Appendix B: Sea Urchins Water Loss Studies

By: G. Krause, on behalf of the Pacific Urchin Harvesters Association (PUHA)

D&D Pacific Fisheries Ltd. passed along the water |oss data collected over the past couple of
years for quick analysis. Theanalysisis needed to establish the presence of effects from the
transport/holding times on packers and trucks respectively as well identify seasonal trends on the
water loss characteristics of the urchins after they are harvested. Geo-referenced maps of the
coast was used to estimate the distances from the fishing grounds to the unloading stations. These
data were used to estimate the time spent by the catch on the packer en route to unloading. The
on-road intervals were based on reported travel times over the routes. 179 and 541 records were
counted for the South and North Coast respectively. All resultsindicating a greater than 50%
weight reduction and all records indicating aweight increase were discarded. A total of 72
records were not used and are not included in the above total.

The averagesfor the North and South Coasts are presented for each month in the first two tables.
It looks like the water |oss increases between the dock and the plants from September through to
January and then starts faling off again. The changes are not large and the dock to plant weater
losses average 12% and 13% for the North and South respectivey. These are roughly comparable
and are not significantly different. There are a couple of months where the averages come in
higher (18- 20%) and a couple where they come in lower (8.5- 9%) but these have fewer samples
and, even though they lie within 1 standard deviation of their mean, are considered outliers.

The losses occurring on the packers could only be estimated for the North. Apparent losses on
the packers are, at about 11%, a bit lower than the truck losses but the accuracy of the weights —
especidly the net weights (less the bags) is probably more variable. It does not look like thereis
much correlation between the time in transit and the water loss. The apparent water 1oss on the
packer does not seem to affect the subsequent water |oss between the dock and the plant. Two
tables looking at the correlations between the various ‘ages' of the urchins and the weight
reduction observed are presented. The agesin this case are estimated as the number of hours on
the packer or the number of hoursin transit from the dock to the plant. The greatest correlation
found was for the North Coast data where a correlation coefficient of 0.26 was found for the
relationship between the length of the drive to the plant to the difference between the dock and
plant weights. Basically it means there is no relationship between the length of the trip and the
weight reduction. When the data are broken out by month, significant negative correlations
between the age and decline, indicating smaller weight declines with increasing age, are seen in
Oct-04, Feb. 05 and Jan. 06 on the N. Coast packer resultsand in Dec. 05 on the S. Coast,. These
dataare counter-intuitive and hard to explain. The generally low correlations can be seen
graphically in the scatter plots rounding the graphics presentation. The strongest relationships
seem to be related to the date (of harvest) as opposed to any operational variable, although even
these are looking pretty weak. There would seem to be a number of confounding factors at play
here- orientation of the urchin for example will affect drainage. Thisis a variable that changes
part way through the transport process when the bags are dumped on the dock and the process
starts up in some urchins which were previously sideways or upside down even whileit is
arrested in others which are now upside down or sideways.

For aquick and dirty estimate- | think the data will support ~10% loss for now. Morework is
going to be required to get more details on what is happening. For example, using deliberately
oriented (upside up, upside down and sideways) urchins would provide more detailed
information on the drainage and provide some benchmark data which can be used to model the
procesg(es). Orientation could a so have other impacts on quality.
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Averages and Correlations: North Coast
Fackerto | Dock to | Total ack -DocPock-Flant Caorrelations #of
Dock Age [Flant Age Age eduction|Heduction | Facker agd Total age | samples
mep-Ud 10,00 2400 400 [ TOST% | 11.14% | P-U decling total decl b
Uct-L4d 1022 2400 LA T %] 11.82% -1.35¢ 15714 44
M one-04 b.56 24.00 3086 | 1277% | 12.24% 0196 0,268 82
Dec-04 14,74 23.74 3853 | 12351% | 11.94% 0.0s0 0097 187
Jan-05 15.68 18.592 3458 | 10.70% | 11.01% 0128 U.365 55
Feb-05 1539 20727 0BT | TTEE% 357 % -0B5T 0654 19
Dac-05 1672 2400 2O BEIR | T30% (WeZ. ] 0.0 31
Jan-0B 1540 2400 2940 | T1.24% | T8.53% -0580 0357 15
Feb-Uk 1281 2400 Sh.al 479% | TLUS% v U 17s 24
Mlar-Uk 1554 2400 42991 k% | 11.87 % RINIEE] -L1 gk a4
Apr-Ub 1750 19220 S0 458% | T9.758% 5
Ao 13.45 22 90 d6.44 | 1056% | 12.05%
Stnd Dev 4.05 3.38 493 0.06 0.08
Ages are in hours
‘South Coast averages & correlations
Total Wygt. | Age-Wyt| (North)
Age Decline | Caorr.
Sep-04 1263 | B84% 0067 11,14%
Cet-04 16.00 | 11.31% nia 11.82%
Mo-04 TB4d8 | T207% 0136 12.24%
Dec-04 1432 | T364% 0.005 T1.94%
Jan-05 T4.86 | T453% -0, 105 T1.07%
Uec-U5 1225 | To.Th% L1505 13.26%
Jan-Ub TT.US | T U2% . d4hd 158.53%
Loy 1404 | 13.28%
Stn. Devy, 333 | 5B3%
Correlations
Morth Coast (All)
PO Age |D-Pr Kge | Total &ig] P-0 Hed § D-Pr Hed'n
P.D Age 1
D-Pr Age |-0.125902 1
Total Age| 073475 |0E77E75 T
P-D Red'n|-0. 72977 | -0.03027 | -0.1304 T
D-Fr Redy| 07747 0262846 [0.08547 | O0HTTE T
South Coast (All)
Aye Wot Red |
Age 1
Wyt Red'y -0.0655 1
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Weight Reduction Between Dock & Plant
By Hours in Transit
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Weight Reduction on Packer
By Hours On Board
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