








Extended DataFig. 3 |Summary of the systematicreview dataset: research
effortasreflected by publication trends. a) Tree mapsillustrating the number
of papersineach Web of Science category and scientific journal (total =217
journals). The Web of Science category labelled as ‘Other’ provided fewer
than5journals (left panel). Journals labelled as ‘Other’ provided fewer than

10 papers (right panel). b) Density plots and raw data (vertical ticks along x-axis)
represent publicationyear of each paper, the journalimpact factor (JIF)

category percentile (three well-known biodiversity genetics journals
[Conservation Genetics, Heredity and Molecular Ecology] are presented for
context on the x-axis, bottom panel), and the number of effect sizes collected
per paper, across terrestrial and marine realms (n =total number of papers).
Papers reporting on multiple unique populationsin different realms are
counted multiple times, whereas the category called ‘multiple’ represents
single populations where the distribution spans multiple realms.
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Extended DataFig.4|Summary of the systematicreview dataset: research
effortasreflected by study characteristics. a) The number of unique species
(within phylaand IUCN Red List threat status categories) reported from each
terrestrial and; b) marine realm (noting that some speciesoccurinbotha
terrestrialand amarine realm, while those that occur across more than one
terrestrial or marine realmarelisted as ‘multiple’); c) world map where color
represents the number of unique species (whereas unique populations are
presentedinFig.1). Gray represents zero counts. Note that both terrestrial

and marine realms are represented within the relevant country boundaries,
excluding one marine population that could not bereliably linked to a country.

Studies spanning country borders are represented multiple timesin this figure.

World map modified fromref.36; d) the number of papersreportingeach
genetic marker type for each genome (top panel, full definitions in Supporting
Information 2.6),and an area plot and scatter plot witharegression line (error
bandis 95% confidence interval) showing the number of papersreporting
different genetic marker types (left axis) and the number of locireported in
papers (right axis) across publication years (bottom panel; noting that one
paper publishedinJanuary 2019 was grouped with the 2018 publications);

e) temporal characteristics of study duration (inyears) and; f) year midpoint
(for the total dataset, and across the three main statistical methodsidentified
inourdataset).
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Extended DataFig.5|See next page for caption.
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Extended DataFig. 5| Genetic diversity change across populationand
conservation contexts. Meta-regressions (using the reduced meta-analysis
dataset) of predicted change in genetic diversity for: a) speciesin each
taxonomic class, for the total dataset (left), excluding domestic, pest or
pathogen populations (“DPPs”; middle), and for domestic, pest or pathogen
populationsonly (right), presented in order of phylogeny and including the five
mostdata-richclasses (asterisks) that arealso presented in Fig. 2; b) conservation
management actions for the total dataset (blue, also presented in Fig. 2); non-
threatened species (green); threatened species (light purple); and unknown
threat status species (dark purple); c) conservation management action across
the five most data-rich taxonomic classes, where asterisks indicate correlated
actions that were combined for certain taxa. For all meta-regressions, effect
sizes (circles) were measured as mean Hedges’ g* and error bars are the 95%

highest posterior density credible intervals (HPD Cls). A negative effect size
estimaterepresents aloss of genetic diversity and a positive effect size estimate
represents againin genetic diversity, statistically significantif the HPD Cls do
notoverlap zero (dashed line). Arrows denote 95% HPD Cls that extend beyond
axis limits. Filled circles represent predictors that are statistically significantly
differentfromtheinterceptata=0.05, withtheinterceptindicatedinbold text.
Boxes to theright of forest plots provide sample sizes (presented as number of
effectsizes/papers/species; see Supporting Information 1.9 for panel c sample
sizes). Gray panelsindicate variables that were excluded due to insufficient data
for modelling (< 10 effect sizes). Estimates for generation and study midpoint
(alsoincluded as fixed effects) can be found in Supporting Information1.7
and1.9.Organismsilhouettes obtained from PhyloPic (www.phylopic.org),
see Supporting Information 2.6 forimage credits.
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Extended DataFig. 6| Summary of the systematic review dataset; summary  significance [two-sided test of H, = 0, no correction made for multiple testing]);
statistics forimpact meta-data. Ecological disturbance (left) and conservation ~ bottom panel: PCA biplots, where letters represent ecological disturbance

management action (right) reported for unique populations of species within or conservation managementaction (as definedin correlation plot above),
eachstudy, including top panel: bar charts of total counts (i.e. sample size) per point colour and shape represent IUCN threat status (light gray circles = non-
disturbance or action type; middle panel: correlations between disturbance threatened orunknown, dark gray triangles =threatened), and arrow and letter
oractiontypes (lower half=correlation coefficient, upper half =strength of colour represents the variable contribution to the PCA.

correlationrepresented by color and size, with asterisks showing statistical
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Extended DataFig.7|Summary of the systematic review dataset; impact class for which the different disturbances/actions were reported. The top five
meta-databy selected taxonomic classes. Ecological disturbance (a-b) mostdata-rich taxonomic classes (Mammalia, Aves, Actinopterygii, Insecta,
and conservation managementaction (c-d) reported for unique populations Magnoliopsida) areinstead presented in Fig. 3, while classes where no action was
of species within each study, including stacked bar charts of total counts recorded across all populations are excluded from visualization in heat maps.
(i.e., samplessize) of the occurrence of each disturbance/action within each Colored squaresto the right of the disturbance types (b) and conservation
taxonomic class (classes are sorted by the amount of data), and heat maps actions (d) indicate the color used torepresent the disturbances/actionsin the

showing the percentage of total unique populations within each taxonomic barcharts (a, c).




Extended Data Table 1| Impact meta-data detailing threatening processes, including ecological disturbance category and
brief descriptions (full descriptions provided in Supporting Information 2.5)

Category Description

Abiotic human phenomenon  Abiotic processes that result from human actions (e.g., pollution, burning, and processes
linked to post-industrial global climate change).

Abiotic natural phenomenon  Abiotic processes not directly linked to human activities (e.g., wildfire, flood, river change,
geographic change, and pre-industrial climate change).

Disease emergence Emergence of disease in the focal population.

Ecological disruption Ecological change as a result of human activities that impacts the focal population (e.g., loss
of prey, nesting cavities or pollinators).

Feral animals or plants The presence of a feral species that impacts the focal species (e.g., weeds, predators, grazers,
impacting the study population and competitors).

Harvest/ harassment Killing/stressing the focal species by humans for reasons other than conservation (e.g.,
hunting, by-catch, poaching, logging, persecution, culling, direct poisoning, and tourism
interference).

Introgression Hybridisation as a disturbance, cross-species introgression, and within-species introgression

(e.g., unintended hybridisation, and movement of marine organisms in ballast water).

Invasion The focal species is self-introduced to a site that it previously did not inhabit (e.g., range
expansions, and colonisation).

Land use change Changes to land use (e.g., clearing, conversion to forestry/agriculture/mining, infrastructure,
urbanisation, water abstraction/dams, and generic “habitat fragmentation”).

Non-conservation introduction Accidental or deliberate introduction of a population by humans, but not for the purpose of
conserving the introduced species (e.g., biocontrol activities).

Unspecified Ecological disturbance is mentioned or implied, but insufficient details are provided to assign
it to a category.

None No ecological disturbances were mentioned in the paper, or disturbance occurred outside of
the timeframe relevant to the genetic data reported.
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Extended Data Table 2 | Impact meta-data detailing conservation management, including management action category and

brief descriptions (full descriptions provided in Supporting Information 2.5)

Category

Description

Abiotic restoration

Breeding

Conservation
introduction

Ecological restoration

Feral and pest control

Legal protection

Population control

Reintroduction

Supplementation

Temporary resources

Unspecified

None

Activities intended to improve conditions for the focal species via management of abiotic factors (e.g.,
prescribed burns, controlling river flow volumes, and creating artificial habitat).

All forms of breeding management (e.g., captive breeding, agriculture, selective breeding, artificial
reproductive technologies, contraception, and targeted removal of genetically over-represented breeders).

Establishing a new site for conservation purposes outside the species’ native range. (e.g., establishing
new populations of endangered species, introductions for ecological restoration/replanting, and assisted
migration).

Activities that target species other than the focal species, usually (but not always) to improve habitat

(e.g., reforestation, aquatic restoration, and re-vegetation).

Activities that target feral and pest species (both native and non-native), other than the focal species (e.g.,
removal of competitors, predators, and grazing herbivore).

All types of “legal” protection except the action of “IUCN red listing” a species (recorded elsewhere)
(e.g., designating a region overlapping the focal population’s range as a national or conservation park or
reserve, or a restriction on hunting/harvesting).

Controlled harvesting of the focal population to maintain or improve population parameters (e.g.,
removal of juveniles to improve survival rate).

Focal population established at a site where previously extirpated.

Individuals added to an existing population (i.e., often, but not always, for the purposes of genetic and/or
demographic rescue).

Provision of short-term resources (not including ecological/abiotic restoration), such as supplementary
feeding, nest boxes, fertiliser, and similar.

Conservation management is mentioned or implied, but insufficient details are provided to assign it to a
category.

No conservation management actions were mentioned in the paper, including “monitoring only” type
studies, or conservation actions were implemented outside of the timeframe relevant to the genetic data
reported.
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best-practice PRISMA guidelines. Briefly, publications were identified using search strings to query the Web of Science database. Text
mining was conducted to refine search results, before manual examination of 34,346 publications. Relevant data were manually
extracted as per our study protocol, and data extractions validated by independent authors. A total of 4021 datapoints from 882
publications and 628 species, covering 37 taxonomic classes, were obtained for meta-analysis. All details of the systematic review
and meta-analysis are reported either in the Main Article or Supplementary Methods.

Sampling strategy The search string was designed to avoid hypothesis-driven bias around genetic erosion. For example, we included symmetrical search
terms such as "gain" and "loss", the text mining related to methods rather than the magnitude or direction of any genetic change,
and our manual extraction protocol was agnostic to the directionality of any genetic change (i.e. we reported measures of genetic
diversity over time regardless of whether change was observed or not). This resulted in a large dataset of 4021 datapoints.

Data collection After identifying studies meeting our inclusion criteria (Supporting Information 2), we manually extracted data from published
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Data collection records into an Excel template as per the study protocol. A randomly selected subset of 150 papers was independently (and blindly)
re-extracted to examine reproducibility. As a result, all data were checked and validated by two teams, one examining the inclusion
criteria and genetic data, and the other examining the conservation and ecological disturbance metadata.

Timing and spatial scale The systematic search of the literature was conducted on 18 January 2019. Text mining was conducted shortly thereafter. The
manual screening of studies per the inclusion criteria and extraction of data from studies meeting the criteria began at a workshop in
Tovetorp, Sweden, in March 2020. Data was collected from papers published between 1985 and 2019 (noting that there was no time
constraint on year of publication in the search). The data in this study is not limited by geographic location, and represents the global
literature on genetic diversity change. Measures of genetic change span from 10,486 BCE to 2018 CE.

Data exclusions Data were excluded at various steps as reported in the PRISMA flowchart (Extended Figure 1 and Supporting Information 1.1). Data
was excluded if it did not meet our pre-specified inclusion criteria, such as by not reporting genetic metrics, if it was duplicated in the
dataset, or because statistical measures of error were not reported in the primary study. Additional data was excluded if the statistic
was directionless for genetic change (e.g., FST), could not be converted to effect sizes (e.g., datapoints with infinite measures of
variance), or as outliers. Sensitivity testing was performed to examine the impact of excluding extreme values. All details of data
exclusions are reported in the Supporting Information.

Reproducibility A subset of data extractions were independently and blindly re-extracted by other members of the team to the original extractors. As
aresult, all data were re-examined and validated by two teams as described in the Supporting Information 2.10 (Repeat extractions
and Validation). All Bayesian MCMCglmm meta-analytic models were run in triplicate to calculate a Gelman-Rubin convergence
diagnostic of <1.1, ensuring that model results were consistently reproducible and not subject to chain divergence.
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Randomization The systematic review dataset after text mining of 34,346 publications was grouped thematically into 16 groups (Supporting Table
2.2a) based on text mining of keywords. Within these groups, studies were randomly split into batches of 100 papers for manual
screening, and authors randomly selected a batch within a theme of their knowledge to screen. No further randomization was
applicable in this study.

Blinding A subset of extracted data from 150 papers was re-examined by independent members of the team that were blind to the original
extractions to examine reproducibility of the study extraction protocol. As a result, more targeted efforts were conducted to validate
both the genetic and metadata fields of the entire dataset.

Did the study involve field work? []ves X No

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
Antibodies X[ ] chip-seq
Eukaryotic cell lines |Z| |:| Flow cytometry
Palaeontology and archaeology |Z| |:| MRI-based neuroimaging

Animals and other organisms
Clinical data

Dual use research of concern
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Plants

Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor
was applied.

Authentication Describe-any-authentication procedures for-each seed stock tsed-or-novel-genotype generated. Describe-any-experiments used-to
assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.






