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ABOUT THIS REPORT

This report presents asummary-level bibliometricanalysis of the known peer-reviewed journalarticles
produced as a result of ocean exploration missions supported by NOAA’s Office of Ocean Exploration
and Research. This report was produced using dataretrieved from the Web of Science, Science Citation
Index Expanded and Social Science Indexdatabase on 12 July 2023, coveringarticles published from
2002 thru 2023. 61 articles known to have resulted from Ocean Exploration-supported explorations had
to be omitted fromthis analysis, either because the articles are still in press or because Web of Science
doesnotindexthe journalsinwhich the articles were published. 15 of these omitted articles were
produced with support from Ocean Exploration’s underwater archaeology program.

The bibliometricindicators presented in this report are based on citations from the select group of peer-
reviewed journal articlesindexed by Web of Science and, as such, do not reflect citations to Ocean
Exploration-supported expeditions from peer-reviewed journals notindexed by Web of Science (WoS) or
from othersources such as book chapters, conference proceedings, ortechnical reports.

More information aboutthe methodology used and afull listing of all of the articles evaluated in this
reportare availableupon requestto library.bibliometrics@noaa.gov
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SUMMARY METRICS
Number of articles (a) 1,068
Total number of citations received by all articles (c) 37,963
Average number of citations perarticles (c/a) 35.55
h-Index of Ocean Exploration articles 90
Percentage of Publicationsin the Top 10% for Citation Counts =14.5%

Table 1: Common bibliometricindicators calculated for publications supported by Ocean Exploration. An h-Index of
90 indicates thatthis group of 1,068 publications includes 90 articles thathaveeach received 90 or more citations.
For more details on the h-Index, see Hirsch (2005). For more details aboutthe Percentage of PublicationsintheTop

10% for Citation Counts, see page 10.

PUBLICATION ANALYSIS

The following figures analyze the number of publications produced as a result of Ocean Exploration-
supported expeditions. For clarity, the figures showing the number of publications persubject, author,
journal, institution, and funding agency only list the top 10 or 15 resultsin each category.
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Figure 1: Non-cumulative number of Ocean Exploration-supported peer-reviewed articles produced per year. On
average, 50 articles resultingfrom Ocean Exploration funding or funded expeditions arepublished annually.

July 2023 NOAA Central Library



Articles Per Subject Area

Geochemistry Multidiscipl
Geophysics Geosciences | Sciences
104 29 a3

Marine Freshwater Biodiversity

Blﬂlﬂg‘f Conservation Evolutionary
53 Biology, 40
250

) Fisheries
Environmental
Oceanography Sciences

Microbiolosy
343 66 33

Figure 2: Ocean Exploration-supported peer-reviewed articles have been publishedin 72 subjectcategories, of
which the top 15 by number of publicationsareshown here. Articles areassigned to subject categories by WoS
based on the journal in which the articleappeared. These subject categories arenot mutually exclusive.
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Figure 3: Number of Ocean Exploration-supported peer-reviewed articles produced per author. Top 10 authors
shown. Authors’ institutional affiliationsareincluded in parenthesis after names.
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Articles Per Journal Title
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Figure 4: Ocean Exploration-supported peer-reviewed articles haveappearedin241distinctjournaltities, of which
the top 10 by number of publication areshown here. Journal special issues dedicated to Ocean Exploration-
supported explorations include: Deep-Sea Research Part1157(1-2),57(21-23),and 57(24-26); Journal of
Geophysical Research—Solid Earth 113 (B8); Oceanography 20(4),25(S1), and 26(S1); and Polar Biology 28(3).
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Figure 5: Number of Ocean Exploration-supported peer-reviewed articles perinstitution. Articles are counted for
aninstitutionifatleastone of the article’s authors lists thatinstitution as his/her affiliation. Calculated usingthe
Web of Science Affiliations feature (formerly referred to as Organizations-Enhanced).
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Figure 6: Number of publications co-funded by Ocean Exploration and other agencies and foundations. Data for
this figurewere derived from ananalysis of the ‘Acknowledgements’ texts of 763 articles (73% of the 1,042 articles
analyzedinthis report) that were published from 2008 to the present for which this informationis available.

Web of Science Documents

100

200

Figure 7: Map depicting the international publication of Ocean Exploration-supported articles. Countries are
colored based on the number of Ocean Exploration-supported articles with atleastone author from each country.

Map created in InCites with Web of Science Data.
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CITATION COUNT ANALYSIS
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Figure 8: Distribution curve showingthe citation counts of the 95 most highly cited publications supported by
Ocean Exploration. The straightlineindicates the h-Index threshold (slope: y = x). The intersect point of the two

curves (x =88) is the h-Index of Ocean Exploration articles.
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Figure 9: Non-cumulative number of citations received by all 1,042 Ocean Exploration-supported articles per year.
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CITING ARTICLE ANALYSIS

The following tables analyze the 23,790 publications that have cited Ocean Exploration-supported
articlesinan attempttoindicate how these articles are used by the research community. These tables
include self-citations (Ocean Exploration articles citing other Ocean Exploration articles). For brevity,

each table onlyincludes the top 10 resultsin each category.
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Figure 10: Number of publications per WoS-defined subject category for all publications
supported articles. Thesesubject categories are not mutually exclusive.
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Journals Citing Ocean Exploration Articles
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Figure 11: Number of publications perjournal for all publications citing Ocean Exploration-supported articles.
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Figure 12: Number of publications perinstitution for all publications citing Ocean Exploration-supported articles.
Publications arecounted for an institutionifatleastoneof the publication’s authorsliststhatinstitution as their
affiliation.
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Figure 13: Map depictingthe international publication of articles citing Ocean Exploration-supported articles.
Countries are colored based on the number of articles with atleast one author from each country. Map created in
InCites with Web of Science Data.

CITATION PERFORMANCE EVALUATION

Bibliometricresearchers have recently agreed that paper citation counts oughtto be evaluated using
percentiles ratherthan averages. Inthis method, apaperis assigned a percentilerank (top 1%, top 10%,
etc.) based on how its citation count compares to that of all other papersina given set. Sets of papers,
such as those by an author or by a research group, are evaluated by calculating the percentage of those
papersthat have citation countsthatrank in a certain percentile (or set of percentiles) when compared
to a similarsetof papers. In practice, researchers havetended to focus on the percentage of papersina
setwith citation counts rankingin the top 10% of all papersinthe same database that were publishedin
the same year and subject category. For more information about this approach, see (Bornmannand
others 2012; Leydesdorff and others 2011; National Science Board 2012; Waltman and others 2012).
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Quality of Ocean Exploration Articles (2002—2021)
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Figure 16: Bubble chart showingthe percentage of Ocean Exploration-supported publications in ten subject
categories that had citation counts rankingin the top 10% of all publications in WoS that were publishedin the
same categories duringthe same years (2002-2021). Bubblesizeindicates the percentage of Ocean Exploration-
supported publications in each subjectarea thathad citation counts inthe top 10% of all publicationsin that
subjectarea and year of publication. Theten subjectcategories shown here arethose in which Ocean Exploration-
supported explorations were most often published (from Figure 2). Approximately 86% of the articles published
during2002—-2022 that are analyzed in this reportare included in one or more of these ten subject categories. The
‘Multidisciplinary Sciences’ subject category, which includes publicationsin Natureand Science, was omitted from
this analysis becausethesearticles could notbe analyzed accordingto the same standards astheother subject
categories. Calculatedin InCites.
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RECENT HIGHLY CITED ARTICLES

The followinglists highlight recently published Ocean Exploration-supported articles that have received
enough citations forthemtorankinthe top 10% for citation counts out of all publicationsin WoSin their
respective subject categories. Because articles typically require at least 2-3 years to accumulate enough
citations forarticle-level bibliometricindicators to be reliable (Abramo and others 2012; Costas and
others 2011), only articles published in 2020, 2019 and 2018 are listed.

2020

Amon, D. J.,Kennedy, B.R. C., Cantwel, K., Suhre, K., Glickson, D., Shank, T. M., & Rotjan, R. D. (2020).
Deep-SeaDebrisinthe Central and Western PacificOcean [Article]. Frontiers in Marine Science,
7, 15. https://doi.org/10.3389/fmars.2020.00369

Davis, G. E., Baumgartner, M. F., Corkeron, P.J., etal. (2020). Exploring movement patterns and
changingdistributions of baleen whalesin the western North Atlanticusing a decade of passive
acousticdata [Article]. Global Change Biology, 26(9), 4812-4840.
https://doi.org/10.1111/gcb.15191

Hatch, A.S., Liew, H., Hourdez, S., & Rouse, G. W. (2020). Hungry scale worms: Phylogenetics of
Peinaleopolynoe (Polynoidae, Annelida), with four new species [Article]. Zookeys(932), 27-74.
https://doi.org/10.3897/z00keys.932.48532

Laroche, O., O. Kersten, C. R. Smith, and E. Goetze. "From Sea Surface to Seafloor: A Benthic
Allochthonous Edna Survey for the Abyssal Ocean." [In English]. Article. Frontiers in Marine
Science 7 (Sep 2020): 682 NA170AR0110209. https://doi.org/10.3389/fmars.2020.00682.

Levin, L. A., C. L. Wei, D. C. Dunn, D. J. Amon, O. S. Ashford, W. W. L. Cheung, A. Colaco, et a/. "Climate
Change Considerations Are Fundamental to Management of Deep-Sea Resource Extraction." [In
English]. Article. Global Change Biology 26, no. 9 (Sep 2020): 4664-78.
https://doi.org/10.1111/gcb.15223.

Mah, C. L. "New Species, Occurrence Records and Observations of Predation by Deep-Sea Asteroidea
(Echinodermata) from the North Atlantic by Noaa Ship Okeanos Explorer." [In English]. Article.
Zootaxa 4766, no. 2 (Apr 2020): 201-60. https://doi.org/10.11646/zootaxa.4766.2.1.

McAllister, S. M., Polson, S. W., Butterfield, D. A., Glazer, B.T., Sylvan, J. B., & Chan, C. S. (2020).
Validating the Cyc2 NeutrophilicIron Oxidation Pathway Using Meta-omics of
Zetaproteobacterialron Mats at Marine Hydrothermal Vents [Article]. Msystems, 5(1), 17,
Article e00553-19. https://doi.org/10.1128/mSystems.00553-19

Nayak, A. R., & Twardowski, M. S. (2020). "Breaking" newsforthe ocean's carbon budget [Editorial
Material]. Science, 367(6479), 738-739. https://doi.org/10.1126/science.aba7109

Ruppel, C.D., & Waite, W. F. (2020). Timescales and Processes of Methane Hydrate Formation and
Breakdown, With Application to GeologicSystems [Article]. Journal of Geophysical Research-
Solid Earth, 125(8), 43, Article e2018JB016459. https://doi.org/10.1029/2018jb016459

2019
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https://doi.org/10.3389/fmars.2020.00682
https://doi.org/10.1111/gcb.15223

13

Katlein, C., Arndt, S., Belter, H. J., Castellani, G. and Nicolaus, M. Seasonal Evolution of Light
Transmission Distributions Through Arctic Sea Ice Journal of Geophysical Research-Oceans 2019
10.1029/2018jc014833

Kennedy, B.R.C., Cantwell, K., Malik, M., Kelley, C., Potter, J., Elliott, K., ... Rotjan, R. D. (2019). The
Unknown and the Unexplored: Insights Into the Pacific Deep-Sea Following NOAA CAPSTONE
Expeditions. Frontiers in Marine Science, 6, Unsp 480. doi:10.3389/fmars.2019.00480

2018

Djurhuus, A., Pitz, K., Sawaya, N. A., Rojas-Marquez, J., Michaud, B., Montes, E., . . . Breitbart, M. (2018).
Evaluation of marine zooplankton community structure through environmental DNA
metabarcoding. Limnology and Oceanography-Methods, 16(4), 209-221.
doi:10.1002/lom3.10237

Hoer, D. R., Gibson, P.J., Tommerdahl, J. P, Lindquist, N. L., & Martens, C. S. (2018). Consumption of
dissolved organiccarbon by Caribbean reef sponges. Limnology and Oceanography, 63(1), 337-
351. doi:10.1002/In0.10634

Moore, S. E., Stabeno, P.J., Grebmeier, J. M., & Okkonen, S. R. (2018). The Arctic Marine Pulses Model:
linking annual oceanographic processes to contiguous ecological domainsin the PacificArctic.
Deep Sea Research Partll: Topical Studies in Oceanography, 152(Sl), 8-21.
doi:10.1016/j.dsr2.2016.10.011

Mountjoy, J. J., Howarth, J. D., Orpin, A.R., Barnes, P. M., Bowden, D. A., Rowden, A.A,, ... Kane, T.
(2018). Earthquakes drive large-scale submarine canyon development and sediment supply to
deep-ocean basins. Science Advances, 4(3), 8. doi:10.1126/sciadv.aar3748

Papastamatiou, Y. P., Watanabe, Y. Y., Demsar, U., Leos-Barajas, V., Bradley, D., Langrock, R., . . . Caselle,
J. E. (2018). Activity seascapes highlight central place foraging strategies in marine predators
that neverstop swimming. Movement Ecology, 6, 15. doi:10.1186/s40462-018-0127-3

Phillips, B. T., Becker, K. P., Kurumaya, S., Galloway, K. C., Whittredge, G., Vogt, D. M., Teeple, C. B.,
Rosen, M. H., Pieribone, V. A., Gruber, D. F., & Wood, R. J. (2018). A Dexterous, Glove-Based
Teleoperable Low-Power Soft Robotic Arm for Delicate Deep-Sea Biological Exploration. Scientific
Reports, 8, Article 14779. https://doi.org/10.1038/s41598-018-33138-y

Studivan, M.S., & Voss, J. D. (2018). Population connectivity among shallowand mesophotic
Montastraea cavernosa corals in the Gulf of Mexico identifies potential for refugia. Coral Reefs,
37(4), 1183-1196. doi:10.1007/s00338-018-1733-7
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APPENDIX 1: RESPONSIBLE USE OF BIBLIOMETRICS

When used alongside other evaluative measures, bibliometrics can be a useful tool forevaluating
research. However, all bibliometricindicators have limitations and should not be used out of context or
applied without afull understanding of theirintended use. No single metriccan provide arounded
overview of research performance so responsible use of metrics requires using multiple metrics and
providing context forthose metrics. It can be helpful to think of a bibliometricanalysis as astory where
each indicatoris a plot point. Additionally, bibliometrics should not be used as the sole basis for
decision-making orforevaluating the work of eitheranindividual or group.

Some Pros & Cons of Bibliometrics

e (Quantitative, objective and reproducible
e Easyto understand and easily updated
e Fullyscalable - fromindividual- to country-level

e Datasets, particularly from standard databases like Web of Science (WOS), may representonly a
portion of existing publications

e Most indicators are skewed and are vulnerable to manipulation by authors & publishers. H-
index forexample highly favors authors with longer careers.

e Indicators don’t necessarily mean what we thinkthey mean (e.g. a high citation count may be
the result of “negative” citations ratherthan an indicator of quality)

Further reading on the responsible use of bibliometrics:

Aksnes, D. W., L. Langfeldt, & P. Wouters. 2019. Citations, Citation Indicators, and Research Quality: An
Overview of Basic Concepts and Theories. SAGE Open, 9. doi:10.1177/2158244019829575.

Barnes, C. 2017. The h-index debate: Anintroduction forlibrarians. The Journal of Academic
Librarianship 43:487-494, doi:10.1016/j.acalib.2017.08.013.

Belter, C.W. 2015. Bibliometricindicators: Opportunities and limits. Journal of the Medical Library
Association. 103(4):219-221. doi:10.3163/1536-5050.103.4.014.

Clarivate Analytics. 2020. InCites benchmarking & analytics: Responsible use of research metrics.
http://clarivate.libguides.com/incites_ba/responsible-use. Accessed 12/16/2020.

Haustein, S., V. Lariviere. 2015. The use of bibliometrics for assessing research: Possibilities, limitations
and adverse effects. In: Welpe IM, J. Wollersheim, S. Ringelhan, M. Osterloh, eds. Incentives and
performance. Springer, Cham. Pg. 121-139. doi:10.1007/978-3-319-09785-5_8.

Hicks, D., P. Wouters, L. Waltman, S. de Rijcke and I. Rafois. 2015. Bibliometrics: The Leiden Manifesto
for research metrics. Nature 520:420-531. doi:10.1038/520429a.

Pendlebury, D.A. 2010. White paper: Using bibliometrics in evaluating research. Thomson Reuters,
Philadelphia, PA. https://lib.guides.umd.edu/ld.php?content_id=13278687.
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APPENDIX 2: METHOD AND SOURCES

Thisreport provides abibliometricanalysis of publications supported by the NOAA Office of Ocean
Exploration and Research from 2002—-2022. For our data source, we searched Web of Science for
variations of “Office of Ocean Exploration and Research” and Ocean Exploration grant numbers. Because
we use the WoS analytical tools forour bibliometricanalyses, Ocean Exploration publications that do
not appearin WoS have been omitted from the dataset. Bibliographiccitations and citation datawere
downloaded from WoS and Clarivate InCites.

Although we have included publication and citation data through January 2023 in our data set, itis
generally agreed that publications must be at least two years old for citation reporting to be meaningful.
Therefore itshould be noted thatthe citation datafor the more recent publicationsis preliminary and is
most likely notindicative of their eventual impact.

Publication and citation datawere downloaded from Web of Science and InCites on January 13, 2023.
Because of slight differencesinindexing schedules and algorithms, citation data can vary slightly
between WoS and InCites. The full publication listand data sets are from Sarah.Davis@noaa.gov
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