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What is GeoDeepDive! Cross-Referencing Dark Data

GeoDeepDive is a library of over 3 million machine-readable scientific EE%?E@%E?E‘liévfjﬁis‘Ei@ﬁ%%?ﬂi?giﬁ',e“”" What if we want to link scientific literature to occurrences in online databases like the Paleobiology

documents (e.g., journal articles, monographs). It downloads PDFs from Jouna Cretaceous Research Database? Once accomplished, we can enhance existing database entries with additional information

partnered publishers (e.g., Elsevier, Wiley, Taylor & Francis), and turns them lmk:E;%;';;?;ﬁ@é@%&%‘???éigﬁriééf?om/“ieme/ extracted from the primary literature.

into machine-readable products using natural language processing, optical {/Z;')wgd:g;é;gog}gg/pcdft reseach |1, Download bibliographic metadata of target articles matching some inttial criterion. For example, all articles

character recognition, and other techniques. This processing enables e e mentioning a formal taxonomic name.

intelligent text-mining and grammatical analysis of scientific documents. ptbhl{h[mHGLh} 2. Build a predictive model and extract assumed model predictors from both the article metadata and the
%E Ehtsghfg%k}} Paleobiology Database - e.g., author; publication year, publication name, article title, or taxonomic names.

° ° ] — Ca . ,
Ident|f)I| N g D ar’k D Ata pages 4 3. Fit the model to a training set of known correct and false matches to constrain the correct model coefficients.

dentfer: | 4. Use the model to predict the likelihood that a fossil occurrence in the Paleobiology Database refers to a
'id": "10.1016/].cretres.2016.07.003"} S eCl |C ar_tl C e | n _t e eo ee |\/e | rar
. . . . . ], becif e in the GeoDeepDive library.
The Paleobiology Database is the largest public repository of global fossil Jear' 2016
. . . . o The first fossil of Lindsaeaceae (Polypodiales) from the Cretaceous amber
occurrences. However, there are ongoing concerns that certain time-periods, Classic | | forstoftiyanmar i 01016 retes 2076.12.003 ;
1 1 1 1 1 B ber (CNU coll) (Cret fM ) Collembola (Arthropoda, Hexapoday from the mid Cretaceous of Myanmar A new genus with a new species, Brachypelecinus euthyntus gen. et sp. nov., and two new
urmese ambper Cco retaceous o yanmar i H y . . .
ge Og r'aP h IC regl ons , or Pal eo-environme nts are Syste m atl Cal Iy un d e r'stu d e d . R 7 £ st et 0356 (Burma) [doi: 10.1016/j.cretres.2005.07.003] species,sp. nov. and Zoropelecinus periosus sp. nov., are described \ :
- coordinate stated in text . . . and figured from three exquisitely preserved pelecinid wasps in the Upper Cretaceous
. o . o o _ New beaded lacewings (Neuroptera: Berothidae) from Upper Cretaceous M B b
How can we identify understudied areas and test for systematic biases? e e Ceararin (6 5554 Ve aroer ot 10.10161 cretes.2016.08.007 yanmar Burma) amber.
Environment/lithology: terrestrial; amber
-"_r;;r;cilrl],lsio;sii;\;he peij:: a:e numerous frass pellets and wood fragments, further suggestive (besides body form) of arboreal/wood ) ) . ) . ) In thIS paper, we report a new genus and SpeCieS, Brachype/ecinus euthyntus gen_ et Sp. . .
The earliest Attagerus species (Coleoptera: Dermestidac: Atageninae) from | oy “and two new species, EJARE/ERVERIIATE sp. nov. and Zoropelecinus periosus sp. | I 2leobiology Database GeoDeepDive
1 | d '_F _F | | ' f ' Size class: mesofossils pper Lretaceous burmese amoer [ or Y. ( ) ] nov., based on three Myanmar amber Specimens_ revealing the hiStOi’"}/ of life a d|g|ta| Iibrary for science
—— e — R — y c ntl >/ orma geo Ogl C 10rm a-tl ons Preservation: amber A new earwig (Dermaptera: Pygidicranidae) from the Upper Cretaceous
L;‘“t Silurian Brassfielq , . ;‘- = ema— ¢ & A S— . . . gzgizi%r;rrxet:g?:;:_;t)osiBtZQ/r:]:%/hl__:: of Insect Evolution and Environmental Changes, College of Life Sciences, Myanmar amber [doi: 0.1016/j.cretres.2017.02.012] sp. nov., holotype, CNU-HYM-MAZ2016002.
e T e St & G i iversity, Beijing, Chi
:: adi taxon um“::_ ~ -._ -'_.' ‘_ _ 4:-:'_: _-' n O-t d e S C rl b e d | n -th e Pal e O b | O | Ogy D a-tab aS e ] Primary reference: F. Dong, C. K. Shih, and D. Ren. 2015. A new genus of Tanyderidae (Insecta: Diptera) from The first record of Ichneumonidae (|nseCta: Hymenoptera) from the Upper ; ; )
% ains numerous brachiopods, crinpojagh™ @™ = = v e e e Myanmar amber, Upper Cretaceous. Cretaceous Research 54:260-265 [M. Clapham/M. Claphamimore details Cretaceous of Myanmar [doi:10.1016/j.cretres.2016.11.001] The forewing ofsp. nov. (male, body length 4.4 mm) ( Fig. 5B) has
:" r: .: ,_._,. h,__ ‘ _ ..:“.., 2 Searc h d O C U m e n-tS fo r -th e CO O CC u rre n Ce Purpose of describing collection: taxonomic analysis = i~ hyallne membrane with onIy two tubular veins present (C and R).
—— lithology taxon prep det ’.:""" o ¥t w - . - PaleoDB collection 165561: authorized by Matthew Clapham, entered by Matthew Clapham on 22.01.2015 S ' h ' ' | F le the body | ths of b . f 44 . | . f g
ﬂtﬂﬂiﬂS, and silicified corals in the T.:.. m— — ...-.- ‘..:. ._T -_“_.. \ . . . Creative Commons license : CC BY (attribution) Ugge S_t pape rS Wl_t Sl m I ar S[Ze)hgovs.g) 13;(17 erTr]r?]pi?]CalefserI:r?glgesprggm.en r;gnrcl)r;;l/emc?nissglegcrg/en © bR
| gy ————y Of th ese fo rm a_tl O n S an d |<e>/WO rd S | n d | Ca_t| ng Taxonomic list -t-t . -t . . Engel & Grimaldi, 2013, while the body lengths of compression fossils range from 3.8 mm '
slace place noun det noun B e @ & B _ Show authors, comments, and common names a r‘l b u eS | n G eo D ee p D |Ve . ina fgmale specimen Eopelecinug minutus Zhang & Rasnitsyn, 2004 to 50.9 mm in a female
Pzvton, Ohio area. These fossils SRR G aub to G gu— & h f ' | b ' ¢ ‘_f‘ ' | f ) oota specimen Megapelecinus changi. ‘
-ﬁ:-:h-:-.‘. .‘..--.,“.....'.‘..-‘.... .-:.-.-. ;-1 e -t e>/ are OSSl earl ng e .g.’ OSSI I ero U S ) Dermaptera - Pygidicranidae Gracilipygia canaliculata A, Brachypelecinus euthyntus gen. et sp. nov. B S nov. C
- — — e — e ' Phasmatodea - Archipseudophasmatidae Pseudoperia scapiforma Zé)rope/e)(/;ﬁ/?nus periosus syp no\g/J D. Zorgp.)eleo.imjs zigrsi E Pe/einoptefén tubu/;forme
2assionally exhibit an unusual reddisShM s s i e w 3 C | -[:t b d h h . , : - 1T -~"-"=-"=-"=-"-"-"-"-"-"=-"=-"= == = = - ' - T '
- B A P —— - ul i Vi u us, i U U
- o - -(Lreate rules 1o sitt out bad matcnes, suc o s =TT The forewing of ETSRETRSHIERIANE sp. nov.with hyaline membratene has only two
. M e e e s e B e - - , il . . .
- — verb prep adj _— s Giar cimens G Gub SStemd & B ' ' ' ' Hymenoptera - Pelecinidas Brachypelecinus euthyntus, Abropelecinus & ym; Zoropelecinus periosus tubular veins p.resent (C and R) , which is the first amber male reported with this type of
¥ ﬁriﬂing from abnorma f:..:_:.'-. ,,..:- ‘:" > e S, S aS u Sl ng geograp h I C | O Ca«-tl O n -to Ve rlfy -th e Hymenoptera - Pracaulacidae Habraulacus zhaoi N reduced venation. gl ¢ N L
SN—— - slament - ..._ P E—— : - _‘. I ———— P — \ \ \ Coleoptera - Dermestidae Megatoma atypica, Cretodermestes palpalis, Attagenus sp., Attagenus secundus ~ N & ‘ *': L/
- 4T :. -* _- 'f -'; - :’ _'_-‘ _ 'f_';"‘-' ._" _ .' ~ Coleoptera - Cantharidae Archaeomalthodes rosetta ~N P ' ' h c I R l:._ _
e N e I e, st e . s e S S CO rre C-t fo rm a-tl O n |S bel ng refe re n Ced ' Coleoptera - Tetratomidae Thescelostrophus cretaceus N rese n-t Se the n CeS m e n-tl O n | ng eaC f 1 e e —
S —— S taxon in the text [DIs D | ay ﬂgu res mentionin o a
Diptera - Tanyderidae Similinannotanyderus lii N '
_ Neuroptera - Berothidae Maculaberotha nervosa, Magniberotha recurrens ~ N _ _ . .,,MA,Y,Y—AY—AY—W A Rl !
80 _ - taxon In the text.

Extracting Dark Data

N What if we want to build an entirely new database by extracting information from the literature?! Ve illustrate how to build a

number unsampled
N
<
|

20
HIIIIH database of museum specimens. Such a database allows us to measure the scientific impact of different institutions and specimens.
e — S 1. Begin with a list of institution names and codes. 4 | . specimen code #docs o W
60%: > CM3018  (30) | F R

2. Index articles containing codes or instrtution names. UCMP 37302 (27) | 4

T . o | CM 11338 (26)
%'Ei 3. Index articles containing taxonomic names. el 09—
> 4. Find the Intersect of institution, taxonomic names, S 3529 (19 s
: ] ' 1 1 ' | -
= and numeric digrts within a sentence and evaluate AVNHSISE U7 T
5 the probability it is a museum specimen code. AMNHS027 (17 Sue” (Tyrannosaurus rex)
N . v N T [ SMNS 3200 E:Z; Almost all of the 20 most-cited individual
. . . . merican lriuseum g Natural History specimens are dinosaurs (listed in green).
e .
‘ Paleozoic Mesozoic Cenozoic 9 & @ of Natural History Museum of London AP;?NMH|522||54 5:8
. . . & e i P QL LAy YPM 1883 (15
A map of spatial sampling coverage | A barplot of temporal sampling 2 e L1507 20 SR AT I
: : - - - A7 “llex” serrata ' YPM 1901 14
In the Paleobiology Database relative | coverage in the Paleobiology Database D - B oM 873 (14 “‘
ST T - e O 31 used on cover of Holotype of Anchisaurus polyzelus AMNH 6810  (14) Complete skull of
to the scientific literature. relative to the scientific literature. * Cretaceous Research AMNH 24450 (14) Araripesuchus gomesii
ﬁﬁeld Museum & University of California
» &fausereof Natural Histor Museum of Paleontolo O
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