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INTRODUCTION

Maturity estimates are important in assessing stock reproductive potential as well as investigating Here, we evaluated the use of a macroscopic maturity key deployed with Fisheries Monitoring and Often, the most advanced oocyte stages are used to estimate ovary maturation. We believe this

spawning behavior patterns. Acoustic surveys provide a component of the pollock abundance Analysis Division groundfish observers aboard commercial fishing vessels. Observers are in a may overestimate the level of maturation for asynchronous developing oocytes, and for multibatch

estimates used 1n stock management. Female ovary development is estimated using macroscopic unique position to collect data from broad temporal and spatial scales. In addition to macroscopic  spawning fish such as pollock. Pollock spawn at intervals of 1-7 days over a period of about a

anatomical maturity keys during surveys targeting prespawning pollock stocks. The use of maturity assessments, observers collected ovary specimens. These collections were used to month and many different developmental stages may be present in each ovary (Sakuri, 1982). We

macroscopic keys allows researchers to assess maturity on a large number of fish easily and with compare macroscopic maturity assignments with microscopic maturity staging seen through estimated microscopic maturity stage by ranking specimens with the most predominant, and then

minimal cost. However, maturity assessments are subject to error associated with interpretation of  histological processing of tissue samples of the same fish. the most advanced oocyte stage present per sample.

the key and when the key is applied to ovaries in transitional stages of development.

VISUAL COMPARISON BETWEEN

METHODS MICROSCOPIC AND MACROSCOPIC STAGES

HISTOLOGICALLY ASSESSED MICROSCOPIC MATURITY

OBSERVER ASSESSED MACROSCOPIC MATURITY

Collecting, analyzing, and stage grouping
microscopic maturity

Collecting macroscopic maturity

Fish were selected using random sampling methods (2011 Observer Sampling Manual). From 2007-2011 the observer program
Along with macroscopic maturity assessments 1n 2007 and 2008, observers collected collected maturity from over 25000 pollock. Observers compare the visual characteristics of the ovary with maturity stage
ovary tissue from a subsample of macroscopically assessed fish for histological analysis. descriptions and digital photos provided. Characteristics include; the shape and size of the ovary relative to the abdominal
Each tissue sample was preserved in 10% formalin on the vessel. Once 1n the laboratory cavity, the coloration and transparency of the ovary and individual oocytes, and the fluidity of the oocytes within the ovary.
each specimen was prepared for microscopic observations by slicing to four microns, Spawning stage was i1dentified by the flow of ova through the ovipore with light pressure to the abdomen.
staining with a hematoxylin and eosin stain, and fixing to a slide. Approximately 500

histological specimens were collected. Oocytes were classified histologically according to
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The data show a low level of Spawning stage through the summer with a slight increase
in late fall.

Date decrease as ovaries mature. By mid- March the two early stages of Developing
and Prespawing decrease and are replaced by the advanced stages of Spawning
and Spent. These results show a low level of Spawning stage early in the season,
levels increase in late February and early March, with the highest levels of
Spawning stage observed the first weeks of April.

Figure 1. Phenology of microscopic-assessed female maturity during A season (January 20
through March 25). The shape of the lines shows the levels of Prespawning at its highest at
the beginning of the season. As the season progresses, this stage decrease as ovaries
mature. By mid- March it is replaced by the Spawning stage. These results show a lower

MISCLASSIFICATION TABLE

level of Spawning stage early in the season, levels increase in late February with the Macro
highest levels of Spawning stage observed near the end of March. Micro Immature | Developing | Prespawning | Spawning [ Spent | Total
Immature 35 17 2 1 31 86
Developing 8 34 5 8 8 63
Prespawning 0 98 120 45 0 263
Spawning 1 9 16 41 3] 70
A SEASON A SEASON B SEASON Spent 0 1 0 5 4] 10
Grand Total 44 159 143 100 46| 492

Table 1. Misclassification table comparing macroscopic stages (top) to microscopic stages (left)
assessed from the same ovary specimens. Gray cells indicate agreement of field-assigned
macroscopic maturity stage matches with microscopic maturity stages.

DISCUSSION

Misclassification occurred in 52% of the samples, primarily due to the
assignment of macroscopic Developing stages to ovaries with the
microscopic assignment of Prespawning, and macroscopic staging of
Spawning for ovaries microscopically staged as Prespawning. In the
first case, macroscopic staging underestimates maturation compared to

estimates made by microscopic staging. This may be due to challenges

in differentiating the subtle macroscopic changes for these vitelloginic

MATURITY CODE
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MATURITY CODE
X Immature (N=496)
X Developing (N=3281)
X Pre-Spawning (N=8771)
Spawning (N=2625)
X Spent (N=404)

stages. In the second case, macroscopic staging overestimates
maturation level compared to estimates made by microscopic staging.
This may be due to asynchronous development and the release ova with
pressure to the abdomen, while for the same specimen, few hydrated
occytes occur in the histology sample. Additionally, a high rate of

_ e o — o misclassification occurs with the Spent stage. Identification of the Spent
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follicles (POF). Our data collection time frame did not allow

observations of the full range of spawning due to the focus of the
Figure 2. Distribution of female microscopic- assessed maturity stages for A Season

(January 20 through March 25).

Figure 5. Distribution of female Observer- assessed macroscopic maturity stages
for A Season (January 20 through April 15).

Figure 6. Distribution of female Observer- assessed macroscopic maturity stages

for B Season (June 10 through November 1), fishery on prespawning aggregations. Because these structures are less

described for this work, microscopic assessed oocytes may have been

incorrectly 1dentified.

CONSTRUCTING GRAPHS AND MAPS

Phenology graphs were constructed using histologically assessed microscopic maturity (Figure 1) and observer-assessed macroscopic maturity stages (Figures 3 and 4). Data from all years available were combined to analyze

Because Walleye pollock are an asynchronous, multi-batch spawner;
advances seen at the macroscopic stage are less likely due to the

presence of a single developmental stage, but rather to a combination of

seasonal trends. Colored lines indicate percent maturity stage per date and the gray shading indicates sample numbers. The data are binned over five day intervals. Date intervals with less than 50 samples were not plotted. increasing levels of multiple oocyte stages. If this is the case, comparing

For maps each stage is represented by a unique color. Rules for Observer Program data confidentiality were addressed by insuring that fishing locations plotted were not unique for less than three vessels within a 20X20 macroscopic and microscopic staging on the presence of a single oocyte

nautical mile area. stage, or the presence of the most advanced stage, will likely result in

high levels of misclassification. Stahl (2003) and Williams (2007)
compared microscopic and macroscopic staging for Immature through

Prespawning and found misclassification rates of 26% and 46%
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