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v Achieving sustainable fisheries in California depends 
on our ability to accurately assess fish population 
productivity.

v Assessments of productivity have historically relied 
heavily on estimates of fish abundance; however, 
growth rate variation is also an essential metric of 
population productivity.

v Blood-based ‘biomarkers’ that accurately reflect growth 
rate provide alternatives to current methods (i.e., 
capture-mark-recapture) for estimating growth rates.

v The hormone insulin like growth factor-1 (IGF1) relates 
positively with individual variation in somatic growth 
rate in many teleost fishes (Fig. 1).

v There have been few studies 
using IGF1 in wild fishes, despite 
the tractability of this approach 
for obtaining growth data from 
populations of interest for 
fisheries management and 
conservation. 

v We quantified IGF1 in 1,854 Blue 
Rockfish (Sebastes mystinus) 
sampled between 2016-2018 in 
nearshore habitats of Central 
California. Variation in IGF1 was 
then assessed relative to habitat 
location, Marine Protected Area 
(MPA) status, and year. 

v The California Collaborative Fisheries Research 
Program (CCFRP) is an ongoing monitoring project 
aimed at assessing the efficacy of two local marine 
protected areas (MPAs) on the central coast of 
California in which a variety of groundfish species are 
caught and measured (Starr et al., 2015). 

v In collaboration with CCFRP, we collected blood 
samples from blue rockfish that were less than 35 cm 
to quantify plasma IGF1 concentrations as an 
indicator of growth rate.

v Fish were caught via hook-and-line fishing in 
standardized 500 m2 areas (‘grid cells’) designated 
over groundfish rocky reef habitat both inside (MPA 
sites) and outside (reference or REF sites) the 
Piedras Blancas MPA and Point Buchon MPA (Fig. 2).

v Sites were randomly selected each sampling day and 
fished for 15 min durations in July-September during 
2016-2018. 

v Each sample is associated with environmental and 
individual characteristics including location, protection 
status, and length of the fish.

v Plasma IGF1 levels were quantified using a time-
resolved fluoroimmunoassay (Ferriss et al., 2014).

v Preliminary analyses of data to evaluate how variation 
in IGF1 related to collection year, location, and habitat 
protection status for fish that were less than 28 cm 
long were conducted using JMP Pro 14. 

Fig. 2: Maps of the study area for marine protected 
area (MPA) and non-protected ‘reference’ (REF) 
locations. Locations of the Piedras Blancas MPA (51.0 
km2) and Point Buchon MPA (47.2 km2) in central 
California, USA, are shown. 
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Fig. 1: Individual 
variation in plasma 
IGF1 concentration 
correlates positively 
with mass-specific 
growth rate (SGR) 
in laboratory-reared 
juvenile copper 
rockfish, Sebastes 
caurinus, and olive 
rockfish, S. 
serranoides (Hack 
et al., 2018, 2019). 

v IGF1 concentrations were lower for blue rockfish collected from the 
Point Buchon location than from Piedras Blancas in all years, 
suggesting consistent growth differences between locations (Fig. 3)

v Fish showed variation in IGF1 concentrations in MPAs and reference 
areas between all three years in both locations (Fig. 5)
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Fig. 3:  Difference between mean IGF1 levels between Point Buchon and 
Piedras Blancas from 2016 to 2018. location*protection*year interaction: 
(F2,1765=3.3498, p=0.0353). 
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Fig. 5:  Difference between mean IGF1 levels in MPAs and reference areas from 2016 
to 2018 for both Piedras Blancas and Point Buchon. location*protection*year 
interaction: (F2,1765=3.3498, p=0.0353)

Fig. 4: Difference between mean IGF1 levels in 2016, 2017 and 2018. 
location*protection*year interaction: (F2,1765=3.3498, p=0.0353). 

v The use of IGF1 as a ‘biomarker’ of growth rate 
provides a tractable, non-lethal approach to obtain 
growth rate data from a large number of fish in the 
wild and has the potential to provide valuable, 
spatially-explicit information about habitat quality.

v Preliminary exploration of spatial variation in IGF1 
in blue rockfish indicates faster rates of growth for 
fish at the Piedras Blancas location than at Point 
Buchon for 2016-2018. 

vEarly analyses indicate that MPA effects on blue 
rockfish growth are inconsistent, suggesting that 
habitat protection effects on fish growth are 
complex and variable across MPA locations. 

Future Directions

vWe plan to examine in detail how IGF1 variation relates to fine-
scale differences in habitat structure and conditions between 
Piedras Blancas and Point Buchon. 

vFurther analyses will explore the relationship between IGF1 and 
oceanographic parameters such as chlorophyll and temperature to 
examine observed differences between locations and years.

v Funding: California Sea Grant (R/HCME-15), AFS Cal-Neva Small Grants 
Program, Dr. Earl H. Myers & Ethel M. Myers Oceanographic & Marine Biology 
Trust, NOAA Northwest Fisheries Science Center Internal Grants Program, 
William and Linda Frost Fund in the Cal Poly College of Science and 
Mathematics
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