)=± 0.03. 

III. CORRECTIONS FOR THE SYSTEMATIC 
EFFECTS IN COLORS 

Before we can analyze the data in Table 2, the 
systematic effects caused by the color gradient across 
the face of the galaxy, A^-dimming, and Galactic 
reddening must be removed. The first two effects are 
discussed in this section. The Galactic reddening as a 
function of b is derived in § VI. 

a) Color-Aperture Relation 
Color gradients across the face of the galaxy have 

been previously studied most extensively by de 
Vaucouleurs (1961&), Tifft (1963, 1969), and de 
Vaucouleurs and de Vaucouleurs (1972). The colors 
are generally redder near the nucleus than in the out- 
lying envelope or disk. De Vaucouleurs and de 
Vaucouleurs (1972) found that the U — V color 
variation in the interval 0.2 < 0/0(0) < 2.0 could be 
represented by linear logarithmic gradients with slopes 
varying from —0.05 to —0.25 for early E to late SO 
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0-2 0-4 0-6 0-8 1-0 
Relative Aperture g/dIO) 

Fig. 2.—Color-aperture gradients m u — V, b — V, and 
V — r from data in Table 2, normalized to 0/D(O) = 0.5. 

galaxies. The slope in J9 — F is only one third of that 
in (7 — F. A similar effect is seen in our data. 

Corrections for the observed colors to reduce them 
to a constant 0/Z>(O) = 0.5 were derived from the 
plots of the color differences A(w — F), A(6 — F), 
and A(F — r) versus 0/D(O) shown in Figure 2. Those 
galaxies in Table 2 for which multiaperture measure- 
ments exist that bracket 0/D(O) = 0.5 were used to 
compute the color differences relative to the inter- 
polated color at 0/D(O) = 0.5. The mean color 
variation with #/D(0) is indicated by thick lines in the 
diagram. 

Although many galaxies in our sample show neutral 
or positive color gradients, the individual color 
differences in Figure 2 are generally within the errors 
of observations. However, an average negative color 
gradient in our sample is definite, as given by the mean 
curve in the range 0.2 < 0/D(O) < 1.0. The curves in 
Figure 2 are closely represented by 

A(w - F) = -0.10 log 0/D(O) - 0.03 , (3) 

A(6 - F) = -0.03 log 0/D(O) - 0.01 , (4) 

A(F - r) = -0.03 log 0/D(O) - 0.01 . (5) 

The average slopes from equations (3)-(5) in w — F 
and b — V are less than those in UBV colors ( — 0.15 
in £/ — F, and —0.05 in B — V) for E and SO types 
(de Yaucouleurs and de Vaucouleurs 1972; Frogel and 
Persson 1977), due perhaps to a different percentage 
of galaxies with positive color gradients in the various 
samples. This fact may be a result of bluer colors than 
the average near the nucleus for our sample compared 
with the literature values.1 

1 The authors note that they have not been able to agree in 
detail on the proper color-aperture correction to apply. The 
final corrections to Table 3 follow Visvanathan’s precepts of 
equations (3)-(5). Sandage’s conclusions using the same data 
give closely the same gradient as UBV literature gradients at 

It is now of interest to inquire if the mean color- 
gradient shown in Figure 2 applies equally to all 
absolute magnitudes, and to E and SO galaxies separ- 
ately. A priori one might expect a difference between 
E and SO types. The former are pure spheroidal 
systems, while the latter contain a strong disk com- 
ponent. Hence, the formation histories of these two 
galaxy types have clearly been different in the ratio 
of the collapse time to the time for first-generation star 
formation (Sandage, Freeman, and Stokes 1970). In E 
galaxies (no disk) the star formation had to have been 
essentially complete before the gas in the collapsing 
protocloud could dissipate to a plane. On the other 
hand, in SO systems (old disk galaxies), the gas did not 
change completely into stars in the collapse time 
(initial free-fall plus later dissipation near the disk) ; 
hence, a disk was formed from gas not used up in the 
halo-star formation. 

Since there are observational reasons to believe 
that the disk in our galaxy has higher metal abundance 
than the halo, a natural mechanism could be imagined 
to explain why SO disks might have a different radial 
chemical gradient from E halos. Hence, it is of interest 
to compare the observed color gradients in E and SO 
galaxies separately. 

The data, divided into E and SO types, are shown in 
Figure 3. The solid curves are copied from Figure 2 
and fit the data well, indicating that no gross differ- 
ences exist in the color-aperture relation between E 
and SO types. 

Does the color-aperture relation depend on lumi- 
nosity? The absolute magnitude of each galaxy in 
Figure 2 was computed from the redshift in Table 3 
(using Hq = 50 km s"1 Mpc) together with the listed 
V2Q values. The sample was then divided into two 
groups; one from —21.7 < Mv < —23.7 [i.e., F mag 
between 8 and 10 as reduced to the Virgo cluster 
distance of (m - M)0 = 31.7, using relative redshifts 
(see § VII)], and another from —19.7 < Mv < —21.7. 
The color-aperture relations of these two groups are 
shown in Figure 4, where the solid curves are the same 
as in Figure 2. The curves generally fit the data well, 
from which we conclude that the mean color-aperture 
relation is independent of the absolute magnitude, to 
within our accuracy. 

Using these results, all data in Table 2 have been 
reduced to 0/D(O) = 0.5 by applying equations (3)- 
(5). The average reduced colors for each galaxy are 
taken to represent the standard color (w — F)0.55 
{b — F)o.5, (F — r)0.5 for each galaxy. These colors 
are listed in Table 3, and discussed later. 

Concerning these corrections, it should be noted that 
there is considerable scatter in Figure 4, especially in 
A(w — F) for the ellipticals. There are, in fact, a 
number of E galaxies with blue nuclei [i.e., negative 

-0.14 in u — V, -0.09 in b - Fand -0.03 in F - r. But 
the difference is generally of small consequence in the reduc- 
tion of Table 2 to the fully corrected Table 3 values. We only 
wish to note that Table 3 has not been corrected using the 
steeper UBV gradients. We also note that the aperture correc- 
tions in Paper I did use the larger UBV gradients. 
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E Galaxies SO Galaxies 

Fig. 3.—Color-aperture gradients in « — V, b — V, and V — r from data in Table 2 separated into E and SO types 

A(w — V) values], a phenomenon that was noted 
earlier by de Vaucouleurs and by Tifft (references 
given earlier). But it should be emphasized that the 
effect on the corrections is usually small. Most of the 
galaxies here have been observed with large apertures 
[i.e., 0/2)(O) 0.3; see Table 2]; hence the corrections 
to 6ID(0) = 0.5 are also generally small, and the 
scatter in Figure 2 for E galaxies when 0/D(O) < 0.25, 
although interesting as a separate problem, is of little 
consequence in this reduction. 

What is the cause of the color gradient? Note that 
the ratio of the slopes in À(w — V), A(b — V), and 
A(V — r) ( — 0.10, —0.03, —0.03) is nearly the same 
as the ratio of those derived from the C-M relation 
in Paper I ( — 0.10, —0.01, —0.01). Hence, if the 
integrated C-M relation itself for whole galaxies is 
caused by the effects of abundance differences (Faber 
1973, 1978), the prima facie case is strong that the 
gradient within a given galaxy is also caused by the 
same effect. The same conclusion has been reached 

Fig. 4.—Color-aperture gradients in « — V, b — V, and V — r from data in Table 2, separated into two absolute-magnitude 
intervals. 
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TABLE 3 
Types, Velocities, Standard Magnitudes, and Reduced Colors for the Program Galaxies 

Name 
(1) 

1 
(2) 

b 
(3) 

SG 
(4) 

SG 
(5) 

Type 
(6) 

’H 
(7) (8) 

Source 
(9) 

’26 
(10) 

(u-v)0< 

(11) 
(b-v)o, 

(12) 
(v-r)o, 

(13) (14) 
Remarks 

(15) 

NGC 16 
NGC 80 
NGC 83 
NGC 125 
NGC 128 
NGC 147 
NGC 148 
NGC 185 
NGC 205 
NGC 221 
NGC 227 
NGC 254 
NGC 274 
NGC 404 
NGC 474 
NGC 499 
NGC 507 
NGC 508 
NGC 524 
NGC 533 
NGC 584 
NGC 596 
NGC 636 
NGC 670 
NGC 720 
NGC 736 
NGC 741 
NGC 750 
NGC 777 
NGC 821 

112 
114 
114 
112 
112 
120 
341 
121 
121 
121 
118 
314 
123 
127 
137 
130 
131 
131 
136 
140 
150 
151 
155 
138 
173 
138 
151 
139 
140 
152 

-34.2 
-40.0 
-39.9 
-59.5 
-59.5 
-14.2 
-84.0 
-14.2 
-20.8 
-21.7 
-64.1 
-85.6 
-69.9 
-27.0 
-58.7 
-28.9 
-29.1 
-29.1 
-52.5 
-60.0 
-67.6 
-67.6 
-67.3 
-32.7 
-70.4 
-27.9 
-53.7 
-27.6 
-29.2 
-47.6 

322 
317 
317 
298 
298 
344 
265 
344 
337 
337 
295 
266 
290 
332 
302 
331 
331 
331 
308 
301 
293 
293 
293 
328 
287 
333 
307 
333 
332 
313 

+17 
+14 
+14 
+7 
+7 

+15 
-4 

+14 
+13 
+13 

+3 
-7 
-1 
+6 
-5 
+3 
+3 
+3 
-4 
-7 

-10 
-11 
-13 
-4 

-17 
-4 

-13 
-4 
-5 

-14 

SBO (4) 
El 1 

EG 
SO/Sa 
S02(8)pec 
dE5 
SO^óVEó 
dE3pec 
SO/E5pec 
E2 
E2 
E2 (tidal) 
S03(o) 
RS02(2) 
E5 
80^3) 
EG 
SOi/Sa 
E3 
ES/SO^S) 
EG 
El 
Sa 
E5 
El 
EG 
EG 
El 
E6 

+3110 
+5586 
+6541 
+5289 
44250 

+1897 
-252 
-239 
-213 

+5315 
+1444 
+1890 

-36 
+2306 
+4375 
+4929 
+2470 
+5506 
+1827 
+2049 
+1941 
+3788 
+1808 
+4366 
+5559 
+5130 
+5019 
+1778 

+3341 
+5796 
+6751 
+5428 
44389 

+1887 
-2 
+1 

+25 
+5431 
+1424 
+1976 

+177 
+2411 
+4576 
+5127 
+2598 
+5602 
+1883 
+2103 
+1990 
+3956 
+1820 
44543 
+5644 
+5304 
+5188 
+1872 

E 
ABD 
AB 
AB 
A 
E 
D 
AD 
A 
A 
A 
A 
E 
A 
A 
A 
E 
A 
A 
A 
A 
E 
A 

11. 96 
12.39 
12.86: 
12.71 
11.61 

9. 73 
12.09: 
9.43 
8.17 
8.16 

12.42 
11.67 
12.06 
10.26 
11.72 
12.09 
11.71 
12.80 
10.54 
11.94: 
10.43 
11.13 
11.41 
12.33 
10. 25 
12.44 
11.80 
12.45: 
11.81 
11.12 

2.43 
2.51 
2.57 
2.12 
2.51 
1.97 
2.27 
2.14 
1.70: 
2.25 
2.31 
2.17 
2.33 
2.05 
2.18: 
2.59 
2.55 
2.43 
2.64 
2.44 
2.33 
2.28 
2.30 
2.00 
2.40 
2.49 
2.48 
2.48 
2.53 
2.36 

0.61 
0.74 
0.76 
0.58 
0. 63 
0.50 
0.55 
0.59 
0.38: 
0. 53 
0.64 
0.54 
0.63 
0.50 
0.56: 
0.68 
0.67 
0. 75 
0. 69 
0.65 
0.57 
0.60 
0. 54 
0.52 
0.66 
0.67 
0. 67 
0. 65 
0.69 
0.61 

0.58 
0.58 
0.66 
0.51 
0. 57 
0.50 
0.50 
0.55 
0.40: 
0.52 
0. 50 
0.43 
0.48 
0.46 
0.48: 
0.59 
0.58 
0.66 
0.60 
0.56 
0.49 
0.45 
0.51 
0.59 
0.45 
0.55 
0.58 
0.57 
0.57 
0.69 

G89 HMS group, Not SA 
G80 HMS group, Not SA 
G128 HMS group. Not SA 
G128 HMS group 
Local group 
Local group 
Local group, 0/D(o) = 0.08 
Local group 

Double w N 275 
Companion w N 470, N 467 
G507 HMS group. Not SA 
G507 HMS group 
G507 HMS group. Not SA 
In field of N 521 

Not SA 
G741 HMS group 
Pair w N 751 

NGC 890 
NGC 936 
NGC 1023 
NGC 1052 
NGC 1079 
NGC 1172 
NGC1175 
NGC 1199 
NGC1201 
NGC 1209 
NGC1316 
NGC1316C 
NGC1317 
NGC1326 
NGC 1332 
NGC 1339 
NGC 1344 
NGC 1351 
NGC 1374 
NGC 1375 
NGC1379 
NGC 13 80 
NGC1380B 
NGC 13 81 
NGC 13 86 
NGC 13 87 
NGC 13 89 
NGC 1395 
NGC 1399 
NGC 1400 
NGC 1404 
NGC 1407 
NGC1411 
NGC 1415 
NGC1426 
NGC 1427 
NGC 1439 
NGC 1440 
NGC 1453 
NGC1461 
IC 2006 
NGC 1512 
NGC1521 
NGC1527 
IC 2035 

144 
169 
145 
182 
224 
197 
148 
199 
219 
200 
240 
240 
240 
239 
212 
231 
229 
236 
236 
236 
237 
236 
236 
236 
238 
237 
237 
216 
237 
210 
237 
210 
251 
216 
215 
237 
215 
210 
192 
208 
238 
249 
216 
255 
252 

-25.9 
-55.2 
-19.1 
-57.9 
-65.2 
-57.3 
-14.1 
-57.3 
-60.4 
-56.7 
-56.7 
-56.7 
-56.7 
-56.5 
-54.4 
-55. 8 
-55.6 
-55.3 
-54.3 
-54.3 
-54. 1 
-54.0 
-54.0 
-54.0 
-53.9 
-53.9 
-53.9 
-52.1 
-53.6 
-50.6 
-53.6 
-50.4 
-52.5 
-51.5 
-50.9 
-52.9 
-50.4 
-49.2 
-42.3 
-47.8 
-50.5 
-48.2 
-44.9 
-46.7 
-47.0 

335 
303 
342 
296 
272 
290 
348 
289 
276 
289 
262 
262 
262 
263 
282 
268 
269 
264 
264 
264 
263 
264 
264 
264 
263 
263 
263 
280 
263 
286 
263 
286 
252 
281 
281 
263 
282 
287 
306 
290 
262 
251 
283 
245 
248 

-9 
-23 
-9 

-28 
-31 
-34 
-12 
-34 
-36 
-35 
-39 
-39 
-39 
-39 
-40 
-40 
-41 
-41 
-41 
-42 
-42 
-42 
-42 
-42 
-42 
-42 
-42 
-43 
-42 
-43 
-42 
-44 
-40 
-44 
-44 
-43 
-45 
-45 
-42 
-45 
-45 
-44 
-50 
-43 
-44 

E4/S01(4) 
SB02/3/SBa 
SBOjiS) 
E3 
RSa 
SO^o) 
S02(8)/Sa 
E2 
SOjíó) 
E6 
E4pec 
S 
S01(2) 
RSBOj 
SOiíó) 
E4 
SOLVES 
SO^óJ/Eó 
EG 
SO^S) 
EG 
50^7) 
E4 
50^9) 
SG1(7) 
SBO 
SO!(4)/E4 
E2 
El 
El/SO^l) 
E2 
EG 
SG1(4) 
Sa/SBa (late) 
E4 
E5 
El 
SO^SJ/SBO-l 
E2 
SG2(8) 
El 
SBa(rs) 
E3 
SBOj:(6) 
E4: 

+4043 
+1343 

+578 
+1460 
+2252 
+1712 
+5458 
+2581 
+1722 
+2714 

+4201 
+1376 

+741 
+1454 
+2164 
+1663 
+5613 
+2528 
+1628 
+2659 

+1864 +1722 
+2060 
+1332 
+1599 
+1268 
+1260 
+1589 
+1289 

+1457 
+1865 
+1871 

+924 
+1274 
+1070 
+1721 
+1466 

+483 
+1985 
+1811 
+1040 
+1508 
+1358 
+1681 
+1997 
+1534 
+3952 
+1450 
+1374 

+734 
+4222 
+1097 
+1458 

+1918 
+1191 
+1506 
+1136 
+1133 
+1446 
+1143 

+1309 
+1719 
+1725 

+775 
+1126 

+922 
+1612 
+1318 

+389 
+1837 
+1715 

+869 
+1397 
+1250 
+1530 
+1886 
+1436 
+3906 
+1357 
+1213 

+547 
+4097 

+898 
+1264 

A 
A 
AD 
AB 
A 
E 
E 
A 
A 
AE 

A 
E 
AB 
E 
EH 
D 
D 

D 
AD 
D 
E 
D 
D 
AB 
AD 
A 
AD 
A 
EH 
A 
A 
D 
A 
E 
AB 
E 
E 
F 
A 
E 
E 

11.45 
10.27 
9.48 

10.57 
11.12 
12.21 
12.63 
11.45 
10.59: 
11.31 
8.67 

13.00 
11.20 
10.51: 
10.37: 
11.59 
10.43 
11. 78 
11.48 
12.67 
11.26 
9.99 

13.00 
11.35 
11.07 
10.76 
11.47 
10.36 
9. 89 

11.09 
10.06 
10.08: 
10. 77 
11.45 
11.61 
11.12 
11.77 
11.57 
11.62 
11.83: 
11.47 
10.43: 
11. 82 
10. 77 
11.57 

2.44 
2.40 
2.45 
2.43 
2.15 
2.21 
2.52 
2.42 
2.34 
2.40 
2.43 
2.01 
2.42: 
2.49 
2.29 
2.25 
2.16 
2.30 
1.96 
2.19 
2.31 
2.12 
2.25 
2.15 
2.39 
2.17 
2.45 
2.46 
2.48 
2.39 
2.51 
2.16 
2.11 
2.13 
2.18 
2.18 
2.48 
2.56 
2.40 

1.92: 
2.36 
2.30 
1.91 

0. 63 
0.57 
0.59 
0.61 
0.59 
0.51 
0.73 
0.61 
0.54 
0.60 
0.55 
0.49 
0.61: 
0.56 
0.53 
0.52 
0.51 
0.53 
0.43 
0.52 
0.55 
0.56 
0.55 
0.53 
0.63 
0.54 
0.56 
0.60 
0.65 
0.59 
0. 63 
0.54 
0. 65 
0.56 
0.56 
0.54 
0.68 
0.71 
0.64 

0.55: 
0.64 
0.53 
0.40 

0.53 
0.52 
0.55 
0.59 
0.49 
0.61 
0.61 
0.58 
0.47 
0.56 
0.54 
0.47 
0.53: 
0.53 
0.49 
0.48 
0.51 
0.49 
0.48 
0.46 
0.51 
0.45 
0.45 
0.51 
0. 55 
0.44 
0.56 
0.51 
0.60 
0.51 
0.56 
0.50 
0.54 
0.52 
0.46 
0.51 
0.58 
0.61 
0.54 

0.52: 
0.53 
0.52 
0.37 

G1023 HMS group 

G1209 group 
G1209 group, dominant 
Fornax cluster, dominant 
Fornax cluster. Not SA 
Fornax cluster 
Fornax cluster 
Group wN1319, 25, 31, Edidanus? 
Related to N1344? 
Related to N1339? 
Fornax cluster 
Fornax cluster 
Fornax cluster, Not SA 
Fornax cluster 
Fornax cluster 
Fornax cluster, Not SA 
Fornax cluster 
Fornax cluster 
Fornax cluster 
Fornax cluster 
Eridanus group 
Fornax cluster 

Fornax cluster 
Eridanus group 
Eridanus group 
Eridanus group 
Fornax cluster 
Eridanus group 
Eridanus group 
Eridanus group? 
Fornax cluster? 
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TABLE 3—Continued 

Name 1 
(1) (2) 

b11 

(3) (4) 
BSG 
(5) 

Type 
(6) 

VH 
(7) 

v0 Source 
(8) (9) (10) 

(U-V)0.5 
(ID 

(b-V>0.5 (12) 
(V-r)0.5 

(13) (14) 
Remarks 

(15) 

NGC1533 
NGC1537 
NGC1543 
NGC1546 
NGC1549 
NGC1553 
IC 2056 
NGC1574 
NGC1587 
NGC1587A 
NGC1596 
NGC1600 
NGC1617 
NGC1638 
NGC1700 
NGC1726 
NGC2217 
NGC2300 
NGC2310 
IC 2174 
NGC2314 
NGC2325 
NGC2434 
NGC2475 
NGC2549 
NGC2563 
NGC2646 
NGC2672 
NGC2673 
NGC2685 
NGC2693 
NGC2732 
NGC2749 
NGC2768 
NGC2781 
NGC2784 
NGC2787 
NGC2832 
NGC2859 
NGG2865 
NGC2880 
NGC2902 
NGC2911 
NGC2924 
NGC2950 
NGC2962 
NGC2974 
NGC2983 
NGC2986 
NGC3032 

266 
231 
268 
266 
265 
266 
271 
267 
194 
194 
264 
200 
263 
199 
204 
207 
235 
128 
251 
139 
140 
240 
281 
165 
160 
203 
140 
207 
207 
158 
167 
133 
210 
155 
244 
252 
144 
191 
190 
253 
151 
247 
223 
250 
155 
230 
240 
254 
255 
199 

-44.4 
-46. 1 
-43.6 
-43.8 
-43.8 
-43.7 
-42.3 
-42.6 
-30.5 
-30.5 
-42.3 
-33.2 
-41.8 
-2 9.4 
-27.6 
-28.3 
-18.1 
+27.8 
-16.9 
+27.3 
+27.4 
-10.4 
-21.5 
+31.2 
+34.2 
+28.6 
+34.2 
+34.3 
+34.3 
+39.0 
+40.2 
+33.0 
+37.5 
+10.6 
+22.2 
+16.4 
+38.0 
+44.4 
+15.4 
+18.9 
+11. 8 
+25.8 
+40.5 
+25.5 
+44.7 
+39.7 
+35.0 
+24.2 
+23.7 
+50.7 

235 
266 
233 
235 
235 
235 
231 
233 
318 
318 
234 
310 
234 
317 
315 
310 
240 

28 
208 

28 
28 

200 
203 

37 
38 
58 
35 
67 
67 
43 
47 
33 
72 

137 
39 
62 
62 

135 
44 

121 
86 

124 
48 
94 

105 
130 
132 

71 

-61 
-76 
+12 
-65 
+1 
+1 

-77 
-36 
+20 
-14 
-48 
+1 

-45 
-45 
-12 
-18 
+7 

-43 
-9 

-57 

-39 E4/S01(4) 
-50 Eó/SO^ó) 
-38 RSBO 
-39 [50^7)]: 
-40 E2 
-40 50.(5) 
-37 Giant H II? 
-40 E4 
-51 El 
-51 El 
-42 S01(8) 
-53 E4 
-42 Sa(s): 
-54 E2/S01(2) 
-59 E3 

S03(5) 
SB03/SBa 
E3 
SOiiS) 
S01(3) 
E3 
E4 
EO 
E3 
80^7) 
E4 
SO (4) 
E2 
EO 
SO(7)pec 
E2 
SO .(7) 
E3 
E6 
SBa 

-6 
-52 
-43 
-52 

-47 
-50 
-50 
-28 

S01(4) 
SB00 

-57 
-1 ddv^2 

-30 E3 
-28 RSB02(3) 
-54 E4 

SBO 
SOiio) 
SO (2) 
El3 
RSB02/3 
rsbo2 E4 
SB02/SBa 
E2 

+812 
+1378 
+1400 
+1190 
+1160 
+1264 
+1129 

+890 
+3890 

+1526 
+4830 
+1040 
+3306 
+3976 
+4072 
+1575 
+1986 
+1217 

+3860 
+2248 
+1327 
+5019 
+1082 
+4775 
+3546 
+4223 
+3792 

+877 
+4956 
+2121 
+4203 
+1408 
+2195 

+708 
+621 

+6946 
+1694 
+2714 
+1514 
+2065 
+3140 
44615 
+1393 
+2039 
+2013 
+2015 
+2397 
+1568 

+598 
+1215 
+1181 

+974 
+945 

+1049 
+907 
+671 

+3828 

+1305 
44744 

+818 
+3223 
+3868 
+3952 
+1341 
+2195 

+946 

+4032 
+1992 
+1053 
+5086 
+1167 
44672 
+3706 
44110 
+3679 

+964 
+5008 
+2305 
+4085 
+1504 
+1945 

4434 
+760 

+6905 
+1657 
+2443 
+1622 
+1816 
+2 986 
44361 
+1483 
+1862 
+1800 
+1752 
+2132 
+1507 

E 
E 
I 
E 
GI 
FGI 
E 
I 
A 

E 
A 
E 
E 
A 
E 
AB 
AB 
E 

AB 
E 
E 
B 
A 
A 
B 
A 
A 
AD 

AB 
A 
A 
A 
A 
E 
A 
E 
AB 
E 
A 
A 
A 
A 

10.64 
10. 75 
10.37 
11.46: 

9. 85 
9.35 

11.63 
10.33 
11. 86 
13.44 
11.14 
11.21 
10.32 
12.23 
11.11 
11. 89: 
10. 72: 
11.18 
11.51: 
13.38 
12.15 
11.48 
11.33 
12.83: 
11.18: 
12.27 
11.72 
13.29 
11.26 
11.90 
11.81 
12.29 
10. 04 
11.50: 
10.04 
10.54 
12.29 
10.94 
11.52 
11.71 
12.33 
12.31 
12.39: 
10.84: 
11.77: 
10.88 
11.59 
11.20 
11.90 

2.37 
2.26 
2.36 
2.08 
2.31 
2.38 
1.24 
2.36 
2.53 
2.31 
2.33 
2.53 
2.34 
2.15 
2.36 
2.43 
2.57 
2.63 
2.21 
2. Il: 

2.49 
2.57 
2.50 
2.37 
2.44 
2.46 
2.57: 
2.47: 
2.20 
2.49 
2.31 
1.91: 
2.37 
2.21 
2.75: 
2.64 
2.28: 
2.40 
2.23 
2.29 
2.41: 
2.79: 
2.28 
2.27 
2.39 
2.48 
2.40 
2.49 
1.53: 

0. 60 
0.57 
0.58 
0.59 
0.56 
0.61 
0.28 
0.54 
0.65 
0.60 
0.58 
0.63 
0.56 
0.61 
0.60 
0.63 
0.63 
0.67 
0.57 
0.50: 

0.69 
0.71 
0. 73 
0.62 
0.62 
0.69 
0.71: 
0.39: 
0. 57 
0.63 
0.53 
0.60: 
0.60 
0.57 
0.74: 
0.70 
0.56: 
0.58 
0.57 
0.57 
0.64: 
0.78: 
0.53 
0.53 
0.62 
0.63 
0.56 
0.63 
0.33: 

0.54 
0.46 
0.51 
0.62 
0.47 
0.50 
0.57 
0.51 
0. 56 
0.52 
0.43 
0.55 
0.57 
0.51 
0. 52 
0.58 
0.59 
0.61 
0.51 
0. 56: 

0.60 
0.67 
0.56 
0.53 
0.58 
0.55 
0.53: 
0.53: 
0.53 
0.57 
0.48 
0.58: 
0.51 
0.51 
0.65: 
0.61 
0. 62: 
0.48 
0.47 
0.48 
0. 54: 
0.63: 
0.51 
0.48 
0.58 
0.57 
0.56 
0.56 
0.39: 

1 
1 
1 
1 
2 
2 
1 
1 
2 
1 
1 
1 
1 
2 
3 
2 
1 
2 
1 
1 

2 
1 
1 
3 
2 
1 
1 
1 
5 
1 
1 
1 
2 
2 
2 
3 
1 
1 
2 
2 
1 
1 
1 
3 
1 
5 
1 
2 

Dorado group 
Dorado group 
Dorado group 
Dorado group 
Dorado group, dominant 
Dorado group 
Dorado group 
Companion to N 1587A 
Companion to N 1587 
Dorado group 
G1600 HMS group 
Dorado group 

Near N 2276 
Companion N 2314, Not SA 
Companion IC 2174 

Common envelope N2474, Not SA 

G2563 HMS group. Not SA 
Group w N 2636, IC 520, etc. 
Double w N 2673 
Double w N 2672, Not SA 

Double w N 2694 

G2832 HMS group 

NGC3056 
NGC3065 
NGC3078 
NGC3081 
NGC3091 

NGC3115 
NGC3136 
NGC3156 
NGC3158 
NGC3193 
NGC3203 
NGC3245 
NGC3250 
NGC3258 
NGC3268 
NGC3271 
NGC3300 
NGC3309 
NGC3348 
NGC3377 
NGC3379 
NGC3384 
NCjC3412 
NGC3414 
NGC3415 

262 
138 
262 
259 
257 

248 
288 
238 
183 
213 
265 
202 
275 
273 
273 
273 
228 
270 
135 
231 
233 
233 
233 
204 
170 

+20.2 
+39.4 
+21.8 
+25.0 
+27.5 

+36.8 
-9.4 

+45. 1 
+55.3 
+55.0 
+24.8 
+58.2 
+14.9 
+18.8 
+19.2 
+19.2 
+56. 1 
+26.5 
+41.3 
+58.3 
+57.6 
+57.8 
+58.7 
+63.4 
+60. 8 

142 
40 

140 
134 
129 

113 
188 
100 

66 
81 

139 
76 

156 
150 
150 
150 

91 
140 
42 
93 
94 
94 
94 
80 
66 

-47 
+3 

-46 
-46 
-46 

-43 
-30 
-38 
-18 
028 
-42 
-22 
-38 
-39 
-38 

-38 
+6 

-25 
-26 
-26 
-25 
-18 
-10 

SO^S) 
S09(o) 
Er 
SBa(s) ring 
E3 

E7/S01(7) 
E4 
E5 
E3 
E2 
E7 or So(7) 
SO i(5) 
E3 
El 
E2 
Sa 
SB01 El 
EO 
E6 
EO 

l(5) 
SBO i/2 
SO 
ES^ 

+1047 
+2051 
+2481 
+2413 
+3882 

+646 
+1705 
+1174 
+7024 
+1371 
+2424 
+1261 
+2871 
+2848 
+2801 
+3824 
+2992 
+4086 
+2855 

+718 
+877 
+767 
+861 

+1449 
+3398 

+768 
+1772 
+2206 
+2146 
+3623 

4424 
+1428 

+994 
+7015 
+1277 
+2153 
+1201 
+2582 
+2565 
+2518 
+3541 
+2867 
+3817 
+3015 

+594 
+750 
+640 
+738 

+1394 
+3422 

A 
E 
E 

AD 
EJ 
E 
A 
A 
E 
A 
E 
E 
E 
E 
E 
E 
A 

AD 
AD 
A 
A 
E 

11. 86 
11. 80 
11.26 
11.56: 
11.56 

9.00 
11.19 
12.40: 
11.94: 
10.95 
11.91 
10. 73 
11.30 
11.73 
11.72 
11.64 
12.38 
11.69 
11.06 
10. 34 
9.60 
9.58: 

10.54: 
10. 76 
12.09 

2.13 
2.30 
2.47 
2.16: 
2.45 

2.35 
2.56 
1.67 
2.53 
2.38 
2.35 
2038 
2.59 
2.52 
2.55 

2.08 
2.51 
2.48: 
2.17 
2.41 
2.33 
2.19 
2.37 
1.93: 

0.55 
0.61 
0.61 
0.67: 
0.65 

0.57 
0.65 
0.43 
0.70 
0.61 
0.59 
0.55 
0.66 
0.69 
0.66 

0.51 
0. 62 
0.67: 
0.53 
0.58 
0.54 
0.54 
0.56 
0.49: 

0.53 
0.54 
0.56 
0.53: 
0*57 
0.56 
0.61 
0.44 
0.53 
0.48 
0.56 
0.50 
0.60 
0.54 
0.62 

0. 53 
0.56 
0.55: 
0.49 
0.51 
0.51 
0.46 
0.55 
0.53: 

G3158 HMS group 
G3190 HMS group 

Antlia group, dominant 
Antlia group, dominant 
Antlia group 
Antlia group 
AbeH 1060 
Leo group 
Leo group 
Leo group 
Leo group 
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TABLE 3—Continued 

Name 1 
(1) (2) (3) 

lSG 
(4) 

bsg 
(5) 

Type 
(6) 

VH 
(7) (8) 

Source 
(9) (10) 

<U-V>0.5 
(11) 

(b'V)0.5 
(12) 

<V-r>0.5 
(13) (14) 

Remarks 
(15X 

NGC3489 
NGC3516 
NGC3557 
NGC3585 
NGC3607 
NGC3608 
NGC3610 
NGC3613 
NGC3619 
NGC3626 
NGC3630 
NGC3640 
NGC3665 
NGC3720 
NGC3732 

NGC3818 
NGC3872 
NGC3904 
NGC3923 
NGC3941 
NGC3945 
NGC3957 
NGC3962 
NGC3990 
NGC3998 
NGC4024 
NGC4026 
NGC4033 
NGC4036 
NGC4111 
NGC4124 
NGC4125 
NGC4138 
NGC4143 
NGC4150 
NGC4179 
NGC4203 
NGC4220 
NGC4233 
NGC4251 
NGC4261 
NGC4262 
NGC4264 
NGC4267 
NGC4270 
NGC4278 
NGC4281 
NGC4283 
NGC4291 
NGC4324 
NGC4328 
NGC4339 
NGC4340 
NGC4350 
NGC4365 
NGC4371 
NGC4374 
NGC4377 
NGC4379 
NGC4382 
NGC4386 
NGC4387 
NGC4406 
NGC4413 
NGC4417 
NGC4425 
NGC4429 
IC 3370 
NGC 4435 
NGC 4442 
NGC4458 
NGC4459 
NGC4464 
NGC4468 
NGC4472 

234 
133 
282 
277 
231 
230 
144 
144 
144 
231 
257 
257 
175 
264 
273 
274 
251 
287 
287 
171 
135 
285 
283 
138 
138 
286 
142 
286 
133 
150 
270 
130 
147 
149 
190 
282 
173 
139 
279 
203 
282 
270 
281 
274 
282 
194 
283 
193 
126 
285 
271 
284 
270 
270 
284 
280 
278 
275 
274 
267 
125 
279 
279 
280 
283 
280 
282 
298 
280 
284 
281 
280 
286 
280 
287 

+60.9 
+42.4 
+21.1 
+31.2 
+66.4 
+66.5 
+54.5 
+55.1 
+55.4 
+67.2 
+57.5 
+57.8 
+68.5 
+57.6 
448.6 
+52.7 
+69.7 
+31.6 
+32.2 
+74.2 
+55.0 
441.3 
+46.7 
+60.0 
+60.1 
+42.7 
+64.2 
+43.4 
+54.2 
+71.7 
+70.4 
+51.3 
+71.4 
+72.4 
+80.5 
+62.6 
+80. 1 
+68.1 
+68.9 
+82.6 
+67.4 
+75.7 
+67.4 
+73.8 
+67. 1 
+82.8 
+67.0 
+82.8 
+41.6 
+67.1 
+76.9 
+67.9 
+77.8 
+77.8 
+69.2 
+73.4 
+74.5 
+76.2 
+77.0 
+79.2 
441.5 
+74.5 
+74.6 
+74.4 
+71.5 
+74.5 
+73.0 
+23.3 
+74.9 
+71.8 
+75.2 
+75.8 
+70.3 
+75.9 
+70.2 

94 
43 

152 
139 

92 
92 
55 
56 
56 
92 

107 
107 

74 
110 
122 
274 

99 
143 
142 

78 
56 

133 
127 

61 
61 

132 
65 

131 
55 
73 

104 
52 
72 
73 
85 

113 
83 
69 

107 

109 
100 
109 
102 
109 

87 
110 

87 
42 

110 
100 
109 

99 
99 

108 
104 
103 
101 
100 

98 
42 

103 
103 
103 
106 
103 
105 
154 
103 
106 
103 
102 
108 
102 
108 

-22 
+7 

-30 
-29 
-17 
-17 
+2 
+1 
+1 

-16 
-22 
-22 

-7 
-20 
-22 
+53 
-12 
-22 
-21 
-2 
4-6 

-19 
-18 
+5 
+5 

-17 
+8 
+2 

+9 
-{■3 
+2 
-1 

-10 
+1 
+5 
-7 

0 
-7 
-4 
-7 
-5 
-7 
0 

-7 
0 

+13 
-6 
-3 
-6 
-3 
-3 
-5 

-3 
-3 
-2 

+13 
-3 
-3 
-3 
-4 
-3 
-4 

-15 
-3 
-4 
-2 
-2 
-4 
-2 
-4 

803(5) or SBa 
[RSB02]: 
E3 
E7/S01(7) 

El 
E5 
E6 
S03(o) 
S03(4) 
SO (9) 
E2 
S03(3) 
EO 
Sa 
E5 
E4 
E2 
E4 
SB01(4) 
rsbo2 S03(9) 
El 
S01(4) 
sOjO) 
E4 
S02(9) 
Eó/SOXó) 
S03(8) 

S03(6) 
E6pec 
S03(5)/Sa 
SBO^S) 
S01(4) 
S01(9) 
560/50.(2) 
SB02 or Sa 
SBO(6) 
50^8) 
E3 
SBO! 
SB02 SBO! 
S01(7) 
El 
SO^Ó) 
EO 
E3 
Sa(r) 
dE 
SOj^/EO 
SBO(r) 
503(8) 
E3 
SB01(4) 
Elpec 
503(3) 
E2 
SOjiS) 
S03(5)/E5 
E5 
E2 
SBab 
E7/SO(7) 
SO/Sa: 
S03/Sapec 
E2 
SBO (7) 
5603(6) 
El 
S03(3) 
E3 
E4 
E2 

+690 
+2600 
+3151 
+1491 

+934 
+1210 
+1765 
+2054 
+1649 
+1452 
+1514 
+1354 
+2002 
+5899 
+1712 
+1498 
+3109 
+1613 
+1788 

+957 
+1220 
+1838 
+1794 

+720 
+1080 
+1694 

+878 
+1521 
+1382 

+794 
+1652 
+1365 
+1039 

+784 
+244 

+1279 
+1001 
+979 

+2224 
+1014 
+2202 
+1351 
+1260 
+2347 

+624 
+2602 
+1071 
+1815 
+1714 

+1278 
+854 

+1184 
+1183 

+977 
+954 

+1326 
+1039 

+773 
+1811 

+511 
-292 
-60 

+826 
+1883 
+1114 
+2973 

+869 
+580 
+383 

+1111 
+1199 

+572 
+2763 
+2877 
+1236 

+839 
+1117 
+1869 
+2155 
+1750 
+1361 
+1357 
+1199 
+2011 
+5739 
+1514 
+1318 
+3012 
+1370 
+1545 

+970 
+1342 
+1620 
+1595 

+820 
+1180 
+1482 

+959 
+1312 
+1511 

+840 
+1551 
+1510 
+1092 

+832 
+235 

+1146 
+1007 
+1053 
+2117 
+1000 
+2087 
+1278 
+1178 
+2232 

+615 
+2488 
+1063 
+1995 
+1601 

A 
ABK 
E 
A 
AB 
A 
A 
A 
A 
A 
E 
A 
A 
E 
E 
A 
A 
A 
A 
AB 
A 
E 
A 

E 
A 
E 
A 
AB 
E 
AB 
A 
A 
A 
A 
A 
A 
E 
A 
A 
C 
A 
A 
A 
A 
A 
AB 
A 

+1169 
+790 

+1122 
+1079 

+891 
+872 

+1254 
+972 
+716 

+1996 
+429 
-369 
-140 
+734 

+1802 
+1028 
+2730 

+793 
+490 
+307 

+1040 
+1100 

A 
E 
A 
AB 
C 
A 
EL 
E 
A 

A 
ABD 
E 
E 
A 
A 
E 
A 
A 

10. 20 
11.51: 
10.57 
10.00 
10.11 
11.02 
10.77 
10. 84 
11.56 
10.88 
11.64 
10.43 
10. 74 
12.85 
12.10 
12.01 
12.01 
11.02 
10.01 
10.32: 
10.47: 
12.03 
10. 79 
12.63 
10.46 
11.85 
10.43: 
11.66 
10.59 
10.91 
11.48 
9. 94 

11.16 
11.05 
11.47 
10. 87 
10.69: 
11.24 
11.90 
10. 72 
10. 53 
11.40: 
12.71 
10.80: 
12.24 
10.28 
11.25 
12.46 
11.50 
11.39 
14.03 
11.61 
10. 76 
10.97 
9.98 

10. 73 
9.37 

11.73 
11.44 
9.28 

11.64 
12.24 
9.20 

12.49: 
11.32 
11.82 
10.11 
11.18 
10. 67 
10.32 
12.01 
10.54 
12.50: 
12.99 
8.56 

2.07 
1.36 
2.48 
2.39 
2.37 
2.34 
2.17 
2.34 
2.34 
2.09 
2.38 
2.33 
2.33: 
1.65 
1.11: 
2.28 
2.43 
2.39 
2.54 
2.25 
2.43 
2.26 
2.41 
2.23 
2.42 
2.23 
2.31 
2.21 
2.39 
2.21 
2.01 
2.38 
2.05 
2.37 
2.05 
2.31 
2.47 
2.23 
2.22 

2.26 
2.07 
2.35 
2.10 
2,40 
2.19 
2.36 
2.33 

1.88 
2.23: 
2.25 
2.42: 
2.36 
2.39 
2.11 
2.10 
2.15 
2.41 
2.20 
2.36 
1.40: 
2.18 
2.16 
2.26 
2.53 
2.37 
2.28 
2.12 
2.32 
2.23 
1.94 
2.45 

0.50 
0.45 
0.66 
0.59 
0.57 
0.58 
0.49 
0.57 
0.58 
0.47 
0.59 
0.57 
0. 59: 
0.47 
0.27: 
0.55 
0. 63 
0.62 
0.62 
0.55 
0.59 
0.54 
0.66 
0.57 
0.58 
0.56 
0.54 
0.51 
0.61 
0.53 
0.47 
0.59 
0.49 
0.57 
0.48 
0.59 
0.57 
0.58 
0.51 

0.60 
0.44 
0.59 
0.54 
0.58 
0.60 
0.59 
0.62 

0.58: 
0.49 
0.51: 
0.50 
0.59 
0.55 
0.51 
0.49 
0.59 
0.48 
0.54 
0.26: 
0.48 
0.54 
0.58 
0.65 
0.54 
0. 54 
0.52 
0.67 
0.53 
0.53 
0.56 

0.45 
0.67 
0. 60 
0.53 
0.53 
0.50 
0.43 
0.49 
0.53 
0.45 
0.54 
0.51 
0.52: 
0.58 
0.60: 
0.49 
0.59 
0.53 
0.55 
0.49 
0.51 
0.58 
0.54 
0.51 
0.57 
0,54 
0.55 
0.51 
0.55 
0,48 
0.47 
0. 55 
0.52 
0.53 
0.47 
0.52 
0.55 
0.55 
0.49 

0.53 
0. 54 
0.57 
0.50 
0. 54 
0.55 
0.49 
0.52 

0.47 
0.49: 
0.59 
0.56: 
0.60 
0.56 
0.49 
0.42 
0.45 
0.53 
0.57 
0.48 
0.57: 
0.45 
0.37 
0.60 
0.59 
0.56 
0.48 
0.53 
0.57 
0.56 
0.54 
0.51 

Leo group 
Small group of ~ 7 
Leo group 
Leo group 
Near N 3619 
Near N 3613 
Leo group 
Associated w N 3640? 
Associated w N3630? 
Companion to N 3719? 

Associated w N 4024? 
Companion to N 3998, Not SA 
Companion to N 3990 
Associated w N 3957? 

Companion to N 4041? 

Virgo cluster <6°, 

Virgo region 
Coma I cloud 
Virgo region, background 
Coma I cloud 
Virgo region, background 
Virgo cluster <6° 
Virgo cluster, outer. Not SA 
Virgo cluster < 6° 
Virgo region 
Coma I cloud 
Virgo region 
Companion to N 4278 
Companion to N 4319, 4386, 4589 
Virgo region 
Near N 4321 in Virgo cluster 
Virgo region 
Virgo cluster < 6° 
Virgo cluster < 6° 
Virgo cluster <6° 
Virgo cluster < 6° 
Virgo cluster < 6° 
Virgo cluster < 6° 
Virgo cluster < ö° 
Virgo cluster < 6° 
Companion to N 4291 
Virgo cluster < 6°, Not SA 
Virgo cluster < 6° 
Virgo cluster < 6°; Note type 
Virgo cluster <6° 
Virgo cluster < 6° 
Virgo cluster < 6° 
N 4373 small group 
Virgo cluster <6° 
Virgo cluster < 6° 
Virgo cluster < 6°, Not SA 
Virgo cluster < 6° 
Virgo cluster <6°, Not SA 
Virgo cluster <6°, Not SA 
Virgo cluster <6° 

719 

© American Astronomical Society • Provided by the NASA Astrophysics Data System 



19
78

A
pJ

. 
. .

22
3.

 .
70

73
 

TABLE 3—Continued 

Name 1 
(1) (2) (3) (4) 

BSG 
(5) 

Type 
(6) 

VH 
(7) (8) 

Source 
(9) 

26 
(10) 

<U-V>0.5 
(ID 

<b-V>0.5 
(12) 

<V-r>0.5 
(13) (14) 

Remarks 
(15) 

NGC4473 
NGC4476 
NGC4477 
NGC4478 
NGC4479 
NGC4486 
NGC4494 
NGC4507 
NGC4526 
NGC4550 
NGC4551 
NGC4552 
NGC4564 
NGC4570 
NGC4578 
NGC4589 
NGC4596 
NGC4621 
NGC4623 
NGC4636 
NGC4638 
NGC4645 
NGC4649 
NGC4660 
NGC4684 
NGC4696 
NGC4697 
NGC4699 
NGC4742 
NGC4754 
NGC4756 
NGC4760 
NGC4762 
NGC4767 
NGC4786 
IC 3896 
NGC4825 
NGC4860 
NGC4866 
NGC4873 
NGC4874 
RB 37 
RB 42 
IC 3998 
RB 59 
NGC4881 
NGC4883 
NGC4886 
IC 4011 
IC 4012 
NGC4889 
IC 4026 
IC 4042 
NGC4915 
NGC4923 
NGC4933A 
NGC4936 
NGC4958 
NGC4976 
NGC4984 
NGC5011 
NGC5017 
NGC5018 
NGC5044 
NGC5061 
NGC5077 
NGC5084 
NGC5087 
NGC5090 
NGC5102 
NGC5193 
NGC5216 
IC 4296 
NGC5266 
NGC5273 

282 
283 
282 
283 
282 
284 
229 
300 
290 
288 
288 
288 
290 
292 
292 
124 
293 
294 
296 
298 
295 
301 
296 
297 
301 
302 
302 
302 
304 
304 
303 
304 
304 
303 
304 
304 
305 

65 
312 

64 
58 
64 
64 
64 
64 
64 
64 
58 
58 
60 
57 
70 
70 

308 

308 
306 
309 
306 
309 
307 
310 
310 
311 
310 
314 
312 
312 
309 
310 
313 
115 
313 
312 

74 

+75.4 
+74.4 
+75.6 
+74.4 
+75.6 
+74.5 
+85.3 
+22.9 
+70.1 
+74.6 
+74.7 
+75.0 
+73.9 
+69.8 
+72.1 
442.9 
+72.8 
+74.4 
+70.4 
+65.5 
+74.2 
+21.1 
+74.3 
+74.0 
+60.1 
+21.6 
+57.1 
+54.2 
+52.4 
+74.2 
447.5 
+52.4 
+74.1 
+23.1 
+56.0 
+12.5 
+49.2 
+88.1 
+76.9 
+88 
+88.0 
+88 
+88 
+88 
+88 
+87.8 
+88 
+87.9 
+87.9 
+87.9 
+87.9 
+88 
+88 
+58.2 
+88 
+51.2 
+32.3 
+54.7 
+13.3 
447.1 
+19.6 
+45.8 
+43.1 
446.1 
+35.6 
449.6 
440.6 
+41.7 
+18.8 
+25.8 
+28.9 
+53.8 
+28.0 
+13.8 
+76.2 

102 
104 
102 
104 
102 
104 
91 

155 
108 
104 
104 
104 
105 
109 
107 
43 

106 
105 
109 
114 
105 
157 
105 
106 
119 
157 
122 
125 
127 
106 
132 
127 
106 
156 
124 
166 
130 

90 
104 

90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 
90 

122 
90 

129 
147 
126 
166 
133 
160 
134 
137 
134 
144 
131 
140 
139 
161 
154 
151 
56 

152 
166 

84 

-2 
-2 
-2 
-2 
-2 
-2 
+2 

-14 
-3 
-1 
-1 
-1 
-1 
-2 
-2 

+14 
-1 
0 

-1 
-2 
0 

-12 
0 
0 

-3 
-11 

-3 
-4 
-4 
+2 
-5 
-3 
+2 

-10 
-2 

-12 
-3 
+8 
+5 
+8 
+8 
+8 
+8 
+8 
+8 
+8 
+8 
+8 

+8 
+8 
+8 

0 
+8 
-1 
-6 

0 
-10 
-1 
-7 

0 
-1 
0 

-2 
+2 

0 
0 

-6 
-4 

+18 
0 

-4 
+19 

E5 
E5 
SBO/SBa 
E2 
SBC 
EO 
El 
S[a(s)I]: 
S03(6)/Sa 
E7/SO 
E3 
EO 
E6/SO 
S01(7)/E7 
E3 
E2 
SBO/a: 
E5 
E7 
EO 
SO./E7 
E5 
E2/SO 
E6 
S01(7) 
E3 
E6 
Sab(rs) 
E4 
SB01(5) 
E3 
EO 
SO^IO) 
E5 
E3 
El 
S03(3) 
Sa 
SO 
SO 
SBO 
SO 
SBO 
SO 
EO 
SBO 
EO 
EO 
E3 
E4 
SBO 
SBO 
EO 
EO 
SOpec 
El 
SO!(7) 
E4/SO! 
Sa 
E2 
E2 
E4 
EO 
EO 
E3 
SO (8) 
502/3(5) 
E2 
SO^S) 
El 
EO 
EO 
SO^S) 
SO/a 

+2241 
+1978 
+1263 
+1482 

+822 
+1261 
+1321 
+3527 

+447 
+350 
+978 
+265 
+941 

+1730 
+2282 
+1825 
+2020 

4414 
+1963 

+883 
+1080 
+2651 
+1269 
+1017 
+1589 
+2999 
+1308 
+1511 
+1321 
+1461 
+4164 
44640 

+939 
+3090 
+4647 
+2274 
44452 
+7862 
+1910 
+5637 

+2165 
+1899 
+1192 
+1401 

+751 
+1181 
+1301 
+3287 

+351 
+292 
+904 
+191 
+863 

+1635 
+2196 
+2007 
+1939 

+338 
+1873 

+771 
+1005 
+2412 
+1195 

+943 
+1461 
+2763 
+1169 
+1361 
+1168 
+1392 
+3995 
44487 
+870 

+2860 
44509 
+2031 
+4291 
+7871 
+1860 
+5646 

+7171 +7180 

+6691 
+7936 
+6214 

+6230 
+3152 
+5433 
+3188 
+3309 
+1515 
+1369 
+1259 
+3101 
+2543 
+2897 
+2704 
+2065 
+2647 
+1739 
+1832 
+3326 

+523 

+6700 
+7945 
+6223 

+6239 
+3027 
+5442 
+3039 
+3104 
+1381 
+1133 
+1109 
+2876 
+2384 
+2729 
+2548 
+1879 
+2508 
+1569 
+1666 
+3104 

+316 

A 
E 
A 
A 
A 
ABD 
AB 
EM 
A 
A 
A 
AB 
C 
A 
A 
A 
E 
A 
E 
ABD 
A 
E 
ABDN 
A 
E 
E 
A 
B 
A 
A 
E 
E 
ABD 
E 
E 
E 
E 
AB 
A 
K 

+3684 +3491 
+3717 
+3201 
+1022 

+3523 
+2983 
+1092 

A 
E 
A 
E 
CEG 

CE 
E 
A 

10,28 
12.28 
10.23 
11.28 
12.57 
8.79 
9.93 

11.98 
9.66 

11.31 
11.92 
9.95 

10. 87 
10.76 
11.15 
11.04 
10.47 
9.88 

12.31 
9.82 

11.25 
11. 80 

8. 90 
10.97 
11.25: 
10.44: 
9.28 
9. 50: 

11.37 
10.40: 
12.47 
12.11 
10.38 
11.64 
11.94 
11.91: 
11. 79 
13.49: 
11.10 
14.28 
12.63 
16. 83 
15. 80 
14.63 
16.59 
13. 62 
14.25 
14.00 
15. 09 
14.98 
11.75 
14.80 
14.29 
12.11 
13. 84 
12.18 
11.10 
10.57 
10.22 
10. 79 
11.52 
12.35 
10. 89 
10. 87 
10.55 
11.60 
10. 80 
10. 95: 
11.71 
10.14 
12.14 
13.00 
10.65 
11.14 
11.56 

2.32 
2.06 
2.40 
2.16 
2.18 
2.45: 
2.23 
2.34: 
2.18 
2.12 
2.43 
2.32 
2.36 
2.18 
2.39 
2.26 
2.30 
2.13 
2.34: 
2.29 
2.57 
2.45: 
2.26 
1. 77: 
2.58 
2.26 
2.18 
2.01 
2.29 
2.21 
2.39 
2.17 
2.51 
2.28 
2.60 
2.43: 
2.46 
2.32 
2.49 
1. 96 
2.22 
2.38 

2.33 
2.35 
2.28 
2.09 
2.15 
2.50 
2.25 
2.28 
2.20 
2.34 
2.23 
2.50 
2.27 
2.42 
2.09 
2.49 
2.19 
2.30 
2.45 
2.31 
2.45 
2.67: 
2.40 
2.59 
1.90 
2.19 
2.02: 
2.47 
2.59 
2.11 

0. 54 
0.49 
0.57 
0.50 
0.45 
0.59: 
0.54 
0.55: 
0.55 
0.44 
0.59 
0.55 
0.57 
0.51 
0.58 
0.55 
0.55 
0.55 
0.45: 
0.51 
0.70 
0.56: 
0.57 
0.51: 
0.70 
0.53 
0.53 
0.49 
0.55 
0.61 
0.64 
0.58 
0.70 
0.60 
0.71 
0.61: 
0.71 
0.68 
0.71 
0. 60 
0.67 
0.76 

0.65 
0.67 
0.65 
0.60 
0.63 
0.67 
0.66 
0.66 
0.57 
0.65 
0.58 
0.71 
0.59 
0.63 
0.55 
0.63 
0.63 
0.53 
0. 63 
0.50 
0.63 
0.76: 
0.64 
0.66 
0.41 
0. 50 
0.57: 
0.65 
0.69 
0.52 

0.48 
0.48 
0.51 
0. 54 
0.58 
0.52: 
0.51 
0.56: 
0.47 
0.46 
0.53 
0.52 
0.54 
0.51 
0.57 
0.46 
0.53 
0.50 
0.69: 
0.49 
0.64 
0.51: 
0.44 
0.58: 
0.67 
0.52 
0.53 
0.43 
0.54 
0. 55 
0.56 
0.48 
0.58 
0.61 
0. 69 
0.66: 
0.53 
0.50 
0.53 
0.49 
0.56 
0.57 

0.55 
0.55 
0.55 
0.50 
0.50 
0.56 
0.53 
0.51 
0.56 
0.55 
0.64 
0.64 
0.52 
0.58 
0.58 
0.63 
0.57 
0.53 
0.62 
0.50 
0.58 
0. 72: 
0.58 
0.69 
0.46 
0.54 
0.49: 
0.59 
0.70 
0.52 

Virgo cluster < 6 
Virgo cluster < 6° 
Virgo cluster < 6° 
Virgo cluster < 6° 
Virgo cluster <6°, Not SA 
Virgo cluster < 6° 
Coma I cloud 
Outlying Centaurus cluster? 
Virgo cluster < 6° 
Virgo cluster < 6° 
Virgo cluster < 6°, Not SA 
Virgo cluster < 6° 
Virgo cluster < 6° 
Virgo cluster < 6° 
Virgo cluster < 6° 
Companion to N 4291, 4386 
Virgo cluster < 6° 
Virgo cluster < 6° 
Virgo cluster < 6° 
Virgo region 
Virgo cluster <6° 
Centaurus cluster 
Virgo cluster < 6° 
Virgo cluster < 6° 

Centaurus cluster 

Virgo complex 
Brightest in cluster of E's 
Virgo complex 
Centaurus cluster 

Coma cluster, Not SA 
Virgo complex? 
Coma cluster. Not SA 
Coma cluster, Not SA 
Coma cluster. Not SA 
Coma cluster, Not SA 
Coma cluster. Not SA 
Coma cluster, Not SA 
Coma cluster. Not SA 
Coma cluster. Not SA 
Coma cluster. Not SA 
Coma cluster, Not SA 
Coma cluster. Not SA 
Coma cluster 
Coma cluster. Not SA 
Coma cluster. Not SA 
Coma cluster. Not SA 
Has faint companion in env. 
N 4936 group, dominant 

G 5077 HMS group 
G 5077 HMS group, dominant 

G 5077 HMS group 

Brightest in group of 6 
N 5128 group: Very blue at center 
IC 4296 group? 
Not SA 
IC 4296 group, dominant 
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TABLE 3—Continued 

Name 
(1) 

1 
(2) 

b 
(3) 

SG 
(4) 

SG 
(5) 

Type 
(6) 

VH 
(7) (8) 

Source 
(9) (10) 

(u-v)0) 
(ID 

<b-V>0.5 
(12) 

(v-r>o, 
(13) (14) 

Remarks 
(15) 

NGC5322 
IC 4329 
NGC5328 
NGC5363 
NGC5422 
NGC5473 
NGC5481 
NGC5485 
NGC5493 
NGC5557 
NGC5574 
NGC5576 
NGC5612 
NGC5631 
NGC5739 
NGC5791 
NGC5796 
NGC5812 
NGC5813 
NGC5820 
NGC5831 
NGC5838 
NGC5846 
NGC5854 
NGC5864 
NGC5866 
NGC5898 
NGC5903 
NGC5982 
NGC6307 
NGC6359 
NGC6482 
NGC6587 
NGC6658 
NGC6661 
NGC6684 
NGC6702 
NGC6703 
IC 4797 
A 1853 
NGC6721 
NGC6758 
NGC6782 
IC 4889 
NGC6835 
NGC6851 
NGC6854 
NGC6861 
NGC6868 
NGC6875 
NGC6876 
NGC6893 
A 2021 
NGC6909 
NGC6942 

110 
317 
319 
341 
103 
102 

97 
102 
337 

65 
349 
349 
308 
100 

73 
340 
342 
350 
359 

91 
359 

+1 
0 

+2 
+3 
92 

341 
341 

93 
90 
91 
48 
46 
52 
52 

330 
75 
75 

342 
342 
339 
341 
337 
344 

29 
351 
344 
351 
351 
354 
324 
351 
356 
353 
344 

+55.5 
+30.9 
+32.5 
+63.2 
+59.3 
+59.2 
+62.6 
+58.9 
+52.4 
+69.3 
+57.9 
+57.9 
-16.6 
+56.0 
+63.0 
+34.3 
436.4 
+43.3 
449.8 
+54.5 
+49.0 
+49.3 
+48.8 
+49.2 
+49.1 
+52.5 
+27.7 
+27.7 
446.9 
+36.0 
+34.7 
+22.9 
+16.5 
+13.9 
+13.7 
-24.2 
+19.8 
+19.7 
-22.4 
-22.6 
-23.9 
-25.3 
-27.2 
-29.4 
-19.6 
-31.6 
-32.4 
-32.2 
-32.6 
-33.0 
-32.6 
-34.4 
-34.6 
-35.5 
-37.5 

58 
150 
148 
116 

63 
64 
68 
64 

128 
84 

120 
120 
196 

61 
78 

146 
144 
134 
125 

63 
126 
125 
125 
124 
124 

61 
153 
153 
55 
44 

98 
61 
60 

206 
30 
30 

207 
207 
208 
210 
211 
215 
236 
220 
218 
220 
221 
222 
214 
222 
225 
224 
223 

+20 
+3 
-1-5 

+16 
+22 
+23 
+23 
+23 
+17 
+26 
+22 
+22 
-11 
+26 
+30 
+22 
+24 
+28 
+31 
+31 
+31 
+32 
+32 
+33 
+33 
+31 
+24 
+24 
+34 
+41 
+41 
+73 
+80 
+81 
+81 

+9 
+60 
+60 
+20 
+20 
+16 
+18 
+14 
+19 
+58 
+24 
+18 
+24 
+24 
+26 

+2 
+23 
+27 
+24 
+16 

E4 
SOLVES 
E2 
S03(5)pec? 
S02(8) or Sa 
SB01(3) 
EO/SO/o) 
S03(o) 
E7/S02(7) 
E2 
SO (8)/SBa 
E4 
E2 
S03(2) 
Sor Ep 
S01(4) 
EO 
EO 
El 
S02(4) 
E4 
80.(5) 
El 
SBa 
SBa 
S03(8) 
EO 
E2 
E3 
E4 
E2 
E2 
SO? 
SO(7) 
E4 
SB02(5) 
E2 
80.(0) 
E6/S01(6) 
E3 
EO 
E2 
SO^óySa: 
E5 
S(a or b) 
E4 
E2 
E6 
E3 
SO(3) or E3 
E3 
E3/S01(3) 
SO (6)/E6 
E5 

+1902 
+4456 
44816 
+1138 
+1837 
+2044 
+2025 
+1985 
+2627 
+3195 
+1716 
+1528 
+2764 
+1979 
+5608 
+3339 
+2946 
+2066 
+1882 
+3269 
+1684 
+1427 
+1771 
+1626 
+1618 
+788 

+2304 
+2510 
+2866 
+3283 
+2948 
+3922 
+4270 
44316 

+888 
+4726 
+2333 
+2642' 
+2761 
44416 
+3367 
+3876 
+2531 
+1736 
+3117 
+5656 
+2859 
+2764 
+3103 
+3999 
+3175 
+2942 
+2680 
+3964 

+2060 
+4282 
44650 
+1094 
+1986 
+2195 
+2160 
+2136 
+2555 
+3292 
+1686 
+1498 
+2538 
+2144 
+5738 
+3254 
+2871 
+2028 
+1879 
43445 
+1681 
+1430 
+1771 
+1633 
+1628 

+973 
+2217 
+2424 
+3070 
+3526 
+3194 
+4127 
44499 
+4545 

+753 
+4998 
+2605 
+2556 
+2675 
44316 
+3277 
+3771 
+2457 
+1873 
+3077 
+5609 
+2819 
+2725 
+3077 
+3851 
+3137 
+2927 
+2649 
+3897 

A 
E 
E 
AB 
E 
AB 
N 
A 
A 
A 
A 
A 
E 
A 
E 
E 
E 
A 

A 
A 
AB 
A 
C 
AB 
A 
AE 
AB 
C 
A 
A 
A 
AB 
GE 
AB 
AB 
EG 
E 
E 
E 
E 
E 
CE 
E 
E 
E 
GI 
I 
E 
E 
E 
E 
E 

10.21 
11.44 
12.03 

9. 87: 
11.66 
11.46 
12.25 
11.51 
11.45 
11.19 
12.44 
11.01 
12.21 
11.52 
11.94: 
11.78 
11.70 
11.52 
10. 73 
12.19 
11.73 
10.74 
10.29: 
11.75 
11. 72 

9. 97 
11.52: 
11.46: 
11.35 
13.06 
12.67 
11.40 
12.64 
12. 87 
12.03 
10.33 
12.86 
11.26 
11.35 
11.65 
12.18 
11.70 
11.75 
11.14 
12.18 
11.81 
12.41 
11. 11 
10.96 
11. 83 
11.55 
11.56 
11.72 
11. 92 
12.08 

2.37 
2.37 
2.30 
2.21 
2.11 
2.32 
2.06 
2.35 
1.91: 
2.07 
2.56 
2.19 
2.39: 
2.50 
2.61 
2.57 
2.40 
2.30: 
2.34 
2.57 
2.54 

2.27 
2.55 
2.46 
2.27 
1.69: 
2.32 
2.83: 
2.52: 
2.58 
2.59: 
2.30 
2.50 
2.46 
2.57 
2.44 
2.48 
2.44 
2.08 
2.33 

2.25 
2.28 
2.54 
2.50 
2.20 
2.49 
2.51 
2016 
2.07: 
2.37 

0.52 
0.64 
0.57 
0.61 
0.53 
0.53 
0.56 
0.51 
0.54 
0.45: 
0.51 
0.67 
0.51 
1.04: 
0.64 
0.66 
0.60 
0.59 
0. 54: 
0.56 
0.58 
0.60 

0.51 
0.65 
0.69 
0. 53 

-0.10: 
0.60 
0. 77: 
0.65: 
0.62 
0.70: 
0. 60 
0.68 
0.62 
0.64 
0.60 
0.65 
0.67 
0.55 
0.59 

0.55 
0. 63 
0.65 
0.63 
0.63 
0.69 
0.61 
0.57 
0.51: 
0.58 

0.51 
0.62 
0.62 
0.52 
0.52 
0.52 
0.55 
0.52 
0.44 
0.48: 
0.54 
0.68 
0.49 
0,56: 
0.59 
0.61 
0.56 
0.56 
0.51: 
0. 53 
0.58 
0.56 

0.55 
0. 62 
0.58 
0.55 
1.13: 
0.49 
0.70: 
0.65: 
0.61 
0.61: 
0.53 
0.60 
0.57 
0.59 
0.55 
0.58 
0.65 
0.60 
0.60 

0.52 
0.58 
0.56 
0.58 
0.55 
0.61 
0.68 
0.56 
0.44: 
0.57 

IC 4329 cluster, dominant 
IC 4329 cluster 
Associated w N 5473, 5485 
Associated w N5422, 5485 
Companion to N 5480? Not SA 
Associated w N 5422, 5473 

Double w N 5576 
Double w N 5574 
Associated w N5422, 5473? 

N 5793 nearby 
G 5846 HMS group 

G 5846 HMS group 
G 5846 HMS group 
G 5846 HMS group 
G 5846 HMS group 
G 5846 HMS group 

Pair w N 5903 
Pair w N 5898 
Companion to N 5985 
Not SA 
Not SA 
Not SA 
Companion to N 6661, Not SA 
Companion to N 6658, Not SA 

In field of N 6703, Not SA 
In field of N 6702, Not SA 
IC 4797 small group, dominant 
IC 4797 group. Not SA 
N 6769 group? 
N 6769 group? 
N 6769 group 
N 6769 group?? 

Telescopium group 
Telescopium group 
Telescopium group, dominant 
Telescopium group 
Pavo group, dominant 
Telescopium group 
Telescopium group 
Telescopium group 

NGC6958 
IC 5063 
NGC7007 
NGC7014 
NGC7020 
NGC7029 
NGC7041 
NGC7049 
IC 5105 
NGC7079 
NGC7097 
NGC7135 
NGC7144 
NGC7145 
NGC7155 
NGC7166 
NGC7168 
NGC7192 
NGC7196 
NGC7213 

4 
340 
345 
352 
331 
350 
351 
350 

1 
356 
358 
10 
349 
350 
347 
356 
343 
326 
345 
350 

-38.6 
-38.7 
-41.4 
-42.4 
-39.3 
-42.8 
-43.7 
-44.1 
-45. 6 
-46.9 
-48.5 
-50.6 
-49.6 
-49.8 
-49. 8 
-52.1 
-50.0 
-44.6 
-51. 1 
-52.6 

233 
223 
227 
230 
221 
230 
231 
231 
237 
236 
238 
246 
236 
236 
235 
241 
234 
226 
236 
239 

+B0 
+13 
+16 
+20 

+6 
+18 
+19 
+18 
+24 
+20 
+20 
+25 
+15 
-bl5 
+14 
+17 
+11 

+2 
+12 
+14 

E2 
E4 
SB01(4) 
E5 
RS01(6)/RSa: 
E5 
S01(7)/E7 
E3 
E5 
E4 
E4 
S01(4) 
El 
EO 
E2 
SO (7) 
Eo^SO (3) 
EO 
E4 
El 

+2757 
+3402 
+2954 
+4790 
+3029 
+2873 
+1925 
+2189 
+5363 
+2630 
+2404 
+4877 
+2113 
+1925 
+1893 
+2407 
+2783 
+2879 
+3016 
+1778 

+2773 
+3322 
+2897 
+4761 
+2915 
+2833 
+1890 
+2153 
+5368 
+2616 
+2398 
+4910 
+2076 
+1890 
+1850 
+2395 
+2727 
+2761 
+2967 
+1747 

G 
E 
E 
E 
E 
EG 
EG 
EG 
E 
H 
E 
C 
G 
EJ 
E 
E 
E 
E 
G 
GI 

11.32 
12. 10 
11.99 
12.50 
11.45: 
11.65 
11.11 
10. 63 
11.82 
11.48 
11.73 
11.50 
11.14 
11.53 
12.00 
11.77: 
11.95 
11.43 
11.52 
10.20 

2.30 
2.37 
2.29 
2.53 
2.19 
2.20 
2.31 
2.61: 
2.41 
2.19 
2.25 
2.34: 
2.26 
2.15 
2.27 
2.45 
2.26 
2.22 
2.38 
2.26 

0.56 
0. 85 
0.59 
0. 65 
0.60 
0.55 
0.58 
0.61: 
0.66 
0.57 
0.55 
0.61: 
0.58 
0.49 
0.57 
0.61 
0.61 
0, 53 
0.58 
0.57 

0.53 
0. 87 
0.54 
0.56 
0.58 
0.53 
0.52 
0.62: 
0.64 
0.49 
0.55 
0.55: 
0.49 
0.49 
0.56 
0.54 
0.55 
0.56 
0.51 
0.56 

N 7014 Indus group, dominant 

N 7049 Indus triplet 
N 7049 Indus triplet 
N 7049 Indus triplet 

N 7144 triplet 
N 7144 triplet 
N 7144 triplet 

N 7196 small group 
N 7196 small group 
N 7213 small group 

721 
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TABLE 3—Continued 

Vol. 223 

Name 
(1) (2) 

b 
(3) (4) 

SG 
(5) 

Type 
(6) 

VH 
(7) (8) 

Source 
(9) 

26 
(10) 

(u-V)0. 
(ID 

<b-V>0.5 
(12) 

(v-r)o, 
(13) (14) 

Remarks 
(15) 

IC 5181 
NGC7252 
NGC7302 
NGC7332 
NGC7377 
NGC7385 
NGC7410 
IC 5267 
IC 1459 
IC 5269 
NCC7457 
NGC7464 
NGC7465 
NGC7503 
NGC7507 
NGC7562 
NGC7576 
NGC7585 
NGC7600 
NGC7617 
NGC7619 
NGC7626 
NGC7671 
NGC7679 
IC 5328 
NGC7702 
NGC7743 
NGC7744 
NGC7785 
NGC7796 

350 
28 
48 
87 
36 
82 

358 
350 

5 
6 

96 
88 
88 
84 
23 
85 
74 
74 
70 

93 
87 

339 
323 

97 
339 

99 
318 

-53.6 
-56.2 
-55.1 
-29.7 
-61.6 
-41.3 
-62.8 
-61.8 
-64.1 
-64.3 
-26.9 
-39.4 
-39.4 
-47.6 
-68.1 
-49.0 
-58.3 
-58.4 
-60.6 
-48.3 
-48.3 
-48.4 
-45.4 
-53.4 
-66.2 
-58.0 
-49.5 
-69.2 
-54.3 
-60.1 

240 
259 
271 
315 
265 
301 
250 
247 
253 
254 
323 
307 
307 
298 
262 
297 
285 
285 
282 
299 
299 
299 
304 
295 
249 
239 
302 
252 
299 
241 

+14 
+26 
+29 
+37 
+22 
+33 
+11 

+9 
+13 
+13 
+32 
+31 
+31 
+27 
+14 
+26 
+22 
+22 
+21 
+25 
+25 
+25 
+24 
+22 

+3 
-2 

+20 
+2 

+16 
-5 

SO^S) 
SO or Ci H II 
+2586 

u2/3 (9) 
S02/3/Sapec 
EO 
SBa(s) 
SO (4)/Sa 
E4 
80^7) 
SO (5) 
80(4) 
SO or S 
El 
EO 
E2 
Sa or SOg: 
SO (3)/Sa 
S0}(5) 
E6 
E3 
El 
80.(5) 

+2110 +2082 E 
+4733 +4812 A 
+2714 +2714 A 
+1204 +1463 A 
+3416 +3499 A 
+7829 +8053 A 
+1638 +1633 I 
+1715 +1691 I 
+1618 +1629 GI 
+2162 +2175 E 

+525 +791 A 
+1872 +2105 C 
+1994 +2227 C 

+13,229 +13,429 A 
+1637 +1681 A 
+3806 
+3572 
+3352 
+3391 
+4072 
+3757 
+3357 
44129 iw; Gi B II or SOpee +5154 

E3 +3049 

+4002 C 
+3725 AD 
+3505 AC 
+3528 A 
+4273 A 
+3958 A 
+3558 A 
44341 B 
+5334 AB 
+3005 E 

Sa: 
SBa 
sOiO) 
E5 
E2 

+3152 
+1802 
+2990 
+3846 
+3461 

+3057 
+1993 
+2952 
44020 
+3361 

E 
A 
E 
A 
EG 

11. 18 
12.26 
12.25 
10. 65 
11.49 
12.73 
10.34 
10.36 
10.06 
12.56 
11.08 
12.23 
13.34 
13.41: 
10. 62 
11.83 
12.90 
11.56 
12.03 
13.93 
11.29 
11.26: 
12.67 
12.66 
11.19 
11.88 
11.05 
11.38 
11. 85 
11.45 

2.30 
1.70 
2.34 
2.18 
2.30 
2.68: 

2.42 
2.03 
2.15 
1.67 
1.55 
2.29 
2.44 
2.42 
2.20: 
2.32 
2.22 
2.14 
2.58 
2.49 
2.52 
1.18: 
2.36 
2.31: 
2.25 
2.41 
2.55: 
2.44 

0. 57 
0.39 
0.56 
0.53 
0.63 
0. 70: 

0.60 
0.58 
0.56 
0. 50 
0.38 
O. 82 
0. 63 
0.64 
0.57: 
0.59 
0.54 
0. 63 
0.68 
0.63 
0.71 
0.22: 
0.57 
0. 62: 
0.57 
0.60 
0.61: 
0.60 

0.53 
0.50 
0.50 
0.50 
0.44 
0.63: 

0.52 
0.50 
0.49 
0.61 
0.48 
0.59: 
0.59 
0.61 
0.56: 
0.49 
0.50 
0.72 
0.57 
0.59 
0.62 
0.69: 
0.53 
0.55: 
0.45 
0.51 
0.59 
0.55 

N 7213 small group 

Pair w N 7339 

G 7385 HMS group, dominant 
IC 1459 Grus group 
IC 1459 Grus group 
IC 1459 Grus group, dominant 
IC 1459 Grus group 

Pair w N7465, Not SA 
Pair w N 7464, Not SA 
Cluster, Not SA 

G 7619 HMS group. Not SA 
Not SA 

G 7619 HMS group, Not SA 
G 7619 HMS group 
G 7619 HMS group 
Not SA 

with diíferent data by Strom et al. (1976), and is 
supported by the fact that the abundance gradients 
exist in the spheroidal components of many bright 
nearby galaxies as well as in the disks of late-type 
spirals (Spinrad al. 1971; Searle 1971; Trimble 
1975; Audouze and Tinsley 1976). 

The problem is discussed in more detail in Appendix 
A, where the observed integral color effect (eqs. [3]-[5]) 
is changed to a self-consistent smooth radial gradient 
whose integrals, weighted by the intensity gradient 
/(r), give back equations (3)-(5). The surface variation 
of color can apparently be explained by a metal 
abundance gradient of a factor of ~ 2 over the interval 
0.1 < 6>/Z)(0) < 1.0. 

b) K-Reddening due to Redshift 

Shifting the galaxy spectrum under our fixed inter- 
mediate-band filters gives K terms that differ from the 

values (Oke and Sandage 1968; Whitford 1971; 
Schild and Oke 1971 and references therein) due to our 
restricted bandwidths and different effective wave- 
lengths. The X-reddening for our filter system has 
been calculated by shifting an internally derived 
energy distribution (obtained from the present ob- 
servations of E galaxies in the Virgo and Coma 
clusters, reduced to zero redshift and averaged) 
through the ub Vr filter system. The adopted rest-energy 
distribution agrees well with those of Whitford (1971) 
and Schild and Oke (1971). 

To an excellent approximation we find the ^-redden- 

ing in the ubVr system over the velocity range of 
0 < ¿> < 12,000 km s-1 to be 

K(u -V) = OAz mag , (6) 

K(b — V) = 5.5z mag , (7) 
and 

K(V — r) = 2.2z mag . (8) 

where z = ÀÀ/A0. 
Equations (6)-(8), together with the conventional 

Kv values (Whitford 1971, Table 3), have been used to 
correct data in Table 2 to the rest frame, as listed later 
in Table 3. 

It should be noted that Ku-V corrections for most 
of the galaxies in Table 2 are usually negligible 
(z < 0.01) because our ultraviolet filters are narrow 
and away from the blanketing break in the galaxy 
spectrum at À = 4100 Â. Hence, distance determina- 
tions of the local galaxies are little affected by the K 
correction. 

On the other hand, in the case of 6 — F, the K 
correction is much larger than in w — F because the 
b filter is narrow and is centered where the energy- 
distribution curve of galaxies has its maximum change 
of slope. 

IV. APERTURE CORRECTION TO MAGNITUDES 

The measured F magnitudes have been corrected 
to a standard fixed fraction of each galaxy’s size by 
the method in HMS (Appendix A), using a growth 
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Fig. 5.—Representative growth curves using photoelectrically measured magnitudes from the indicated literature references, 
and for values listed in Table 2. 

curve and the standard isophotal size adopted 
previously and listed elsewhere (Sandage 1975, 
Appendix B, Table Bl) and discussed further in 
Appendix A here. 

The observational material upon which final reduc- 
tion to the standard isophotal magnitude V26 is based 
consists of the (F, 6) data in Table 2, plus other 
available photoelectric V magnitudes from the 
literature (Stebbins and Whitford 1937, 1952; Bigay 
1951 ; Bigay and Dumont 1954; Pettit 1954; Holmberg 
1958; Tifft 1961 ; de Vaucouleurs 1961Z?; Hodge 1963; 
Webb 1964; Shobbrook 19666; McClure and van den 
Bergh 1968; Westerlund and Wail 1969; de Vau- 
couleurs and de Vaucouleurs 1972; Alcaino 1974; 
Sandage 1972, 1973, 1975). 

The available V magnitudes were plotted versus 
log 6 for each galaxy in Table 2 so as to form separate, 
partial growth curves. Examples are shown in Figure 5, 
where the shape of the standard curve has been put 
through the points by sliding in both coordinates for 
best fit. 

Isophotal (F26) magnitudes were then determined 
for each galaxy by three nearly independent methods, 
which, although almost equivalent, emphasize different 
aspects of the data. 

1. Where many (F, log 6) points are available, a 
sliding fit of the standard2 growth-curve template 
can be made without knowledge of the intrinsic 
(reduced for inclination) galaxy diameter D(0). The 

2 We find that the growth curve is similar, to within the 
errors, for E and SO galaxies, and also for different absolute 
magnitudes; hence, one standard growth-curve template was 
used for all the galaxies. 

corrected magnitude, Fae, read at the marked 
standard size of 2.5 D(0), is accurate as long as many 
F, 6 points are available. However, when only few 
data are available, the method used by HMS (Appendix 
A) is required. 

2. When Z>(0) is known for any given galaxy, each 
(V, 0) pair can be corrected, using the standard 
growth curve. Two lists of intrinsic galaxy diameters 
are available, (a) The Z>(0) values that are given in 
RCBC (1st ed.) are adopted as listed, and have been 
used to form 0/2.5 Z)(0), i.e., the argument of the 
adopted growth curve. (6) An independent estimate of 
galaxy diameters was made in 1955 from the original 
National Geographic Society-Palomar Sky Survey 
Schmidt plates, as the Sky Survey was in progress. 
These diameters, 0S, had been previously used by one 
of us (but not published) for the aperture corrections 
in HMS. Similar diameters on the same scale have 
been estimated more recently for many southern 
galaxies in the sample from Uppsala Schmidt plates 
(designated here by subscript u) taken between 1969 
and 1972 at Mount Stromlo for the present work. 
Comparison shows 0/2.5 Z>(0) # 0/3.1 0S £ 0/3.1 0W; 
hence the standard growth curve can again be entered 
in the 0/2.5 Z>(0) argument to find F26. 

The mean of the F26 values, obtained in these three 
ways, has been adopted. Comparison of the distri- 
bution of differences in F from the mean for each 
method gives <t(AF26) ä ± 0.1 mag, which, being much 
larger than the individual measuring errors of ^(F) < 
± 0.02 mag, shows the accuracy of our reduction 
procedure rather than the errors of the observations 
themselves. 
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V. TYPES, VELOCITIES, STANDARD VISUAL MAGNITUDES 
AND CORRECTED COLORS OF PROGRAM GALAXIES 

The photometric data corrected using the foregoing 
precepts, along with the new types and velocities for 
the 405 program galaxies, are given in Table 3. 

Column (1) lists the NGC or IC members; columns 
(2)-(5) show the galactic and supergalactic coordinates 
taken from the RCBG; column (6) lists again the 
revised types taken from Table 2; column (7) is the 
observed heliocentric velocity VH from sources in 
the literature or from new measurements discussed in 
detail elsewhere (Sandage 1978); column (8) is VH 
from column (7), corrected for the standard solar 
motion relative to the Local Group of 300 sin / cos b 
km s-1 used by HMS; in column (9) are sources for 
the velocity VH as listed in the next paragraph; 
column (10) shows the derived V^q magnitudes (§ IV); 
uncertain magnitudes are indicated with colons. 
Columns (11)-(13) show the colors in Table 2 (cols. 
[7], [8], [9]) reduced to 0/Z>(O) = 0.5 by applying 
equations (3)-(5) and labeled (w — V)Q^ {b — V)0,5, 
and (V — r)o.5. Where more than one corrected value 
is available, the means are given. [If the color is un- 
certain for all the apertures, the resulting color at 
0/Z)(O) = 0.5 is marked with a colon.] Column (14) 
shows the number of observations used to derive the 
means in columns (11)-(13). In column (15), cluster 
and group members and non-Shapley-Ames members 
are identified. Galaxies that appear to be isolated by 
many apparent diameters (>100) from neighbors of 
about the same magnitude and size are assigned to 
field, but are not so designated in column (15). 

The sources for the observed velocities are : 
(A) Humason in HMS; (B) Mayall in HMS; (C) de 
Vaucouleurs and de Vaucouleurs (1961); (Z>) Mayall 
and de Vaucouleurs (1962); (E) new here, some of 
which are published in Sandage (1975) but with a 
systematic difference of 30 kms“1 smaller there as 
explained elsewhere (Sandage 1978); (F) de Vau- 
couleurs and de Vaucouleurs (1967) and de Vau- 
couleurs (1960, 1961a); (G) Evans (1963); (If) Catch- 
pole, Evans, and Jones (1969); (/) Shobbrook (1966a); 
(J) Evans and Malin (1965); {K) Kintner (1971); 
(L) Sargent (1970); (M) Smith (1972); and (V) Page 
(1970). 

VI. THE MEAN GALACTIC REDDENING FOR THIS SAMPLE 

Two models for local galactic reddening are current, 
but at the moment there is no general agreement on 
how to resolve their differences. Galaxy counts 
(Hubble 1934; Shane and Wirtanen 1954, 1967; de 
Vaucouleurs and Malik 1969; Noonan 1971; Holm- 
berg 1974; Heiles 1975) show the steep gradient 
A log V(m)/A esc b > 0.15 for galactic latitudes below 
b æ 30° (esc b = 2). If a uniform plane-parallel 
model for the absorption is assumed, then an extrap- 
olation to the pole with this slope gives an extinction of 
Ab > 0.25 mag. 

However, the idealization of a uniform model 
would be unjustified if the extinction occurs pre- 
dominantly in clouds. Noonan (1971) makes the point 

that in the cloud model, counts above |£| £ 45° need 
not be related to those at lower latitudes (which contri- 
bute most to the determination of the slope). A broken 
cumulus terrestrial sky provides a commonplace 
analogy. Although the clouds are actually uniformly 
spaced in the atmosphere, they appear to crowd 
toward the horizon because zones of equal A sec z 
(equal air mass) are not zones of equal differences in 
zenith distance. Hence, the zenith is mostly clear, 
although the horizon is not. 

In support of the cloud model, the direct evidence 
for nearly zero reddening in the galactic poles comes 
from studies of individual stars and star clusters by 
Eggen and Sandage [1965, E(B — V) < 0.03], McClure 
and Racine (1969,0.00), Crawford and Barnes 
(1969a, 6; 0.01), McNamara and Longford (1969, 
<0.01), Gottlieb and Upson (1969, <0.01), Sandage 
(1969, 0.00 for M3; 0.02 for M92), Heifer and Sturch 
(1970,0.00), Peterson (1970,0.03), McClure and 
Crawford (1971, 0.00), Philip and Tifft (1971,0.00), 
Feltz (1972, 0.00), Knapp (1975, 0.008), Appenzeller 
(1975, <0.01), Burstein and McDonald (1975, 0.03), 
and others. 

The present color data for the homogeneous E and 
SO galaxy types permit still another determination of 
mean reddening with galactic latitude. Because cor- 
rected (F — r)0'5

K colors are nearly independent of Mv 
(Paper I, Fig. 3), their correlation with esc b measures 
the mean reddening. A check can be made using the 
(b — V)0 5

k and (w — V)0^
K colors as well, corrected 

to Mv = —22 for each galaxy by the calibration of 
Paper I, with Mv calculated for each galaxy from 
Hq = 50 km s-1 Mpc-1. 

The results for è — V and V — r colors, shown in 
Figure 6, give the shallow correlations, determined by 
eye, 

A(6 - V)0'b
K'-22 = 0.033 A esc 6 , (9) 

A(F - r)0.5* = 0.026 A esc 6 . (10) 

(Least-squares solutions were not made because of the 
obvious nonuniform distribution of points in esc b.) 

The slope of equation (9) is the same as found 
earlier from a different sample (Sandage 1973, §IV). 
Moreover, the ratio E{b — V)IE(V — r) = 1.3 here 
is close to that given by the standard reddening curve 
(cf. Whitford 1958; Nandy 1964). 

There is, however, some suggestion from Figure 6 
that the V — r colors are not well represented by 
equation (10) in the interval 50° < ft < 90°, but rather 
that these colors define a steeper relation in these 
latitudes, contrary to the requirement of the reddening- 
free polar cap model. But we are unconvinced of the 
reality of a steep V — r slope for ft > 50° for two 
reasons. (1) The small color excess for polar cap stars 
determined from the large number of studies quoted at 
the beginning of this section seems definitive to us. (2) 
Our data for (w — V)0t5

K'M also suggest a reddening-free 
polar region. Plotted in Figure 7 is the fully reduced 
u — V color (corrected for color gradient, K, and 
absolute magnitude effect) versus esc ft in the latitude 
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GALACTIC LATITUDE 

Fig. 6.—Correlation of esc b with b — Vand V — r colors corrected to 0/D(O) = 0.5, for ^-dimming, and to Mv — —22 (for 
b — V), for the Shapley-Ames galaxies in our sample. 

interval 50° < b < 90°. For an extinction of Av > 
0.25 mag required by the galaxy counts (extrapolated 
to the pole as if the low-latitude and polar counts can 
be connected), the expected gradient inu — V would 
be >0.15 A esc or A(w — F) > 0.04 mag over the 
interval in Figure 7 of 1 < esc < 1.3, which clearly 
is not present here. Hence, Figure 7 does not confirm 
the indicated steeper slope in (F — r)0^

K and, in fact, 
shows no positive slope at all. Hence, we keep the 
polar absorption-free model. The complete (w — V)0.5K 

versus esc b diagram is given in Figure 8, which shows 
again the general shallow slope (0.063) to the mean 
u — V reddening versus esc b relation over the ob- 
served latitude interval 90° > 6 > 10°. 

The slopes from Figures 6 and 8 are smaller by a 
factor of 2 than those inferred using intermediate- 
latitude galaxy counts. From this result and in view of 
the strong evidence for small E(B — F) values in the 
pole, principally from the stellar data, we accept a 
mean cloud model and adopt 

E(b - V) = 0.033(csc b - 1) for |6| < 40°, (11) 

E(b — F) = 0 \b\ > 50°, 

E(V - r) = 0.026(csc b - l) for |0| < 40°, (12) 

E(V — r) = 0 |6| > 50° 

E(u -V) = 0.063(csc Ô - 1) for |è| < 40° , (13) 

E{u — F) = 0 

Av = 0.10(csc6 — 1) 

Ay = 0 

|è| > 50°: 

for \b\ < 40° ; 

\b\ > 50° : 

(14) 

with a smooth transition from 40° < |6| < 50° to 
avoid a step. 

Finally, we should caution that equations (11)-(14) 
apply to our magnitude-limited sample. The slope 
coefficients are smaller than those which would apply 
to a distance-limited sample since highly reddened 
galaxies with large Av are lost to the Shapley-Ames 
listing because they are extincted below the catalog 
limit. However, equations (11)-(14) are appropriate 
to the present sample. 

b 
90° 65° 56° 50° 

pIG 7—The u — V colors corrected for color gradient, K term, and absolute-magnitude effect for galaxies from Table 3 in the 
latitude interval 90° > b > 50°. 

© American Astronomical Society • Provided by the NASA Astrophysics Data System 



19
78

A
pJ

. 
. .

22
3.

 .
70

73
 

726 SANDAGE AND VISVANATHAN Vol. 223 

90° 50° 30° 20° ^ 15° 12° !0° 

Fig. 8.—Same as Fig. 6 for corrected u — V colors. The slope of the ridge and envelope lines for b < 40° is 0.063 as in eq. (13) 
of the text. The larger scatter than in Fig. 6 is undoubtedly due to intrinsic variations rather than to spotty reddening. 

VIL C-M RELATION FOR FIELD GALAXIES 

In Paper I, we found that the C-M relation for E 
and SO galaxies in Virgo was well defined. Further, 
the cluster relation was shown to fit the composite 
C-M relation of nine other groups and clusters, 
formed by shifting the individual F26 magnitudes to 
the Virgo cluster distance by the ratio of the redshifts. 
This tests the universality and absolute zero-point of 
the C-M relation for these particular clusters and 
groups. 

In this section, we construct a similar composite 
C-M relation for isolated E and SO galaxies, again 
reduced to the Virgo cluster distance by the ratio of 
the redshifts, to test if the C-M relation of Virgo 
applies to field galaxies as well. For each field galaxy, 
zero-point shifts in magnitude, A(m — M)0, relative 
to Virgo cluster were computed from 5 log v0lvvmGO, 
where v0 is the redshift of the field galaxy, and ivirgo = 
1100 km s-1. The magnitudes, reduced to Virgo 
( F26°)virgoj were computed for each field galaxy by 
subtracting A(m — M)0 from F26

C. All the galaxies 
which are not cluster or group members in Table 3 
are taken to be field galaxies. Further, all field galaxies 
of types Sa and later, as well as galaxies with high 
errors in colors, have been omitted. Although the 
ultimate purpose of the present series of papers is to 
test the regularity of the velocity field by the reverse 
argument, it is known that the perturbations on a 
Hubble flow, if they exist, are certainly less than 
500 km s“1 for local galaxies (i.e., galaxies with v0 < 
2000 km s“1) (cf. Sandage 1975; Tammann and 
Kraan 1978). Hence, errors in our calculated magni- 
tudes at Virgo, obtained from the measured velocities, 
are certainly less than 8M = 2A1 ùsvjv < 1 mag, which 
is sufficiently small to make this a useful comparison 
of the field and cluster C-M relations. It is also known 
that the systematic velocity of v0 = 1100 km s“1 for 

Virgo is consistent with a completely quiet Hubble flow 
(Sandage and Tammann 1974, 1975; Paper I; Kor- 
mendy 1977); hence no systematic offset relative to 
Virgo will result in the C-M diagram for field galaxies 
by using this reduction procedure. 

The resulting composite C-M relations of color 
versus (F26

c)Virgo are shown in Figure 9 for E and SO 
galaxies separately. The ridge lines and the 2 o 
envelopes of the Virgo cluster C-M relations have 
been transferred directly from Paper I. 

The field SO galaxies fall within the ±2 a lines in all 
three colors with only a few exceptions. Especially 
to be noted are the colors of N2787, which are much 
redder in (w — V)c and {b — V)c, and probably 
indicating too low a correction for galactic reddening. 
Otherwise, the (w — V)c colors of the seven other 
galaxies that fall outside the 2 a lines are equally 
distributed on both the blue and red side, and are 
within ± 3 a of the ridge-line. There is a slight 
(0.03 mag) effect of the ridge line to the blue side of the 
data in {b — V)c for SO galaxies. As the effect is not 
present in F — r or w — V, and as our narrow b band 
is sensitive to the K term and to the severe blanketing 
effects near A4100, we question the reality of the small 
difference. 

The field E galaxies also generally lie within the 2 a 
lines in {b — V)c and (V — r)c, with very few 
exceptions. But in the (u — V)c C-M relation, 22 
galaxies lie outside ±2 a; 15 lie on the blue side and 
seven fall to the red. Of these, NGC 1400 is much 
redder and NGC 3156 is much bluer than the mean 
C-M relation. Although a larger value of au_v = 
±0.08 mag (compared with cfu_v = ±0.06 for Virgo) 
could cover most of the galaxies within ± 2 a, the 
excessive number of galaxies in the blue side of the 
2 a line in Figure 7 could be due to (1) misclassification 
(E galaxies can be more easily misclassified than SO 
on poor plates); (2) episodes of more recent star 
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Elliptical Field Galaxies SO Field Galaxies 

( V26) Virgo (V2C
6) 

Vir9° 

Fig. 9.—The color-magnitude relation for field (isolated) E and SO galaxies from Table 3, reduced to the distance of the Virgo 
cluster. The ridge line and the ±2 a envelope lines are from the Virgo cluster calibration of Paper I. 

formation such as in NGC 205 (Baade 1950); (3) too 
large a reddening correction for galaxies in low 
galactic latitudes; and (4) a true perturbation in the 
velocity field, making our A(m — M)0 values syste- 
matically incorrect for some galaxies. 

Although investigation of the last possibility is one 
of the main purposes of this series, we note here in 
passing that the 11 E galaxies that lie most strongly 
blueward of the lower envelope of Figure 1c (IC 2035, 
NGC 1638, 2865, 2924, 3156, 4742, 5322, 5493, 6854, 
7079, 7192) are spread rather uniformly over the sky 
(Fig. 1), and hence their deviations cannot be explained 
by velocity perturbations. Concerning points (1) and 
(3), we can note that the classification of IC 2035 is 
uncertain (it has a high surface brightness and could 
be an unresolved H n-region galaxy), and that 
NGC 1638, 2865, 2924 and 6854, which are in low 
galactic latitude, do show larger deviations in Figure 7c. 

Our conclusion from Figure 7 is that the C-M rela- 
tion for field E and SO galaxies is closely the same as 
for galaxies in clusters and groups, but probably has a 
larger scatter {au_v = ±0.08 mag). Hence the C-M 

effect can be used in the case of field galaxies to 
improve estimates of the absolute magnitude Mv and, 
through this, to obtain better distances compared to 
those made with no knowledge of colors. 

Finally, we should mention that the agreement of 
the C-M effect for galaxies inside and outside of 
clusters and between E and SO galaxies separately does 
not support speculations that the stellar content and 
evolutionary development of galaxies depends more 
on their environment than on the initial conditions at 
their formation, a problem that is discussed in 
Paper III. 

This work has been partially supported by grant 
MPS 72-05099 from the National Science Foundation 
and by special funds from the Carnegie Institution of 
Washington. We are also grateful to Jay Frogel and 
Eric Persson for showing us their UBVR coXox data for 
a number of galaxies in common with Table 2, which 
permitted a comparison of the color systems and the 
color-aperture gradients. 

APPENDIX A 

VARIATION OF SURFACE COLOR WITH RADIUS DERIVED FROM 
APERTURE PHOTOMETRY 

The variation of surface color with radius cannot be obtained uniquely from the integral (aperture) gradients 
(eqs. [3]-[5] of the text) because many unsmooth color = /[0/D(O)] functions can produce them to within the errors. 
However, a self-consistent smooth variation of w — V,b — F, and V — r colors with 0/D(O) can be calculated by 
numerical differencing of the relevant data, because the aperture color is the difference between the integrated 
magnitudes at a given 0/D(O) in two wavelengths. 

The existence of a color gradient means that the shape of the growth curve A mag = /[0/Z>(O)] depends on 
wavelength. Hence the luminosity profile, /(/*), must also be wavelength-dependent. However, for the purposes of 
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this Appendix we need not know the functional form of /(r. A), but only its integral, i.e., the growth curve itself in 
each color. 

The adopted growth curve in V is the same as used in § IV. It is smoothed analytically here using a cubic in the 
interval — 1 < log 0/D(O) < +0.9. The curve, renormalized to Am = 0, at 0/D(O) = 0.5, is well represented by 

Am = -0.449 - 1.291 log 0/j[)(O) + 0.667[log 0/D(O)]2 . (Al) 

The curves in u, b, and r can now be obtained from equation (Al) by adding the appropriate magnitudes from 
equations (3)-(5) of the text. The resulting w, è, and r curves naturally have different shapes, and it is these differences 
that contain the color gradient implicitly. Because the curves are now analytical, based on equations (3), (4), (5), 
and (Al), they are smooth at any arbitrary level; therefore, numerical differentiation can be precise. The color 
at any given radius can now be obtained as follows. 

The intensity within a radius rt in the F bandpass is 

Iv(i) = dex [-0.4 Amy(0], (A2) 

where Amv(i) is given by equation (Al), with rt = 0i/D(O). 
The intensity in an annulus, bounded by radii ^ and r, (^ > by convention) is then 

/y(//) = dex [—0.4 Amy(/)] — dex [—0.4 Am7(y)]. (A3) 

The color of the annulus follows directly from the definition of magnitudes as 

{u — F)iy^2.51og(/y//J = 2.51og 
dex [—0.4 Amy(/)] — dex [—0.4 Amy(y)n 
dex [—0.4 Amu(/)] - dex [-0.4 Am^y)]/* 

(A4) 

Equation (A4) solves the problem because all quantities on the right are known at any pair of radii ri5 from the 
separate growth curves based on equations (3), (4), (5), and (Al). Similar expressions exist for è — Vand F — r. 

The results of equation (A4) and the similar equations in b and r, when they are applied to the aperture gradients 
of equations (3)-(5) (§ Ilia), give surface color gradients over the interval 0.1 < 0/D(O) < 1 as 

A(w - F) oc 0.15 log 0/D(O) , (A5) 

A(6 - F) oc 0.05 log 0/D(O), (A6) 

A(F - r) oc 0.05 log 0/D(O) , (A7) 

as obtained by numerical curve fitting. (If the C/i?F literature gradients are used, rather than the adopted values 
from eqs. [3]-[5], the coefficients of eqs. [A5]-[A7] are 0.20, 0.13, and 0.04, respectively.) 

Naturally, these rates are steeper than those in equations (3)-(5) because of contamination of the annular colors 
by light from the interior regions in the aperture photometry. For disk galaxies, these rates, which are ~ 1.5 times 
greater than the aperture rates, should represent the radial change of color and hence the change of mean metal 
abundance with 0, when calibrated. For halo systems, the true spatial gradient will again be steeper because the 
spot values are themselves projections on the sky of integrations through the galaxian geometry. 

Lower limits on the true variation of Fe/H with r can therefore be put using equations (A5)-(A7) and the pre- 
liminary calibration by Strom et al. (1976). These authors used classical considerations of the position of giant and 
subgiant sequences in the C-M diagram as a function of Fe/H, folded them with the appropriate luminosity 
functions, and integrated in several colors for the total light, to obtain 

A(F - K) ä 0.85 [Fe/H]. (A8) 

From unpublished work by Frogel and Persson, the amplitude of the C-M effect is closely the same mV — K 
as in M — F colors, hence equations (A5) and (A8) require 

A[Fe/H] ^ 0.18 log 0/D(O) (A9) 

for 0.1 < 0/D(O) < 1, which gives a metal-abundance variation of about a factor of 1.5 for 0 between about 3 and 
30 kpc [recall that 2.5 Z)(0) £: 85 kpc for first-ranked cluster ellipticals]. The variation in halo galaxies (i.e., E 
systems) could be steeper by another factor of 2 over the stated diameter interval, which then gives a mean 
abundance gradient of perhaps a factor 3 in this inner region. Spot photometry to test these predictions will be of 
clear importance. 
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