10

15

20

25

NPAFC

Doc. No. __203

Rev. No.

Influence of the Marine Abundance of Pink (Oncorhynchus gorbuscha)
and Sockeye Salmon (O. nerka) on Growth of Ozernaya River Sockeye,
1970-1994

by
V. F. Bugaev', D.W. Welch?, M. M. Selifonov', L. E. Grachev!, and M.J. Sweet?

' KamchatNIRO, Fisheries Research Institute of Fisheries and Oceanography
18 Naberezhnaya St., 683602 Petropavlovsk-Kamchatsky, Russia
FAX: 011-7-41522-24364

2 Pacific Biological Station, Dept. of Fisheries and Oceans, Nanaimo, B.C. Canada
e-mail: welchd@pbs.dfo.ca TEL: (604) 756-7218 FAX: (604) 756-7053

submitted to the

NORTH PACIFIC ANADROMOUS FISH COMMISSION
by
The Canadian National Section
October 1996

This paper may be cited in the following manner:

Bugaev, V. F., D.W. Welch, M. M. Selifonov, L. E. Grachev, and M.J. Sweet. 1996. Influence
of the Marine Abundance of Pink (Oncorhynchus gorbuscha) and Sockeye Salmon (O. nerka) on
Growth of Ozernaya River Sockeye, 1970-1994. (NPAFC Doc. 203.) 20 p. + 2 figs. Dept. of
Fisheries and Oceans, Biological Sciences Branch, Pacific Biological Station, Nanaimo, B.C.

Canada. VIR 5K6




30

35

40

45

Bugaev et al. : Marine Growth of Ozernaya River Sockeye..... Page 2.

Abstract

We used an extended data set on the size of Russian sockeye salmon (Oncorhynchus nerka)
from 1970-94 to examine the effect of salmon abundance on sockeye growth. The length and weight
of mature Ozernaya River sockeye was substantially reduced in years when the rharine abundance
of pink salmon (O. gorbuscha) from western and eastern Kamchatkan populations was high, and
slightly reduced when the ocean abundance of Kamchatka sockeye populations was high. The
strongest statistical relationships were found for fish from separate age-groups; measured
relationships using pooled data from all age-classes combined were statistically insignificant. We
estimate that in the absence of pink salmon the most strongly affected age groups would be twice
the size at maturity that they would be if both the eastern and western Kamchatkan pink salmon
populations were simultaneously at peak observed abundances. Trophic competition in the ocean
can therefore have a significant influence on the productivity of salmon populations for the most
strongly affected age-groups, and we conclude that the salmonid carrying capacity of the ocean is
sufficiently limited that it should be considered in the management of salmon populations.

Key words: sockeye salmon; pink salmon; growth; carrying capacity; density-dependence.
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Introduction
It is generally assumed that fluctuations in fish growth rate are correlated with stock

abundance as well as with the abundance of their competitors (Nikolsky 1974). Birman (1985)
suggested that food competition between pink and sockeye salmon at sea results in pink salmon
(Oncorhynchus gorbuscha) abundance influencing the growth of sockeye (O. nerka). Krogius
(1960) showed that the marine growth of sockeye returning to the Ozernaya River and Dalnee Lake
was poorer in odd years, when west Kamchatkan pink salmon were abundant, than in even years,
when the abundance of west Kamchatkan pink salmon was low. However, the correlation between
sockeye growth rate and pink abundance was not statistically significant.

Several other studies have also reported evidence that the marine abundance of Pacific
salmon may affect their growth rates, and smaller body size is associated with a number of
deleterious impacts on reproductive success in salmon (review by Forbes and Peterman 1994). As
most growth occurs in the ocean, if marine trophic competition reduces growth rates sufficiently the
capacity of the ocean to support salmon populations may have a practical limit that should be
considered in salmon management.

Rogers (1980) demonstrated that the size at maturity of Bristol Bay sockeye salmon was
inversely related to their abundance. More recent studies have found statistical evidence for a
reduced marine growth rate for Fraser sockeye when Bristol Bay sockeye salmon were abundant
(Peterman 1984; McKinnell 1995), and in asian coho salmon (O. kisutch) when pink salmon
abundances were high (Ogura et al. 1991). Similar evidence exists that the ocean abundance of asian
chum salmon depresses their own growth in the penultimate year at sea (Ishida et al. 1993). More
generally, Bigler et al. (1996) found evidence that mean size declined with time after 1976 in 45 of
47 North American and Asian salmon stocks examined, a period of generally increasing salmon
abundance (Beamish 1993).

In this paper, we provide an analysis of the impact of the relative numbers of sockeye and
pink from the major spawning populations in Kamchatka on length and weight characteristics of the

Ozernaya River sockeye, one of the largest Asian sockeye stocks.
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Materials and Methods
This study was based on data collected between 1970-1994 by the Ozernovsky Biological

Station, Kamchatka, a branch of the Pacific Research Institute of Fisheries and Oceanography. The
data include the number of pink salmon returning to west and east Kamchatka, the number of
sockeye returning to the Ozernaya and Kamchatka rivers, and the length and weight by age-class of
mature sockeye (Tables 1-3).

The size of Ozernaya sockeye was measured at the counting fence located at the entrance to
Kuril Lake. Only size data for sockeye without evidence of breeding colours were used in the
analysis. Age was assessed following criteria described by Selifonov (1975, 1988, 1989).

Data on pink salmon from both regions and sockeye from the Ozernaya River give partial
information on the marine abundance of these populations. These estimates were supplemented
using data taken from reports on Japanese fisheries in the years of spawning migrations. For
Kamchatka River sockeye, population estimates were based only on their numbers counted in the
outlet of the river, and do not include catches of this stock by Japanese fisheries in the year of

spawning migration.

Results
Size-at-Age

The relative abundance of the main sockeye and pink salmon populations in Kamchatka
fluctuated widely over the period 1970-1994 (Fig. 1). Multiple regression analysis by sex and age-
class between length or weight of the most abundant age groups of fish (2.1, 2.2, 2.3, 2.4, 3.2, 3.3)’
and the abundance of pink and sockeye salmon during 1970-1994 revealed significant differences.
In general, the greatest observed effects were primarily related to the abundance of pink salmon, and
only secondarily to the abundance of sockeye salmon (Tables 4-7). In most cases, the statistically
significant regression coefficients are negative, indicating that an increase in the abundance of

sockeye or pink salmon leads to a decrease in the body size of mature Ozernaya River sockeye.

' The first number indicates the number of years of life spent in freshwater, and the second the
number of years at sea.
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Discussion
In general, the observed relationships between abundance and weight or length of Ozernaya

River sockeye are similar, so we focus our discussions on the growth response in terms of weight.
The occasional differences in regression coefficients when length and weight characteristics of
salmon are both compared with marine abundance are probably a combination of both random
statistical error and variations in condition factor (i.e., fatness). In Fraser River sockeye, variations
in length accounted for most of the inter-annual variation in weight and condition factor played a
secondary role (Killick and Clemens 1963).

Overall, the marine growth of Ozernaya sockeye was more strongly influenced by the ocean
abundance of Kamchatka pink salmon than by the abundance of either sockeye stock (Fig. 2). Based
on the relative magnitude of the regression coefficients (Tables 4-7), the per-capita effect on growth
of sockeye salmon was greater than that for pink salmon, although only the regression coefficients
for pink salmon are statistically significant. However, the predicted overall effect on mean size is
much greater for pink salmon because of the much larger size of these populations, with the
predicted weight-at-maturity of Ozernaya sockeye reduced by half if both east and west pink salmon
populations were simultaneously near their maximum abundance (Fig. 2). Such an effect would
have a very large impact on sockeye productivity.

The best statistical relationships with body weight are achieved for age-specific data, and the
level of correlation is poorer when data from all age-groups are pooled. A plausible interpretation
is that feeding areas used at sea by different age groups of the Ozernaya River sockeye are dissimilar
(Selifonov 1989), so that different age-groups are exposed to different levels of trophic competition.
Rogers (1980) also found different correlation coefficients between abundance and size-weight
characteristics of Bristol Bay sockeye of different age and sex groups. In the Gulf of Alaska, older
sockeye are distributed farther at sea, and the relationship between size variations and abundance
varied for different stocks and age-groups (McKinnell, 1995). There may also be complicated effects
relating to the change in distributional overlap of different species over time, since the distribution
of marine fish tends to change with their abundance (MacCall 1990). Ogura and Ito (1994) showed

that as the abundance of Japanese chum salmon increased, their oceanic range also expanded; thus
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abundance may not necessarily be a stable proxy for marine density or the degree of overlap in ocean
distribution.

Growth and size at maturity of Ozernaya River sockeye are determined by a combination of
environmental and genetic factors. Some evidence suggests the observed differences in body size
of Ozernaya River sockeye in odd- and even-years may also be controlled by genetic factors (Krogius
1960). Killick and Clemens (1963) found no direct relationship between the annual variation in
body size of Fraser River sockeye and the abundance of Fraser sockeye and pink salmon populations
from 1915-60, although Fraser sockeye were larger in even years, when Fraser pink salmon are
virtually absent. They suggested instead that the observed differences might also have been caused
by genetic factors (Killick and Clemens, 1963).

Data collected from the Kamchatka River (Konovalov, 1980; Bugaev and Ostroumov, 1990)
and Kuril Lake (Krokhin and Krogius, 1937; Bugaev, 1976), which is the main spawning ground of
the Ozernaya River sockeye, also support a link between genetic factors and sizes of sockeye
spawners in some spawning grounds. However, our study suggests that the variations in growth rate
of Ozernaya River sockeye are primarily related to the marine abundance of pink and sockeye
populations. If genetic factors were to play a substantial role in the changes in mean size then we
would expect to see long-term trends in mean size dominating, which is not the case. Sano (1963)
also showed that both the size of sockeye and pink salmon caught in the western north Pacific ocean
and the average weight of their stomach contents was smaller in odd years, when pink salmon
abundance was high.

Our analysis indicates that studies of separate age groups are more informative than analyses
based on pooled age-groups. Data on the age structure of the Bolshaya River sockeye population
do not seem to be reliable (unpublished analysis), so it is not possible to establish the variation in
growth for this population by separate age groups. However, the data suggest that the number of
west Kamchatkan pink also has an effect on the body sizes of sockeye from the Bolshaya River. No
statistically significant correlations between abundance of east Kamchatkan pink and the size of

Bolshaya River sockeye was found for the pooled data.
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Conclusions

Our results indicate that the final body sizes of mature sockeye in the Ozernaya River are
affected more by the marine abundance of pink salmon than by the marine abundance of sockeye
from the Ozernaya and Kamchatka rivers. This is probably related to the much higher abundance
of pink salmon (Fig. 1) and because pink salmon feed lower down the food chain (Brodeur 1990;
Pearcy et al 1988; Welch and Parsons 1993). However, on a per-capita basis the effect of sockeye
on their own growth seems greater, perhaps because the trophic overlap and areas of distribution of
pink salmon do not completely match that of sockeye.

The effect of pink salmon abundance should be considered when analyzing the population
dynamics of Russian sockeye. The increase in abundance of the Ozernaya River sockeye, as
observed from the mid-late 1980s to the early 1990s (Selifonov, 1988, and current catch statistics),
may be associated not only with the fertilization of Kuril Lake and other salmon lakes in Kamchatka
(Kurenkov, 1988), but also with the abrupt decrease in the marine abundance of Kamchatkan pink
salmon at the same time. Significant increases in the abundance of Kamchatkan pink might therefore
reduce the productivity of Ozernaya River sockeye, and future evaluations of management strategies
should include not just the possibility of ocean interactions with other stocks of sockeye salmon (e.g.
Peterman 1984), but also the possibility of density-dependent interactions with other species of

salmon.
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Figure Legends

250 Figure 1. Variation in the abundance of pink and sockeye salmon stocks used in the analysis.

Figure 2. Regression planes of the estimated effect on Ozernaya river sockeye weight of the marine
abundance east and west Kamchatka pink and Ozernaya and Kamchatka River sockeye
populations. The abundance of populations not shown in each panel was set to their 1970-94

255 averages when calculating predicted body weight.
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Table 1. Pink and sockeye salmon abundance, in millions of fish.

Year East Kamchatka West Kamchatka Ozernaya River Kamchatka River

Pink Pink Sockeye Sockeye

260 1970 16.2 0.3 23 2.7
1971 229 8.8 2.4 1.2

1972 9.1 1.7 20 0.7

1973 15.6 7.2 1.5 0.9

1974 15.0 22 1.7 0.2

265 1975 38.3 27.8 23 0.7
1976 19.9 11.3 1.8 0.7

1977 51.2 56.5 1.4 1.7

1978 11.0 13.6 2.4 1.7

1979 53.6 71.3 2.4 1.4

270 1980 4.3 21.1 2.8 1.6
1981 57.8 41.4 2.5 1.5

1982 15.1 34.8 1.8 1.5

1983 38.7 153.2 2.8 2.3

1984 26.7 78.1 4.2 2.6

275 1985 22.8 8.7 59 1.8
1986 39 37.5 43 1.1

1987 52.8 1.6 5.7 1.6

1988 8.6 33.0 3.7 1.0

1989 65.9 1.6 5.0 0.9

280 1990 26.3 26.8 10.6 0.6
1991 95.3 2.8 6.7 0.6

1992 9.8 15.9 6.5 1.6

1993 66.8 0.6 54 2.0

1994 20.7 106.4 5.3 1.8
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Table 2. Lengths-at-age of Ozernaya River sockeye salmon (cms).
L1 1.2 1.3 2.1 2.2 2.3 24

Year o o £ o 2 " J 9 o 2 s 14

1970 - - - - - 411 580 552 625 602 - 63.0
1971 - - - . - 408 569 556 635 610 647 610
1972 - . - - - 418 579 564 642 617 680  63.0
1973 - - - - - 435 561 554 637 610 670 628
1974 - - - - - 428 580 560 630 61.1 620 608
1975 - - . - - 412 606 560 643 610 667 605
1976 - - - - - 427 577 566 640 610 645 628
1977 - - - 71.0 - 399 574 548 657 622 636 626
1978 400 547 530 - 580 402 568 559 646  61.2 - -

1979 36.5 - 60.5 621 59.0 389 547 535 634 596 645 64.0
1980 - 570 538 620 - 398 557 539 624 606 - 62.8
1981 - - - 641 594 373 558 541 633 600 622 616
1982 . - - - - 392 547 533 636 603 624 618
1983 - - . - 570 340 521 513 616 581 626 -

1984 . . - - . 370 534 536 620 588 625 -

1985 . - - 580 620 410 552 552 629 597 695 618
1986 37.8 533 - 575 625 406 560 550 630 598 625 600
1987 - 505 472 608 56.6 388 544 523 626 593 621 583
1988 - 495 - 627 588 376 551 545 623 596 628 -

1989 - - - - - 400 532 528 629 596 649 615
1990 385 475 - - 63.6 413 556 543 63.8 608 648 619
1991 - 4677 490 640 61.6 387 533 533 616 582 625 608
1992 - 52.5 - 604 595 389 541 532 615 583 665 595
1993 - 51.8 527 - 590 390 540 537 623 596 623 590
1994 - - - 61.6 586 380 533 530 624 591 632 655
Avg 382 515 527 622 597 398 556 544 631 601 642 617
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Table 2 (continued).
3.1 3.2 3.3 3.4 Average

Year o o g o £ °s ¢ o £

1970 - 581 560 615  60.8 - - 60.0  59.0
1971 - 572 556 64.8 620 - - 60.4 585
1972 ; 600 574 646 620 - - 62.0  59.1
1973 464 583 558 642  63.0 - - 618 599
1974 - 60.7 561 642 624 - - 617  59.0
1975 - 588 57.0 650 61.8 - - 61.9  59.0
1976 - 575 56.7 - - - - 61.1 595
1977 - 585 551 642 626 - - 63.3 598
1978 453 586 567 639 607 - - 595 595
1979 409 575 548 63.6  60.1 - 645 552  56.8
1980 385 57.0 549 - 62.0 - 640 589 575
1981 - 600 536 630 596 - - 60.0  58.0
1982 40.1 568 541 63.5 609 - 620 576 574
1983 359 527 507 610 586 57.0 - 586  57.0
1984 410 549 534 620 593  66.0 - 599 583
1985 - 56.1 551 624  59.5 63.8 - 60.6 588
1986 445 533 535 673 606 650 636 59.1 584
1987 - 559 536 603  57.1 - - 586 574
1988 385 545 542 634  60.7 - - 58.8 584
1989 390 544 546 628 602 - - 578 578
1990 - 573 543 646 618  69.0 - 63.0  59.0
1991 441 545 525 626 584 620 - 574  56.0
1992 - 582 541 612 597 - 610 577 570
1993 - 547 546 633  59.6 - - 59.7 586
1994 - 556 599 620  59.1 - - 59.6  58.5
Avg 431 568 550 633 605 638 630 59.8 583
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Table 3. Weight-at-age of Ozernaya River sockeye salmon (kgs).
1.1 12 13 2.1 2.2 2.3 2.4

Year P P I P 2 " rd 4 rd 4 e 4

1970 - - - - - 1.02 257 224 322 282 - 3.10
1971 - - - - - 0.85 233 220 332 288 333 295
1972 - - - - - 098 256 230 350 3.04 410 330
1973 - . - - - 1.06 223 212 323 284 378 327
1974 - - - - - 1.00 250 218 310 282 295  3.00
1975 - - - - - 090 283 223 326 280 3.52 3.20
1976 . - - - - 1.00 257 240 322 297 340 298
1977 - - - 4.20 - 072 225 189 345 294 286 296
1978  0.70 211 1.85 - 245 085 235 218 362 296 - -

1979  0.60 - 260 28 255 077 201 183 324 265 320 3.55
1980 - 260 235 3.5 - 0.83 233 209 329 282 - 3.25
1981 - - - 377 273 070 246 209 348 289 275 3.07
1982 - - - - - 0.80 224 203 354 293 334 315
1983 . - - . 240 055 1.83 170  3.06 250 3.02 -

1984 . - - . 0.60 208 204 333 277 3.19 -

1985 - - - 220 255 097 238 231 338 285 455 327
1986 .75 2.08 - 263 330 1.14 245 222 341 295 337  3.02
1987 - 182 140 3.18 245 085 221 196 338 286 327 278
1988 - 1.70 - 356 288 074 267 221 337 291  3.25 -

1989 - - - - - 088 203 192 334 285 374 298
1990  ¢.75 1.15 - - 334 098 230 215 358 3.02 378 329
1991 - 131 135 365 325 075 199 200 309 264 330 292
1992 - 1.47 - 2.84 284 070 210 1.89 305 264 408 255
1993 - 1.76  1.87 - 270 098 210 196 322 276 3.16 265
1994 - - 298 263 059 190 1.82 323 271 298 350
Avg 07 178 190 3.17 277 085 229 208 332 283 341 308
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Table 3. (Continued).

Page 16.

3.1 3.2 3.3 3.4 Average

Year o o £ oal £ o £ o £

1970 - 250 233 320 270 y - 265 235
1971 - 244 217 351 3.10 - . 258 257
1972 . 272 230 350  3.10 - - 3.18 2.80
1973 120 246 221 325 327 . - 299 274
1974 - 270 226 340  3.03 - - 293 270
1975 - 260 244 327 285 . - 3.06  2.56
1976 - 246 238 . - - - 279  2.68
1977 - 233 192 321 292 - - 3.08  2.60
1978 122 245 225 343  3.00 - - 310 271
1979 085 230 200 337 266 - 340 225 227
1980 070 249 213 - 3.53 - 380 282 250
1981 - 285 208 335 275 - - 315 272
1982 (085 254 202 346 301 - 320 265 256
1983  0.64 1.86 1.59  3.10 254 230 - 267 238
1984 100 227 201 334 286  3.60 - 3.2 271
1985 - 251 227 339 284 332 - 311 275
1986 120 214 211 4.02  3.11 370 350 289 274
1987 - 240 199  3.01 2.45 - - 287 260
1988 075 214 215 359  3.00 - - 288 274
1989 075 211 201 324 28] - - 266  2.60
1990 - 254 218 382 314 495 - 3.07 279
1991 115 222 187 322 255 340 - 250  2.44
1992 - 249 199 306 290 - 3.02 255 240
1993 - 220 212 340 270 - . 287 262
1994 . 223 284 307 263 - - 281 261
Avg 094 240 215 336 289 355 338 285 261
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405 Table 4. Summary of regression coefficients (x107) of the per capita effect of sockeye and pink salmon abundance on average weight at return (kgs) of
Ozernaya sockeye by sex and age. Starred values indicate statistically significant regression coefficients at the 5% (*) and 1% (**) probability
level.

Age W. Pink  E. Pink Ozernaya Kamchatka R? p value

Group Sockeye Sockeye

410 Male 2.1 -2.6%* -1.6 -1.7 -41.1 0.58 <0.01
2.2 -2.8* -3.8* -32.2 -79.7 0.52 <0.01
2.3 -0.7 -1.4 4.8 3.8 0.07 0.84
2.4 -5.7% -7.8% 67.8 92.1 0.46 0.03
3.2 -2.7* -1.9 -18.4 -42.2 0.36 0.06
415 3.3 -0.1 -4.0 19.7 -128.6 0.30 0.14
Pooled -0.6 2.6 3.0 -19.4 0.08 0.78
Female 2.2 -2.5%* -3.2%* -8.9 -43.0 0.61 <0.01
2.3 -1.4% -1.9 -3.2 -40.4 0.42 0.02
420 2.4 -5.1* 2.1 -10.4 -95.2 0.39 0.08
3.2 -0.8 -4.1 3.2 -46.7 0.22 0.27
3.3 -1.2 -6.7%* -11.5 -122.1 0.60 <0.01
Pooled -0.4 -2.1 10.5 -72.4 0.27 0.16
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425 Table 5. Estimated effect of the mean abundance of different stocks discussed in the text on Ozernaya sockeye weight (kgs). The calculations show
the predicted effect on mean weight if the average abundance of each stock dropped to zero. Single and double asterisks indicate results
based on regression equations statistically significant at probabilities less than 5% and 1%, respectively.

Sex Age W. Pink E. Pink Ozernaya Sockeye Kamchatka Net Effect (kgs)
Group Sockeye
Male 2.1 -0.08 -0.05 -0.01 -0.05 -0.19%*
430 2.2 -0.09 -0.12 -0.12 -0.10 -0.43%%*
2.3 -0.02 -0.04 0.02 0.00 -0.04
2.4 -0.17 -0.24 0.25 0.12 -0.04*
32 -0.08 -0.06 -0.07 -0.06 -0.26
3.3 0.00 -0.12 0.07 -0.17 -0.22
435 Pooled -0.02 -0.08 0.01 -0.03 -0.11
Female 2.2 -0.08 -0.10 -0.03 -0.06 -0.26**
2.3 -0.04 -0.06 -0.01 -0.05 -0.17%
2.4 -0.16 -0.06 -0.04 -0.13 -0.38
440 32 -0.02 -0.13 0.01 -0.06 -0.20
3.3 -0.04 -0.21 -0.04 -0.16 -0.45%*
Pooled -0.01 -0.06 0.04 -0.10 -0.13
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445 Table 6. Summary of regression coefficients of sockeye and pink salmon abundance on average length at return (cms) of Ozernaya sockeye
by sex and age. ’

Regression Coefficient

Sex Age Group W. Pink E. Pink Ozernaya Kamchatka R’ p value

Sockeye Sockeye
Male 2.1 -0.032%* -0.025* -0.141 -1.087*  0.71 <0.01
450 2.2 -0.019* -0.020 -0.411%** -0.749  0.54 <0.01
2.3 -0.002 -0.001 -0.197* -0.491 029 0.13
2.4 -0.018 -0.029 0.046 0.057  0.19 0.43
3.2 -0.018 -0.013 -0.380* -0.608  0.37 0.05
3.3 0.001 -0.015 -0.147 -1.450%*  0.44 0.03
455 Pooled -0.004 -0.020 -0.040 -0.640 0.13 0.56
Female 2.2 -0.015* -0.020* -0.222% -0.563  0.63 <0.01
2.3 -0.008 -0.010 -0.227%* -0.480  0.51 <0.01
2.4 0.035%* -0.012 -0.167 -0.107 043 0.05
3.2 -0.008 -0.025 -0.151 -0415 023 0.25
460 3.3 -0.005 -0.024* -0.266* -0.980*  0.57 <0.01
Pooled -0.006 -0.016 -0.103 -0.061  0.29 0.13
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Table 7. Estimated effect of mean abundance on Ozernaya Sockeye Lengths ( cm)

465 Sex Age Group W. Pink E. Pink Ozernaya Kamchatka Net Effect (kg)
Sockeye Sockeye

Male 2.1 -0.98 -0.76 -0.53 -1.49 -3.76%*

2.2 -0.57 -0.60 -1.53 -1.03 -3.74 %%

2.3 -0.07 -0.03 -0.74 -0.67 -1.51

2.4 -0.54 -0.90 0.17 0.08 -1.19

470 3.2 -0.56 -0.40 -1.42 -0.83 -3.21%*

3.3 0.02 -0.46 -0.55 -1.99 -2.98%*

Pooled -0.13 -0.61 -0.15 -0.88 -1.76

Female 2.2 -0.47 -0.62 -0.83 -0.77 -2.69%*

475 2.3 -0.26 -0.30 -0.85 -0.66 -2.07%*

2.4 1.06 -0.36 -0.62 -0.15 -0.07*

3.2 -0.24 -0.76 -0.56 -0.57 -2.13

3.3 -0.16 -0.73 -0.99 -1.34 -3.23**

Pooled -0.19 -0.48 -0.38 -0.08 -1.14

480
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