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SELECTION OF SURVEYS

For the population analysis, we selected surveys by: first using online literature searches (see
Supplementary Table S1); second using the catalogue of surveys of US and adjacent waters in
https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-stock-
assessment-reports-species-stock; and third examining cited references in chosen papers. Usable

surveys needed an estimate of sperm whale density or population size with CV for a well-defined study

area. When data from the same survey were analyzed in two more papers (e.g. the Antarctic IDCR

surveys), we used the most recent analysis. When two or more surveys covered more or less the same
study area, but their data had not been combined into a single estimate, we selected as follows: a) the
survey deemed most credible by the authors of the most recent paper describing the surveys (e.g. the
case of the northern Atlantic where the 2007 survey was chosen over the 2015 survey as the correction
for perception and availability biases for the latter was considered “anomalously low”?); b) if there was

no such ranking, the survey with the most up-to-date methodology; c) if methodologies were similar,
the most powerful survey by effort. Typically, this resulted in the choice of the most recent survey

(exceptions included the IDCR Antarctic surveys where the 1985-1991 surveys had more survey effort

than the 1991-1998 surveys?).

Two surveys (mid-Atlantic ridge and Bahamas) were omitted from further analysis because of their
extremely low area coverage®*.
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Table S1. Search engines and keywords used for identifying suitable surveys.

Search Keywords Timespan Res
Engine ults
Web of TOPIC: (whale*, sperm whale*, "physeter macrocephalus", visual Timespan: A 24
science survey*) Refined by: TOPIC: (sperm whale*, visual survey*) Il
years. Index
es: SCI-
EXPANDED,
SSCI, A&HClI,
CPCI-S,
CPCI-SSH,
ESCI.
Web of TOPIC: (cetacea®, visual survey*, population*, physeter Timespan: A 1
science macrocephalus, odontocete*,) Il years.
Web of TOPIC: (visual survey*, population*, odontocete*,) Timespan: A 7
science Il years.
Scopus TITLE-ABS- Timespan: A 46

KEY ( sperm AND whale* OR whale* OR cetacea* OR physeter A |l years.
ND visual AND survey* OR population*)

SciElo cachalote* Timespan: A 15
Il years.
SciElo sperm whale* Timespan: A 16

Il years.




Table S2. Measures that might predict sperm whale density.

Variable Unit Range of Collection Source

Depth m - >

Temperature °C Surface 6

Salinity PSU Surface 7

Dissolved O, ml/L Surface 8

Phosphate pg/L Average, Surface, -500m, -1,000m  °

Nitrate pg/L Average, Surface, -500m, -1,000m  °

Chlorophyll A mg/m?  Surface https://neo.gsfc.nasa.gov/view.php?datasetld=MY1DMM CHLORA
o https://www.aviso.altimetry.fr/en/data/products/sea-surface-

Eddy Kinetic /2 . . .

Energy /s - height-products/global/gridded-sea-level-anomalies-mean-and-

climatology.html

! Chlorophyll estimates used data from 2018-2020, and were log transformed after averaging.
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Figure S1. Relationship between mean values of the oceanographic predictor variables and sperm whale
density across the different surveys, together with linear (red) and quadratic (green) best fit regressions.
Sperm whale densities are in whales/km?. Units of predictor variables are as in Table S2.



40 T T T T T 35 T T T

25}

201

151

0
1000 1500 2000 2500 3000 0.2 0.4 0.6
Pre-whaling population size (thousands) Proportional decline 1940-2022

Figure S2. Distribution of estimates for pre-whaling (1711) global sperm whale population size (left), and
3-generation proportional decline (right), from 1,000 runs of the population model using randomly-
chosen, but reasonable, parameters. *s show the outputs using the “best” parameter estimates.
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Figure S3. Sensitivity analysis. Change in outputs of model (initial population (in 1711) and 3-generation (1940-2022) decline) with chosen
values of each of the input parameters, holding all other parameters at their “best” values. *’s are chosen “best” values for each parameter.



