
    
      Fig. 1 
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        Target stars used to build the 3D extinction density map in the Taurus area. The locations of the stars are shown as dots colored according to their extinction (color scale to the right of the figure). White areas correspond to high-opacity central regions within the main dust clouds (extinctions above ≃4 to 5 mag) and mark the subsequent lack of targets with precise distances and photometry due to their faintness. The reconstructed dust distribution will reproduce the clouds but underestimate the corresponding high opacity of the cores.

      

    

  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
        Restriction mask and clump obtained. Top: restriction mask determined from the CO spectra (see Sect. 3.1) and applied to the 3D extinction map before its Fellwalker decomposition step. Masked areas are in black and superimposed on an image of the cumulative extinction integrated between 0 and 1 kpc within the inverted 3D extinction density distribution. The yellow contour corresponds to an integrated CO intensity of 0.11 K.km s−1. The unmasked areas encompass all regions where CO is present,includingareas of very weak intensityclose to the measurement uncertainty level, except very close to the Galactic Plane due to the limited size of the 3D map (see text). Bottom: projection in the same area of the discrete extinction clouds issued from the Fellwalker decomposition. Cloud contours are colored according to their mean distance from the Sun (right scale).

      

    

  
    
      Fig. 3 
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        Median emission profiles integrated within the projected contours of three clumps, numbered 8, 104, and 114 (black curves), and their fit with a multi-Gaussian function (blue curves). Individual Gaussian components of the function are also detailed in red, orange, green, and gray. The noise level of the profile is indicated by a dashed horizontal line. Clump 114 has a smaller angular size than the two others, which explains its higher noise level.

      

    

  
    
      Fig. 5 
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        Same as Fig. 4 but for clump 104 (velocities 7.5, 10.1, and 5.4 km s−1).

      

    

  
    
      Fig. 6 
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        Same as Fig. 4 but for clump 114 (velocities 7.5, 10.1, and 5.4 km s−1).

      

    

  
    
      Fig. 7 
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        Comparison between radial velocities assigned to clouds with our method (marked with crosses) and those derived from KI spectra and attributed by Ivanova et al. (2021) to dust structures located in the same region of 3D space (marked with circles). We show the results in vertical planes containing the Sun and oriented toward the longitude 1 indicated at the top of the figures. As in Paper I, all data points in the interval [l − 1.25°, l + 1.25°] are treated as if they were contained in the 1 plane. The extinction density map at the given longitude is shown in grayscale. Our points are positioned at the barycenter of the clumps in the considered lines of sight, and the mean velocities are reported via the color bar. Points based on interstellar KI and initially manually located by Ivanova et al. (2021) close to the assigned clouds are kept at the same positions. In blue are the contours of the Fellwalker clumps in the given slice that have an assigned velocity and show the presence product lower than 0.375, and in green are the ones with a presence product of greater than 0.375, while non-assigned clumps are in black. The dotted line marks the b = −28° limit of the CO emission spectral cube. In a given clump, the sampling is every 1.0° in b and 0.125° in l. Empty crosses are used where the Fellwalker clump is only 1 voxel deep, which means it is not possible to calculate a barycenter.

      

    

  
    
      Fig. 8 
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        Same as Fig. 7 but for longitudes between 161.25° and 168.75°.

      

    

  
    
      Fig. 10 
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        Same as Fig. 7 but for longitudes of between 176.25° and 183.75°.

      

    

  
    
      Fig. 11 
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        Contours of the clumps in our map outside of the main Taurus region. The map is in Galactic coordinates.

      

    

  
    
      Table 1 

      Mean coordinates and assigned velocity.

      
        


	Clump ID
	Cloud
	dmean (pc)
	bmean (°)
	lmean (°)
	dsig (pc)
	bsig (°)
	lsig (°)
	<v> (km s−1)
	vsig (km s−1)
	PPi





	3
	Taurus
	155
	−24.35
	178.95
	16
	1.33
	2.42
	9.8
	1.6
	0.311



	7
	Taurus
	138
	−19.95
	169.91
	12
	0.43
	0.52
	8.3
	1.4
	0.395



	8
	Taurus
	144
	−15.88
	165.55
	13
	2.38
	2.09
	8.0
	1.5
	0.263



	9
	Taurus
	150
	−15.31
	172.77
	17
	2.87
	2.51
	6.5
	1.1
	0.428



	15
	Taurus
	145
	−20.60
	176.45
	14
	1.11
	1.15
	11.3
	1.7
	0.314



	17
	Taurus
	153
	−20.09
	179.22
	15
	1.07
	0.59
	2.1
	0.5
	0.237



	18
	Taurus
	157
	−19.20
	182.47
	15
	2.42
	1.61
	10.1
	1.2
	0.344



	19
	Taurus
	149
	−17.82
	159.44
	12
	0.93
	0.60
	10.2
	1.9
	0.148



	25
	Taurus
	138
	−0.93
	157.89
	9
	0.62
	1.94
	5.4
	1.4
	0.238



	41
	Taurus
	158
	−24.73
	182.24
	16
	0.18
	0.34
	
	
	



	47
	Taurus
	161
	−19.87
	186.51
	16
	0.23
	0.31
	
	
	



	52
	Taurus
	167
	−13.56
	177.76
	15
	1.07
	1.15
	2.4
	1.0
	0.198



	59
	Taurus
	160
	−10.59
	168.32
	16
	0.71
	1.02
	3.8
	1.7
	0.268



	61
	Auriga
	184
	−7.55
	168.34
	20
	1.88
	2.73
	2.5
	1.3
	0.346



	66
	Taurus
	187
	−10.16
	175.29
	20
	2.05
	1.75
	5.5
	1.9
	0.205



	103
	Taurus
	169
	−11.35
	179.09
	11
	0.25
	0.28
	5.7
	0.6
	0.203



	104
	Taurus
	200
	−6.19
	179.77
	17
	1.83
	1.62
	7.5
	1.0
	0.346



	114
	Taurus
	193
	−20.24
	178.57
	9
	0.36
	0.44
	6.4
	1.7
	0.517



	131
	Taurus
	215
	−10.89
	182.80
	13
	1.64
	1.26
	5.8
	1.6
	0.320



	137
	Taurus
	223
	−10.39
	184.28
	14
	0.70
	0.55
	4.9
	1.0
	0.325



	141
	Taurus
	210
	−0.99
	178.77
	11
	0.38
	0.36
	−0.2
	1.2
	0.355



	150
	Taurus
	228
	−1.60
	177.40
	11
	0.49
	0.30
	
	
	



	149
	Auriga
	224
	−4.65
	166.41
	9
	0.72
	0.79
	3.6
	1.0
	0.239



	173
	Perseus
	288
	−19.84
	159.14
	15
	1.20
	0.70
	6
	1.7
	0.536



	174
	Perseus
	276
	−20.08
	157.64
	12
	0.52
	0.51
	1.0
	1.5
	0.485



	178
	Perseus
	282
	−23.08
	158.02
	12
	1.03
	0.91
	3.2
	1.7
	0.414



	228
	California
	445
	−8.64
	161.23
	18
	0.73
	1.08
	−2.8
	1.5
	0.506



	237
	California
	453
	−8.93
	158.17
	14
	1.03
	0.95
	−6.2
	0.8
	0.474



	242
	California
	487
	−7.82
	164.32
	14
	0.44
	0.58
	−1.1
	1.2
	0.263



	247
	California
	507
	−8.11
	162.38
	14
	0.58
	0.70
	−0.6
	1.6
	0.341



	252
	California
	512
	−6.50
	168.63
	12
	0.51
	0.51
	−1.5
	1.4
	0.572



	258
	California
	521
	−8.02
	166.08
	12
	0.55
	1.10
	−0.9
	2.0
	0.691



	




	164
	Others in Fig. 2
	256
	−24.65
	175.17
	8
	0.39
	0.26
	5.5
	0.6
	0.108



	167
	″
	255
	−5.96
	158.18
	8
	0.45
	0.47
	−1.3
	1.0
	0.332



	180
	″
	292
	−11.06
	158.55
	16
	0.72
	0.87
	3.6
	1.3
	0.157



	183
	″
	302
	−15.26
	157.14
	11
	0.82
	0.77
	−0.5
	0.4
	0.234



	




	199
	Others at 1≤150
	344
	−0.45
	117.98
	12
	0.23
	0.33
	2.4
	1.3
	0.289



	202
	″
	359
	−1.98
	113.61
	15
	0.80
	0.54
	0.8
	0.5
	0.473



	203
	″
	352
	−2.58
	115.66
	12
	0.89
	0.68
	−2.4
	1.9
	0.357



	205
	″
	368
	−2.49
	111.72
	12
	0.70
	0.70
	−1.6
	1.2
	0.418



	211
	″
	355
	−0.15
	135.44
	13
	0.15
	0.60
	−2.3
	1.1
	0.766



	96
	″
	168
	−0.37
	145.06
	12
	0.28
	0.66
	−8.1
	1.2
	0.232



	97
	″
	181
	−0.25
	142.30
	10
	0.23
	0.71
	−13
	1.7
	0.120



	262
	″
	561
	−2.03
	142.56
	12
	0.44
	0.70
	1.6
	1.3
	0.303



	118
	″
	197
	−0.29
	144.70
	8
	0.22
	0.49
	−8.5
	1.5
	0.138





      

      
Notes. The inside over total presence ratio is given as an indicator of the assignation’s quality for each clump. The three clouds without assigned velocity are listed close to neighboring clouds likely responsible for the fact that criteria were not met (see text).




    

  
    
      Table 2 

      Coordinates and radial velocities for the grid of points shown in Figs. 7, 8, 9 and 10 (first lines).

      
        


	l (°)
	b (°)
	Dist (pc)
	vrad km s−1





	153.875
	−1.625
	135.0
	5.7



	153.875
	−1.5
	135.0
	5.6



	154.0
	−2.0
	136.0
	5.4



	154.0
	−1.875
	137.0
	5.6



	154.0
	−1.75
	137.0
	5.6



	154.0
	−1.625
	137.0
	5.6



	154.0
	−1.5
	137.0
	5.4



	154.0
	−1.375
	135.0
	5.4



	154.125
	−2.25
	135.0
	4.9



	154.125
	−2.125
	137.0
	5.3



	154.125
	−2.0
	137.0
	5.5



	154.125
	−1.875
	137.0
	5.5



	154.125
	−1.75
	137.0
	5.6



	154.125
	−1.625
	137.0
	5.4



	154.125
	−1.5
	137.0
	5.4



	154.125
	−1.375
	137.0
	5.3



	154.25
	−2.375
	137.0
	5.3



	154.25
	−2.25
	137.0
	4.9



	154.25
	−2.125
	137.0
	5.4



	154.25
	−2.0
	137.0
	5.5



	154.25
	−1.875
	137.0
	5.6



	154.25
	−1.75
	137.0
	5.4



	154.25
	−1.625
	137.0
	5.2



	154.25
	−1.5
	137.0
	5.3



	154.25
	−1.375
	137.0
	5.2



	154.375
	−2.5
	137.0
	5.3



	154.375
	−2.375
	137.0
	5.5



	154.375
	−2.25
	137.0
	5.4



	154.375
	−2.125
	137.0
	5.6



	154.375
	−2.0
	137.0
	5.6



	154.375
	−1.875
	137.0
	5.5



	154.375
	−1.75
	137.0
	5.3



	154.375
	−1.625
	137.0
	5.2



	154.375
	−1.5
	137.0
	5.2



	154.375
	−1.375
	137.0
	5.2



	154.5
	−2.5
	137.0
	5.2



	154.5
	−2.375
	137.0
	5.3



	154.5
	−2.25
	137.0
	5.5



	154.5
	−2.125
	137.0
	5.7



	154.5
	−2.0
	137.0
	5.6



	154.5
	−1.875
	137.0
	5.5



	154.5
	−1.75
	137.0
	5.5



	154.5
	−1.625
	137.0
	5.1



	154.5
	−1.5
	137.0
	5.1



	154.5
	−1.375
	135.0
	5.1



	154.625
	−2.5
	137.0
	5.4



	154.625
	−2.375
	137.0
	5.5



	154.625
	−2.25
	137.0
	5.9



	154.625
	−2.125
	137.0
	6.0



	154.625
	−2.0
	137.0
	5.8



	154.625
	−1.875
	137.0
	5.5



	154.625
	−1.75
	137.0
	5.3



	154.625
	−1.625
	137.0
	5.3



	154.625
	−1.5
	137.0
	5.2



	154.625
	−1.375
	135.0
	5.1



	154.75
	−2.375
	137.0
	5.7



	154.75
	−2.25
	137.0
	5.9



	154.75
	−2.125
	137.0
	6.0





      

      
Notes. The entire table is available at the CDS. The typical uncertainty in velocity is 1.3 km s−1.




    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Similar to Fig. 7 but for longitudes of less than 150° featuring clumps with an assigned velocity.

      

    

  
    
      Fig. 13 
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        Similar to Fig. 7 but for longitudes of less than 150° featuring clumps with an assigned velocity.

      

    

  
    
      Table 4 

      Position and velocities for points coming from Galli et al. (2019).

      
        


	
	Cloud name
	l (°)
	b (°)
	Dist (pc)
	vlsr km s−1
	Nearby clumps IDs





	G1
	L_1517_1519
	172.89
	−8.02
	158
	4.69
	66



	G2
	L 1544
	178.37
	−9.65
	171
	7.50
	66



	G3
	L 1495
	168.71
	−16.01
	130
	6.74
	8



	G4
	B 213_216
	170.92
	−15.52
	161
	7.49
	9



	G5
	B 215
	172.15
	−17.00
	129
	7.38
	9



	G6
	Heiles Cloud 2
	173.85
	−13.48
	141
	5.75
	9, 66



	G7
	Heiles Cloud 2
	174.47
	−13.52
	136
	5.78
	9, 66



	G8
	L 1535_1529_1531_1524
	174.20
	−15.77
	130
	6.31
	9, 66



	G9
	L 1536
	175.54
	−16.43
	161
	5.75
	9



	G10
	T Tau cloud
	176.22
	−20.88
	146
	7.75
	15



	G11
	L 1551
	179.20
	−19.88
	145
	5.41
	17





      

    

  
    
      Table 5 

      Position and velocities for areas coming from Zucker et al. (2018).

      
        


	
	Cloud name
	Mean l (°)
	Mean b (°)
	Dist (pc)
	vlsr km s−1
	Nearby clumps IDs





	Z1
	B1
	159.1416
	-20.03816
	294
	6.7
	173



	Z2
	B5
	160.5564
	-16.7217
	297
	9.7
	173



	Z3
	IC348
	160.386
	-18.07402
	289
	9.0
	173



	Z4
	L1448
	157.6976
	-21.41834
	281
	4.8
	173, 178



	Z5
	L1451
	157.618
	-21.9173
	287
	4.2
	173, 178



	Z6
	NGC1333
	158.3264
	-20.58454
	296
	7.3
	173, 178





      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        Projection of clump contours, colored according to their assigned mean velocity (right scale). The map is in Galactic coordinates. The results of Zucker et al. (2018) and Galli et al. (2019) are superimposed as markers at their average direction and with the same color scale for their peak-reddening velocities. The areas investigated by Zucker et al. (2018) are designated using a Zx annotation, while the points of Galli et al. (2019) are marked out by aGx.

      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        Restriction masks obtained with different methods.Top: restriction mask obtained by estimating the noise on the velocity-integrated Dame et al. (2001) CO data and keeping the lines where the integrated intensity is above the threshold (0.84K km s−1). Middle: mask obtained after de-noising the CO signal with ROHSA, then keeping all the lines that have a position-position-velocity of at least above the threshold used for Fellwalker, namely 0.20 K. Bottom: mask obtained by applying the Fellwalker algorithm to the post-ROHSA data. This is the mask we used in our search for velocity assignment.
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