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Trust in Science
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Reproducibility Crisis

"Most research findings are false for

most research designs and for most

p-value

fields' P e
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National Climate Assessment

Climate Change Impacts
in the United States

“This report is the result of a
three-year analytical effort by a
team of over 300 experts,
overseen by a broadly
constituted Federal Advisory
Committee of 60 members. It
was developed from information
and analyses gathered in over 70
workshops and listening sessions
held across the country.”’




Computational Reproducibility

Facilitate transparency by Stand on the shoulders of giants
capturing and communicating (build on work that came before)
scientific workflows

Increase trust in science Give credit for that secondary
usage enabling easy attribution




Practical Reproducibility

Preserve the data
Preserve the software workflow
Document what you did

Describe how to interpret it all

o o
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DATA SHARE

knb ABOUT

X Clear all filters

Search @ DATASETS 1 TO 25 OF 44

Q
n 2 Next

Sortby Most recent _'J

My Search Jeanette Clark and Rich Brenner. 2017. Sockeye salmon brood tables,

m knb northeastern Pacific, 1922-2016. Knowledge Network for Biocomplexity.
urn:uuid:c11dfi42-b988-437a-a 52ded1de

Filter by: 6 s = 9 p

» EE Data attribute Commercial Fisheries Entry Commision. 2018. Commercial Fisheries Entry
Commission Basic Jnfg!malion Table),1,9,75t201, 6

Biocomplexity. urn:uuid:B135

kn

O

» [ Datafiles

» & Creator o e 065 ¢

Andrew Munro and Eric Volk. 2018. Summary of Pacific Salmon Escapement
Goals in Alaska with a Review of Escapements from 2001 to 2009. Knowledge
Network for Biocomplexity. urn:uuid:d62539fd-3025-48d0-a1c3-5a903de

O e & F ¢

» B8 Year knb

» @ Identifier

» 454 Taxon

Alaska Department of Labor and Workforce Development, Research and Analysis
Section. 2018. Alaskan fishing industry employee counts by month, grouped
by region and fish species from 2000-2016. Knowledge Network for

Biocomplexity. urn:uuid:3

O @ O F ¢

» @ Location kn

O

58097-Dad3-428a-abaf-c37e804belef

Alaska Department of Labor and Workforce Development Research & Analysis
Section. 2018. Alaskan fishing industry employee counts by month, subsetted
by region and fish species. Knowledge Network for Biocomplexity.
77-e811-4014-b4ca-9¢740092baba
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knb
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TOOLS
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Hide Map »

Satellite
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https://search.dataone.org

Data Coverage
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Origin, processing history of

data

Computational Provenance

Input data
Workflow/scripts
Output data

Figures

Understand methods,
dataflow, and
dependencies

Texss Summes 2011 Record Hea! and Orought
Texas Summer 2011: Record Heat and Drought i ]
Cooperative institute for Cimate and Satellites - NC

Laura Stevens l f o S J
The time range for this image is January 01, 1895 (00:00 AM) to December 31, 2012 (00:00 AM). I.. b A g 3 :

This Image was created on July 03, 013, z ‘ CLl .
The spatial range for his image is 25.83° to 38.50° latituds, and -106.65° to -83.52° longitude. ) S i)

uuuuuuuuuu

Attributes : Temperature, precipitation, observed, Texas.

This im@mm neas-cdav2-r| Uong |ref@Bti02c53c7-ncad-cddva-ri-process.

Thisimage is part of this figure :

i & ldata and "code"/method linked '

alt formats

You are viewing /image/02¢53¢t7-7518-4243-2825-158a0025104e in [N

Atermatives : B N ) ) T (s ) ol
lobalChange.



Provenance

Origin and processing history of artifacts

Fully
Executable
Environment

Formal
Provenance
Trace




Provenance in DataONE

Phase |l Goal: Facilitate reproducible science

« Track data derivation history

« Track data inputs and outputs of analyses

« Track analysis and model executions

» Preserve and document software workflows
« Link all of these to publications



Provenance for Science Workflows

., ProvoN

ProvONE - an extension of W3C PROV Pl ¥
See purl.dataone.org/provone-vl-dev @ﬁﬁgﬁﬁ“ 3
Rl e
i ot

wasAttributedTo ( map ]
v | image

[ Scientist J lwasGeneratedBy
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L
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R script




Provenance for Science Workflows

Prov N
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ProvONE - an extension of W3C PROV

See purl.dataone.org/provone-vl-dev o S, L {
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[ Scientist J lwasGeneratedBy

( ]
wasAssociatedWith L RSCI’Ipt J used CSV data




OAI-ORE with
ProvONE trace

Data Package with Provenance

N

p
Data Package 1 oito5063/F1z899c2)

A documm

[ metadata
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Hydrocarbon Data Example

Mark Carls. 2017. Analysis of hydrocarbons following the Exxon Valdez
oil spill, Gulf of Alaska, 1989 - 2014. Arctic Data Center.

Locations of HCDB data in Northern GOA

co@mont

water




Publishing Data Workflows

Dataset C Dataset D
Script Script Script




Hydrocarbon Data Example

Complex Workflows

Simplified view of complex workflows



Provenance Display

DataONE Search

About News Participate Resources Education Data

DATAONE SEARCH: Search Summary Signin Sign up

< Back to search Searct

Mark Carls. 2017. Analysis of hydrocarbons following the Exxon Valdez oil spill, Gulf of Alaska, 1989 - 2014. Gulf of Alaska Aegs
Data Portal. urn:uuid:3249ada0-afe3-4dd6-875e-0f7928a4c171. R

‘ % Copy Citation J

Files in this dataset Package: urn:uuid:1d23e155-3ef5-47¢6-9612-027c80855e8d
Download all &

B Metadata: metadata.xml EML v2.1.1 140 KB 112 views [ Download & ‘

B8 Total Aromatic_Alkanes PWS.csv More info text/csv 3MB 3 downloads I Download & ‘

f  CollectionMethods.csv More info text/csv 793 B 2 downloads I Download &
B  Non-EVOS_SINs.csv More info text/csv 3KB Download &



Data Table, Image, and Other Data Details

4 sources

Data Table
Entity Name  Total _Aromatic_Alkanes_PWS.csv
Description ~ Combined dataset from PAH, Alkane and Sample tables documenting samples collected after the
Exxon Valdez oil spill in Prince William Sound, AK
Object Name  Total_Aromatic_Alkanes_PWS.csv

Online Distribution Info

Size

Text Format

Number Of Records

https:/cn.dataone.org/cn/v2/resolve/urn:uuid:44108e76-405d-4d58-b1b3-fb4b55e3fff9

2801033 byte
Number of Header Lines 1
Record Delimiter #x0A
Attribute Orientation column
Simple Text

Field Delimeter s

12142

<P

2 derivations



Data Table, Image, and Other Data Details

4 sources

<>

Total_PAH_and_Alkanes_GoA_Hy

drocarbons_Clean.R fanse. FWS.00v

Citation

‘lom PAH, Alkane and Sample tables documenting samples collected after the
This program generated the data you are Il in Prince William Sound, AK
currently viewing, E5
Total_Aromatic_Alkanes_PWS.csv.
ines_PWS.csv
This program used FEPAH.csv, £ [
Sample.csv, EHNon-EVOS_SINs.csv org/cn/v2/resolve/urn:uuid:44108e76-405d-4d58-b1b3-fb4b55e3fff9
and (and 1 more &).

Text Format

Number of Header Lines 1
Record Delimiter #x0A
Attribute Orientation column
Simple Text

Field Delimeter

Number Of Records 12142

2 derivations



Web Provenance Editor

Deployed by Arctic Data Center

@ —
B

LY -~ "-'V‘ -

y L

N5F
i Data

= Centen

Data Table, Image, and Other Data Details
oo osenrs
“". + v, | i

Entity Name ~ Total_Aromatic_Alkanes_PWS.csv

e
i..Add.~

Description  Combined dataset from PAH, Alkane and Sample tables
documenting samples collected after the Exxon Valdez oil spill
in Prince William Sound, AK

Object Name  Total_Aromatic_Alkanes_PWS.csv
Online Distribution Info  https:/cn-
stage.test.dataone.org/cn/v2/resolve/urn:uuid:df984766-dd8g-
4e57-b97e-350506d7007e

Size 2801033 byte

TextFormat  \mber of Header Lines 1

Record Delimiter #x0A




NSF Arctic Data Center

Add source data to
Total_Aromatic_Alkanes PWS.csv

Choose files in this dataset:

CollectionMethods.csv
hcdbSamplesGOA.png
hedbSamplelocs.png




27 S

NSF Arctic Data Center

& Christopher Jones

Data  Support About

0 derivations

Total_Aromatic_Alkanes_PWS.csv

Download & |

Combined dataset from PAH, Alkane and Sample tables
documenting samples collected after the Exxon Valdez oil spill
in Prince William Sound, AK

Total_Aromatic_Alkanes_PWS.csv

R Lo iiN
Fs Arcric
DaTta
Cenren
Data Table, Image, and Other Data Details
4 sources
(@)
@ o Entity Name
Rl
W Description
( B8 )
|~.‘ @ o Object Name

Online Distribution Info

Size

Text Format

https://en-
stage.test.dataone.org/cn/v2/resolve/urn:uuid:df984766-dd8g-
4e57-b97e-350506d7007e

2801033 byte

Number of Header Lines 1
Record Delimiter #x0A
Attribute Orientation column

Simple Text

Field Delimeter '



Provenance Editing

‘ Matlab DataONE Toolbox

@ Recordr R Library

YW YesWorkflow Tool

MetacatUI
Web Provenance Editor

Data Table, Image, and Other Data Details

0 sources

Eniity Name  Total_Aromatic_Alkanes PWS.csv

Dowv\bld°|

Description  Combined dataset from PAH, Alkane and Sample lables
documenting samples collected after the Exxon Valdez oll spill
in Prince Willlam Sound, AK




9,

Reproducible
Science

Provenance

O

Citation

Synthesis



Credit where credit is due

Indexing and exposing data citations
in international data repository networks

— QMAKE
—QIDATA
QYOI COUNT

ook sion ) cDL  (@DataCite  Data®NE

&= FOUNDATION



Force11 Data Citation Principles

1. Importance of data citation

2. Credit and Attribution

3. Evidence

4. Unique ldentification

5. Access

©. Persistence

7. Specificity and Verifiability

8. Interoperability and Flexibility

Joint Declaration of Data Citation Principles, https://doi.org/10.25490/a97f-egyk



Transitive Credit

When a user cites a pub, we know:

« Which data produced it

« What software produced it

 What was derived from it

 Who to credit down the attribution stack

See: Katz & Smith. 2014. Implementing
Transitive Credit with JSON-LD. arXiv:1407.51

[-a] Derived image

Map of sampling locations in the
Northern Gulf of Alaska

Citation

Mark Carls. 2015. Hydrocarbon
database, Guif of Alaska. MN
Demo 2. urn:uuid:bf7 1c38b-22b2-46
9e-8983-734ec0ab19c¢cb.

Locations of HCD@ data in Northeen GOA

View »

This image was generated by the program
you are currently viewing, </> Locations
map R script .

This image was derived from BB
Total_Aromatic_Alkanes PWS.csv .



Citing multi-generational workflows

Transitive Credit Citation in paper
Via \
Provenance doi:

Dataset C Dataset D l
Dataset A — s Dataset E
—— — E—
S— D s— — o || DD ——
D s | (D) s
— — aE—
— E— s || D ———
—— ——
Dataset B Dataset F
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Evolution of the Living Paper

Scholarly Publications

1st Gen Prose
2nd Gen Prose + Data
3rd Gen Prose + Data + Code

Prose + Data + Code + Provenance

Prose + Data + Code + Provenance +
Execution Environment




Thearetical and
Applied Climatology

Theoretical and Applied Climatology
... November 2016, Volume 126, Issue 3-4, pp 699-703 | Cite as

Learning from mistakes in climate research

Authors Authors and affiliations

Rasmus E. Benestad [~], Dana Nuccitelli, Stephan Lewandowsky, Katharine Hayhoe, Hans Olav Hygen, Rob van Dorland,

John Cook

Open Access = Original Paper

_ : (32k ) (103k) ( 18 )
First Online: 20 August 2015 \

Shares Downloads Citations




3.

wg ¥ figshare
- replicationDemos
" help
0 Meta
demo
0 html
= R

replicationDemos.rdb
replicationDemos.rdx
replicationDemos
- data
Rdata.rdx
Rdata.rdb
Rdata.rds
INDEX
NAMESPACE
DESCRIPTION

Ships with an R package

-

Edzer Pebesma °
@edzerpebesma
Replying to @jhollist @metamattj

It is on CRAN, but in Archived; | could install
it after installing a bunch of other Archived
packages from source, and could run a
number of examples. Another number
depended on web resources no longer
available.

5:04 AM - 14 Jul 2019
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Parsing Reproducibility \ "~ 4

® Empirical Reproducibility:
O traditional empirical experiments, e.g. at the bench/lab

® Statistical Reproducibility:
O statistical methodology used permits generalizability of data inferences

® Computational Reproducibility:
O transparency of computational steps that produce scientific findings

V. Stodden. (2013). Resolving Irreproducibility in Empirical and Computational Research. IMS Bulletin




Simplifying Computational If‘\\
Reproducibility in Whole Tale \ "~ 4

® Researchers can easily package and share tales:
O Data, Code, and Compute Environment
O to re-create the computational results from a scientific study
O achieving computational reproducibility
O thus “setting the default to reproducible.”

® Also empowers users to verify and extend results with different data,
methods, and environments.

V. Stodden, D. H. Bailey, J. Borwein, R. J. LeVeque, W. Rider, and W. Stein. (2013). Setting the Default to Reproducible:
Reproducibility in Computational and Experimental Mathematics, ICERM workshop (2013)




What exactly is (in) a Tale?

® Tale = executable research object, i.e. - =

O data (references) — I Code/Na:m
¥
O + code (computational methods) pota @ Compute
environment
O + narrative (traditional science story) % @

O + compute environment (e.g. RStudio, Jupyter) “‘»

® Captured in a standards-based tale format
complete with metadata @

Data®N\E:
D




@) WHOLETALE DASHBOARD BROWSE RUN MANAGE COMPOSE -f!i
[d

Browse Tales id ta Launched Tales list 0 Q@ Launched Tales

a ‘ @ | L2-Boosting for Economic Applicatio... x

if Al x Switeh to list view

R B Browse
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Tales ...

13
-2

4
®
am=="
-1

.0
o (] 0 0
COMPUTATIONAL CHEMISTRY ARCHAEQOLOGY ECONOMICS
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algorithm and two
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Science Foundation under Grant No. DAC-1541450

This material is based upon work suppe

ted by the Natior




@ WHOLE TALE A< BROWSE RUN MANAGE COMPOSE

& Compose Create a new Tale by pairing a compule envivonment with o dataset 0 CJ Environments

Tale name: L2-Boosting for Economic Applications o i
RStudio [rocker/geospatial)

o i
Jupyter Jupyter Classic

Input data: o~

i
T: RStudio
Launch New Tale @ !

Jupyter Lab

Compute environment: @ RStudio (rocker/geospatial)

—_—
Jupyler
)

... Compose New Tales ...

) WholeTale (Build: {commit}) Rl at ittt

This matenal Is based u N supporied by the National Science Foundaticn under Grant No. CAC-154.1450



@ WHOLETALE DAsHEOARD  BROWSE RUN MANAGE COMPOSE f!i

@ y L2-Boosting for Economic Applicatio... . © Launched Tales

Ye Lua and Martin Spindler
@ W L2-Boosting for Economic Applicatio... x
Interact Files Metadata E/I
File Edit Code View Plots Session Build Debug Profile Tools Help rstudlo [~
o - - A Go o feMuncion © Addiny - E Praject (None) »
| 0 installR Q| Sim AFR VIR = | Envi History G i Jabs )
Source on Save | G e SRun % b Source - #H empon Dataser + Liss .
| 1= IORFERAURTIRAURIIRERUR R ORR BRGNS AINEINGE AR SR ARG HERF YR 7 Glonal Environment «
2 oosting for Ecoromic Applications Data 'YX }
3 YR EYRR IR IURERUR L UL RIS R LR RILENEIRCRRUP SERIROREN LY
4 # Porometer for simulotion study © data List of 3

5 rm(list=1s5()) ds nun [1:92, 17 -1.24 -2.974 1.33 -0.154 -2.

€& source("DGP.R") Ok List of & L
7 source("helper.R") CEOL List of &

5 A

R <- S0 # number of repitions B o

| 9 set.seed(17345) G EDB List of &
12 library(MASS)

11 1ibrary(mvtnorm) Files Plots Packages Help Viewer =g

12 1ibrary(hdm) Q. NewFolder © Upload © Delete = Rename | 4F More - n erac
}: i:brary(rcwbcosl) # con be dornwloaded from R-Forge or reguested by the a & WholeTale

workspace
PP SASUEBELEY EYNLIEL IR SNE SUE

A Neme Size Medified

15 2 Estimacion

t [ 4
" (Top Lavel| = Rscripr = 5
% e with Tales

Console Terminal o |
@ DLPR 1.5 KB Mar 5, 2019, 3:36 PM
fWholeTale/workspace/
9 helperR 92 KR Mar 5, 2019, 3:36 PM
R is @ collcborative project with many contributors O installR 148 B Mar 5, 2019, 3:36 PM
Type 'contributors()' for more inforvotion and -
N v A < | ¥ Readme.pdfl 7 Ki M ,2019,3:356 PM
‘cltotion()' on how to cite R or R packoges in publicetions. il Falls 2 5¢ 2019, 200 oo
runtime.txt 138 Mar 5,2009,3:36 PM
Type 'demo(])' for some demdos, ‘help()' for on-line help, or 1 Sim_AER.RData 6.6 MB Mar 5, 2019, 4114 PM
'help.start()" f HTML bre interf o help.
=lp. start()? for: o fhin ik 0 Sim AR VIR 5.3K8 Mar 5. 2019, 3:46 PM

Type 'g()’ to cuit R.

oad("/WholeTale/norkspace/Sin _AER.RData™)

This mat
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Sewcn»  About  UserOude  Suppot  SgalUp Logln

About

News

Participate Resources Education Data

DATAONE SEARCH Summary

AMERICAN JOURNAL
of POLITICAL SCIENCE

cal Scienca (AJPS) Dataverse Midwest Poltics Scercs Associsior)  agmon

Daniel White and Lilian Alessa. Humans and Hydrology at High Latitudes: Water Use Information. Arctic
Data Center. doi:10.5065/D6862DM8

Soence WWPS) Dotavarss - Replication Data for: Greater

T Contact © Srar

] : - E jons: A Field Experiment to Improve A ility in Mali £
[ % caations (o] O Downloads | | @ views (7] #2: Copy Citation
Quta for Gruator Expectatiors: A Fied Excerment 5 Improve Accorrazity in

B Cre Dataant ~
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& Explors =
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the iefitood st vilagers challengs local ‘esders ai & twn Feel meeting - ndds exterrad veldity (o survey fincings.

B Motadis: eciencs_metadats xml EMLY21.1 aKB £S5 views Downlosd &

M estmatod use of water in_US_2000 pa! POF 6MB & downloads Downioad &
m  estmated_use_of_water_in_US_200S pat POF 5MB 5 downloads Downlosd &

Socal Scuncen

frst_nations_canada_water_and_wastawaler_systorms pot POF 365 KB 4 downloads Downicad &
+ Show 13 more Hems In this data set Corernmant aecountabii ty, Vioseg behavics Fiaid axper merts

Gottien, Seasica POT6 “Graater Expactatons: A Faeld Expenment in Imarove Accountandiny in L = Amencan Jounai of Poical

General Sclence 60 (T 143-157, dor 10,111 Vs, 12186

Identifier  dai 10 5065D6aE20ME

AT Tn Satater. Q fea

... Integrate Data ® Enables turnkey exploratory data analysis on

Repos with existing published datasets
® DataONE and Dataverse networks cover > 90 major

Whole Tale! research repositories!




Data®N\E ~

Publish Tale

Publishing will create an immutable copy of your Tale with a DOL. @

This process will allow another user to easily rerun your published analysis using the WholeTale platform. °
... Publish Data,

Please choose a target repository: *

DataONE-The Knowledge Network for Biocomplexity - d
Code, and

More Details ~

Your published Tale will include everything that has been uploaded to its associated workspace. E n V i ro n m e n t

The following required files will be generated and published along with the Tale itself:

@8 Quantifying FAIR: metadata improvement and guidance in the DataONE repository network

® Enables full circle

B manifestjson @

el reproducibility to
I README.md @
B metadata.xm! © Data O N E

This process will allow another user to easily rerun your published analysis using the WholeTale platform. re p O S |to r| e S t h a t

accept APl deposits

For more information about publishing, please consult the Publishing Guide. Publish v




Whole Tale Forecast Demo

Demonstration of a model to predict the movement paths of
seals using satellite telemetry data.

Based on analysis and models by:

Josh London and Devin Johnson

NOAA Marine Mammal Laboratory

https://youtu.be/MI5d7r50tCk

- 000020202029020909090909090909090909090000000000000000000000000000000000000000.................................................................................................oo000000000]
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State of Alaska's Salmon and People

2 NCEAS

National Center for Ecological Analysis and Synthesis

8 SASAP working groups

1: Bio-physical State of Knowledge of Salmon Distribution & Habitat
Leads: Peter Westley and Dan Rinella
2: Sociocultural and Economic Dimensions of Salmon Systems
Leads: Courtney Carothers, Jessica Black, Tobias Schworer
3. Governance and Subsistence
Leads: Steve Langdon, Taylor Brelsford, James Fall
4: Consistency, Causes, and Consequences of Declining Size and Age of Alaskan Salmon
Leads: Eric P. Palkovacs, Peter Westley, Bert Lewis
5. Well-Being and Alaska Salmon Systems
Leads: Rachel Donkersloot, Jessica C. Black, Courtney Carothers
6. Interacting Effects of Ocean Climate and At-Sea Competition on Alaskan Salmon
Leads: Peter S. Rand, Robert W. Campbell, Kristen B. Gorman
7. Using Participatory Modeling to Empower Community Engagement in Salmon Science
Leads: Michael L. Jones
8: Kenai Lowlands Salmon Research Synthesis and Design Tools for Integrated Watershed
Management
Leads: Coowe Walker, Mark Rains, Ryan King, Charles Simenstad, Dennis Whigham .
47



map-illustration-by: Dr. Leslie Jones




knb ABOUT DATA SHARE  TOOLS Jumpto: DOlorlD  Go

Home / Search / Metadata

SIGN IN

Jeanette Clark and Rich Brenner. 2017. Sockeye salmon brood tables, northeastern Pacific,

1922-2016. Knowledge Network for Biocomplexity. urn:uuid:c11dff42-b988-437a-afee-58fc62dcd1dc. k N b

21 Copy Citation @ Quality report

Files in this dataset Package: resource_map_urn:uuid:c11dff42-b988-437a-afee-58fc62dcd1dc

& Name File type Size Downloads
B Metadata: broodTable_metadata.xml EML v2.1.1 37 KB 5 views

B BroodTables.csv More info  text/csv 449 KB 61 downloads
B Stockinfo.csv More info  text/csv 19 KB 2 downloads
B Sourcelnfo.csv More info  text/csv 723 B 2 downloads
</> broodTableProcessing.Rmd More info  application/R 19 KB 3 downloads
B broodTableProcessing.html More info  HTML 1 MB 9 downloads

_» Show less

Download All &

Download &

Download &

Download &

Download &

Download &

Download &




() () () () (8 () () ()

1 outputs
Entity Name  broodTableProcessing.Rmd —> @
Download &

Data Object Type:
Other

Physical Structure Description:

Object Name  broodTableProcessing.Rmd
B8 Source Data

urn:uuid:514f65fa-7f6b-4276-

b502-4146834d309b 287e7d4799c089a591b180125¢e1
Citation g By SHA
View »
ne
This data prov_hasDerivations &8 R

BroodTables.csv.

This data was used by the program you

are currently viewing, </> laone.org/cn/v2/resolve
broodTableProcessing.Rmd. 1d46e4-095b-4f25-918f-
de

This data was used as an input to
create BB BroodTables.csv.



Rmarkdown as Provenance

@ 01-brood-table-integration.Rmd = P
7 Q| @ Knit - - *4 insert - #Run~ S . =
31
32 - ## Datasets
33
34 As part of the SASAP project, brood tables for 48 Sockeye salmon stocks were collected.
Table 2.1 shows a list of these stocks, along with other regional and location
information.
35
36~ "' {r, echo = FALSE} =z »
37 stocks <- read.csv('data/original/StockInfo.csv', stringsAsFactors = F)
38
39
40~ """ {r, echo = FALSE} o

41
42
43
44
45
47
49
51
52
53
55
57
58
59

61
62

37:72

datatable(stocks[, c('Stock.ID',"'Stock' ,'Region', 'Sub.Region')], rownames = FALSE,
caption = "Stock information") ‘

These stocks range geographically from Washington to Alaska. Although temporal coverage
varies by stock, many of the brood tables were updated in 2016, and some have
reconstructions dating back to 1922.

Figure 2.1 indicates the approximate location of the salmon stocks in Table 2.1.
***{r, echo = FALSE} X ¥ ‘
salmon = makeIcon('images/salmon_tiny.png',

'images/salmon_big.png',

26, 14)

m <- leaflet(stocks) %%

setView(-median(stocks$lon), median(stocks$Lat), zoom = 4) %%
addTiles() %%
addMarkers(~-Lon, ~Lat, icon = salmon)
m
Figure 2.1: Location of stocks used in this data integration. Salmonid icon by Servien

(vectorized by T. Michael Keesey)
[CC-BY-SAJ(https://creativecommons.org/licenses/by-sa/3.0/), available at

Phviani c1Chttn: //nhvionic ara/)

Chunk 2 = R Markdown =

2.2 Datasets

As part of the SASAP project, brood tables for 48 Scckeys salmon stocks were coliected. Table 2.1
shows & list of these stocks, slong with other regional and location information,

Show 10 [ entries Search:
Stock intormation
Stock.ID Stock Reglon Sub.Reglon
101 Washington WA WA
102 EStart Fraser Rivar Fraser Early Stuart
103 Bowron Fraser Rivar Frasar Early Summear

104 Fennell Fraser Fuver Frager Early Summer
105  Gates Fraser Rivar Frasar Early Summer
106 Nadina Fraser Rivar Fraser Early Summer
107 Pt Fraser Fiver Fraser Early Summer
108 Raft Fraser River Fraser Early Summer
108 Scotch Fraser River Fraser Early Summer
110 Seymour Fraser River Fraser Early Summer
Showing 1to 10 of 54 entries Provious 1 2 a3 4 5 B Naxt

These stacks range geographically from Washington 1o Alsska. Afhough temporal coverage varies by
stock, many of the brood tables were updated in 2016, and some have reconstructions dating back to
1922,

Figure 2.1 indicates the approximate location of the salmon stocks in Table 2.1

Leaflet | © OpenStreetMap contributors, CC-8Y-SA
Figure 2.1; Location of stocks usad In this data intagration. Salmonkd icon by Servien (vectorizad by T.
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