Apparent Age of First Reproduction in Steller Sea Lions on Russian Rookeries
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Introduction

The Steller sea lion is endemic to the North Pacific Ocean. There are three populations of Steller sea lion recognized at the present time
based on genetic analysis, population dynamics, and movement patterns. Our research area is the western-most part of the range where
the Asian and Western populations meet (Fig. 1). Age of first reproduction is a key parameter in demographic studies. Steller sea lion
females can ovulate as early as age 3 and give birth at age 4, but the majority of females first give birth at age 5. However, there is little
information available on the variability of this vital rate among different rookeries, geographic areas, or stocks.
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Methods and Material

Age:
We used behavioral observations to record apparent age of first reproduction marked Steller sea lions at six rookeries across the Russian m4 YA
Far East in 2002-2011. Five rookeries were within the Asian population and one belonged to the Western stock (Fig. 1). The first cohort of m's ’"
Steller sea lion pups was branded in summer 1989 during first US-Soviet Steller sea lion research cruise to the Kuril Islands. Up to 2011, Ly
almost 9,000 Steller sea lion pups were marked with permanent brands at all 10 major rookeries. Since 2002, seasonal field camps were i "d
established at most of the Steller sea lion rookeries where observers worked every breeding season. Total survey effort for all sites @7 o]
combined reached almost 4,000 days or 50-90 days per season/site. A total over 700 branded Steller sea lion females age 4+ were s %‘

resighted on rookeries over 2,000 times during 2002-2011. Our data show that a majority of the sea lions returned for breeding to their
natal sites, but due to uneven marking and resighting effort in the first step of our analysis, we included only 411 Steller sea lion females
from 6 rookeries and cohorts branded in 1998-2007.
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Fig. 2. Age of first reproduction of Steller sea lions on Russian rookeries
— all females age 4+; B — females with at least 1 birth
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Results

No females were seen giving birth or were with a pup at age 3. Only 55 (13.4%) females were first seen with a pup at age 4; 212 females
(51.6%) at age 5; 80 (19.5%) at age 6; 16 (3.9%) at age 7; and 6 (1.5%) at age 8 years old. We did not observe any females giving birth for
the first time at age 9 or older (Fig. 2A). It is important to point out that 42 females (10.2%) in our data set were never seen giving birth or
nursing a pup. But they were present on all rookeries. For now they were excluded from further analysis. Excluding these non-breeders
changed our previous calculation slightly, but the majority of females gave birth to pups to the first time at age 5, and an approximately
similar proportion of females gave first birth at ages 4 and 6. After age 6 about 95% of Steller sea lion females were mature and
participated in reproduction at least once (Fig. 2B).
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The mean age of first reproduction calculated from 369 females was 5.20%£0.082 (95% ClI, ranged 4.64-6.0) years old.
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To test differences between rookeries and marking cohorts, we faced the problem of sample size reduction. Splitting samples into
marking cohorts reduced sample size in each group and made them unbalanced. Even between-rookeries comparisons were possible
only with further restricted sample size; we had to exclude from analysis all females that had observational gaps before they first gave
birth and cohorts marked in 1998-2005. It reduced the sample size to 294 females (Fig. 3). The age of first reproduction of females
among Kuril Islands rookeries was slightly different but differences were not significant which allowed us to pool all rookeries together.
The mean of age of first reproduction for the Kurils rookeries was lower than for the Commander Islands. The difference was not large,
but statistically significant (p<0.05). The Kozlova Cape rookery on the Kamchatka coast had intermediate value.
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Fig. 3. Mean age of first reproduction of Steller sea lions on Russian rookeries 4
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The only historical data on Steller sea lion age of first reproduction exists in the Gulf of Alaska for the late 1970s in a report by Calkins
and Pitcher (1982) (Fig. 4). Comparing results is difficult due to the different methods used in both studies and sample sizes, but the
differences are obvious and likely related to the different demographic state of Steller sea lion populations in the compared regions and
historical periods.

Conclusions

» Majority of SSL females on Russian rookeries give birth to the first pup at age 5 years old.

* Females in the Kuril Islands became mature and give birth to their first pup earlier than females from the Commander Islands.

* Females in the Gulf of Alaska in the late 1970s became mature and gave birth to their first pup earlier than females on Russian rookeries
during 2002-2011.
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Fig. 4. Age of first reproduction in Steller sea lions in the Gulf of Alaska in
the late 1970s (Calkins and Pitcher, 1982)
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