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Relative Efficiency of the Midwater
and Kodiak Trawl at Capturing
Juvenile Chinook Salmon in the
Sacramento River

Jeff MeLain, U28 Fish and Wildlife Service

I reonucC TIo™

In order to increase capture ol the larger chineok
salmon that are helieved to have evaded the midwater
lrawl nel used in the past, the Kodiak., or pair trawl,
wis added to the Interagency Ecological Program
(IEP} sampling regime near the city of Sacramento.
Lizmg one boal on each side of the net, the Kodiak
irawl sends fsh into the center of the net in a herding
[ashion (Moel, 1980}, I'he additional power of an
extra boat cnables a larger net to be pulled creating an
increased fishing area. In situations where fish are
sparsely distribuled (ie., winter, late-fall, and year-
ling spring run), it is imporiant to use a net with an
enlarged mouth opening W improve the chance of
capture (Sainsbury, 1996, MeNeely, 1964). Salmon
mayv not recopnize they are trapped until they are
unahle o escape (McMeely, 19641, The small mesh
size of the Kodiak traw]l could incresse salmon
relainment as opposed to the midwaler rawl net,
which has considerably larper mesh towards the
mouth. However, the effects of back pressure on the
two nets are nol known, The rao-boat effect on herd-
ing might be sipnificant and partially responsible for
an increase in efficiency as discussed by Noel
{14801,

This pilot study was done by the U5, Fish and
Wildlife Service {USEFWS) to identify the relative
efficiency of the Kodiak and midwater trawl] nets
used at Sacramento. The study was conducted to
answer four questions:

= Does the Kodiak trawl catch larger salmon?
= Does the Kodiak trawl catch more salmon?

= Do the results of the Kodiak trawl show a higher
density of salmon than the mudwater trawl?

s Iz the Kodiak trawl] waorth the additional etfort?

The Kodiak trawl offers a much larger mouth
opening (maximum of 1.8 X 7.6 m) than the midwa-
ter trawl netl (maximom ol 1.8 X 4.5 m). In addition,
it has a leading footrope (Figure 1) 1o oflset the
dewnward flight of fish. Past swudies indicate an
increase in catch of pelagic species when changing
from a midwater to a Kodiak trawl (Garner, 1978),
Thompson (1978) found teo boat trawls o produce
four to ten times as much fish as single vessel trawls
off the [vory Coast in West Africa.

Historically, the IEP used caich per twenty
minute tow on the Sacramenlo River near the city of
Sacramento, and in Suisun Bay adjacent o Piftsburg,
as a means of comparing relative abundance of chi-
nook salmon. In recent years, awhing ellort was
reported more precizely by using the volume of water
sampled rather than tow duration.

Theoretically,  density  could be compared
between and within gears and used to analvze trends
in abundance and distribution, Because the midwater
and Kodiak traw] nets are designed differently. rela-
tive efficiencies needed 10 be analyzed to validate
these COmparisoms.

METHODS

Between Aprl 1, 1996, and April 4, 1996, ten
tWenty-rinute comparison lows were  atempted
daily on the Sacramento Fiver at river mile 35 with
the Kodiak and midwater trawl. Tews were con-
ducted simultancously. adjacent to cach other in the
main channel of the Sacramento River., Boats alter-
nated locations in the river to avoid a position bias.
All tish captured were identified and enumerated. A
maximum of 30 of each race of chinook and 30 of all
other species of fish were measured to the nearest
millimeter lork length, Water temperature. lime, and
low meter readings also were recorded after each
Lo, Waler turbidity was recorded to the nearest cen-
limeter with a secchi disk at the beginning of each
BTN
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The midwater frawl net {Figure 1) was a variable
mesh net with a fully extended mouth size of 1.83 %
4.57 meters (6 x 15 Leel) tapering to a cod end of (0.32
em (18 inch) mesh (USFWS, 1987). One pair of
metal bottom doors sink and spread the net at the lead
lme and one pair of aluminum top doors with Noats
spread the top of the net at the surface.

Figure 1. Scfremalic drawing of midwater (a) and Kodlak traw)
b} mets used in siudy &1 Sacramento.

The Kodiak trawl] net (Figure 1) was constrocied
ol vanable mesh with a fully expanded mouth open-
g of L8B3 x 7.62 meters (6 x 25 feet). A weighted
footrope and headrope with floats allow the net to
fish the top 1.8 meters of the water colunn. The
Kodiak traw] was fished with aluminum live box as
a cod end to minimize chinook salmon morlality.
Twao boats pulled the Kodiak net through the water,
onc towing each wing, A 1.8-meter bar was atlached
to the front of each wing keeping the depth of the lead
line constant. At the end of each tow, one of the hoats
retrieved the live box and removed the fish. Though

the depth the net lished was relatively constant due to
the spreader bars, the width of the mouth opening
was affected by the boats pulling it and varied within
and between tows.

I'hough the midwater trawl is called such due to
its design. it fishes a1 the top of the water column.
Actual fishing dimensions of the net vary and have
been described in past reporls (USFWS, 1993). The
mean effective fishing mouth size of the net mouth
was found to be 5,08 m” based on these studies. The
estimated fishing net mouth size of the Kodiak trawl
wias 12,54 m®, The catch per cubic meter and mean
amount ol water sampled reported in this paper were
based on these preliminary fishing mouth dimension
studics,

Meters ol water sampled were measured with a
General Oceanics mechanical flow meter {model
20507, Linear meters were caleulated by multiplving
meter rotations wilh the Standard Speed Rotor Con-
stant {26,873 ) and dividing the result by a conversion
factor (999999, Linear meters traveled per tow were
mulliplied by the mouth opening of the net o calou-
late the velume of water sampled. Dividing total
cateh by volume viclded a densicy measurement 1o be
used for relative abundance.

Total chinook catch., densily, and mean fork
length per tow as well as lincar and cubie meters
fished were tested for normality using SYSTAT
descriptive statistics function (SYSTAT for Win-
dows version 7). Catch per tow and mean water sam-
pled distributions were not normal and tested with
the Mann-Whitney U test. Mean fork length and
salmon density were tested with a t-test.

RESULTS

The mean number of chinook captured per tow
was 55,7 (standard error = 4.0) in the Kodiak trawl
and 21.3 (standard error = 2,3} in the midwater trawl
{(Takle 1, Figure 21 Catch o all salmon was found to
he significamly higher in the Kodiak tawl {p =
(1M ).

http://iep.water.ca.gov/report/newsl etter/1998fall.ol d/page27.html (1 of 2)11/21/2006 12:57:01 PM



IEP Newsletter - Page 28

I'he mean [ork length of salmon capturcd was
T0.% (standard error = (1.35) in the Kodiak trawl and
H8.7 (standard error = 0,22} in the midwater taw]
(Figure ). Mean fork length was found to he signif-
icantly higher by 2.0 mm in the Kodiak trawl (p =
0.007).

'he mean volume ol water sampled per low with
the kodiak trawl was 12,314 (slandard error = 238.2
m”}, while the mean for the midwaler trawl was
5438 (standard error = 63,9 m7). signilicantly less
than the Kodiak traw] {(Table 1),

I'he density ol chinook salmon was (00468
(standard error = 0,00036 m”) in the Kodiak traw]
and 0.00387 (standard error = 0.00039 m?) in the
tudwaler lrawl. A probability of 0,13 suggested
there 15 no difference in efficiency.

Water clarity, as delined by secchi disk was
comparahle berween the two gears and had an overall
range of (.30 1o (.56 meters in the Kodiak traw] and
(.27 to 0.49 in the midwater trawl.

Talrle 1. HMean anid ronge per tow of water sampled {m*1. chinook catch, fork lengtl (mm), and chinonk densily in the Kodiak anal

midwater trawl as well as the probalality level and sample size.
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Figure 2, Plof of salmon cafch per tow In the Kodlakmidwater
trawd experiment conducted between April 1.and Apal 4, 1998,
@l Sacramento.
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Figure 3. Density plot of mean fork langth per tow in the
Kodiakimidwater trawl comparison experiment between
Aprll 7 and April 4 1855, af Sacramento.
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DISCUSRSION

The results of this study indicate that the Kodiak
trawl captured larger fish than the midwaler trawl
during the spring of 1996 at Sacramento, Though the
Kodiak trawl selected chinook that were on average
two millimeters larger, the fish in the Sacramento
River during the spring were mostly composed of fall
run hatchery smolts released from Coleman National
Fish Hatchery which usually have a narrow size fre-
quency. The results may have been dillerent if a
larger variation in size was present during our pilol
study. The different design ol the Kodiak net may
increase the selection ability of larger sized salmon
as shown by the resulls of Tork leneoth distnbutions.

To tharoughly test the size selectivily and rela-
tive efficiency of the two gears on larger chinook,
comparison trawls should be done in the fall months
during winter and lae-fall run, as well as spring run
yearling juventle mugration seasons. The fish compo-
sitfion during this time of the vear would be com-
posed of a mixture of yearling and fry sized salmon
and present the experiment with a larger and poten-
tially more variable forl length distribution 1o 1es).

The twe iruwls cover comparable linear distance
during a toew, however, the effective fishing mouth
opening of the Kodiak trawl is larger and is built dif-
ferently than the midwaler trawl net. As a result, the
Eodiak trawl captured more salmon per tow than the
o waler trawl, but density values were not found to
be sigmificantly different. The larger catches in the
Kodiak trawl also enabled more of the larger, less
abundant fish o be captured.

Because  densihies  appeared  similar in the
Kodiak and midwater trawls, it will be feasible to use
the two gears mterchangeably for abundance and
timing information for chincok density during the
spring.

The Koediak trawl should continue to be utilized
o maximize clfort at catching larger chinook salmon
m lhe Sacramento River. Consideration should be
given to using a larger Kodiak net if logistically pos-

sible. Further analwvsis should be done during the fall
and winter seasons 1o take advantage of the fry,
smolt, and yearling sized salmon in the system.
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Simulated Effects of Delta Outflow on

the Bay —1998 Compared to Other
Years

Nowlh Krnewlex (Clfmente Research Division, STO-TACS8D
LDeervied B Capan ({Olimate Research Division, SI0-
CAROADY, DISGR), Dhavicd FE Peverson (USGN, BJ Cncles
(Mot Marine Laharatory

INTRODUCTION

Water yvear 1998 was characlensed by abowve
avernpge precipilation Irom January throuzh June
throughout the 400,000 ki San Francisco Bay-
Drelta walershed. Cool temperatures delayed the peak
snowmell until carly Julv., keeping streamflows
above average well into the summer (DWER 1998a),
This was sumilar to another strong El Nifio in recent
history, WY 1983, These years stand in sharp contrast
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