Age Determination of YOY Lake Sturgeon Using Otoliths
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Introduction

Being able to determine the age of young-of-year (YOY) fish allows hatching times, growth,
and mortality rates to be calculated (Isely and Noble 1987). The presence of daily growth rings
in otoliths has been reported for juvenile temperate and tropical fishes, and the counting of daily
otolith growth rings has become the most frequently used aging method for YOY fishes
(Campana 2005, Megalofonou 2006).

Growth rings have been found in the otoliths of adult Russian sturgeon, Acipenser
gueldenstaedti (Arai and Miyazaki 2002). However, daily growth rings have not been
documented in otoliths of YOY sturgeons. This is the first reported attempt to validate daily
growth rings in sagittae otoliths of YOY lake sturgeon. This is also the first reported attempt to
age YOY lake sturgeon through otolith total length (TL). Aging through otolith TL is thought to
provide suitable age estimations for juveniles of slow growing fishes (Fletcher 1991), and has
been shown to accurately age poor cod, Trisopterus minutus (Metin and Ilkyaz 2008).
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Fig 4. Sagittae otoliths from a
21 (A), a 66 (B), and a 102 (C)
day old lake sturgeon.

Fig. 1. Ontonagon streamside rearing facility
(A) Juvenile lake sturgeon (B) Lake sturgeon

otoliths (C).

Results

+ A single intact otolith was removed from 87 individuals and two intact otoliths were

removed from 169 individuals.

 Fish were sampled from 13 to 102 days post hatch and ranged from 20 to 102 mm total

length.

+Otolith total length ranged from 110 to 646.2 pm and no statistical size difference between
left and right otoliths was detected using a paired t-test (P= 0.1029).

« Daily growth rings were not visible in examined otoliths.

+ An exponential relationship was observed between otolith total length and fish age.

« A linear relationship was observed between otolith total length and fish total length.

« The total length of otoliths removed from living fish showed the strongest correlation to

both fish age and fish total length.

*The correlation between otolith total length and fish age (R2=0.7557) is stronger than the
correlation between otolith total length and fish total length (R?=0.6987).

Discussion

«This research is the first to describe a model for aging YOY lake sturgeon, and demonstrates that
otolith TL, of either the left of right sagitta otolith, can be used to determine a fish's age.

 The aging technique described in this study allows fisheries managers to estimate the age of
known size YOY fish while in the field.

#The lack of visible growth rings in otoliths of fishes has only been reported when fish were reared
in extreme temperatures (Brothers 1978, Marshall and Parker 1982), were reared in an altered
photoperiod (Tanaka et al. 1981), or were starved (Geffen 1982).

«The lack of visible daily growth rings in examined lake sturgeon otoliths was unexpected because
growth rings are common in temperate and tropical fishes and because fish were reared in near
natural conditions in the Ontonagon SRF.

« A new aging method may be required to age lake sturgeon older than age-0 because age
determination based on length has been shown to only be suitable for rapidly growing species or
juveniles of slow growing species (Fletcher 1991).

*Aging YOY lake sturgeon through otolith total length would reduce the amount of expertise and
time needed to age fish and would provide an objective rather than subjective measurement for
aging lake sturgeon.

Hypotheses

«Counts of visible daily growth rings in sagittae otoliths are used to age most YOY temperate and
tropical fishes, and will provide accurate age estimations for YOY lake sturgeon reared in the
Ontonagon SRF

+Sagitta otolith TL for YOY lake sturgeon is strongly correlated with fish age and TL.

Methods

*Fish Sampling: Fish were sampled from the Ontonagon SRF from 8 June to 4 September 2008.
* Up to five dead fish were collected daily.
« Two living fish were collected twice a week.
 Total length was measured and fish were then stored in a 95% ethanol solution.

« Otolith Removal: An attempt to remove both sagittae otoliths was made on all 298 sampled fish
using the methods of Secor et al. (1991).

« All otoliths were mounted concave side down on a microscope slide with CrystalBond™.

« Growth Ring Counts: Attempted to count the number of increments in sagittae otoliths removed
from YOY lake sturgeon.

 Polished 10 otoliths using 2000 grit sandpaper until the core was clearly visible.
« Examined each otolith using 400 and 1000 times magnification.

«Otolith Images: Photographed otoliths using Nikon D50 camera attached to a compound

microscope . 1 PoSteriog
« Otolith Measurement: Otoliths total length, posterior to anterior, was measured i
from the digital images using SigmaScan Pro 4.
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Fig 2. Relationship between fish age and otolith total
length for lake sturgeon sampled from the Ontonagon
SRF, Ontonagon, Michigan.

Fig 3. Relationship between fish total length and otolith
total length for lake sturgeon sampled from the
o SRF, O

Michigan.
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