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SUMMARY

The Fraser River Sturgeon Conservation Society (FRSCS), a not-for-profit charitable organization
founded in 1997, has a mandate to conserve and restore Fraser River White Sturgeon, raise public
awareness of Fraser River sturgeon and their ecosystem, and produce reliable information
regarding Fraser River White Sturgeon and their habitat. This summary report provides population
and stock status assessments (as of January 2012) from the FRSCS’ Lower Fraser River White
Sturgeon Monitoring and Assessment Program. For detailed information regarding program
background, methodologies, and population modeling, please refer to the 2007 manuscript report
(Nelson et al. 2008) available on the FRSCS web site:
http://www.frasersturgeon.com/media/LFRWS-manuscript-2007.pdf.

Since April 2000, this program has relied on the volunteer efforts and contributions of angling
guides, recreational, commercial, and Aboriginal fishermen, test fishery and enforcement
personnel, and various fishery monitors. Volunteers from each of these sectors were trained to
sample and tag White Sturgeon, and record and transfer data. By December 2012, volunteers had
tagged and released 54,190 sturgeon, conducted 101,834 sturgeon sampling events, and
documented 42,407 recapture events of tags applied by the FRSCS program.

A mathematical model using mark-recapture data has been developed to provide reliable
estimates of the abundance of White Sturgeon in the lower Fraser River study area, by size/age
group and location. The model includes information of tag distribution and seasonal mixing, and is
sensitive to estimates of mortality, emigration, and observer error. As of January 2012, the mean
abundance estimate for White Sturgeon from 40-279 cm fork length (FL) in the lower Fraser River
was 49,313 (95% CLs 46,895-51,731; +/- 4.9% of the mean). The 2012 population estimate
represents a 8.6 increase over the 2011 estimate; however, the 2012 estimate is 15.1% below the
peak abundance estimated in 2003. Comparable abundance estimates by size category indicate
that the greatest decline has been for sturgeon less than 80 cm FL. In 2012 there was a notable
increase in the estimated number of sturgeon in the 140-159 cm and 160-179 cm size groups; this
result was also voiced by program volunteers in 2012 as an observed increase in the proportion of
untagged sturgeon in respective total samples, mostly in the late summer and fall of 2012

Comparisons of the proportion of juvenile sturgeon captured by angling only and by the Albion Test
Fishery (an independent program that utilizes drift gill net gear) over time also suggests that the
abundance of juvenile White Sturgeon has been decreasing since 2003. However, small juvenile
sturgeon (less than 60 cm) are not likely sampled by angling gear as effectively as larger fish (i.e.,
they are not well-represented in the angled sample). Either these smaller fish are not as
susceptible to angling (i.e., hook size or bait preference), or they are simply in low abundance
within the population, or both; population estimates provide no information on the mechanism.
Regardless of the reason, the low numbers of small sturgeon observed in the samples means that
our ability to detect change in the population of small sturgeon is much less than for larger
sturgeon. Any bias or uncertainty generated by assumption failures will be magnified for small fish.

The abundance estimates presented in this paper are estimates of the mean number of sturgeon
in the 40-279 cm size range that resided within the study area over each two-year period centered
on the beginning of the given assessment year. Although our study samples and applies tags to
several sturgeon smaller than 40 cm and larger than 279 cm FL each year, the numbers of
recaptured tags within these size ranges (within a 24-month assessment period) is typically too low
to include these size categories in our analyses. In addition, some of the 40-279 cm lower Fraser
River origin White Sturgeon will could be located in marine and freshwater areas outside our core
study area during a 24-month assessment period; thus, our estimates do not represent the entire
population of Lower Fraser River White Sturgeon. Other methods, such as Stock Reduction
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Analysis (SRA), attempt to estimate both the trends and annual abundance for the entire
population of the Lower Fraser White Sturgeon (Whitlock and McAllister 2012.) and thus those
estimates tend to be larger than our annual estimates. Work is currently underway to determine
the reliability of the SRA model estimates for population size and develop an open population
mark-recapture model that will use all the available PIT tag data.

Freshwater areas accessible to lower Fraser River White Sturgeon that are outside our study area
include: the entire North Arm and adjacent Middle Arm south of Lulu Island, the Pitt River and Pitt
Lake, and Harrison Lake. All marine waters westward of the entrance points of the Fraser River at
Garry Point and Canoe Pass (Figure 1) are outside our study area, and substantial numbers of
White Sturgeon have been observed and captured in the bays and mouths of rivers in northern
Puget Sound, with additional sightings and captures in the southern Strait of Georgia and
inlets/estuarine habitats on southern and western Vancouver Island. Acoustic telemetry data have
shown that a portion of lower Fraser River White Sturgeon may migrate to marine areas beyond
the Fraser estuary, particularly during summer months (David Robichaud, LGL Limited, pers.
comm.). Water and sturgeon fin ray/tissue samples from Puget Sound, the lower Fraser River, and
major tributaries are being collected for microchemistry and genetic analyses that could help
determine the origin and life history for White Sturgeon present in Puget Sound and other marine
waters near the Fraser River.

Recaptures of tagged sturgeon during this study have confirmed that movements and migrations
occur throughout the entire lower Fraser River study area. Many of the sturgeon tagged during this
program have been recaptured and sampled multiple times by program volunteers. Approximately
17.1% (10,166 individual fish) of all sturgeon tagged through December 2012 have been sampled
multiple times each since the beginning of the study; 135 have been sampled eight times, and
three have been sampled 17 times. Multiple capture/sampling events (by FRSCS volunteers) of
individual tagged sturgeon can occur on an annual basis, with some fish sampled up to five times
in a single year. Since the commencement of the program in 1999, angling has accounted for
88.5% of all sturgeon samples, followed by samples from First Nations net fisheries (5.3%) and the
Albion Test Fishery (5.0%).

A comparison of average annual growth rates, determined from measurements obtained from
individual tagged sturgeon that were subsequently recaptured and re-measured, suggests that
annual growth rates for most size groups of White Sturgeon were greater before 2005. Average
annual growth (for sturgeon 60-180 cm FL) from 2005-2009 (3.81 cm/year) represented a 30.5%
decrease from respective previous growth rates from 2000-2004 (5.48 cm/year). In 2012, the
average annual growth rate for all size groups (5.45 cm/year) was higher than that in both 2010
(4.67 cm/yr) and 2011 (4.53 cm/yr). The 2012 average growth rate, and respective individual
growth rates for all six 20-cm size groups from 60-180 cm FL, were the highest since 2004.
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Table 1. Sampling zones used for population estimation of White Sturgeon, 2011-2012.

Zone River Km From To
S* 0-25 Georgia Strait Eastern Annacis Island
3, 5** 26-56.5 & P0-P4 Eastern Annacis Island Albion Ferry Crossing
6, 7** 56.5-78 Albion Ferry Crossing Mission Bridge
8 79-93 Mission Bridge Mouth of Sumas River
10 HO-H19 Confluence Fraser River Outlet of Harrison Lake
12 94-122 Mouth of Sumas River Agassiz Bridge
13 123-158 Agassiz Bridge Hwy 1 Bridge (Hope)
14 159-187 Hwy 1 Bridge (Hope) Lady Franklin Rock (Yale)

* Zone S is the Main (South) Arm including Canoe Pass; from Figure 2 this is zone 2S and zone 2C
** Zone 5 includes the lower 4 kms of the Pitt River, from the Fraser mainstem to the Hwy 7 Bridge (rkm P0-P4)
*** Zone 7 is the lower 2 kms of the Stave River, downstream of the dam (rkm ST0-ST2)

Table 2. Sampling regions used for population estimates of White Sturgeon, 2011-2012.

Region Zones Description
A S Georgia Strait to Eastern Annacis Island (South Arm of Fraser)
B 3,56,7 E. Annacis Is. to Mission Bridge; lower 4 km of Pitt River
(below Hyw 7 bridge); lower Stave River (below dam)
C 8, 10, 12, 13 Mission Bridge to Hope including the Harrison River
D 14 Hwy 1 Bridge (Hope) to Lady Franklin Rock (Yale)

Table 3. Parameter estimates for linear and non-linear sturgeon growth models from 2008-2009.

Parameter Estimate Std Error R
Linear
Daily Increment 8.212E-03 4.100E-04 0.158

Non-Linear von-Bertalanffy

L- 532.6 15.8

g 2.076E-05 1.003E-06




Table 4. Population estimates for White Sturgeon in the Lower Fraser River, by sampling region, 2012.

Sampling Region Zone 95% HPD?
From To Codes' Mean Mode Low High Std. Dev
A Georgia Strait East Annacis Is. S 5,672 5,360 3,960 7,600 948
B  East Annacis Is. Mission Br. 3,5 6,7 17,665 17,620 16,550 18,810 574
C Mission Br. Hwy 1 Br. (Hope) 8, 10, 12, 13 24,197 24170 23,170 25,240 524
D Hwy 1 Br. (Hope) Yale 14 1,779 1,755 1,520 2,052 136
Total 49,313 46,895 51,731 1,234

! See Table 1

*HPD - Highest Probability Density. See Nelson et al. 2004 for explanation of this statistic.

Table 5. Population estimates for White Sturgeon in the Lower Fraser River, by 20-cm size class, 2012. Scaled
MLE values are calculated from the MLE of each size bin scaled to the mean total estimate (see Table 4).
An illustration of these estimates and their associated HPD values is presented in Figure 5.

Size Scaled HPD” (percent)
Class (cm) MLE’ Percent Low High CV° (%)
40-59 1,868 3.8 2.2 7.7 34.0
60-79 4,740 9.6 8.3 11.2 7.5
80-99 10,312 20.9 19.2 22.8 43
100-119 9,474 19.2 17.8 20.8 4.0
120-139 7,248 14.7 13.6 15.9 3.9
140-159 5,460 11.1 10.2 12.1 43
160-179 3,800 7.7 6.9 8.6 5.4
180-199 2,861 5.8 4.9 6.9 8.4
200-219 1,507 3.1 2.4 4.1 13.8
220-239 1,505 3.1 2.4 4.1 13.8
240-259 379 0.8 0.4 2.3 54.5
260-279 159 0.3 0.1 2.0 60.6

Total 49,313 100.0 2.5

" MLE - Maximum Likelihood Estimate
*HPD - Highest Probability Density
% CV - Coefficient of Variation

Table 6. Summary of mean annual population estimates, proportional (percent) changes in estimates between
years, and 95% confidence limits for annual estimates (numeric and percent of respective mean
estimates) of White Sturgeon in the lower Fraser River from 2001-2012.

Population Assessment Year:

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Mean (Annual) Population Estimate:
Percent Change from Previous (Annual) Estimate:
95% Confidence Bounds (+/-):

95% Confidence Bounds as a % of Population Estimate:

48,136 48,362

0.5%

3,359 3,058

70% 6.3%

58,090 56,268 49,955

201% -31% -11.2%

4,600 3,453 2,304

79%  6.1%

4.6%

46,957 46,108 45,896

-6.0% -18% -0.5%

2,238 2,136 2,349

48% 46% 46%

43,628 45,399

-4.9%

2,514

5.8%

4.1%

3,048

6.7%

44,713 49,313

-1.5% 8.6%

2,079 2,418

46% 4.9%
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Figure 1. lllustration of the general study area and the location of the four main sampling regions (A, B, C, and D) used for data summaries presented in

this report. Each sampling region is made up of individual sampling zones used in the analytical model to stratify tag release and recapture data
see Table 1 for a description of sampling zone locations. See Table 2 for a description of the boundaries for each sampling region
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Figure 2.

Mean population estimates of White Sturgeon in the lower Fraser River, by sampling region, 2012
(see Table 4). Ranges show the 95% Highest Probability Density. These population estimates
represent the average abundance of White Sturgeon present in each of the Sampling Regions over
the course of the 24-month study period. Sturgeon movement and migration within the study area will
result in a proportional redistribution of these mean population estimates, by season. The average
abundance of White Sturgeon within the study area in 2012 downstream of the Mission Bridge
(Sampling Regions A and B) was 23,337 (47.3% of the total population estimate). The average
abundance of White Sturgeon within the study area in 2012 upstream of the Mission Bridge (to Lady
Franklin Rock near Yale; Sampling Regions C and D) was 25,976 (52.7% of the total population
estimate).
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Figure 3.

Mean population estimates of White Sturgeon in the lower Fraser River, by 20-cm size group, 2012.
Ranges show the 95% Highest Probability Density. All sampling regions are combined for this
analysis.
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Figure 4. Comparison of mean annual population estimates of lower Fraser River White Sturgeon, 2001-2012. Confidence ranges show the 95%
Highest Probability Density. All sampling regions are combined for this analysis. In 2005 the population decreased significantly from the
2004 estimate; this was followed in 2006-2008 by gradual decreases in mean estimates (not significant). In 2009 the population decreased
significantly from the 2005 estimate. In 2012, although the mean estimate of the number of sturgeon less than 80 cm FL decreased below
the respective 2011 estimate, the numbers of fish from 80-179 cm increased from the respective 2011 estimate. Annual decreases in total
population estimates after 2003 are largely the result of decreases in the number of sturgeon under 80 cm FL (see Figure 5).
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Figure 5. Comparison of mean population estimates of White Sturgeon in the lower Fraser River, by 20-cm size group, for assessment years 2004 through
2012. Ranges show the 95% Highest Probability Density. Significant decreases in the numbers of sturgeon occurred in all three of the smallest size
groups (below a meter fork length) during these years; the greatest decreases were for the smallest size groups. The population of juvenile sturgeon
(40-99 cm fork length) in the lower Fraser River decreased 51.6% between 2004 and 2012. Mean estimates of sub-mature (100-159 cm fork length)
sturgeon tended to remain stable or slightly increase, and mature sturgeon (over 159 cm fork length) tended to remain stable during this same time
period. In 2012 there was a notable increase in the estimated number of sturgeon in the 140-159 cm and 160-179 cm size groups; this result was also
voiced by program volunteers in 2012 as an observed increase in the proportion of untagged sturgeon in respective total samples, mostly in the late
summer and fall of 2012.
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Figure 6.  Estimated numbers of juvenile sturgeon (40-99 cm), sub-mature sturgeon (100-159 cm), and mature adult sturgeon (>160 cm fork length) in the lower

Fraser River, 2004-2012. Pooling of data for three size groups, as opposed to 20-cm size groups (presented in Table 5 and Figure 5), provided a
sufficient number of recaptures to use a spatially stratified approach that addresses observed differences in the mark rates and size of sturgeon caught

in the four sampling regions. The vertical bars indicate the 95% CLs for each estimate.
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lllustration of the comparative percentages of sampled sturgeon less than 130 cm FL, by 10-cm size
groups, captured by angling in 2000-01 and 2011-12.
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Figure 8.

lllustration of the comparative percentages of sampled sturgeon less than 130 cm FL, by 10-cm size
groups, captured in the Albion Test Fishery in 2000 and 2012.
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Figure 9.

Comparison of the number of White Sturgeon (all sizes) captured in the Albion Test Fishery, 2000-2012.
* In 2007 the test fishery operated from 18 June through 30 November (applies to Figures 9 and 10)

** |n 2008 the test fishery operated from 5 May through 30 November (applies to Figures 9 and 10)

** |In 2012 the test fishery operated from 25 April through 30 November (applies to Figures 9 and 10)
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Figure 10. Comparison of the number of White Sturgeon (all sizes) captured in the Albion Test Fishery, by month,

from 2000-2012. The Albion Test Fishery (a test gill net) applies relatively similar levels of effort (two 20-
min sets during high slack tide) on a daily basis from April-November at the same location (sampling
region B, rkm 58) in the mainstem Fraser River.
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Figure 11. Comparison of average annual growth increments of White Sturgeon (cm), by 20-cm size groups, from
2001 through 2012. Annual growth was determined from measurements obtained from individual,

tagged sturgeon that were subsequently recaptured. Growth rates in 2012 were the highest observed
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since 2004 for all size groups.

60-80 80-100 100-120 120-140 140-160 160-180
Fork Length (cm)

m2000-04 ®2005-09 02010-12 |

7.0

6.0

Annual Growth Increment (cm)

Figure 12. Comparison of average annual growth increments of White Sturgeon (cm), by 20-cm size groups, in the
lower Fraser River during three time periods: 2000-04 (averaged), 2005-09 (averaged), and 2010-12
(averaged). Growth rates for all size groups of White Sturgeon declined in 2005 and have remained at
levels well below those observed prior to 2005 (see Figure 11). From 2010-2012, growth rates
increased from 2005-09 levels for all size groups, but were still below the pre-2005 rates.
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Figure 13. Number of sturgeon examined for the presence of a PIT tag, by month, for each year from 2000-2012.
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Figure 14. Total number of sturgeon examined for PIT tags and the annual mark rate within the study area by

assessment year, 2000-2012.
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Figure 15. Number of tags applied and reported number of tags recaptured within the study area by assessment
year, 2000-2012.
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Figure 16. Monthly variability in estimates of sturgeon mark rates in the study area by assessment year, 2000-
2012.
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FRASER RIVER STUGEON CONSERVATION SOCIETY FAX to Jim Rissling

WHITE STURGEON BIOSAMPLING, TAGGING, AND MARK- RECAPTURE RECORDS

: 604-792-2630 (phone: 604-792-4368)

Page: of

Name/Phone Number of Person that Recorded Data:

Phone No:
Date (dd/mmml/yy Sampling Area: Weather: No. Passengers:
Vessel Information: Vessel Name Launch Location Launch Time: Return Time:
Start End Total Start End Total Start End Total
Angling/Sampling Effort Time Time Minutes Time Time Minutes Time Time Minutes Grand Total (Minutes)

Rod/Gear 1 (Name)

Rod/Gear 2 (Name)

Rod/Gear 3 (Name)

Rod/Gear 4 (Name)

COMPLETE FOR ALL STURGEON CAPTURED TAGS APPLIED RECAPTURES tn20THER
Was the Condition Comments
River Sturgeon Deformity Verified code for
Fish Km Scanned? Fork Length / Wound (Scanned at release) sturgeon
No. (Captured) | (Yes/No) (cm) Girth (cm) Code! Tag Number Tag Number at
release
Comments:

1Deformity/wound/scar codes: DEF = physical deformity; BLED = bleeding; BITE = seal bite; CUT = slice or tear; NET = net scar; OTHER = other (note in comments)

2Condition codes: 1 = vigorous, no bleeding; 2 = vigorous, bleeding; 3 = lethargic, no bleeding; 4 = lethargic, bleeding; 5 = dead
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Appendix B. Lower Fraser River sturgeon sampling, tagging, and recapture summary, by month and year, 1999-2012.

No. No.
No. Released No. Scanned, No. Mark Released  No. Scanned, No. Mark
Scanned WithTag  Not Tagged, Recaptured Rate No. Scanned With Tag  Not Tagged, Not Recaptured Rate
Month (All) (Head) Not Recaptured (Head Tag) (%) Year (All) (Head) Recaptured  (Head Tag) (%)

Jan-04 144 122 0 22 15.3%
Feb-04 316 272 3 41 13.0%
Mar-04 145 114 3 28 19.3%
Apr-04 743 575 7 161 21.7%
May-04 589 447 4 138 23.4%
Jun-04 430 314 7 109 25.3%

Jul-04 493 362 5 126 25.6%
Aug-04 656 434 44 178 27.1%
Sep-04 840 583 14 243 28.9%
Oct-04 1695 917 310 468 27.6%
Nov-04 1092 603 205 284 26.0%

6 27 27.8% 2004 7240 4807 608 1825 25.2%

continued



Appendix B. Lower Fraser River sturgeon sampling, tagging, and recapture summary, by month and year, 1999-2012.
No. No.
No. Released No. Scanned, No. Mark Released  No. Scanned, No. Mark
Scanned WithTag  Not Tagged, Recaptured Rate No. Scanned ~With Tag  Not Tagged, Not Recaptured Rate
Month (All) (Head) Not Recaptured (Head Tag) (%) Year (All) (Head) Recaptured  (Head Tag) (%)

Jan-09 22 13 0 © 40.9%
Feb-09 89 61 0 28 31.5%
Mar-09 146 82 0 64 43.8%
Apr-09 533 254 8 271 50.8%
May-09 321 100 0 221 68.8%
Jun-09 349 124 3 222 63.6%

Jul-09 434 183 5 246 56.7%
Aug-09 1074 389 16 669 62.3%
Sep-09 1745 645 16 1084 62.1%
Oct-09 2076 845 25 1206 58.1%
Nov-09 1259 588 16 655 52.0%

2009 8191 3345 104 4742 57.9%

Jan-11 178 113 0 65 36.5%
Feb-11 41 22 0 19 46.3%
Mar-11 141 74 0 67 47.5%
Apr-11 760 349 1 410 53.9%
May-11 351 149 15 187 53.3%
Jun-11 176 48 0 128 72.7%

Jul-11 588 239 1 348 59.2%
Aug-11 1111 339 0 772 69.5%
Sep-11 2303 806 2 1495 64.9%
Oct-11 2343 1040 5 1298 55.4%
Nov-11 1107 520 3 584 52.8%

0 2011 9220 3756 27 5437  59.0%

Totals All Years =

* Lower Fraser River samples only for sturgeon captured downstream of rkm 188 (Yale).
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APPENDICES C, D, E, and F

Appendix C. Numbers of sturgeon examined for marks, and numbers of recaptures, by
month and sampling zone, 2011-2012.

Appendix D. Number of sturgeon recaptured and examined for a mark, by sampling
zone of release and recapture, 2011-2012.

Appendix E.  Proportion (corrected) of sturgeon recaptured, by sampling zone of release,
2011-2012.

Appendix F.  Numbers of marked sturgeon releases available for recapture by sampling
zone and month, 2011-2012.
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Apendix C. Numbers of sturgeon examined for marks (Catch), and number of recaptures (Rec)l, by month and sampling zone, 2011-12.

Zone S Zone 3, 5 Zone 6, 7 Zone 8 Zone 10 Zone 12 Zone 13 Zone 14 Total

Month  Catch Rec Catch Rec Catch Rec Catch Rec Catch Rec Catch Rec Catch Rec Catch Rec Catch Rec
Jan-2011 0 0 31 0 87 1 0 0 3 0 11 0 0 0 0 0 132 1
Feb-2011 0 0 16 0 22 1 0 0 2 0 0 0 0 0 0 0 40 1
Mar-2011 0 0 33 0 16 1 38 0 5 0 27 0 0 0 0 0 119 1
Apr-2011 1 0 136 1 315 12 146 1 20 0 107 2 0 0 2 0 727 16
May-2011 10 0 124 3 38 1 49 1 3 0 83 5 0 0 14 0 321 10
Jun-2011 5 0 7 0 20 1 57 5 11 0 66 4 0 0 3 0 169 10
Jul-2011 105 2 45 2 43 2 99 2 0 0 196 17 11 0 61 1 560 26
Aug-2011 40 5 113 7 51 2 184 10 8 1 396 47 77 3 164 27 1,033 102
Sep-2011 70 4 204 19 507 50 419 31 210 15 729 83 26 1 22 1 2,187 204
Oct-2011 17 0 442 41 263 23 832 76 322 61 307 34 39 8 41 4 2,263 247
Nov-2011 0 0 288 34 215 21 225 23 184 44 114 24 23 2 1 0 1,050 148
Dec-2011 0 0 5 0 57 4 43 4 5 0 0 0 0 0 0 0 110 8
Jan-2012 0 0 31 6 10 1 6 1 12 3 0 0 0 0 0 0 59 11
Feb-2012 0 0 19 5 22 1 15 0 0 0 1 0 0 0 0 0 57 6
Mar-2012 0 0 40 6 37 2 88 17 8 2 27 11 0 0 0 0 200 38
Apr-2012 1 0 164 22 71 13 74 13 21 10 45 10 0 0 61 10 437 78
May-2012 4 0 87 8 53 9 94 20 0 0 88 30 0 0 23 2 349 69
Jun-2012 4 1 5 0 26 5 72 15 0 0 100 31 0 0 13 0 220 52
Jul-2012 140 14 49 7 77 11 154 36 1 1 171 33 32 4 82 21 706 127
Aug-2012 8 2 42 12 117 25 190 46 57 19 401 98 49 6 151 46 1,015 254
Sep-2012 54 5 206 31 268 52 556 103 225 78 272 59 51 10 29 6 1,661 344
Oct-2012 0 0 548 107 743 130 996 191 182 70 166 38 50 10 21 7 2,706 553
Nov-2012 7 2 182 44 136 37 332 70 151 64 77 22 38 10 14 5 937 254
Dec-2012 0 0 31 5 73 15 51 12 14 7 2 1 0 0 0 0 171 40

Totals 466 35 2,848 360 3,267 420 4,720 677 1,444 375 3,386 549 396 54 702 130 17,229 2,600

! Recaptures listed in this table are recaptured marks that were sampled or applied during the sampling period of Jan 2011-Dec 2012.



Appendix D.  Number of sturgeon recaptured and examined for a mark by sampling zone of release and recapture, 2011-2012.

Release Recapture Zone

Zone ZoneS Zone3,5 Zoneb, 7 Zone8 Zonel0D Zonel2 Zonel3 Zone 14 Total

Zone S 18 8 8 13 5 0 0 52

Zone 3-5 10 239 69 44 18 0 1 387

Zone 6, 7 5 59 217 79 5 29 4 1 399

Zone 8 2 35 86 387 11 101 2 2 626

Zone 10 0 2 4 10 227 48 3 0 294

Zone 12 0 16 36 140 126 335 10 3 666

Zone 13 0 0 0 2 0 8 23 7 40

Zone 14 0 2 0 5 12 116 136

Number Recaptured 35 360 420 677 375 549 54 130 2,600

Number Examined 466 2,848 3,267 4,720 1,444 3,386 396 702 17,229

Appendix E. Proportion (corrected) of sturgeon recaptured by sampling zone of release, 2011-2012 (recapture corrected for
sampling intensity; see equation 3).

Release Recapture Zone

Zone ZoneS Zone 3,5 Zone®6, 7 Zone8 Zonel0 Zonel2 Zone 13 Zone 14 Total

Zone S 0.803 0.058 0.051 0.057 0.000 0.031 0.000 0.000 1.000

Zone 3-5 0.146 0.572 0.144 0.064 0.028 0.036 0.000 0.010 1.000

Zone 6,7 0.078 0.150 0.481 0.121 0.025 0.062 0.073 0.010 1.000

Zone 8 0.025 0.072 0.155 0.482 0.045 0.175 0.030 0.017 1.000

Zone 10 0.000 0.004 0.007 0.012 0.859 0.077 0.041 0.000 1.000

Zone 12 0.000 0.021 0.042 0.113 0.333 0.378 0.096 0.016 1.000

Zone 13 0.000 0.000 0.000 0.006 0.000 0.033 0.820 0.141 1.000

Zone 14 0.000 0.002 0.000 0.002 0.000 0.007 0.153 0.835 1.000




Appendix F. Number of marked sturgeon released each month from January 2011 to December 2012 by
sampling zone, including releases of fish that were previously tagged (i.e., recaptures) and
marked fish removed (i.e., recapture not returned) from the population (see equation 4).

Month ZoneS Zone 3,5 Zone6, 7 Zone8 Zonel0 Zonel2 Zonel3 Zone 14 Total
Jan-2011 11 31 46 14 9 11 7 1 131
Feb-2011 4 12 12 4 3 2 2 0 39
Mar-2011 7 24 19 25 16 19 5 2 118
Apr-2011 47 134 189 126 70 90 37 10 703
May-2011 30 79 46 45 35 45 14 15 308
Jun-2011 8 12 21 35 33 35 10 5 159

Jul-2011 93 48 53 80 66 92 41 57 531
Aug-2011 50 90 82 138 134 174 124 135 928
Sep-2011 125 219 336 332 416 364 139 45 1,975
Oct-2011 109 324 300 442 364 282 106 58 1,986
Nov-2011 56 188 162 142 171 99 51 13 882
Dec-2011 6 13 31 25 7 11 5 1 100
Jan-2012 4 16 9 5 9 3 1 0 48
Feb-2012 4 12 14 11 2 5 2 1 51
Mar-2012 9 30 33 42 15 22 6 2 162
Apr-2012 27 94 59 49 29 33 18 46 355
May-2012 20 58 46 53 26 41 14 21 279
Jun-2012 6 12 23 38 26 38 12 13 168

Jul-2012 114 53 67 90 54 83 53 60 575
Aug-2012 20 48 83 117 143 151 92 100 753
Sep-2012 91 172 210 282 228 193 93 40 1,309
Oct-2012 129 393 475 474 199 241 118 42 2,070
Nov-2012 38 113 110 153 110 85 48 18 675
Dec-2012 9 26 38 28 10 12 6 2 131

Totals 1,018 2,204 2,464 2,751 2,175 2,132 1,005 688 14,436






