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Introduction Methods

Analysis of the otoliths revealed several notable differencesin size and shape between the two
species. ANCOVA showed that otolith morphometrics from each species reacted differently to
increasing age (Fig 3). Specifically, rougheye rockfish had larger otoliths across several dimensions
for a given age. These differences were significant for all 7 otolith parameters.

The purpose of the study is to develop a
statistical procedure using otolith
morphometrics and age that is capable of
distinguishing between the blackspotted
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test data set, correctly classifying 94.5 % of the specimens correctly (Fig. 4). Overall, this model
improved upon the effectiveness of field identifications which generally were correct less than
90% of the time, even when carried out by rockfish experts (Table 2).

differences between species in terms of otolith size vs age.
The significance of these trends in otolith shape were compared in each species via ANCOVA. A log

Otoliths are calcium carbonate structures . . . . . L
transformation was applied to otolith ages to render these comparisons as a linear relationship.

located in the inner ears of fishes that - , o _
We used logistic regression on the 657 otoliths in the model data set (Table 1) to assign

: : GeneticID Predicted ID Correct%
allow them to orient and balance in the classification probabilities to specimens based on their otolith parameters, fork length, and age. rougheye | blackspotted
water. The stagittae are the largest paired This function calculated a probability between zero and one that corresponded to the likelihood 2009 Bk ed 181 331 562 678
otoliths in most saltwater teleosts, and are that a given specimen was a rougheye rockfish. Otolith measurements were normalized by Rougheye 285 18 303 94.1
: : : : including age as an interaction effect. Unnecessary parameters were removed using a stepwise 2013 Blackspotted 66 378 444 85.1
used in age determination. Otoliths from N . o . o o
. 5 . . backwards elimination algorithm with Aikake’s Information Criterion (AIC) used to determineif a Rougheye 363 46 409 88.8
different species have unique shapes that variable could be safely eliminated from the model.
can be used for species and stock U - g’l"’dke' Datad - - v o
SRS : ’ Species Model Data TestData Totals ackspotte ;
discrimination. This study develops a to predict the identity of the e 2009  Rougheye 200 16 216 92.6
: : ] : Blackspotted 2009 441 40 481
model that separates the two species. This new specimens in the test data 5013 62 62
: : : : set as an independent test of Test Data
mOdEI WI” be used to Identlfy SpeCImenS its Va||d|ty and accuracy. The Rougheye 2009 216 40 256 2009 Blackspotted 0 40 40 100
collected in the AFSC fishery observer o [ s e (10 Gy 1013 59 59 Rougheye 37 3 40 92.5
program, archived in AFSC collections, out all statistical analyses. Totals 657 201 858 2013 i'aCkZpOtted 23 20 ;2) :g-z
. . . ougheye :
which were not Sepa rated by Species until Table 1. Depicts number of otoliths from 2009 and 2013 and how they were used
. in this study. Otoliths in the “model data” set were used to construct and fit the Table 2. Depicts the accuracy of field identifications and the logistic model developed in this study.
2006’ d nd dsS d qua I Ity control for current logisticregression model, whereas the “test data” set were used as an independent Identifications made using otolith morphometrics and age agree with geneticidentity more often than those
RACE su rvey COl |ections. assessment of the model’s accuracy. made based on coloration or field characteristics. Theimprovement is strongest for blackspotted rockfishes.

Acknowledgements: The authors wish to thank
Sharon Wildes from the AFSC Auke Bay Laboratories for
doing the genetic work, and Nancy Roberston from the

AFSC Resource assessment and Conservation Engineering . : : : : )
Division (RACE) for helping coordinate the collection, and with rougheye rockfish having larger dimensions for a given age.

Jay Orr from the AFSC for rockfish images.

» Archived rougheye/blackspotted rockfish mixed collections can be
separated into respective species to provide a better understanding of
past populations.

» Rougheye and blackspotted rockfishes differed in their otolith morphometrics,

» The model developed in this study can predict the correct species identity in

approximately 94% of specimens. » The NMFS observer mixed fishery collections can be separated into

respective species after being aged, which will potentially allow for
improved management plans for each species.



