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ABSTRACT

Neutral-hydrogen 21 cm line spectra and derived parameters are presented for a sample of spiral
galaxies in the region bounded by 22" < R.A. < 04", + 21°30' < Dec. < + 27°30’, covering the Zwicky
fields 470 to 488, as the second installment of a survey of the region of the Pisces-Perseus supercluster.
New H 1 line observations made with the Arecibo 305 m telescope detected 275 galaxies of 318 studied.
A tabulation of derived galaxian properties is given. The redshift distribution shows gross departures
from that expected for a sample with similar magnitude characteristics but homogeneously located in
space. These new data will be incorporated into the overall survey of the three-dimensional structure in

the Pisces-Perseus region.

1. INTRODUCTION

The tracing of large-scale structure in the local area of the
universe is currently advancing at a rapid pace because of the
exponential growth of the number of measured redshifts.
Recent technological improvements at both optical and ra-
dio wavelengths today make possible the acquisition of accu-
rate redshifts of galaxies of moderate apparent magnitude in
less than half an hour per object. The steady accumulation of
galaxy redshifts in specific regions of the sky allows the de-
lineation of known features and some previously unrecog-
nized ones.

In a previous paper, we (Giovanelli and Haynes 1985:
PP1) have presented the rationale behind, and description
of, a survey of 21 cm neutral hydrogen in galaxies in the
region of the Pisces-Perseus supercluster. The area of sky
covered is defined roughly by the boundaries of 22 to 04 hrin
right ascension and 0to + 50 deg in declination. The obser-
vation of galaxies in the 21 cm line provides as the measured
parameters the systemic velocity, profile velocity width, and
21 cm line flux integral. Because early-type galaxies contain
little or no detectable H 1, the survey has concentrated on
galaxies of morphological class SOa and later. We have at-
tempted to observe as many spirals as possible in the survey
region, beginning from the list of galaxies given in the Upp-
sala General Catalog (Nilson 1973: UGC). The exact defini-
tion of the sample, as well as the associated limitations of a
survey undertaken with this approach, are described in more
detail in PP1 and are not repeated here.

Most of the region outlined above lies within the declina-
tion range visible with the Arecibo 305 m telescope. The data
obtained with that instrument constitute the deeper part of
our survey, that is, the portion that probes the larger volume
of the local area of the universe. Both the declination zone
studied in PP1 and that presented here refer to that more
deeply sampled region. Contiguous on the south to the strip
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discussed in PP1, the data contained here cover the declina-
tion zone bounded by + 21.5 to + 27.5 deg and overlap
with the Zwicky fields (Zwicky et al. 1961-1968: CGCG)
470-488.

In Sec. II, we describe the extent of the coverage of this
survey region, present the data, and discuss instrumental
details. Section III includes a brief discussion of the statisti-
cal properties of this partial sample.

II. DATA

Figure 1 illustrates the distribution, on the sky, of all the
galaxies with radial velocity currently known to us that are
located in the regions covered by PP1 and this paper. Circles
identify galaxies with a recessional velocity measured in the
21 cm H 1 line, while crosses mark those with redshifts ob-
tained optically. This contribution of the Pisces-Perseus H 11
survey includes new observations of 318 galaxies. Of those,
275 are detections. Five galaxies of previously known red-
shift were not detected; upper limits to H I content can be
derived for those. An additional 38 galaxies were observed,
but not detected in the 21 cm line; since their redshifts were
not known, a search technique as described in PP1 was em-
ployed.

The observed and derived properties of the galaxies with
known redshift are listed in Table I, while those of the other
38 are given in Table II. As in PP1, we have assembled in
Table I not only the new observations, but also data on all
other galaxies in the same region that have published 21 cm
measures from other sources. This inclusion adds an addi-
tional 46 galaxies. In compiling data from the literature, we
have preferentially used data from our own previous work.
In addition, we have included one object of known redshift
which was not detected in our survey of isolated galaxies
(Haynes and Giovanelli 1984: HG), but we do not include
nondetections from other sources. In total, the set of galaxies
with 21 cm data and known redshift, as listed in Table I,
includes 326 objects. An additional 150 galaxies have report-
ed redshifts from other sources; some of those are also de-
rived from 21 c¢m observations for which no other H1 line
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FiG. 1. Sky distribution of all galaxies with known radial velocity located in the declination zones covered by PP1 and the current paper. Circles identify
galaxies with redshifts obtained from 21 cm observations; crosses mark objects with optically derived redshifts (vertical scale expanded).

parameters other than systemic velocity are available. It
should be noted that 27 of the new detections in Table I and
seven of the nondetections in Table II lie outside the right
ascension range of 22 to 04 hr; we can consider them a gift
from the telescope scheduler.

The instrumentation used to obtain the data here has been
described in PP1 and HG. In addition to the standard dual-
circular 21 cm feed discussed in HG, a remotely tunable 22
cm feed was available for observations made subsequent to
early 1985. The 22 cm feed is designed for optimum feed
response to a lower frequency than the 21 cm feed and allows
the maintenance of high sensitivity even at redshifts from
8000 to 25 000 km/s. In other respects, the feed design pro-
vides response characteristics analogous to those of the 21
cm feed discussed by HG. For other equipment, observa-
tional procedures, and data-analysis techniques, the reader
is referred to PP1 or HG.

The observations presented here refer to galaxies in the
+ 24° declination zone of the Palomar Sky Survey, corre-
sponding to fields 470488 in the CGCG. The majority of
the observed galaxies are also included in the UGC. In this
declination zone, the UGC contains 348 galaxies in the range
22" < R.A. < 04", while the CGCG lists 627 galaxies.

The 21 cm line profiles of the new detections presented
here are displayed in Fig. 2. The smooth curve superimposed
on each spectrum is the polynomial baseline corresponding
to blank sky, or occasionally, to the weak continuum emis-
sion associated with the galaxy. This baseline was subtracted
from the data before the profile parameters were measured.
Where appropriate, each spectrum is identified by two gal-
axy designations: first, the CGCG field and entry number in
that field (upper left), and second, the UGC entry number.
The velocity reference frame used in Fig. 2 is in all cases
heliocentric. References to peculiar features in individual
line profiles are found in the notes to Table I.

The contents of Tables I and II are briefly described in the
remainder of this section. The format of Table I is identical
to that of Table I in PP1, which is itself explained in greater
detail in that paper. The entries for each galaxy in Table I are
as follows:

Column (1)—CGCG identification, given as the field
number and the sequential entry number within that field.

Column (2)—UGC identification number.

Column (3)—NGC or IC designation.

Column (4)—1950 right ascension.

Column (5)—1950 declination.

Column (6)—Morphological type code T as adopted in
HG and PP1. T ranges from O to 10 in the order E (and
“compacts”), SO, SO/a, Sa, Sab, Sb (and S..., generic spir-
als), Sbc, Sc, Sd, Irr (and dwarfs), Pec.

Column (7)—Blue major and minor angular diameters,
a X b, in arcminutes, either from the UGC or measured by us
on Palomar Sky Survey prints.

Column (8)—Inclination of the optical disk 7 in degrees,
computed from the apparent axial ratio.

Column (9)—Apparent photographic magnitude, m, from
the CGCG for objects of m = + 15.7 or brighter, or from
the UGC if fainter. In the few cases for which neither CGCG
nor UGC magnitudes were available, visual estimates from
the Palomar Sky Survey prints were used.

Column (10)—Apparent magnitude m_ corrected for sys-
tematic errors in the CGCG scale, galactic extinction, inter-
nal absorption, and redshift.

Column (11)}—Observed heliocentric velocity ¥}, in km/s,
measured as the midpoint at 50% of the profile mean signal.

Column (12)—Corrected velocity v, in km/s, taking into
account the motion of the Sun with respect to the Local
Group, assumed to be 300 km/s toward / = 180°, b = 0°.

Column (13)—Line-profile width W, in km/s, measured
at a level of 50% of the mean signal intensity.

Column (14)—Line-profile width W, in km/s, measured
at a level of 50% of the peak signal intensity.

Column (15)—Corrected velocity width W, in km/s, de-
rived from W, with adjustments for redshift broadening and
viewing inclination. W is given only for i > 30°.

Column (16)—Observed 21 cm line flux integral S in Jy
km/s.

Column (17}—Corrected 21 cm line flux integral S, in
Jy km/s, after accounting for the effects of random pointing
errors, beam dilution, and H 1 self-absorption within the ga-
laxian disk.

Column (18)—Rms noise per channel, rms, in mJy, mea-
sured in signal-free portions of the spectrum after smooth-
ing.

Column (19)—Signal-to-noise parameter S/N taken as the
ratio of the maximum signal strength, after smoothing, and
the rms.

Column (20)—Logarithm of the blue luminosity 4 L in
solar units, derived from m_ and scaled by the dimensionless
Hubble parameter # = H /100.
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FIG. 2. 21 cm profiles of galaxies for which new observations are reported here. The smooth curve superimposed on each H I spectrum is the
polynomial baseline that was subtracted before profile parameters were derived. Each spectrum is identified by the CGCG field and entry number and
by UGC, where appropriate.
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FIG. 2. (continued)
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Column (21)—Logarithm of the H 1 mass 2 ?My, in solar  The second code identifies the reference:

units, derived from the corrected 21 cm line flux integral .S 0 : HG
and scaled by A. 2 : new data
Column (22)—Logarithm of the indicative total mass 9 : Haynes (1981)
hM; in solar units, derived from the corrected velocity 16 : Bicay and Giovanelli (1986)
width W, for galaxies with /> 30°. 51 : Bania ez al. (1986)
Column (23)—Two-integer code used to identify the tele- 61 :  Peterson (1979)
scope used in obtaining the 21 cm data and the bibliographic 62 : Shostak (1978)
reference. The first code can be: 63 : Fisher and Tully (1981)
. 70 : Gordon and Gottesman (1981)
00 305 m telescope, nondetection v
01 305 m telescope, detection 76 i Grayzeck (1983)
02 305 m telescope, marginal detection An asterisk after column (23) indicates that special com-
720r73 305 m telescope, mapping observations ments are included in the notes to Tables I and II.
11 91 m telescope Table I1 lists the 38 galaxies of unknown redshift that were

TABLE II. Properties of galaxies with 21 cm measurements but unknown redshift.

CGCG UGC NGC/IC R.ﬁ.(1956) Dec(1950) T axb i m Bands
ms o " ’ ’ o
1) 2) ) (4) (5) (s) @) (8) (9) (10)

470-003 11641 204833.8 214113 5B 1.0x0.4 67 15.7 sssssesss
11690 21 850.1 224227 2 1.3x0.2 90 16.0 T
11752 212635.0 244844 6 1.1x0.2 83 16.5 sssessnss
472-006 11788 2138 9.7 245634 5 1.8x1.7 19 15.7  sxesssess
11791 213926.5 25 940 7 1.0x0.3 73 16.5 LRI LT
|
472-009 214715.9 223533 5 ©0.9x0.25 76 15.7 TIITILL
11943 22 933.0 2554 7 3 1.0x0.35 73 16.0 T
475-009 225547.5 245710 3 ©0.5x0.5 © 15.2 TIIIIY
475-033 12340 23 2 8.5 265310 5 1.1x0.4 70 15.6 ITTIL]
475-043 12425 231041.5 2358 0 4 1.6x90.55 72 15.0 ssssssas
|
475-046B 2311 3.8 222738 7 ©.7x0.6 31 16.5 sans
476-003 12502 231643.4 22 940 3 1.0x0.35 73 15.5 [Tl
476-019 231913.2 261240 7 0.85x0.7 35 15.7 T
476-044 12611 232543.8 272447 3 1.1x0.2 90 15.5 sxsssssss
476-063 232953.6 2314 6 8 ©0.8x0.6 41 15.6 T
|
476-067 233056.5 252227 5 ©0.7x0.45 46 15.1 T
476-080 233454.1 2648 © 5 0.8x0.4 60 15.6 [T
476-0828B 233525.6 252812 7 ©.9x0.8 27 16.5 sese
476111 233835.1 245340 7 1.0x0.6 52 15.4 ITITT T
476-116 233950.5 270032 5 0.65x0.2 71 15.6 T
1
476 12789 234013.5 26 633 6 1.1x0.2 83 16.5 s#esssssss»
479 360 03340.5 25320 10 0.9x0.5 57 16.0 T
480 585 054 3.8 264432 6 1.1x0.7 50 16.0 LI
480 605 05554.5 22 257 5 1.1x1.1 @ 16.0 T T
480-031 05745.5 264533 7 0.7x0.7 51 15.7 LTI Y
|
481-003 900 11851.5 232943 10 1.6x1.6 © 15.7 sEEEERRS
482-002 1188 13910.8 222613 5 1.1x0.15 90 15.7  #sxsssss
483 1752 21330.0 243920 7 1.7x1.7 @ 16.5 EERRRRERRS
483 1838 21956.9 24 747 7 1.3x0.3 77 16.5 T
483-022 22040.5 252417 5 0.9x0.2 77 15.7 T
|
483-056 1918 22446.1 252710 4B 1.3x0.7 58 14.7 T
483-060 928 22448.0 27 0 © 5 ©0.85x0.35 66 14.7 an
483-061 22511.3 213440 7 0.7x0.5 44 15.5 Y11
483-072 22742.0 2656 0 6 ©0.9x0.2 77 15.7 seas
484 2251b 244 2.5 243552 9 0.9x0.8 27 17.0 YIIIT]
|
485 2549 355.9 232726 5 1.2x0.5 67 16.0 Tt
486-001 2816 33813.2 23516 10 1.4x0.4 76 15.7 TIITT
487-024 2964 4 553.5 27 354 7  1.3x1.2 23 15.5  sssssrss
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Notes to TABLES I and II

Many spectra are affected by strong interference spikes. Most commonly they
oppear near 5400 km/s and near 6200 km/s. These are erratic, strong signals
that typically appear as sharp features, sometimes apparently "in absorption”
(when they are stronger in the Off source observation of a total power pair),
most frequently going both up and down (when the interference signal has small
frequency shifts during the course of the observation.

472-001 : companion at 2.4'; blend ?

474-020 : pair with —821, at 2.9’; blend. Detection of —020 is in doubt; perhaps
-021 has unusually extended HI disk.

474-021 : pair with —820 (see note above). Profile appears unaffected by
companion.

474-030 : close pair with —830, at 1.8°; severe blend, parameters uncertain.

474-031 : close pair with —031, at 1.8’; severe blend, parameters uncertain.
Possible absorption line ?

475-007 : in dense part of cluster, near central E galaxy; marginal detection.

475-010 : marginal detection at 12° from center of dense cluster; cluster
velocity about 7300 km/s.

475-011 : marginal detection in core of cluster near 7300 km/s.

475-014 : pair with U12289 at 5.3'; high velocity horn of profile may be
slightly contaminated by emission from U12289.

475-015 : Interference near 7800 km/s.

U12289 : pair with 475-214 ot 5.3"; low velocity horn of profile may be
slightly contaminated by emission from 475-014.

475-022 : visual pair with U12318; no contamination of respective HI emission.
U12318 : see 475-022.
475-036 : I11Zw188. In group with —@37 and —-038. No contamination.

475-037 : In group with —036 and -038. Weak interference spike mildly affects
high velocity horn of profile.

U12384 : pair with U12386 at 3.8'; no evidence of blend.
U12386 : see U12384.

475-060 = 476-001 : pair with 475-061 at 2.9'; blend. Contamination of signal
mostly affects —061.

475-061 = 476-002 : pair with 475-060 at 2.0'; blend. Signal detected on —061
may come mostly from —@60; parameters highly uncertain, especially
flux integral.

476-018 : severe interference affects high velocity side of profile, introducing
some uncertainty to measured velocity and width. Galaxy is in triple
system with -020, at 2.5°, and -021, at 3.5'. Possible blend, probably
not affecting measured parameters seriously.

476-020 : in triple system with -018, at 2.5°, ond -021, at 1.0’. Both —20 and
—021 within one telescope beam, but well separated in velocity.

476-021 : see -018, -020.

476-019 : in table 2 with non detections, although some indications of possible
detection exist both at 9217 and 10370 km/s, at the rms=0.6 mJy level.
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Notes to TABLES I and II (continued)

476-055 : tight double or spiral with star superimposed ?

477-001 : pair with —002 at 4.3’; blend, uncertain parameters for —001.
477-002 : pair with —0@1 at 4.3°; parameters of —002 well determined.
477-015 : marginal detection; optical velocity 7483 km/s.

477-017 : in a dense part of the cluster A2666; marginal detection.

477-020 : in a dense part of the cluster A2666; optical velocity 7468 km/s.
Confusion with 234827.0+265747 or with 234829.0+265848 ?

478-006 : previously reported by HG; note flux revision here.

478-012 : VV254a; I111Zw125; interactive pair with -013 at 1.1’. Prob. blended
profile, but impossible to separate -012 from —013 with 3.3’ beam.
Probably the HI distribution is more extended than the beam.

478-013 : see —012.

478-026 : pair with —027 at 1.9°.

478-037 : diffuse dwarf companion at ©.8°; possible blend.

479-013 : Arp65. In a dense part of the NGC 82 group. Probably interacting with
companion, —015, at 2.7'. Blend ?

479-015 : companion of —@13, at 2.7', and probably interacting with it. In dense
part of NGC 80 group. Probable bend affects low velocity part of
profile.

479-028 : interference at 5900 km/s. Pair with —831 at 2.8'. Blend possible.

479-029 : disrupted pair in contact; profile probably affected by interaction.

479-031 : pair with —028 at 2.8°. Blend possible.

U354 : interference at 5850 km/s. U356=479-043 at 5.0’, no confusion.

479-044 : Most likely the flux is underestimated : source probably larger than
beam.

479-062 : strongly asymm. profile : poor pointing or perturbation by companions
at 1.5’ aond 2.4’ ?

ugs4 : pair, separation 1.3’; blend. Highly speculative separation of
components of blend. Parameters measured very uncertain.

482-024 : Possible blend with extended companion (-025=U1313=N167) at 5.5°.

482-033 : strong asymmetry in line profile : combination of large source size
and slight pointing error ?

482-034 : asymmetry in line profile : pointing error ?

482-048 : pair with —049 at 5.3'; no evidence of contamination of profiles.
482-049 : see —048.

482-057 : spectrum plagued with interference; galaxian profile unaffected.

487-025 : previously reported by Thonnard et al. (1978) at V=152 km/s; no
signal at that velocity.
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FI1G. 3. Detection statistics for the current sample as a function of
morphological type index T. The histogram shows the actual number
of galaxies detected in the H 1 line for each T. Superimposed dots
indicate the fraction of observed galaxies that were detected.
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FIG. 4. Distribution of apparent magnitude m. Panel (a) includes galaxies
in the 21.5-27.5 deg strip; panel (b) includes all those between 21.5 and
33.5 deg. In each the shaded area corresponds to galaxies detected in the
21 cm line, while the dashed smooth curve illustrates a 10~%¢™ power
law.

observed and not detected. We estimate that approximately
one-half to three-quarters of those galaxies probably have
recessional velocities outside of the redshift search range.
Column (10) of Table II indicates which redshift ranges
were searched. The spectral bands were 10 MHz in width
and offset from one another by 7.5 MHz; the center veloc-
ities of adjacent bands were -+ 169, + 1762, + 3372,
+ 5000, + 6645, + 8308, + 9989, + 11 688, + 13 406,
and + 15144 km/s, in that order. For each galaxy, the
bands actually searched are indicated by asterisks in the ap-
propriate location. The -+ 5000 km/s band is identified by
the vertical bar running in the blank lines through the table.
A typical rms for such an observation is 1.7 mJy, although
some were occasionally searched with higher sensitivity.

III. DISCUSSION

Although the current results are most useful when com-
bined with those of the rest of our survey, it is important to
consider the statistical properties of this particular subsam-
ple. The sample of galaxies observed in the + 21.5to + 27.5
deg strip is similar to that contained in PP1. Figure 3 shows
the detection statistics as a function of morphological type.
Two quantities are plotted. First, the histogram displays the
actual number of galaxies detected in the 21 cm H 1 line,
binned by morphological type; the total number of galaxies
is 319. In addition, superimposed dots indicate the fraction
of observed galaxies that were detected; the well-known bias
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F1G. 5. Distribution of major blue angular diameter. As in Fig. 4, panel
(a) includes galaxies in the 21.5-27.5 deg strip, while panel (b) includes
all those between 21.5 and 33.5 deg. In each panel the shaded area corre-
sponds to galaxies detected in the 21 cm line, while the dashed smooth
curve illustrates the expected behavior of an angular-size-limited fair sam-
ple.
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of larger detection rates for later spirals is evident. Note that
the seven detected galaxies with 7=0 come from other
sources and include, in several instances, objects cataloged
as “compact” in the UGC.

Figure 4 shows the apparent-magnitude distribution of
galaxies of known redshift (and tabulated apparent magni-
tude) in the declination strip described in this paper (upper
panel) and that plus the one described in PP1 (lower panel).
In both panels, the shaded part of the histograms identifies
the subset of objects with 21 cm redshifts, while the dashed
line represents a 10~ %™ power law. The comparison helps,
at a glance, to recognize how severely the behavior of the
available redshift sample departs from that expected for a
fair, magnitude-limited sample, at any given magnitude.

Similar to Fig. 4, Fig. 5 displays the major angular-diame-
ter distribution for galaxies in the same two declination
strips as described above. Similarly, the shaded part of the
histograms identifies the subset of objects with 21 cm red-
shifts. Note that several galaxies with known redshift have
no size measurements available; they are not included in the
plots. The dashed curve here indicates the expected behavior
of a fair, angular-size-limited sample of homogeneously dis-
tributed galaxies. The comparison of the observed and ex-
pected distributions illustrates the angular-size-related bi-
ases of our sample.

The distribution of radial velocities ¥, corrected for solar
motion with respect to the Local Group, is displayed in Fig.
6. Included are all 448 galaxies with ¥, < + 15000 km/s
found in the + 21.5to + 27.5 deg strip. The velocity distri-
bution that would be expected from a sample with similar
apparent-magnitude characteristics, but homogeneously
distributed in space, is superimposed as a smooth curve.
Prominent departures from the expected distribution appear
in the form of an absence of galaxies at low redshift
(Vy< + 4000 km/s) and in that of three excesses near

+ 5000, + 8000, and + 10 000 km/s. The first feature, the
low-velocity “void,” was noticeable also in the contiguous

strip presented in PP1 and is associated with a large-scale
phenomenon (Haynes and Giovanelli 1986). The enhance-
ment near + 5000 km/s is at the same redshift as the main
ridge of the Pisces-Perseus supercluster, although the ridge
is significantly more prominent in the + 27.5 to + 33.5
zone. The second enhancement, near + 8000 km/s, arises
mostly in the R.A. range from 23 to 24 hr; the main compo-
nent contributed by the cluster A2666 at R.A. = 23.8 hr,
Dec. = + 26.8 deg. This enhancement may also be con-
nected to the Pisces-Perseus ridge. The third redshift peak at
+ 10 000 km/s is the result of two concentrations: the clus-
ter A2634 at R.A. + 23.6 hr, Dec. = + 26.7 deg, and a
broad swath of galaxies, extending in the north-south direc-
tion, that crosses the strip near 2.4 hr.

The complexity of the redshift distribution is perhaps bet-
ter conveyed by Fig. 7(a), a cone diagram in which the angu-
lar coordinate is right ascension within the + 21.5 to

+ 27.5 strip. At first glance, no outstanding clustering char-
acteristics are discernible, except for a preponderance of
higher-redshift objects at right ascensions west of 24 hr. In
Fig. 7(b), the analogous cone diagram from PP1 is repro-
duced for comparison. Figure 8 is a combination of the two.
Examination of these cone diagrams and the surface-density
distribution illustrated in Fig. 1 allow the tracing of connec-
tive structures throughout the region. Near R.A. = 0.4%, a
split in the velocity regime of the main ridge of Pisces-Per-
seus occurs; one branch with a steep gradient in radial veloc-
ity extends towards A2666 and A2634, while the other
reaches with a milder velocity gradient + 6000 km/s near
23.3 hr. The two “branches” surround a void of about 304 ~!
Mpc in diameter, centered near R.A. = 23.8 hr at a redshift
of + 6100 km/s. It should be pointed out that no obvious
selection effects would reduce the detection rate of spiral
galaxies located in the volume of the void.

As indicated by the preliminary analysis of a larger red-
shift sample that includes galaxies further to the south
(Haynes and Giovanelli 1986), the pattern of the galaxian

FIG. 6. Redshift distribution for all 448 galaxies
in the +21.5 to + 33.5 deg strip with
' ¥,<15000 kms™'. The smooth curve indi-
cates the expected distribution if the same sam-
ple were homogeneously distributed in space.
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FIG. 7. Cone diagrams with right ascension as the angular coordinate showing galaxies in the current strip
(panel a) and the + 27.5 to + 33.5 deg strip reported in PP1 (panel b).
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FIG. 8. Cone diagrams with right ascension as the angular coordinate for the combined zone extending from + 21.5to + 33.5 deg.

distribution in the Pisces-Perseus region is strongly affected The opportunity for the participation in this project of
by an overall characteristic of connectiveness. The observa- ~ S.T.M. and J.R. was made possible by the National Astron-
tions presented here will be used elsewhere to trace thelarge-  omy and Ionosphere Center, under the summer student pro-
scale structure in that region. gram of the Arecibo Observatory.
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