
 

Executive Summary of Outcomes:  Interlaboratory Validation of the OECD                

‘Harpacticoid Copepod Development and Reproduction Test’ Guideline 

Seven independent laboratories participated in two rounds of interlaboratory evaluations of the draft OECD 

“Harpacticoid Copepod Development and Reproduction Test with Amphiascus tenuiremis”.  Four laboratories on 

two continents participated in the first inter-laboratory evaluation in 2007/08:  The University of South Carolina 

(hereafter called USC) in Columbia, SC, the NOAA Center for Coastal Environmental Health and Biomolecular 

Research (NOAA) in Charleston, SC, Stockholm University (Stockholm) in Stockholm, Sweden, and the SLU 

(Uppsala) in Uppsala, Sweden.  Two reference chemicals (lindane and atrazine) were tested individually over a 

range of 5 serially diluted concentrations plus controls for a 36 day (or less) “full lifecycle through two broods” 

copepod exposure period.  For lindane (2.5 to 25 μg-lindane/L), all laboratories met most acceptability require-

ments for the guideline, but two experienced difficulty in producing consistent lindane concentrations in seawater 

test media prior to addition to microplates.  Uppsala replicated the test in a single microplate per test 

concentration, which was a technical violation of the guideline (triplication is recommended).  Consistencies of 

the first interlab validation results for lindane are summarized in Table 5-4 page 53 of the ISR report (USEPA/ 

Battelle, Inc., 2013).  Uppsala had difficulty differentiating stage differences for developmental endpoints and 

thereby achieving the desired mating-success criterion.  Despite these difficulties in 2007/8, three of four labs 

detected significant and consistent lindane-related developmental delays and reduced fecundity (OECD 2011), 

and three of four labs performed within guideline acceptability limits for almost all endpoints.    

A similar evaluation with the herbicide atrazine was conducted by three laboratories in 2008 (NOAA, Stockholm 

and USC).  Two of three laboratories were able to perform the test within acceptability limits for all endpoints.  

An atrazine evaluation was not conducted by Uppsala due to lack of funding.  NOAA and USC met guideline 

acceptability requirements and observed similar and consistent survival, developmental and reproduction response 

from 25 to 200 μg-atrazine/L (see Table 5-5, pg. 56, USEPA ISR report; or OECD 2011).  Stockholm failed ac-

ceptability requirements for atrazine seawater control survival and mating pair success, and had difficulties 

spiking consistent atrazine concentrations to seawater. However, carrier-control survival and matings by 

Stockholm were successful and produced two-brood clutch sizes of ~10 offspring, which was near the mean 

response seen in all atrazine treatments, and well within the guideline two-brood clutch-size criterion of  > 8 

viable offspring in controls.  All labs saw no significant differences in survival, development rates, sex ratios, or 

mating success at any atrazine concentration for any life-stage relative to controls (i.e., nauplius, copepodite, or 

adult).  However, the number of viable offspring produced through two broods (i.e., fecundity) at 120 and 200 

μg/L atrazine was significantly and consistently depressed relative to controls for two of three labs (USC and 

NOAA).  Stockholm saw no significant atrazine dose-related response for any endpoint relative to controls.  All 

labs achieved > 70% mating pair success in controls except for Stockholm, which achieved 44.2% success 

because a control microplate was accidentally dropped prior to hatching.   

OECD in June 2009 recommended that a second interlaboratory copepod test evaluation with three new 

independent labs be conducted in 2012/13 with lindane.  The same dose range was used as for the OECD 2007/8 

exercise (OECD 2011).  The Center for Environment, Fisheries and Aquatic Sciences (CEFAS) in Weymouth, 

England, the Brixham Environmental Laboratory (BEL) in Devon, England, and the Block Environmental 

Services (BES) Laboratory in Pleasant Hill, California, participated.  Copepod tests conducted by BES and 

CEFAS met all acceptability criteria for all endpoints; however, the tests conducted by BEL were considered less 

reliable due to practical issues with technician identification of mature adults and, relatedly, the determination of 

sex.  Copepod survival (naupliar stage) was significantly affected at 15 and 20 μg/L as reported by BEL and BES, 

but no significant mortality was reported by CEFAS at any concentration.  For all labs, lindane showed significant 

and consistent inhibitory effects (see Table 5-3, pg. 52, USEPA ISR report) on larval development rates into the 

copepodite and adult life-stages (LOECs = 3.7 and 7.1 μg/L respectively) -- very similar to what was seen in the 

OECD 2007/8 evaluation by NOAA, USC and Stockholm (OECD, 2011).  Sex ratio was not significantly affected 

during any of the tests.  Lindane depressed copepod reproduction, producing a consistent and significant reduction 

in the number of successful mating pairs (BEL, CEFAS and BES).  Two labs (CEFAS and BES) also saw a 



 

significant reduction in the number of hatched nauplii produced (fecundity) at 2.5 μg/L. These reproductive 

results were highly consistent in the two labs not reporting practical difficulties identifying sexually mature adults 

(i.e., BES and CEFAS), and they were consistent with USC and NOAA results from 2007/8 (OECD 2011).   

 

Additionally, 13 peer-reviewed publications to date have used the OECD guideline protocols to evaluate eight 

chemicals.  They are listed below.  Appendix 1 is a table of “Coefficients of Variation” for each chemical and 

guideline endpoint to demonstrate within-lab endpoint variances across all chemicals validated in the OECD-

directed copepod testing program since 2005. 
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