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Abstract 

Neutral hydrogen was detected in 36 out of 46 galaxies observed at 21 cm wavelength. Eighteen of 
the larger ones were partially mapped, and estimates of hydrogen and total mass obtained. Without 
correction for optical depth effects, median values of MH and MH/MT were 7·5 X 109 M0 and 0'07 
respectively. These values are similar to the average values found previously for Sc-Scd galaxies 
(the median morphological type for the sample). The lowest MH/MT ratios were found for NGC253 
and 4945, probably because of absorption of the nuclear continuum in addition to any hydrogen 
self-absorption. 

Introduction 

Although the neutral hydrogen content of many galaxies has been widely investigated, 
very few galaxies at high southern declinations have been included in the studies. At 
Parkes, previous observations have been limited to the most extended southern objects 
(van Damme 1966; Robinson and van Damme 1966; Shobbrook and Robinson 1967; 
Lewis 1969). To help overcome this lack of data, we have carried out a hydrogen
line survey of the brightest southern galaxies. In this paper we present the results for 
a total of 46 objects, 36 of which were found to contain detectable neutral hydrogen. 

Equipment and Observations 

The observations were obtained in July 1973 with the Parkes 64 m radio telescope. 
At 1420 MHz the beamwidth was 14'· 8 arc. An uncooled 21 cm receiver, yielding 
an overall system temperature of about 120 K on cold sky, was employed in conjunc
tion with a 1024-channel digital correlator operating in the total power mode. A 
combination of 512 channels and 10 MHz bandwidth (equivalent to an instantaneous 
velocity coverage of 2100 km s -1) was generally used; this provided an effective 
resolution of 39 kHz (8·2 km s -1 in radial velocity) after Hanning smoothing. 

The HI spectrum for each galaxy was generally derived from differencing two 
spectral observations each of 15 min duration, one with the telescope directed towards 
the galaxy and the other at a right ascension 17 min east of the galaxy. Because the 
two observations took place over the same range of telescope elevation, baseline 
effects which vary with elevation were removed. Intensity calibration of the spectra 
was effected using continuum observations of the radio sources associated with the 
galaxies NGC253 (PKSOO45-25), 1068 (0240-00), 4696 (1245-41) and 4945 
(1302 - 49). The flux dencities of the sources were taken from the Parkes catalogue 
of radio sources. Division of these flux densities by 1· 6 yielded the antenna tempera
tures appropriate to the observations. The corresponding beam efficiency was 81 %. 
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Fig. 1. HI profiles at the optical centres of the galaxies identified by their NGC numbers. 
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Fig. 2. HI profiles at the optical centres of the galaxies identified by their NGC numbers. 
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Fig. 3. HI profiles at the optical centres of the galaxies identified by their NGC numbers. 
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Fig. 4. HI profiles at the optical centres of the galaxies identified by their NGC 
or IC (5152 and 5332) numbers. 
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For a single pair of observations and 8 kms- 1 resolution, the r.m.s. noise was 
about 0·035 K in antenna temperature. However, in cases where the peak aqtenna 
temperature of the HI profile was below 1 K, the noise in the final spectrum is lower 
because at least two sets of observations were made. 

A total of 46 galaxies was selected from the Reference Catalogue of Bright Galaxies 
(de Vaucouleurs and de Vaucouleurs 1964) on the basis of one or other of the following 
criteria: optical magnitude, angular size, morphological type or optical radial velocity. 
In all cases, observations were made at the positions lis,ted in this catalogue. For 
galaxies where the HI distribution extended over several minutes of are, additional 
spectra were obtained at intervals of approximately 7' along orthogonal axes (aligned 
with the optical major and minor axes where these are known). For a few large 
galaxies including NGC253, 4945 and 6744, directions away from these .axes were 
also sampled. The pointing accuracy for the observations was better than 1'. 

Results 

For the 36 galaxies in which HI emission was detected, the HI profiles at the 
optical positions are shown in Figs 1-4. The baselines beyond the extent of the HI 
emission have generally been curtailed. However, the zero levels were constructed 
on the basis of the total baseline. The low-velocity regions of profiles for galaxies 
such as NGC 55 and 300 are affected by HI in our Galaxy. The contribution from 
local hydrogen to each profile represents the difference between the spectra observed 
in the direction of the individual galaxy and at the reference position. For three large 
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galaxies that were previously investigated at Parkes (although with a lower velocity 
resolution of 30 km s -1), namely, NGC 55 (Robinson and van Damme 1966), NGC 300 
(Shobbrook and Robinson 1967) and NGC3109 (van Damme 1966), the resolution 
was 4 kms- 1 (compared with the value of 8 kms- 1 that was used generally). 

The galaxies observed, their optical parameters listed by de Vaucouleurs and de 
Vaucouleurs (1964), and the HI results are listed in Table 1. Several of the listed 
optical velocities (column 5) were obtained from the recent results of Martin (1976). 
The parameters describing the HI profiles (columns 6-9) consist of the peak antenna 
temperature TA , the systemic heliocentric radial velocity, the profile width at the 
quarter~power level (this quantity has been previously used as a width parameter by 
Lewis and Davies (1973) and others), and the profile area A. The errors associated 
with A are standard deviations and include calibration and baseline errors. For 
galaxies in which no HI was detected, the maximum antenna temperature is listed 
together with the observed velocity range in parentheses. Most distances D (column 
10) were derived from the systemic velocities after conversion to velocities relative to 
the centroid of the Local System (as described by de Vaucouleurs and de Vaucouleurs). 
A Hubble constant of 50 kms- 1 Mpc- 1 was adopted, as advocated by Sandage and 
Tammann (1975). For the nearest galaxies NGC 55, 247, 253, 300 and 3109, the distances 
listed are those given by either Roberts (1969) or Huchtmeier (1972). The last column 
of the table (column 11) lists the mass of neutral hydrogen MHb calculated from the 
expression 

where D is in Mpc and A is in Kkms- 1 • 

Table 2 lists galaxies for which additional spectra were obtained at positions 
displaced from the optical nucleus. For the most extended cases, Figs 5-7 show the 
sequence of HI profiles along one axis (the approximate major axis, if known). 
Columns 2 and 3 of Table 2 show the position angle of the major axis and the inclina
tion i of the plane of the galaxy to the plane of the sky, both quantities being obtained 
from optical parameters. Several of these parameters (indicated by asterisk) are from 
Danver (1942). Where Danver's values were not available, position angles were 
estimated by visual inspection of Palomar Sky Survey prints or the ESO (B) survey 
prints. In addition, the inclinations were calculated from the dimensions listed in 
Table 1, the values above 80° being further increased by up to 5° to allow for the 
finite thickness of the galaxies. In general, inclinations calculated in this manner are 
in reasonable agreement with Danver's values and with values calculated by the more 
elaborate method ofHeidmann et 01. (1972). 

Column 4 of Table 2 contains the positional offsets from the centre at which 
additional spectra were observed. The numbers in parentheses designate the position 
angles (in degrees) of the offsets relative to the galaxy centre. 

Most of the remaining columns contain information related to the observed HI 
distributions. The HI dimensions (column 5) are the half-intensity widths (after 
correction for the telescope beamwidth of 14'·8 arc) of gaussian distributions fitted 
to distributions of the profile areas along each of the orthogonal axes through the 
centre of the galaxy. If the uncorrected half-widths were not significantly greater 
than 14'·8, upper limits of 4' are shown. In no case does the HI extent greatly exceed 
the telescope beamwidth, so that the total HI mass can be obtained by applying a 
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Fig. 5. HI profiles obtained at a series of offsets (as indicated in the figures) along the approximate 
major axis for NGC253 and 4945. Positive values are to the north-east. 
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Fig. 6. HI profiles obtained at a series of offsets (as indicated in the figures) along 
the approximate major axis for NGC 6744, 247 and 2997. Positive offsets occur in 
the directions of the position angles listed in Table 2. 
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Fig. 7. HI profiles obtained at a series of offsets in declination for NGC 3621 and in right ascension 
for NGC 7793. 

correction factor to the mass derived from the profile at the galaxy centre. In most 
cases, the mass correction factor F (column 6) is given by the product of the uncorrec
ted HI dimensions divided by (14, 8)2. For the extensively mapped galaxies NGC 253, 
4945 and 6744, F was determined using the procedure outlined by Shobbrook and 
Robinson (1967). By means of the factors F, the corrected HI masses MH (column 7) 
were calculated. The accompanying errors do not include errors in the Hubble 
constant. 

The profiles for each galaxy generally indicate that the HI distribution peaks at 
two positions more or less equally displaced to each side of the galaxy centre along 
the major axis. Columns 8-10 of the table list the radial velocities the angular separa
tion, and the position angle of separation of these peaks. For most galaxies this 
position angle represents the direction of intersection of the plane of rotation with 
the plane of the sky, and is therefore normal to the axis of rotation. The sense of 
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the velocity variation across the galaxy is such that the position angle shows the 
orientation of the peak at the first listed velocity relative to that at the second velocity. 
For NGC 134, where the HI profiles were observed along only one axis, the position 
angle is shown in parentheses, and it merely represents the direction in which the listed 
parameters were obtained. 

Columns 11 and 12 show the total mass MT and the ratio of hydrogen mass to 
total mass MH/MT • The total mass was estimated from the galaxy rotation shown 
in the HI results using the n = 3 form of the rotation curves discussed by Brandt 
(1960). This form is often used in general discussions (Roberts 1969; Shostak 1975), 
although there is evidence that individual galaxies may have rotation curves with 
n ranging between 1 and 5 (Rogstad and Shostak 1972; Huchtmeier 1975). For 
n = 1, 3 and 5, the calculated mass varies in the ratio 2·2: 1 : 0·85. For n = 3, 
the mass of a spiral galaxy is given by M T/ M 0 = 1'12 X 105 D V~ em cosec2 i (see 
e.g. Rogstad et al. 1967), where D is in Mpc, while Vm is the maximum radial velocity 
relative to the systemic velocity (in kms- 1) which is attained at an angular radius 
of em minutes of arc along the major axis. For galaxy models that produce line 
profiles containing outer peaks, the results of Rogstad et al. suggest that em is approx
imately half the separation of the intensity peaks. Assuming an exact equality and 
that Vm is half the quarter-power width of the profile, the above equation was used 
to calculate the entries in the table. For galaxies with low inclinations, the values of 
mass may be considerably in error due to the uncertainties in i. Because such errors 
are difficult to assess, they have not been included in the errors in the table. Column 
13 gives the equivalent Holmberg diameter derived from the optical diameter in 
Table 1 in the way described by Heidmann et al. (1972). For galaxies for which no 
rotational data are available, Heidmann (1969) has proposed the use of the 'indicative 
total mass' M i , which is derived from the profile width and the Holmberg diameter. 
The ratios MdMT are listed in column 14. 

HI Results for Individual Galaxies 

NGC 55,300 and 3109. These nearby large galaxies have been extensively studied 
elsewhere, and no mapping was undertaken in the present investigation. However, 
the profiles in the directions of the centres of these galaxies contain significantly more 
structure than in the previous studies with lower velocity resolution, suggesting that 
further mapping with the present resolution could be worth while. 

NGC 134. Bottinelli et al. (1968) failed to detect HI emission in this galaxy. 

NG C 247. As suggested in the central profile, the HI distribution is not symmet
rical-the greater proportion of gas is located in the northern half of the galaxy. 
Profiles at offsets from the centre along the major axis are shown in Fig. 6. 

NGC 253. Because the galaxy is quite extended, spectra were obtained for a grid 
of 35 positions separated by 6' . 0 arc in directions either parallel or normal to an axis 
at position angle 52° (the approximate orientation of the major axis). At each of the 
velocities of the two intensity maxima in the profiles (60 and 427 km s -1), the HI 
emission has a gaussian distribution of observed halfwidths 17' and 15' in the direction 
of the major and minor axes. 

The profiles at offsets from the centre along the major axis are shown in Fig. 5. 
Intensity isophotes derived from these profiles are shown on a velocity offset plot 
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in Fig. 8. There is a well-defined intensity ridge extending between the outer peaks. 
The locus of this ridge does not have the form of the rotation curves discussed by 
Brandt (1960)----near the peaks the ridge becomes parallel to the velocity axis, i.e. 
normal to the rotation curves. However, the behaviour is consistent with the models 
of Rogstad et al. (1967), which were based on these curves but which took into 
account the effect of rotation on the centroid of the HI distribution observed at each 
radial velocity. Because of this interaction and the finite beamwidth, each centroid 
has a major axis offset greater than the value appropriate to the true rotation curve. 
The displacement of the peaks in the figure are consistent with the HI study of the 
galaxy made by Huchtmeier (1972) with higher angular resolution along the major 
axis (about 5' arc). 
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Fig. 8. Intensity isophotes for NGC 253 on a velocity-offset plot. The contour in
terval is O· 125 K antenna temperature. Resolution in velocity and angle is indicated. 

The galaxy is of particular interest because of the detection of OH and H2CO 
absorption against the small-diameter radio source associated with the nucleus 
(Whiteoak and Gardner 1973; Gardner and Whiteoak 1974). More recently, 
Gottesman et al. (1976), using an interferometer to resolve out the extended HI 
emission, have detected HI absorption at velocities between 100 and 300 km s - 1. 

The presence of this absorption probably causes the asymmetry in the region between 
the outer peaks of the HI profile obtained in the direction of the nucleus. 

Huchtmeier (1972) has estimated that the south-west side of the galaxy contains 
30 % more HI than the north-east side. This is not supported by the present study, 
in which the ratio of (hydrogen mass SW.) to (hydrogen mass NE.) is 0·98. It is 
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unlikely that the larger east-west beamwidth of the Parkes telescope could have 
removed the asymmetry. 

One interesting feature in the profiles, which is common to the results for several 
other galaxies, is the narrowness of the two outer intensity peaks. The narrow half
width (typically around 50 kms- 1) and prominence of the peaks both point to the 
existence of a narrow ring or spiral feature containing HI, as suggested by Huchtmeier 
(1972). 

NGC 1291. The narrow profile is typical of a galaxy virtually face-on to the line 
of sight. However, the additional spectra suggest that there is an axis of rotation 
near position angle 135°, with the HI at the higher velocities concentrated more to 
the north-east. This differs from the almost north-south elongation of the inner optical 
regions of the galaxy as shown in the Whiteoak extension of the Palomar Survey, but 
is consistent with the slight elongation of an optically diffuse outer ring. The velocity 
gradient is small-for a change of 17 km s -1 near the systemic velocity the HI centroid 
changes 6'· 4 arc. 

The HI dimensions (16' x 15' arc) greatly exceed the listed optical dimensions 
(5'· 8 x 3'· 9 arc). However, de Vaucouleurs (1956) has noted optical extensions with 
a diameter of 30'. The HI content of this galaxy is anomalous (this has been discussed 
by Lewis 1970). Although the galaxy has a Hubble type of SO, its hydrogen mass 
4·6 x 109 Mo is more appropriate to a spiral galaxy (see Balkowski 1973). 

NGC 1672. The central profile is unusual in that, in addition to the two main 
peaks, there are outer shoulders with velocities near 1214 and 1460 km s -1. This 
suggests the existence of an outer ring of HI displaced 6' to 7' arc from the galaxy 
centre (compared with 2'· 5 for the main peaks). 

NGC 2997. Fig. 6 shows the HI profiles obtained at intervals of 6'· 4 arc in 
right ascension. This direction is similar to the optical major axis 93° (position angle), 
and almost normal to the axis of rotation (11°), as implied by the HI data listed in 
columns 8-10 of Table 2. 

NGC 3621. Fig. 7 shows the HI profiles at intervals of 7' ·0 arc in declination. 
This direction is close to the optical major axis (position angle 165°) and also normal 
to the axis of rotation (80°). 

NGC 4945. The HI distribution in this bright edge-on spiral galaxy is very 
extended, and profiles were obtained for a grid of 32 positions separated by intervals 
of 6'· 0 arc in directions parallel and normal to an axis at position angle 41 ° (i.e. 
approximately parallel to the optical major axis). The profiles along the major axis 
are shown in Fig. 5. HI is observable even at offsets of ±24' from the galaxy centre. 
In contrast to results found for other edge-on spiral galaxies, there appears to be 
a lack of HI emission towards the centre of the galaxy. 

There are several reasons for believing that the HI deficiency is caused by HI 
absorption against the nuclear radio source in this galaxy. These reasons have been 
discussed in detail by Whiteoak and Gardner (1976). Firstly, the negative HI tempera
ture near 650 km s -1 at an offset of - 6' arc in Fig. 5 can only be explained in terms 
of absorption. This feature can be seen more clearly in Fig. 9, which shows the spatial 
distribution of line temperature at velocities between 630 and 650 km s -1. The negative 
feature is well defined, with a maximum absorption temperature of about 0·15 K. 
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Fig. 9. Spatial distribution of HI line temperature at velocities between 630 
and 650 km s -1 for NGC 4945. Contour intervals are 0·05 K antenna temper
ature. Negative contours are shown as dashed lines. 
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Fig. 10. Intensity isophotes for NGC 4945 on a velocity-longitude plot. The contour 
interval is 0·1 K antenna temperature, and negative contours are shown ticked. 
Resolution in velocity and angle is indicated. 
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Displacement along major axis 

Fig. 11. Intensity isophotes for NGC 6744 on a velocity-offset plot. The contour interval is 0·2 K 
antenna temperature. Resolution in velocity and angle is indicated. 

The displacement of the peak absorption from the galaxy centre is spurious, a con
sequence of beam smoothing of an HI distribution consisting of: (a) an HI emission 
distribution displaced to positive major-axis offsets by the effect of rotation of the 
galaxy; (b) HI absorption of 0·3 K against the nuclear radio source of angular size 
only 30" arc (Shobbrook and Shaver 1967). 

Further evidence for absorption is the similarity between the shape of the inner 
parts of the HI profile obtained at the galaxy nucleus and the shapes of the OH and 
H2 CO absorption-line profiles observed in the same direction (see Fig. 1 of Gardner 
and Whiteoak 1974). From such a comparison, Whiteoak and Gardner (1976) deduced 
a maximum HI absorption temperature of 0·4 K, which corresponded to an optical 
depth of about 0·16. 

Intensity isophotes derived from the profiles in Fig. 5 are shown on a velocity
longitude plot in Fig. 10. In contrast to the results for NGC 253 (Fig. 8), there is no 
well-defined ridge between the two outer intensity peaks. This is no doubt another 
manifestation of the presence of an absorption component in the HI profiles. 

NGC 5068. This is another case showing a single narrow HI profile typical of an 
almost face-on galaxy. The profiles at the offset positions (in declination) are similar 
in shape but differ slightly in velocity, presumably owing to rotation. The centroids 
of the HI distributions at velocities displaced by ± 12 kin S -1 from the systemic 
velocity are separated by 2'· 3 arc (with velocity increasing to the north). 

NGC 5253. This irregular galaxy appears on the Palomar Sky Survey prints to 
be inclined to the line of sight, with a major axis near.50°. However, the HI profile is 
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single peaked, and the profiles obtained at the offset positions provide no evidence 
for rotation. The HI halfwidth of 13' arc is considerably larger than the quoted 
optical dimensions (3" 5 x 1',4 arc). 

NGC6744. Because of the extended HI distribution this galaxy was observed 
over a grid of 31 positions separated on average by intervals of 6'· 5 arc in directions 
parallel and normal to an axis through the galaxy centre at a position angle of 20° 
(the approximate major axis). The profiles obtained along the major axis are shown 
in Fig. 6. As for the extended distribution discussed earlier, the outer intensity 
peaks become most prominent in the offset profiles. The intensity isophotes derived 
from these profiles are shown on a velocity-longitude plot in Fig. 11. The character
istics of the plot are similar to those for NGC 253. 

NGC 

247 

253 

1068 

1291 

2997 

3621 

5253 

7793 

Table 3. Comparison of MH and MT values 

D 
(Mpc) 

3·4 

3'4 

23 

14 

16 

9'4 

4'7 

4·5 

7·2 
3·2 
1·8 
2·6 

7·8 
7·4 
7·8 
3·4 
3·8 

5·5 
11· 3 
4·1 

19·0 
4·6 

14·0 
13·0 

15·8 
14·7 
19·2 

0·2 
0·3 

(0' 3) 

1·2 
1·3 
1· 2 
1·7 

0·8 
0·3 
0·3 
0·3 

2·6 
1·7 
1'3 

1 ·1 

4·4 

5·0 
4'0 

2'3 
2·8 

0·3 
0·4 

Reference 

Lewis (1969) 
Roberts (1969) 
Balkowski (1973) 
Present results 

Lewis (1969) 
Roberts (1969) 
Huchtmeier (1972) 
Balkowski (1973) 
Present results 

Allen et al. (1971) 
Lewis and Davies (1973) 
Present results 

Lewis (1970) 
Present results 

Balkowski (1973) 
Present results 

Gouguenheim (1969) 
BaIkowski (1973) 
Present results 

Bottinelli et at. (1972) 
Lewis and Davies (1973) 
Present results 

Gouguenheim (1969) 
Roberts (1969) 
BaIkowski (1973) 
Present results 

NGC 7090. The profiles are rather weak and show no well-defined evidence of 
rotation. If anything, the centroid of the profile may be at a higher velocity in the 
south-east direction than in the north-west. 

IC 5332. The results are anomalous in that the optical major axis (position angle 
162°) is almost parallel to the deduced axis of rotation (160°). 
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NGC77J3. Within the limits imposed by low intensities, the profile shapes varied 
little with position. The HI at higher velocities may be more concentrated east of 
the galaxy centre. 

NGC 7793. Fig. 7 shows the HI profiles obtained along an east-west axis 
(which is close to the major axis position angle of 105°). The results indicate that the 
axis of rotation is not normal to the major axis of the galaxy. 

Discussion 

Comparison with Previous Results 

In Table 3, a comparison is made between the values of MH and MT listed in 
Table 2 and the corresponding values determined for the same galaxies in other 
surveys. All the values have been scaled to the distances listed in Table 1 according 
to the equations given in the previous section. The largest disagreements in M H occur 
for the edge-on galaxies NGC247 and 253. Apart from the high value given for 
NGC253 by Huchtmeier (1972), the differences are due to the scaling corrections 
applied for the increased optical depth at high inclinations. For instance, Lewis 
(1969) used a factor of about 3, Roberts (1969) a value approaching 2 and Balkowski 
(1973) a value of 1·1, while the present results are uncorrected. When these factors 
are removed the agreement is more satisfactory. There is evidence in Table 2 support
ing an increase of optical depth with inclination: the median values of MH and 
MH/MT for galaxies with inclinations above 70° are about half of those for galaxies 
with lower inclinations. However, the sample of galaxies is not sufficiently large to 
yield accurate scaling factors and, because of the obvious disagreement in the correction 
factors adopted by other observers, no corrections were applied in the tables. 

There is another discrepancy in the listed MH values for NGC 1291. It arises 
because Lewis (1970) used the mean parameters of early-type galaxies to scale up 
by a factor of seven the mass obtained from the central profile. A decrease of this 
factor to two, a value similar to that used in Table 2, would yield a value of 5·7 x 109 M 0 

for M H and remove the discrepancy. 
For the five cases where the present values of MT can be compared with previous 

estimates there is no significant evidence of any systematic differences. If anything, 
the estimates of Lewis (1969) appear higher than those of other observers. 

Overall Statistics 

Although it would be unwise to generalize too much (because the observed sample 
was composed mainly of galaxies most likely to contain detectable HI emission) 
some tentative conclusions may be drawn from the results given in Table 2. 

For the 18 galaxies listed in Table 2 the median morphological type is Sc-Scd on 
the Hubble system, and type 5-6 in the system used by de Vaucouleurs and de 
Vaucouleurs (1964). The median ratio of the HI half width to the Holmberg diameter 
is 0·7. This suggests that, if the HI has a gaussian distribution, there is a significant 
amount of gas beyond the optical limits. 

The median ratio of the angular separation of the HI peaks to the Holmberg 
diameter is also 0·7. Huchtmeier (1975) has deduced that the ratio of 'turnover' 
radius to Holmberg radius for a galaxy of type Sc-Scd is about O· 8. The similarity 
of the values of the two ratios lends support to our earlier assumption that the turn
over radius is approximately equal to half the angular separation of the HI peaks. 
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The median ratio of M)MT is 0·9, which suggests that on average the indicative 
mass, derived from the optical Holmberg diameter, has a value similar to the mass 
derived entirely from the HI observations; both are based upon a rotation curve of 
the n = 3 form. 

The median value of MH is 7·5 X 109 Mo. It is similar to the corresponding values 
(6x109-5·5x109 ) for Sc-Scd galaxies in the more comprehensive lists of Balkowski 
(1973) and Shostak (1975), after scaling all distances to a Hubble constant of 50 
kms- 1 Mpc- 1 . However, these values are significantly lower than that (16x109) 

derived by Roberts (1974). The difference probably reflects the large corrections that 
Roberts used to allow for increasing HI optical depth with inclination-small or no 
corrections were used in the other studies (e.g. Shostak was unable to detect any 
effect of inclination on optical depth). 

Our median value for MHIMT is 0·07. It lies between the value 0·04 derived by 
Balkowski (1973) using indicative mass, and the values of 0·15 and 0·13 for the 
galaxies listed by Roberts (1974) and Shostak (1975). Roberts's high ratio is a con
sequence of his high M H estimates mentioned previously. Shostak's value is higher 
than ours probably because he adopted a turnover radius equal to 1/6 of the Holmberg 
diameter for his calculations of M T. In contrast, for our median galaxy, the parameter 
that we used as turnover radius (half the angular separation of the HI peaks) is 0·35 
times the Holmberg diameter. Because the same form of rotation curve was used in 
both calculations, our values of M T are therefore on average twice as large as those 
of Shostak. 

Conclusions 

For galaxies inclined significantly to the line of sight, the line profile for the total 
HI in the galaxy extends over several hundred kms- 1 (an effect of rotation), and 
shows characteristic outer intensity peaks. Although some of the peaking may be a 
consequence of the velocity turnover shown in the rotation curve, the narrowness of 
the peaks for some galaxies could only be caused by an annular concentration of HI. 
In general, the axis of rotation is almost perpendicular to the direction of elongation 
shown by the optical distribution, although there is one exception, IC 5332,. where 
the two directions are almost parallel. 

The median hydrogen mass of7· 5 x 109 M 0 is similar to values obtained in other 
surveys of Sc-Scd galaxies before correction for optical depth effects. The ratio 
M HIM T of 0·07, derived solely from HI data (in contrast with estimates from other 
surveys) is within the spread of values obtained elsewhere. As mentioned above, 
we made no attempt in this survey to observe a homogeneous sample of galaxies. 
Conclusions with higher statistical significance should result from the completion of 
a comprehensive survey now being undertaken with the Parkes telescope by other 
observers. 
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