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There are three interrelated rules which make a dataset tidy:

1. Each variable must have its own column.
2. Each observation must have its own row.
3. Each value must have its own cell.

Figure 12.1 shows the rules visually.
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This means for most real analyses, you'll need to do some tidying. The first step is always to figure out
what the variables and observations are. Sometimes this is easy; other times you’ll need to consult with
the people who originally generated the data. The second step is to resolve one of two common

problems:
1. One variable might be spread across multiple columns.

2. One observation might be scattered across multiple rows.
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. Station q Latitude Lon
ita publishediat identifier zﬁiﬁg.}":h[m{_ [degrees [de¢
[TARA_station#] - North] Eas!

h?All&q=TARA_X00000... TARA_004 36.5533
h?All&q=TARA_Y20000... TARA_004 36.5533
h?All&q=TARA_A20000... TARA_007 2009-09-23 16:08:00 37.0541
h?All&q=TARA_A20000... TARA_007 2009-09-23 12:50:00 37.0510
h?All&q=TARA_X00000... TARA_009 2009-09-28 16:59:00 39.0609
h?All&q=TARA_X00000... TARA_009 2009-09-28 12:18:00 39.1633
Showing 1 to 7 of 243 entries, 17 total columns
Console Terminal Jobs P )

/cloud/project/

# www.marineregions.com]" <chr>

>

> View(T2)

> T2%$ Date/Time [yyyy-mm-ddThh:mm]"
[1] "2009-09-15 18:00:00 UTC" "2009-09-15 11:30:00 UTC"
[3] "2009-09-23 16:08:00 UTC" "2009-09-23 12:50:00 UTC"
[5] "2009-09-28 16:59:00 UTC" "2009-09-28 12:18:00 UTC"
[7] "2009-11-02 14:07:00 UTC" "2009-11-02 14:07:00 UTC"
[9] "2009-11-02 08:13:00 UTC" "2009-11-02 08:13:00 UTC"
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# A tibble: 243 x 18
sample_label ac_sample ac_run en pangea_id pgdge_data station date time latitude longitude depth feature
<chr> <chr> <chr> <Qr> < <chr> <chr>  <date> <tim> <dbl> <dbl> <dbl> <chr>

1 TARA_004_DC.. ERS487936 ERRS9.. http.. TARA_X@0.. http://ww.. TARA_O.. 2009-09-15 18:00 36.6 -6.57 40 (DCM) ..
2 TARA_0@4_SR.. ERS487899 ERRS9.. http.. TARA_Y20.. http://ww.. TARA_Q.. 2009-09-15 11:30 36.6 -6.57 5 (SRF) ..
3 TARA_007_DC.. ERS477953 ERR31.. http.. TARA_A20.. http://ww.. TARA_O.. 2009-09-23 16:08 37.1 1.95 42 (DCM) ...
4 TARA_0@7_SR.. ERS477931 ERR31.. http.. TARA_A20.. http://ww.. TARA_Q.. 2009-09-23 12:50 37.1 1.94 5 (SRF) ..
5 TARA_0@9_DC.. ERS488147 ERRS9.. http.. TARA_X00.. http://ww.. TARA_O.. 2009-09-28 16:59 39.1 5.94 55 (DCM) ..
6 TARA_@@9_SR.. ERS488119 ERRS9.. http.. TARA_X@Q.. http://ww.. TARA_O.. 2009-09-28 12:18 39.2 5.92 5 (SRF) ..
7 TARA_018_DC.. ERS488346 ERRS9.. http.. TARA_S20.. http://ww.. TARA_O.. 2009-11-02 14:07 35.8 14.3 60 (DCM) ..
8 TARA_018_DC.. ERS488354 ERRS9.. http.. TARA_A10Q.. http://ww.. TARA_O.. 2009-11-02 14:07 35.8 14.3 60 (DCM) ..
9 TARA_018_SR.. ERS488330 ERRS9.. http.. TARA_A1Q.. http://ww.. TARA_Q.. 2009-11-02 08:13 35.8 14.3 5 (SRF) ..
10 TARA_Q18_SR.. ERS488340 ERRS9.. http.. TARA_A1Q.. http://ww.. TARA_O.. 2009-11-02 08:13 35.8 14.3 5 (SRF) ..

# .. with 233 more rows, and 5 more variables: size_lower <chr>, size_upper <dbl>, pelagic_biomes <chr>, regions <chr>,
# “pelagic_biomes MRGID' <chr>

"16S_miTAGs" richess chaol shannon_diversity

b <dbl>  <dbl> <dbl> <dbl>
1 TARA_B100000965 103040  3053. 4404. 6.83
2 TARA_B100000959 111240  3172. 4805. 6.68
3 TARA_B100000963 122482 2412. 3504. 6.60
4 TARA_B100000902 112336 2931. 4241. 6.78
5 TARA_B100000953 56449 3108. 4723. 6.68
6 TARA_B100000900 74287  2293. 3198. 6.62
7 TARA_B100000927 77265  2501. 3567. 6.68
8 TARA_B100000929 110154  3372. 4999. 6.83
9 TARA_B100000925 128823  2356. 3372. 6.65
10 TARA_B100001113 128677  2874. 4207. 6.80
# .. with 131 more rows
245 x 37

jd data latitude longtitude depth “temp[C]" “salinity[PSU]" “oxygen[umol/kg.. ‘Mean_Nitrates[..

<dttm> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl> <dbl>

A 2011-04-15 13:10:00 -13.0 -96.0 57.6 20.6 35.5 217. 1.50

2 TARA_B10.. 2011-04-16 16:09:00 -12.9 -96.1 175. 13.0 34.8 0.708 21.1

3 TARA_B10.. 2011-04-15 13:10:00 -13.0 -96.0 5.48 25.3 35.8 200. 4.59

4 TARA_B10.. 2011-04-22 19:51:00 -5.27 -85.2 45.7 19.6 34.9 104. 20.3

5 TARA_B10.. 2011-04-22 14:16:00 -5.27 -85.2 476. 9.20 34.7 4.43 40.0

6 TARA_B10.. 2011-04-21 20:16:00 -5.25 -85.2 5.48 24.9 34.7 206. 11.7

7 TARA_R10.. 2011-05-13 00:00:00 2.08 -84.5 29.8 26.5 34.3 203. 3.89

8 TARA_B10.. 2011-05-13 00:00:00 2.08 -84.5 29.8 26.5 34.3 203. 3.89

9 TARA_B10.. 2011-05-13 19:44:00 2.07 -84.5 376. 11.3 34.8 2.52 33.9

10 TARA_R10.. 2011-05-12 13:38:00 1.99 -84.6 5.40 27.6 33.4 199. 1.21

# .. with 235 more rows, and 28 more variables: ‘NOZ2 [umol/L]**' <dbl>, ‘P04 [umol/L]**' <dbl>, ‘NO2NO3 [umol/L]**' <dbl>,
*SI [umol/L]**" <dbl>, 'AMODIS:PAR8d,Einsteins/m-2/d-1" <dbl>, ‘Okubo-Weiss' <dbl>, Lyapunov_exp. <dbl>,
grad_SST_adv <dbl>, retention <dbl>, ‘Mean Depth MLD Sigma [m]*' <dbl>, ‘Mean Depth Max Fluo [m]*' <dbl>, ‘Mean Depth
Max N2 [m]*' <dbl>, ‘Mean Depth Max 02 [m]*' <dbl>, ‘Mean Depth Min 02 [m]*' <dbl>, ‘Mean Depth Nitracline

[m]** <dbl>, miTAG.SILVA.Taxo.Richness <dbl>, miTAG.SILVA.Phylo.Diversity <dbl>, miTAG.SILVA.Chao <dbl>,
miTAG.SILVA.ace <dbl>, miTAG.SILVA.Shannon <dbl>, 0G.Shannon <dbl>, 0G.Richness <dbl>, 0G.Evenness <dbl>, "FC -
heterotrophs [cells/mL]" <dbl>, ‘FC - autotrophs [cells/mL]" <dbl>, 'FC - bacteria [cells/mL]" <dbl>, "FC -
picoeukaryotes [cells/mL]" <dbl>, ‘minimum generation time [h]® <dbl>
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o l\ TARA_052_DCM_0.22-1.6.16SrRNA.miTAG.fna
>SOUFRE_0091:3:1305:8579:68103%TCACCA/1
CAGCAGTGGGGAATCTTGGACAATGGGCGCAAGCCTGATCCAGCCATTCCGCGTGGATGATGAAGGCCCTAGGGTTGTAAAATCCTTTCGGCA
GGGAAGATAATGACGGTACCTGCTAAAGAAGCCCCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGGGCTAGCGTTG
>SOUFRE_0091:3:1101:3300:94972#TGACCA/1
ACACTGGGACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGACTTTTGCGCAATGGGCGAAAGCTTGACGCAGCAACGCCGCGT
GATCGAAGAAGGACTTAGGTTCGTAAAGATCTGTCATAAGGGAAGAATAGCCAGTATTTTAACACAATATTGGTCTGACGGTAC
>SOUFRE_0091:3:1104:15536:22926#TGACCA/1
TGCCCTTTAGTACGGAATAGCCATTGGAAACGATGATTAATACCGTATACGCCCCAAGGGGGAAAGATTTATCGCTAAAGGATCGGCCCGCGT
TAGATTAGGTAGTTGGTAGGGTAATGGCCTACCAAGCCGACGATCTATAGCTGGTTTGAGAGGATGATCAGCAACACTGGGACTG
>SOUFRE_0091:3:2107:7818:190958#TGACCA/1_rc
GTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTACTTTTAGTTGCCACCATTTAGTTGGGCACTTTAAAAGAA
CTGCCAGTGATAAGCTGGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTATGTGTTGGGCTACACACGTGCTACA
>SOUFRE_0091:3:1203:19509:71185#TGACCA/1_rc
ATAGAGGAAAGCAGAATTTCTAGTGTAGAGGTGAAATTCGTAGATATTAGAAAGAATACCAATTGCGAAGGCAGCTTTCTGGATCAATACTGA
CACTGAGGAACGAAAGCATGGGTAGCGAAGAGGATTAGATACCCTCGTAGTCCATGCCGTAAACGATGTGTGTTAG
>SOUFRE_0091:3:2204:9225:53223#TGACCA/1_rc
GAATAAGCACCGGCTAATTCCGTGCCAGCAGCCGCGGTAATACGGAAGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGT
GGTTTGTTAAGTTGGATGTGAAAGCCCTGGGCTCAACCTATGAACTGCATCCAAA
>SOUFRE_0091:3:1304:11640:183863#TGACCA/1
GCTGGGCACTCTAGAAAAACTGCCGGTGATAAGCTGGAGGAAGGCGGGGATGACGTCAAGTCCTCATGGCCCTTACGGTCTGGGCTACACACG
TGCTACAATGGTGGTGACAGAGGGCAGCGATATCGCAAGATAAAGCTAATCCCTAAAAGCCATCTCAGTTCGGATTGGACTCT
>SOUFRE_0091:3:2308:13962:24638#TGACCA/1_rc
AGTGTAGAGGTGAAATTCGTAGATATTGGAAAGAATACCAGAAGCGAAGGCGACTAACTAGGCCATTTTTGACGCTGAGATACGAAAGCGTGG
GTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCAGTAAACGATGAGTGCTAGTCGCTGGGACATTA
>SOUFRE_0091:3:1108:20642:134730#TGACCA/1
GAATCAGCATGTCGCGGTGAATACGTTCTCGGGTCTTGTACACACCGCCCGTCACACCATGGAAGTGGATTGCACCAGAAGTAGATAGTCTAA
CCTTCGGGAGGGCGTTTACCACGGTGTGCTTCATGACTGGGGTG
>SOUFRE_0091:3:1304:12009:32071#TGACCA/1_rc
ACGATCCATAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATATTGGA
CAATGGGGGCAACCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCCTAGGGTTGTAAAGCACTTTCAGTAGGGAGGAAG
>SOUFRE_0091:3:1107:5254:143756#TGACCA/1
GTACTTACAATGGGATGCAAAGAGGCGACTCTTAGCTAATCCCTAAAATGCACCTCAGTTCGGATTGCACTCTGTAACTCGAGTGCATGAAGC
TGGAATTGCTAGTAATCGCGGACCAGCGCGCCGCGGTGAATACGTTCCCGGGTCTTGTCCACACCGCCCGTCACACCATGGAAG
>SOUFRE_0091:3:2204:14834:84421#TGACCA/1
ACAAGTAGTGGAGCAGGTGGTTTAATTCGAAGATACGCGCAGAACCTTACCAACACTTGACATGTTCGTCGCGACTCTAAGAGATTAGAGTTT
TCGGTTCGGCCGGACGAAACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCG
>SOUFRE_0091:3:1103:4218:5107#TGACCA/1
GTCCGCAGGCGGCCCTTCAAGTCTGCTGTTAAAGCGTGGAGCTTAACTCCATCATGGCAGTGGAAACTGTTGGGCTTGAGTGTGGTAGGGGCA
GAGGGAATTCCCGGTGTAGCGGTGAAATGCGTAGATATCGGGAAGAACACCAGTGGCGAAGGCGCTCTGCTGGGCCATCACTGACGCTCAT
>SOUFRE_0091:3:2302:18191:165159#TGACCA/1
CCAGCAGCCGCGGTAATACGGGAGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGTCCGCAGGCGGCCTTTCAAGTCTGCTGTTAAAA
CGTGGAGCTTAACTCCATCATGGCAGTGGAAACTGTTGGGCTTGAGTGTGGTAGGGGCAGAGGGAATTCCCGGTGTAGCGGTGA
>SOUFRE_0091:3:2102:1868:98547#TGACCA/1_rc
TAAAGGCTTACCAAGGCTTCGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTGGGGAATTTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGGGACGAAGGCCTCTGGGCTGTAAACCTCTTT
>SOUFRE_0091:3:2107:20957:187106#TGACCA/1_rc
TGGTGGGGTAATGGCCTACCAAGACTGTGATCAATAGCTGATTTGAGAGGATGATCAGCCACATTGGGACTGAGACACGGCCCAAACTCCTAC
GGGAGGCAGCAGTGGGGAATCTTGCACAATGGAGGAAACTCTGATGCAGCGATGTCGCGTGAGTGAAGAAGGCCTT
>SOUFRE_0091:3:1106:6610:58242#TGACCA/1
CGCGTGAGGGACGAAGGCCTCTGGGCTGTAAACCTCTTTTCTCAAGGAAGAAGATATGACGGTACTTGAGGAATAAGCCACGGCTAATTCCGT
GCCAGCAGCCGCGGTAATACGGGAGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGTCCGCAGGCGGCCTTTCAAGTCTGCTGTTAA
>SOUFRE_0091:3:2103:19422:74896#TGACCA/1
TGCAACTCGCCTACGTGAAGTAGGAATCGCTAGTAATCGCAGGTCAGCATACTGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTC
ACACCATGGAAGTTGGCCACGCC
>SOUFRE_0091:3:1107:13801:152822#TGACCA/1_rc
TGAGAACTAGCCGTTGGGCAGATTTAACTGTTCAGTGGCACAGCTAACGCATTAAGTTCTCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACT
CAAATGAATTGACGGGGGCCCGCACAAGTGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCAACCCTTGA
>SOUFRE_0091:3:1207:17720:103115#TGACCA/1_rc
TGTAGAGGTGAAATTCGTAGATATTAGGAAGAACATCAGAGGCGAAGGCGGCTCACTGGTCCGATACTGACGCTGAGGTGCGAAAGCGTGGGG
AGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGGAAGCTAGTTGTTGGACGGTTTACTGTTCAGTG







