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About the lab

The Boise State University Isotope Geology Laboratory (IGL) is a state-of-the-art facility for the analysis of radiogenic isotopes

G O I d s C h m i d t 2 01 9, B a rce I o n a , E S p a ﬁ a in Earth materials, with a focus on in situ and high-precision geochronology (U-Pb zircon) and tracer isotope geochemistry.

These tools can be applied to a variety of problems in igneous and metamorphic petrology, structural geology and tectonics,
paleobiological evolution and paleoclimate change in deep time. See our main website for further details.

https://github.com/EarthCubeGeochron/Sparrow | eeechroncloaydatasystem

The IGL is a node in the EARTHTIME Network for the Calibration of Earth History. It is also a partner in the NSF EarthCube

h tt p S '//S p a r rOW - d a t a O rg Geochronology Infrastructure project. This Sparrow lab information management system is a product of that collaboration.
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Interoperable data for geochronology

A long-recognized need Benefits

Vo Reproducibility and intercalibration

SETENT E art h C h cIT - Re-standardization and calibration
22 . .
+ Archival for re-analysis
® - Audience: Expert workers within the geochronology

TRANSFORMING GEOSCIENCES RESEARCH . Data requirementSZ Detailed ana]_ytical data

EARTHCUBE community

A T Aggregation and synthesis
- - Discovery of relevant geochronology measurements
OCHRONOLO 0C - Integration with other types of data (stratigraphic,

ecological, etc.)

! : : : . :
A lot of work! . Audience: scientists in other domains

How can labs take on this responsibility while . Data requirements: Interpreted ages, simplified
maintaining their focus on geochronology? uncertainties



Geochronology data workflow
and standardization challenges

Rich contextual metadata

often not tracked systematically

Analytical process data

differently structured between isotope systems,
analytical techniques, and instruments

Interpreted age data

encodes expert intervention that can be
challenging to justify and reproduce
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Building a standardized EarthCube Geochro.nology Frontiers consortium

lab data pipeline

Analytical processes differ
amonhg geochronology labs

Less diverse metadata

+ Sample information
+ Geological context

» Project/publication metadata

Similar archival challenges
+ Heterogeneous data files

» Poorly structured legacy data
+ Manual recalibration

» Not a good use of lab/user time

New

LABORATORY (>

BOISE STATE UNIVERSITY
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Goal
Analytical data archives
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1| upp |SCAN 50 || 68R33 1,000,000 | 200 10 10 20 5
2 | onlv | spotname| serial Mode 177 cps 204 cps | 206 cps 207 cps 208 cps 232 cps 235 cps 238 cps 206/238 ] 68 +% | slope | 206

3 [ FC| 1 IC 0 87 368,704 28,112 43,852 | 384,616 12,465 1,717,939 0.214 1.2 0.5 12

4[| Import FC 2 IC 0 47 600,028 45,398 59,490 | 503,503 19,778 2,725,857 0.219 i3 0.6 13 |
5] U-Pb & FC| 3 IC 0 23 448,592 34,485 71,617 | 605,914 14,813 2,041,479 0.219 1.1 0.5 13

6 | TREE SL 4 AN 0 40 1,161,297 68,598 66,697 | 1,091,357 80,713 11,123,833 0.104 1.5 0.3 1€ . |
7 | SL 5 AN 0 78 1,380,308 81,109 77,176 | 1,262,672 93,104 12,831,608 0.107 18 0.3 17

8 B SL 6 AN 0 60 689,682 40,596 34,560 | 568,759 47,835 6,592,646 0.105 1.9 0.4 17

9 | U-Pb D-1 Spot 0 7 IC 0 141 | 2,041,669 | 463,551 228,670 | 700,524 21,535 2,967,915 0.681 25 3.4 4

10 Calc D-1 Spot 1 8 AN 0 12,726 | 3,393,674 | 456,190 679,492 | 5,603,423 125,152 17,248,429 0.197 1.6 0.6 7

11 / D-1 Spot 2 9 IC 0 17 268,833 20,814 43,851 353,578 8,320 1,146,702 0.230 1.4 0.7 12

12 |] 1 D-1 Spot 3| 10 IC 0 147 995,088 82,389 107,675 | 782,837 28,592 3,940,539 0.254 1.6 0.8 1z

13] TREE D-1 Spot4| 11 IC 0 180 957,039 75,670 76,599 | 610,551 29,129 4,014,621 0.237 2.1 1.0 12 = .
14 calc Fc| 12 IC 0 21 751,711 56,892 129,863 | 1,077,284 24,555 3,384,113 0.219 1.6 0.7 13

15 - D-1Spot5| 13 AN 0 3,074 | 2,376,200 | 246,403 310,118 | 3,788,632 71,936 9,914,168 0.239 1.4 0.7 9 . -
16 ||  Filter D-1 Spot 6| 14 MI 0 63 1,143,691 88,222 156,116 | 1,326,911 37,432 5,158,859 0.220 1.8 0.8 12

17 TREE D-1Spot7| 15 IC 0 89 944,236 81,693 176,862 | 1,185,631 24,697 3,403,700 0.278 18 0.7 11

18 [—— D-1Spot8| 16 IC 0 51 1,266,369 | 140,632 298,939 | 1,466,638 24,314 3,351,017 0.374 1.6 2 9

19 || D-1 Spot9| 17 IC 0 45 265,064 20,855 29,177 | 221,852 8,447 1,164,219 0.229 1 0.5

20 [| Create sL___18 AN 0 1 1,400,704 | 83,063 76,997 | 1,279,340 95,540 13,167,367 0.106 14 0.3

21 [| Datatable D-1 Spot 10| 19 IC 0 213 559,453 45,354 159,789 | 1,195,611 16,748 2,308,197 0.244 B2 0.6

22 D-1 Spot 11| 20 IC 0 88 799,997 63,282 114,986 | 916,375 25,539 3,519,838 0.228 1.5 0.7

23 [ | D-1 Spot 12| 21 M 0 37 1,875,475 | 219,870 143,266 | 686,299 33,848 4,664,928 0.399 1.9 1.5 u
24 | Clear D-1Spot 13| 22 IC 0 31 357,976 29,431 164,160 | 1,279,747 10,956 1,509,909 0.234 1.5 0.7

25 | Data D-1 Spot 14| 23 MI 0 760 | 1,025,724 91,510 206,983 | 1,676,495 31,897 4,396,112 0.232 2.1 1.0 .

26 Fc| 24 AN 0 41 5,284,469 | 421,958 891,452 | 7,397,969 184,185 25,384,423 0.208 153 0.5

27 D-1 Spot 15| 25 IC 0 32 801,588 64,757 133,078 | 992,946 23,635 3,257,384 0.245 1.4 0.7

28 D-1 Spot 16| 26 IC 0 26 663,231 51,107 181,899 | 1,476,026 22,098 3,045,547 0.214 1.6 0.7 1%

29 D-1 Spot 17| 27 IC 0 112 359,777 28,298 72,250 | 568,951 11,159 1,537,999 0.235 18 0.6 13

30 D-1 Spot 18] 28 IC 0 603 613,014 60,620 96,719 | 624,448 17,198 2,370,223 0.257 1.5 0.8 1(

31 D-1 Spot 19| 29 IC 0 205 565,118 48,865 92,300 | 636,820 15,459 2,130,602 0.267 1.2 0.6 1

32 sL|_ 30 AN 0 60 1,118,021 66,365 64,900 | 1,044,259 76,773 10,580,829 0.106 1.6 0.3 16 ]
33 D-1 Spot 20| 31 MI 0 197 | 1,061,102 80,162 211,948 | 1,758,294 34,790 4,794,692 0.224 1.4 0.6 13

34 D-1 Spot21| 32 IC 0 3 456,530 37,975 142,550 | 1,028,421 12,787 1,762,344 0.259 1.1 0.6 13 .

35 D-1Spot22| 33 IC 0 65 384,976 30,174 69,829 | 544,374 11,995 1,653,181 0.232 18 0.6 13

36 D-1Spot23| 34 IC 0 119 308,272 28,815 61,655 | 369,603 7,208 993,467 0.309 1.2 0.7 1(

37 D-1Spot24| 35 IC 0 64 764,855 59,653 90,945 | 707,644 23,883 3,291,590 0.233 1.4 0.6 13

38 Fc| 36 IC 0 55 795,561 60,702 144,516 | 1,224,747 26,434 3,643,076 0.216 1.5 0.6 1§

39 D-1 Spot 25| 37 IC 0 94 1,257,406 | 119,645 177,355 | 1,073,528 28,605 3,942,390 0.320 1.6 1.0 1

40 D-1 Spot 26| 38 IC 0 77 1,127,271 91,049 83,437 | 640,944 33,731 4,648,748 0.243 1E2, 0.6 13

41 D-1 Spot 27| 39 IC 0 17 532,334 43,117 129,401 | 978,626 15,711 2,165,255 0.246 1.3 0.6 1%

42 D-1 Spot 28] 40 IC 0 49 743,005 63,961 97,458 | 682,105 20,023 2,759,521 0.269 17 0.6 1}

43 D-1 Spot 29| 41 IC 0 92 732,663 64,573 95,259 | 633,768 19,719 2,717,640 0.270 18 0.7 1}

44 R33| 42 AN 0 22 870,630 47,974 216,085 | 4,749,181 79,240 10,920,879 0.079 1.6 0.3 1¢

45 sL| 43 IC 0 51 343,866 20,345 70,039 | 1,134,977 23,169 3,193,109 0.107 1.5 0.3 1¢

4 > 7 std vs 206int 82 std vs 232int Sheet1 Concordial ProbDens2 datatable standards ORIGINAL UPBdata +

@ B - ; + 100%

| Quinn D-1 E2agecalc 202.xIsm 59.1 MB
A Quinn J-147 try 3 E2agecalc 202.xIsm 58.6 MB
| Quinn K5 E2agecalc 202.xIsm 57.8 MB
| Quinn Z-20 E2agecalc 202 - copy.xIsm 45.8 MB
: Quinn Z-20 E2agecalc 202.xIsm 49.7 MB



Sparrow: a software interface between a lab and the world

 Each lab maintains control of its own internal process

« Harmonized endpoint enables easy data sharing

TARGET

The Earth
system

Samples+
contextual
metadata

DATA Propbucers (LABS/ANALYTICAL PIPELINES) DATA CONSUMERS

WiscAr (Singer lab) Ages

Noble-gas MS Sparrow Sample context

Arizona LaserChron Center (Gehrels lab)

LA-ICP-MS Matlab reduction
Detrital and pipeline
Legacy archive Geochron.org

iIgneous U-Pb
SESAR (IGSN)
s similar pipelines for Boise State (Schmitz),

» NMGRL (Ross) and others Published
literature

Neotoma (age model)

Sparrow
DZ flavor




Sparrow architecture Archives

(e.g. geochron.org, National

Geochronology Database)
Sparrow Standard
API Earth models

Data store (e.g. Macrostrat)
. _ Web visualizations/
Analytica o reandaraoea
ipeline scripts |
PIP & core tables - public
- Raw data files, Metadata editing a
images, etc. in components
original lab - links to publications Lab managers
analytical format - data versioning and/or users

- embargo management

Structured data store Interface to lab data
+ Analytical data in original file format » Standardized API providing access to the lab’s analytical data

. Geologic context and project metadata Data-driven public-facing website for the lab

. Structured subset of the data for » Web application to manage metadata (e.g. data embargo,
sample/geological info, projects/researchers, links to

publications)

external use



Sparrow design principles Technology stack

Adds to (rather than replacing) current lab processes
Does not include or dictate analytical pipeline dOC er
Extensible Backend
» A simple, hierarchical data model
» Usable across domains of geochemistry P
» Customizable at every level (database, API, frontend)

Modular PostgreSQL pLJthOﬂ

» Based on standard, widely used tools
» Decoupled API, frontend, and database Frontend

 Importers and exporters interface with other lab systems
Lightweight

» Small footprint at implementing labs

» Abstracts the complexity of underlying systems (e.g.

Docker, PostgreSQL) Re a Ct BlueprintJS




We b - b a s e d WiscAr Admin  API Explorer 9 test DRI Luminescence Laboratory Admin APl Explorer 9 test

- A . -
Admin views Base Projects Sessions Adun N Froiscts SADEES Sl

! ’ .

10f 1 (2 records)
ro n e n Sample Project Technique

HWV-TP-1-1 Hawksy Walksy Valley OSL
Delarof Islands Magmatic Evolution quartz
Eocene to Pleistocene magmatic evolution of the Delarof Islands, Aleutian Arc
Analysis details

e Access detailed

Eocene to Pleistocene magmatic evolution of the Delarof Islands, Aleutian Arc —DOI: 10.1002/2015GC006067 s :
Mineral Separation

analytical data and roserchers
mineral separate > multi-grain separate
original data files

Dat
AMT-13-11 AMT-13-10 SKA-13-3 SKA-13-2 SKA-13-1 KAV-13-2 _—
Amatignak Island Amatignak Island Skagul Island Skagul Island Skagul Island Kavalga Island mask size: 4.00 mm
) I t d t gabbro gabbro basaltic andesite basalt andesite basalt o o
mp O r a-n eXP O r minimum grain size: 180 um
KAV-13-3 UL-13-6 AMT-13-7 AT-12-06 UL-13-7 AMT-13-9C maximum grain size: 250 um
d t ﬁl Kavalga Island Ulak Island Amatignak Island Amatignak Island Ulak Island Amatignak Island
a. a. e S basaltic andesite basaltic andesite basalt qtz diorite andesite basalt
. R RRRRRRRRRRRRRRRRRRRRREEERREDRIIIIIIIR Luniinescence Diss Masaursinont
- Manage project- Sessions > 1135
Data Attributes

a.nd Sample_]_eve1 Thursday, January 24th, 2019 H20 content: 5.34 +0.534 % luminescence signal: OSL

Sample Project Instrument Technique
P5-530-3 . MAP 215-50 e [ e De: 216 £0.900 = Gy dose rate measurement method: ICP-MS (U, Th)

mEtadata el oD: 24.0 % ICP-AES (K)
® Link data tO Age Calculation

bl e ° 25 Data Attributes
Pu lcatlons 04| luminescence age: 5.36 +0.342(7<) ka age model: CAM
total dose rate: 4.03 +0.195 Gy/ka

» Request and link
IGSNs (optional;
planned)

[ Download data file

Age (Ma)

Heating step

[ Download ArArcCalc data file




FabLab & /7 Admin API Explorer

£° Not logged in

Extensible
architecture

About the lab

Welcome to the default implementation of Sparrow!

A container for your lab's data

Sparrow holds a lab's data archive and makes it accessible via this web interface and a standard API. Right now, this is an
empty container, but you can shortly begin populating the system with your data by creating an import pipeline!

66 measurements have been linked to their geologic metadata

All parts of
application are
customizable by
individual labs.

Admin

Arizona LaserChron Center API Explorer 2 test

The Arizona LaserChron Center is an NSF multi-user facility that addresses problems in Earth Science through the generation
of U-Th-Pb geochronology data and complementary geochemical information by Laser Ablation ICP Mass Spectrometry. It is
directed by Dr. George Gehrels and based within the University of Arizona Department of Geosciences.

=" Accepted ages
84712 accepted ages ingested into the lab data system

Age range

All features are
optional!

m 500 Ma 1Ga E 2 Ga 2.5 Ga 3 Ga 3.5 Ga 4 Ga 4.5
Ga

ﬂ
@WORDPRESS ”
for geochemistry

data! (+ an API) |

1,000 —

0 200 400 600 800 1,000 1,200 1,400
Age (Ma)

Admin

Boise State IGL API Explorer

9 test

About the lab

The Boise State University Isotope Geology Laboratory (IGL) is a state-of-the-art facility for the analysis of radiogenic isotopes
in Earth materials, with a focus on in situ and high-precision geochronology (U-Pb zircon) and tracer isotope geochemistry.
These tools can be applied to a variety of problems in igneous and metamorphic petrology, structural geology and tectonics,
paleobiological evolution and paleoclimate change in deep time. See our main website for further details.

Geochronology data system

The IGL is a node in the EARTHTIME Network for the Calibration of Earth History. It is also a partner in the NSF EarthCube
Geochronology Infrastructure project. This Sparrow lab information management system is a product of that collaboration.

1707 measurements have been linked to their geologic metadata

WiscAr Admin

API Explorer 2 Daven

About the lab

WiscAr is the Argon geochronology laboratory at the University of Wisconsin — Madison. This implementation of Sparrow
holds the lab's data archive and makes it accessible via an API and this web interface.

] Canada



Interoperability and flexibility
enabled by structured vocabularies

CO”ﬁgumble ratio of uranium isotope U238

Lab-specific vocabulary , ead Pb204
mapplngs fo lea |sot0pe

Ratio of 206Pb*/238U Arizona LaserChron Center ratio of uranium isotope U238
to lead isotope Pb206

Ratio of 207Pb*/235U* Arizona LaserChron Center ratio of uranium isotope U238
to thorium isotope Th230

206Pb*/207Pb* age Arizona LaserChron Center ratio of uranium isotope U238

206Pb*/238U* age Arizona LaserChron Center ratio of uranium isotope U238

to thorium isotope Th232

ratio of lead isotope Pb207 to
uranium isotope U235

207Pb*/235U* age Arizona LaserChron Center

Concordance between U/Pb

Arizona LaserChron Center
age systems

ulvospinel

- Lab-specific data types with precise

Imeanings
. . detrital grain best age
- Community-accepted standard vocabularies

for Sharjng and reuse igneous formation age

» Importers and exporters for common file cooling age
types (e.g. ETRedux XML)

exposure age

to thorium isotope Th230, re...

EarthChem
EarthChem
EarthChem
EarthChem
EarthChem

EarthChem

EarthChem

Sparrow
Sparrow
Sparrow

Sparrow

Shared vocabulary (analytical focus)
For export to, e.g. Geochron.org A

000000000

Shared vocabulary (interpretive focus)
For Macrostrat, Neatoma, end-users




https://github.com/EarthCubeGeochron/Sparrow

. PI’OjeCt status https://sparrow-data.org

Implementations Core software development
U-Pb facilities winter 2019-present

. Arizona LaserChron Center . database and API design

- Boise State Isotope Geology Laboratory . interactive Ul components
Argon-Argon facilities + documentation

» WiscAr » design evaluation

. New Mexico Geochronology Research Laboratory

Other technigues (test instances) Community consultation

+ Chemostratigraphy . EarthCube workshop in May 2019: ~25
+ Optically-stimulated luminescence geochronologists discussed design and
» Cosmogenic nuclides implementation challenges

- Beginning to train others to contribute code

Importers for ETRedux, ArArCalc, PyChron, and
other standard formats completed!



