Text S1. Abundance confidence ID (ACID) system: explanation and verification. 


1. Explanation

We used a modified version of an Abundance Confidence ID (ACID) rating system developed by Kaschner (2004) to incorporate both qualitative (e.g. method of data collection, reliability) and, where available, quantitative (e.g. standard error, confidence interval) information into the weighting of each abundance observation in the database. This system was developed by (Kaschner 2004), and allows for error information to be incorporated and compared between abundance estimates with and without quantitative statements of error. Quantitative statements ranked higher than qualitative statements of error (Kaschner 2004). 

Since the Abundance Confidence ID (referred to as ACID from this point forward) is an amalgam of both quantitative and qualitative information, we used Table S1.1 and the following rules to determine the ACID for each abundance observation. 
· In assessing qualitative data quality, we considered the data collection or generation method, and assigned an ACID accordingly (see Table S1.2). 
· We ranked the ACID of each data point based on the both the quantitative and qualitative error information available. 
· When the two categories suggest differing ACIDs, we took the average of the two as the ACID. 
· In cases where a mean abundance was generated from a range of values (e.g. 2000-3000 whales), and the statistics were generated in a similar way, an additional quantitative category ranking of 4 was adding to the averaging of the ACID (i.e. to produce an average of three numbers). 


















Table S1.1. Abundance Confidence ID (ACID) criteria categories (based on Kaschner, 2004). More information on assigning qualitative error is contained in Table S1.2

	ACID
	Label
	Quantitative Error 
	Qualitative Error

	1
	very high
	CV < 0.2 
	-Dedicated survey with known survey area (map or clearly defined area) and information about uncertainties 
- Photo-identification, mark-recapture analysis or dedicated acoustic survey 
- Modelling methods


	2
	high
	0.2 < CV < 0.5
	-  Dedicated survey without definite area description or map and information about uncertainties
- Photo-identification, mark-recapture analysis or dedicated acoustic survey
- Dedicated observer program, dedicated aerial/ship/land-based survey or pup-count extrapolation
- Modelling methods


	3
	medium
	CV > 0.5
	- Survey without area description or time period, but giving a range (e.g. minimum to maximum estimates)
- Photo-identification, mark-recapture analysis or dedicated acoustic survey without range
- Dedicated observer program, dedicated aerial/ship/land-based survey or pup-count extrapolation 
- Opportunistic survey, bycatch study, catch-per-unit effort, stranding, genetic diversity analysis, bone remains, extrapolation, or total based on literature
- Modelling methods

	4
	low
	Large min/max range OR range provided and mean abundance estimate needs to be estimated
	- Very general estimate, no specific time period or area, no uncertainties (mostly secondary references)
- General global estimates
- Dedicated observer program, dedicated aerial/ship/land-based survey or pup-count extrapolation
- Opportunistic survey, bycatch study, catch-per-unit effort, stranding, genetic diversity analysis, bone remains, extrapolation, or total based on literature
- Modelling methods


	5
	very low
	No real range provided or “guess-estimate” OR inferred from other species
	- Outdated general estimates
-  Single points estimate with no error, but with sampling method stated
- Opportunistic survey, bycatch study, catch-per-unit effort, stranding, genetic diversity analysis, bone remains, extrapolation, or total based on literature
- Modelling methods


	6
	“guess-timate”
	 Nothing
	- Guesstimate or inferred from other species
- Single abundance estimates with no range 
- No survey method recorded 




















Table S1.2. Abundance data collection or estimation methods used in deriving qualitative error rank (based on Kaschner, 2004). The method or technique used to generate an abundance estimate is often species and situation-specific, depending on species behaviour, ease and appropriateness of sampling through different methods, population size/range, funding and cost-effectiveness. On a scale of 1:6, 1 is highest (best) rank, while 6 is the lowest (worst). 

	Sampling Method
	Comments
	References
	Qualitative Error Rank

	Photo-identification or mark-recapture analysis
	Useful and accurate for small populations where all individuals are accounted for and have identifiable distinguishing markers, such as distinct fin shapes or markings, (e.g. resident killer whales) and have an equal probability of being captured and re-captured (e.g. migrating humpback whales).

	(Berta et al. 2006)

(Forney & Wade 2006)

(Seber 1992)

(Whitehead et al. 2000)

	1 – 3
(depending on other error information provided)

	Dedicated observer program, dedicated
aerial/ship/land-based survey, acoustic survey or pup-count extrapolation
	Standard methods for assessing marine mammal abundances, and can be especially useful when consistently performed measurements are collected over time. Acoustic methods are especially useful for populations that are hard to observe, may occur over vast areas and communicate acoustically (e.g. sei and blue whales).
	(Berta et al. 2006)

(Buckland & York 2002)

(Forney & Wade 2006)
(Seber 1992)

(Širović et al. 2009)

(Skalski et al. 2005)

(Whitehead et al. 2000)
	2 – 4
(depending on other error information provided)

	Opportunistic survey, bycatch study, catch-per-unit effort, stranding, genetic diversity analysis, bone remains, extrapolation, or total based on literature 

	Likely more difficult to obtain accurate abundance estimates over time from these methods, and historical population estimates may have large uncertainty associated with them.

	(Forney & Wade 2006)

(Roman & Palumbi 2003)
	3 – 5 
(depending on other error information provided)

	Modelling techniques 
	Different techniques may be more or less appropriate and accurate for estimating abundance of a population, depending on the situation and sample data available.  
	(Baker & Clapham 2004)

(Skalski et al. 2005)

(S.T. Buckland et al. 2007)
	1 – 6 
(can be any level depending on appropriateness of model for species and data available (situation specific) and resulting quantitative error estimation)


	No stated method
	NA
	NA
	6




2. Verification for Weighting Regressions

We tested whether the Abundance Confidence ID (ACID) system, which allows us to incorporate both quantitative and qualitative error information, was an appropriate weighting scheme and comparable to weighting by standard error (SE). It adhered well to standard error data when it was available. We examined the population data for the populations that did have standard error information associated with their data points (n = 53 populations). We ran robust linear regressions on the scaled data, and compared the results of the regressions using two different weighting systems: (1) SE and (2) ACID. We then compared whether the trend information (i.e. Increasing, Stable, Decreasing or Unknown as denoted by the slope) and whether the results were significant or not agreed among the regressions. We found similar signals 77% of the time (Table S1.3) leading us to believe that the ACID weighting system yields a good representation of quantitative error information in the weighting of abundance data points in a regression for trend determination. 
Table S1.3. Comparisons of scaled population abundance trends (i.e. Increasing, Decreasing, Stable or Unknown), for populations with standard error information (n=53), using two types of weighting in regression: (1) SE and (2) ACID.  “Agree” and “Do Not Agree” denote whether all compared regression weighting method trend results agree or not. 

	Populations
	Agree
	Do Not Agree
	Total

	N
	41
	12
	53

	%
	77
	23
	100
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