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Abstract. In the Canes Venatici cloud, eighteen dwarf
irregular galaxies were observed in B, V bands at the
Nordic Optical Telescope under a seeing of one arc-
sec. Most of the galaxies having radial velocities V0 <
500 km/s have been resolved into stars for the first time.
The galaxy distances were derived based on photome-
try of their brightest blue stars. Distances to some of
the galaxies: UGC 6782, UGC 7131 and, probably, K 215,
which are located at the CVn southern edge, were es-
timated to be about 15 Mpc, which is typical of the
Virgo cluster outskirts. For two LSB galaxies, K 200 and
K 215, the distances may be overestimated, probably be-
cause of a lack of young massive stars. For the remaining
galaxies: UGC 7559, UGC 7599, UGC 7605, UGC 7639,
UGC 7698, UGCA 290, UGCA 292, UGC 7866,
UGC 8024, UGC 8638, UGC 8651, UGC 8760, and
UGC 8833 the estimated distances range from 2.3 to
8.0 Mpc, indicating their actual membership in the CVn
cloud.

Several objects studied here (UGC 7605, UGC 7639,
UGC 8638, UGC 8833) have a well-resolved bluish core
and regular yellow outer parts, which may point to
composite (new and old) populations. The galaxy
UGCA 292 = CVn dwA has unusual global parameters:
(B − V )T=+0.08, MT = −11.4, M(HI)/LB = 6 M�/L�
and M(HI)/MT = 0.7, being, perhaps, one of the youngest
known objects in the Local Universe.
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1. Introduction

A quarter of the 215 known galaxies with radial veloc-
ities V0 < 500 km/s are located in a relatively small
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area: R.A.=(11.5h−14.0h), D.=(+20◦,+60◦) in the Canes
Venatici constellation. This prominent concentration of
the nearby galaxies (see Fig. 1) consists of several partially
separated groups whose members were defined differently
by several authors (Karachentsev 1966; de Vaucouleurs
1975; Kraan-Korteweg & Tammann 1979; Vennik 1984;
Tully 1988). The complex of galaxies in the Canes Venatici
is populated mostly by objects of late morphological types.
It does not have a common dynamical center usually as-
sociated with one luminosity-dominated galaxy.

Unlike other nearby groups of galaxies concentrated
around M 81, M 101 and NGC 5128, the diffuse cloud in
the Canes Venatici has not many galaxy distances known.
Until 1995, the distance moduli determined from Cepheids
and the brightest stars were obtained only for four
galaxies: IC 4182 (Sandage & Tammann 1982), DDO 154
(Carignan & Beaulieu 1989), DDO 168 (Bresolin et al.
1993) and UGC 8508 (Karachentsev et al. 1994). Recent
distance estimates based on the brightest stars have been
derived for 11 irregular dwarf members of the cloud by
Georgiev et al. (1997) and Makarova et al. (1997). Below,
we present new photometric distances for 18 galaxies in
the area under consideration. The rest of the galaxies in
the Canes Venatici complex have been observed at the
6 m telescope of Special Astrophysical Observatory of
the Russian Academy of Sciences and the 2.56 m Nordic
Optical Telescope. The reduction of the data obtained is
now near completion.

2. Observations, data reduction and photometric
results

The observations of 18 dwarf irregular galaxies in Canes
Venatici were carried out in 1995 February using a TEC
1024 × 1024 chip at the prime focus of the 2.56 m Nordic
Optical Telescope (NOT) at La Palma. The CCD size was
24.58 × 24.58 mm, which yielded a total field of 3 × 3
arcmin. We observed the galaxies under good seeing con-
ditions in Johnson B and V bands. The observational log
is presented in Table 1.
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Fig. 1. The distribution of galaxies with corrected radial velocities < 500 km/s in the Canes Venatici constellation in equatorial
coordinates. Each galaxy is marked by its NGC or UGC number and its radial velocity (in km/s)

The initial processing of the data was performed with
IRAF (CCDRED package) using bias, dark and twi-
light flatfield frames obtained during the observing nights.
Cosmic events filtering was done with CCDPHOT pack-
age.

The CCD frames of the 18 observed dwarf galaxies are
presented either in B or in V band in Figs. 2-19. Most
of the galaxies have been resolved into stars for the first
time.

The photometry of stellar objects was carried out us-
ing MIDAS implementation of the point spread function
(PSF) photometry programs DAOPHOT and ALLSTAR
(Stetson 1987). The PSF was obtained for each frame from
bright, well isolated stars, then PSF fitting of all stellar
objects found in the frame was performed simultaneously
by ALLSTAR. Object lists for each galaxy were combined
according to positional identity (with a deviation of no
more than 1.5 pixels) of the star images in different bands.
The standard photometric error in B, V and SHARP pa-
rameters of ALLSTAR were taken into account during the

star selection process. Mostly objects with−2.5 ≤ SHARP
≤ 2.5 and a standard photometric error ≤ 0.2 were kept.

Our ALLSTAR magnitudes are based on the first es-
timate of stellar magnitudes with small aperture (4 − 8
pixels) to exclude contamination by neighbouring stars.
Therefore, an aperture correction was made. We obtained
this correction using PSF stars by plotting growth curves
for each image. All objects found, except PSF stars,
were subtracted from the images before this process. The
aperture correction was then calculated as the differ-
ence between the asymptotic magnitude and the magni-
tude within a small aperture from the first estimate in
ALLSTAR. We estimate mean errors of this correction as:
0.03m in B, 0.03m in V and 0.06m in I band.

For the calibration, the photometric standards from
Landolt’s (1992) list were observed during the run. An
aperture photometry of standard stars was done to ob-
tain their magnitudes. After correction for atmospheric
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Table 1. Observational log

Name Date Filter Exposure Seeing Airmass
(sec) (′′)

UGC 6782 7.02.95 B 500 0.9 1.04
V 500 0.9 1.04

UGC 7131 5.02.95 V 600 1.8 1.09
I 600 1.7 1.09

UGC 7356 7.02.95 V 300 0.8 1.08
B 500 0.9 1.08

UGC 7559 4.02.95 V 600 0.9 1.03
B 600 0.9 1.02

UGC 7599 4.02.95 V 600 0.7 1.01
B 600 0.7 1.01

UGC 7605 6.02.95 V 300 1.0 1.03
B 600 1.1 1.02

UGC 7639 7.02.95 V 300 0.8 1.08
B 300 0.9 1.08

UGC 7698 6.02.95 V 600 1.3 1.08
B 600 1.2 1.08

UGCA 290 6.02.95 V 300 1.1 1.10
B 300 1.3 1.10

UGCA 292 5.02.95 V 600 1.3 1.08
B 600 1.4 1.08

UGC 7866 6.02.95 B 600 1.2 1.02
V 300 1.2 1.02

UGC 7949 6.02.95 B 600 1.1 1.03
V 300 1.1 1.02

UGC 8024 5.02.95 B 300 1.2 1.10
V 300 1.2 1.10

K 215 6.02.95 V 600 1.0 1.05
B 600 1.1 1.05

UGC 8638 6.02.95 B 600 1.2 1.03
V 600 1.0 1.02

UGC 8651 5.02.95 V 600 1.4 1.04
B 600 1.5 1.03

UGC 8760 5.02.95 V 600 1.2 1.01
B 600 1.4 1.01

UGC 8833 5.02.95 V 600 1.0 1.02
B 600 1.4 1.02

extinction, the following equations for transformation into
Johnson-Cousins standard system were derived:

V − v = 0.023(b− v) + 24.98

B − V = 1.034(b− v)− 0.09

V − I = 1.117(v − i) + 0.83,

where the capital letters are Johnson-Cousins magnitudes
and the small letters are instrumental ones. We esti-
mate the following zero-point errors of this transforma-
tion: 0.04m in V , 0.03m in B − V and 0.05m in V − I.
Adding quadratically these errors to those of the aperture
correction, we obtain the resulting zero-point errors: 0.05m

in V , 0.05m in B − V and 0.08m in V − I.
The results of the stellar photometry are presented

in Tables 2–19 which can also be accessed in computer-
readable form in the CDS. All the tables are organized

as follow: (1) the ordinal number of the star; (2), (3) –
X, Y coordinates of the star in pixels; (4) – the apparent
magnitude in V band; (5) – the (B − V ) colour index;
(6), (7) – the formal DAOPHOT error in V and (B − V )
respectively; (8) – the mean of B and V SHARP value.

To determine the total magnitude of a galaxy, concen-
tric circular apertures were used. The total magnitude in
each band was defined to be the magnitude at which the
curve of growth flattened. Background stars and distant
galaxies were clipped before. We estimate the resulting
error as 0.05m in B and 0.05m in V .

3. Distance estimates

Colour–magnitude diagrams (CMDs) were constructed for
our photometric data to reveal the brightest blue (B−V <
0.4) and red (B − V > 1.6) stars. All of CMDs show
a prominent blue bump with only a few or absent red
stars. The photometric limit of our data (about 24m in
V ) as well as the actually low number of red supergiants
in dwarf irregulars can be the reasons for this situation.
Therefore, the very few cases of distance estimation via
the brightest red stars are presented just for reference.
Our CMDs should not be too heavily contaminated by
background stars because of the high galactic latitude of
the objects in the Canes Venatici cloud.

Following Sandage & Tamman (1974a-d) and de
Vaucouleurs (1978a,b) we measured the galaxy distance
moduli using the mean magnitude of three brightest blue
stars, < B(3B) >. Taking into account its dependence on
the total magnitude of the parent galaxy, BT, we have:

µ0(B) = 1.51× < B(3B) > −0.51×BT−AB + 4.14. (1)

where AB is the galactic extinction. The coefficients
were calibrated using the galaxy distances derived from
cepheids (Karachentsev & Tikhonov 1994).

The results of our measurement and some basic pa-
rameters of the dwarf galaxies under consideration are
presented in Table 20. We used the PGC–ROM catalog
(Paturel et al. 1992) as a source of global parameters of
the galaxies. We also obtained the total B magnitude and
the colour index from our frames, where it was possible.
These data are marked with “c” in Table 20. The Table
contains the following columns: (1) – the galaxy name;
(2) –the standard diameter in arcmin; (3) – the total B
magnitude; (4) – the total colour index (B−V ) measured
within the standard diameter; (5) – the value of the galac-
tic extinction; (6) –the heliocentric radial velocity (km/s);
(7) – the radial velocity with respect to the centroid of
the Local Group according to Karachentsev & Makarov
(1996); (8), (9) –the mean magnitude and the mean colour
for the three brightest blue stars in the galaxy; (10) – the
distance modulus of the galaxy; (11) – the corresponding
distance in Mpc.
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Table 20. Basic parameters and distance estimations for the dwarf irregular galaxies in the Canes Venatici

Name a25 BT (B − V )T AB Vh V0 < B(3B) > < B − V >3 µ0(B) D

UGC 6782 1.6c 15.39c 0.67c 0.04 +524 +452 22.81 −0.02 30.69 13.7
UGC 7131 1.5 15.8:c 0.7:c 0.05 +253 +226 >23 – > 30.8 > 14
UGC 7356 0.9 15.75c 0.75c 0.00 +272 – – – – –
UGC 7559 3.2 14.12c 0.32c 0.00 +218 +231 20.92 +0.07 28.53 5.1
UGC 7599 2.0 14.98c 0.32c 0.00 +278 +291 21.65 −0.01 29.19 6.9
UGC 7605 1.1 14.76c 0.36c 0.02 +308 +313 20.96 −0.16 28.24 4.4
UGC 7639 2.3 14.13c 0.58c 0.00 +382 +446 21.58 −0.09 29.52 8.0
UGC 7698 5.0c 13.15c 0.35c 0.03 +333 +320 20.88 +0.08 28.93 6.1
UGCA 290 0.7 15.74c 0.26c 0.00 – – 20.59 +0.06 27.20 2.8
UGCA 292 1.0 16.10c 0.08c 0.02 +308 +304 20.88 −0.07 27.44 3.1
UGC 7866 3.4 13.75c 0.38c 0.00 +359 +385 20.03 +0.06 27.37 3.0
UGC 7949 2.0 15.12c 0.32c 0.04 +333 +353 22.32 +0.02 30.09: 10.4:
UGC 8024 2.6c 14.17c 0.27c 0.02 +376 +354 20.72 −0.05 28.18 4.3
K 215 1.2 16.52c 0.22c 0.03 +419 +362 23.65 +0.01 31.40: 19.1:
UGC 8638 1.2 14.44c 0.44c 0.00 +274 +273 19.86 +0.05 26.77: 2.3:
UGC 8651 2.4 14.45c 0.34c 0.00 +203 +272 20.46 −0.04 27.66 3.4
UGC 8760 2.2 14.45c 0.29c 0.00 +193 +257 21.04 −0.12 28.54 5.1
UGC 8833 0.9 15.15c 0.32c 0.00 +228 +286 20.61 +0.06 27.53 3.2

Below we note some properties of the galaxies ob-
served.

UGC 6782 = DDO 97. This irregular galaxy from
van den Bergh’s (1966) list is hardly resolved into stars.
Within its apparent boundary we can distinguish about
a dozen faint bluish stars. Using the mean magnitude
< B(3B) > = 22.81m of the three brightest blue stars
(Nos. 13, 9 and 15) and BT = 15.39m we derive a dis-
tance modulus µ0 = 30.69, which is typical of the Virgo
cluster galaxies. Probably, the galaxy actually belongs to
the Virgo periphery, and its low radial velocity is caused
by the considerable peculiar motion with respect to the
Virgo center.

UGC 7131. Unlike other galaxies in our sample, this
one was observed in the V and I – bands only. It is entirely
unresolved into stars. The Table 3 data refer to foreground
stars and, probably, distant compact galaxies. The appar-
ent absence of blue stars brighter than 23.0m yields the
galaxy distance: D > 14 Mpc. As in the previous case,
UGC 7131 may also belong to the Virgo cluster periph-
ery. Note that a very blue star N◦ 10 with V − I = −0.80
is projected onto the galaxy northern side.

UGC 7356. The galaxy is unresolved on our frames.
Taking into account its regular shape and yellow colour,
we may consider UGC 7356 as a distant dwarf system of
dE/dSph type. Its radial velocity was measured by Thuan
& Seiter (1979). However, UGC 7356 lies only 5 arcmin
away from the southern spiral arm of NGC 4258, which has
a radial velocity Vh = +450 km/s and a HI line width of
about 420 km/s. That is why the radial velocity estimate
for UGC 7356 should be considered as fictitious, because
of confusion with the HI flux of the neighbouring spiral.

UGC 7559 = DDO 126. This irregular dwarf system
has been resolved into stars by Hopp & Shulte-Ladbeck
(1995) and Georgiev et al. (1997). On our CCD frames we
detected and measured 192 stars. The colour-magnitude
diagram for them is presented in Fig. 20. From the three
brightest blue stars with < B(3B) > = 20.92 we obtained
the distance modulus µ0 = 28.53. Note that some rather
red stars are present in the main body of the galaxy. If the
brightest one (No. 57) is assumed to be a red supergiant,
then using the relation

µ0(R1) = 1.10×V (R1)−0.10×BT−0.76×AB+7.00 (2)

we derive the “red” distance modulus µ0(R1) = 28.80,
in agreement with the “blue” one. Expression (2) reflects
a slight correlation between the luminosity of the bright-
est red supergiant and of its parent galaxy (Karachentsev
et al. 1994). According to Hopp & Shulte-Ladbeck (1995)
and Georgiev et al. (1997), in UGC 7559 the brightest
blue stars are slightly brighter (20.77m and 20.58m, re-
spectively) giving a smaller distance modulus: 28.42m and
27.97m, respectively.

UGC 7599 = DDO 127. The galaxies DDO 126
and DDO 127 are separated by 15 arcmin, and their ra-
dial velocities differ by 60 km/s only. Nevertheless, their
spatial distances turn out to be different. Unlike its neigh-
bour, DDO 127 has a regular shape with a considerable
brightness gradient towards the center. We found the dis-
tance modulus of UGC 7599 to be equal to 29.19 from the
brightest blue stars (see CMD for the galaxy in Fig. 21).
However, the distance estimate via the brightest red star
(No. 160) yields a modulus of 29.84, which differs largely
from the blue one.
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UGC 7605. The faint outlying part of the galaxy
has a more regular shape than its patchy core. According
to our aperture photometry the integrated colour of the
galaxy increases smoothly from B − V = +0.19 in the
center to +0.38 within the faintest isophotes. This colour
gradient indicates clearly the existence of a young blue
stellar population in the center of the galaxy as well as
an older population dominated at the edge. The galaxy
distance estimate via the brightest blue stars (µ0 = 28.24)
is in agreement with the red one (µ0 = 28.05).

UGC 7639. Similarly to the previous object this
galaxy shows a regular outlying shape. The galaxy inte-
grated colour grows smoothly from B − V = +0.30 to
+0.60, suggesting the presence of different stellar popula-
tions. Based on the luminosity of the brightest blue stars
(Nos. 12, 17, 27), UGC 7639 is situated at a distance of
8.0 Mpc. The bright blue star No. 33 in the outer part of
the galaxy is probably a foreground object.

UGC 7698 = DDO 133. This is a low surface bright-
ness galaxy with a standard angular diameter of 5.0
arcmin. Because of its large size, the outer parts of the
galaxy are left from our CCD frame. The distance modu-
lus from the three brightest blue stars (µ0(3B) = 28.93)
does not correspond to the distance modulus from the
brightest red star (µ0(1R) = 26.97). Since other blue and
red stars may occur outside the CCD frame, our distance
estimate should be considered uncertain.

UGCA 290 = Arp 211 = VV 42. This patchy
dwarf galaxy looks like an interacting binary system
(Vorontsov-Velyaminov 1959). In the “Atlas of peculiar
galaxies” (Arp 1966) it looks well resolved into stars.
Recently we observed this galaxy with the 6-m tele-
scope in B, V bands and derived a distance modulus of
27.58 mag from the brightest blue stars. Our present es-
timate (from stars Nos. 5, 11, 13) µ0(3B) = 27.20 differs
slightly from the previous one. We did not consider the
stars No. 12 and 14 in the distance estimation due to their
location in the extremely crowded region which may lead
to overestimation of the star brightness.

UGCA 292 = PGC 42275 = CVn dwA. The very
low surface brightness and the presence of some blue stel-
lar complexes characterize the galaxy structure. According
to our photometry, the system has an extremely blue to-
tal colour: B − V = 0.08. Probably, this is the case of a
very young galaxy undergoing active star formation pro-
cess. The VLA observations of Lo et al. (1993) revealed a
larger size for the galaxy in neutral hydrogen than in the
optical light. The HI mass-to-light ratio for UGCA 292 is
6.1 in solar units, which is one of the highest value among
the known galaxies. With a distance of 3.1 Mpc derived by
us, the galaxy HI mass-to-total mass ratio reaches about
70%. The brightest blue object No. 23 lies at the edge of
the galaxy may be a foreground star.

UGC 7866 = IC 3687 = DDO 141. Extending
over the entire CCD field of view, the galaxy image shows
many blue stars and associations as well as a few red stars.

Our estimate of UGC 7866 distance based on the three
brightest blue stars is 27.37. However, the red modulus,
µ0(1R) = 28.43, differs significantly from the blue one.

UGC 7949 = DDO 147 = K 200. The galaxy
has a low surface brightness without prominent clumps.
All stars except for one in the galaxy are fainter than
V = 22m which leads to a distance of 10.4 Mpc. However,
if the galaxy is a moderatly young system without massive
blue stars, its distance may be overestimated. Thus this
estimate is an upper limit.

UGC 8024 = DDO 154. The galaxy has a very
asymmetric shape. Its standard optical diameter is 2.6
arcmin. According to Hoffman et al. (1993), in HI, the
galaxy extends to 26 arcmin, i.e. 10 times the optical di-
ameter. Photometry of the stellar population of the galaxy
was made by Carignan & Beaulieu (1989) and Hopp &
Shulte-Ladbeck (1995). The former authors estimated the
galaxy distance to be ≤ 4 Mpc, via the brightest blue
stellar objects. It became clear from a comparison of their
data with ours that, the authors treated some multiple
stars as single ones. According to our photometry of the
brightest blue stars the galaxy distance is 4.3 Mpc.

K 215 = F575−v3. This very low-surface-brightness
galaxy was discovered first by Karachentseva (1968), and
then studied by Schombert et al. (1992). Within its appar-
ent boundary we detected only a dozen faint bluish stars.
Based on the three brightest stars we obtained a galaxy
distance D = 19 Mpc which suggests that the galaxy may
be a member of the Virgo cluster. However, the galaxy dis-
tance may be overestimated because of the lack of young
massive stars at the present stage of the galaxy evolution.

UGC 8638 = VV 133. Some bright blue stellar
complexes are clearly identified against the regular amor-
phous body of the galaxy. The integrated colour of the
galaxy increases smoothly from +0.27 to +0.48 outwards.
Except for the blue object No. 7 (which is a contact
binary on the V-frame) the three brightest blue stars
(Nos. 18, 20, 23) lie too much above the other stars (see
CMD in Fig. 22). Perhaps, they are compact stellar clus-
ters rather than stars. In this case, the derived distance of
2.3 Mpc, should be considered as a lower limit. To refine
the galaxy distance value, a much higher resolution, which
is achievable with the Hubble space telescope, is needed.

UGC 8651 = DDO 181. The galaxy has a curved
bow-like shape very similar to DDO 165 (Karachentsev
et al. 1991). Some crowded, semi-resolved stellar com-
plexes are seen in its body. The three brightest blue stars
have the mean apparent magnitude < B(3B) > = 20.46
which yields a distance D = 3.4 Mpc. If the brightest one
(No. 12) is not a single star but a multiple one, the galaxy
distance increases up to 5.4 Mpc.

UGC 8760 = DDO 183. The object has an overall
symmetric shape. It was resolved into stars by Hopp &
Shulte-Ladbeck (1995). The distance modulus, which is
derived from the brightest blue stars (28.54) agrees well
with the red one (28m49).



464 L. Makarova et al.: Distance measurement for 18 irregular dwarfs

UGC 8833. The galaxy core looks much more irreg-
ular than its outer parts. Our photometry reveals a slight
increase in the colour (from +0.25 to +0.32) along the
galaxy radius, which may be caused by the presence of
different stellar generations. In the central part of the sys-
tem, we distinguish about two dozen blue stars brighter
than V = 24 mag. The three brightest ones yield a galaxy
distance D = 3.2 Mpc.

4. Conclusions

Using the large size CCD images taken in B and V bands
with a seeing of one arcsec, we have done stellar photom-
etry of 18 dwarf galaxies situated in the Canes Venatici
cloud direction. Most of them were resolved into stars for
the first time. We determined the galaxy distances, using
their brightest blue stars as a distance indicator. In spite of
their low radial velocities, V0 < 500 km/s, some galaxies
(UGC 6782, UGC 7131 and, probably, K 215), have dis-
tances around 15 Mpc. Located on the southern edge of
the CVn cloud they may actually belong to the outskirts
of the Virgo cluster.

For two LSB galaxies, K 200 and K 215, their distances
may be overestimated, probably because of a lack of young
massive stars. For the remaining objects the distance es-
timates range from 2.3 to 8.0 Mpc, which indicates their
membership in the CVn cloud. The ratio of the median
radial velocity, V0 = +304 km/s, to the median distance,
D = 4.3 Mpc, leads to a local value of the Hubble param-
eter, H = 71 (km/s)/Mpc. This is larger than the cosmo-
logical value, because of the local peculiar velocity field.
As the CVn cloud is only about 25 degrees from the di-
rection of Virgo, a rough correction may be obtained from
Eq. (5) in Teerikorpi et al. (1992), with α = 2, rVir =
20 Mpc, LLG = 200 km/s. This gives H0 = 61 km/s/Mpc.

All the considered CVn cloud members are dwarf ir-
regular galaxies with a typical colour (B − V )T = +0.32.
Some of them (UGC 7605, UGC 7639, UGC 8638, and
UGC 8833) show a systematic increase of the colour
outwards from their centre. Like other nearby galax-
ies: NGC 1705, NGC 2915 (Mackie & Meurer 1992), and
UGC 1104 (Karachentsev et al. 1996), these objects be-
long, probably, to a particular kind of dwarfs, which have
an underlying low surface brightness old disk with a su-
perimposed central star-forming region.

Among the studied objects, there is an intrinsically
faint (MT = −11.4 ) and low surface brigthess galaxy,
UGCA 292, with an unusually blue integrated colour,
(B − V )T = +0.08. According to the HI data by Lo
et al. (1993), it has also an unusually high HI mass-to-
luminosity ratio, 6 M�/L�. Because the fraction of its HI
mass accounts for about 70% of the total mass, this very
blue nearby dwarf galaxy may be considered as one of the
youngest known objects in the Local Universe.

We have to note finally that some of the galaxies
(UGC 8638, UGC 8651 and UGC 8833) should be ob-
served again with a higher resolution to improve their
distance estimates.
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Fig. 2. The B frame of UGC 6782. As for all other images,
North is top, and East is left. The upper right corner corre-
sponds to X = 0, Y = 0 of the frame coordinates given in the
tables; X increases to East and Y to South

Fig. 3. The V frame of UGC 7131

Fig. 4. The V frame of UGC 7356

Fig. 5. The B frame of UGC 7559
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Fig. 6. The B frame of UGC 7599

Fig. 7. The V frame of UGC 7605

Fig. 8. The V frame of UGC 7639

Fig. 9. The B frame of UGC 7698
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Fig. 10. The V frame of UGCA 290

Fig. 11. The V frame of UGCA 292

Fig. 12. The B frame of UGC 7866

Fig. 13. The B frame of UGC 7949
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Fig. 14. The B frame of UGC 8024

Fig. 15. The V frame of K 215

Fig. 16. The V frame of UGC 8638

Fig. 17. The V frame of UGC 8651
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Fig. 18. The V frame of UGC 8760

Fig. 19. The V frame of UGC 8833

Fig. 20. V vs. (B−V ) diagram for UGC 7559. Here and after
open squares correspond to stars measured in the main body
of the galaxy and crosses indicate foreground stars

Fig. 21. V vs. (B − V ) diagram for UGC 7599
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Fig. 22. V vs. (B − V ) diagram for UGC 8638


