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Introduction

This manual is meant to be a helpful source of information during
scheduled Fisheries Oceanography Coordinated Investigations (FOCI)
cruises. Since it is not reasonable to expect everyone to remember every
aspect of the gear and sampling procedures performed at sea, this manual
will serve as a quick reference to answer some of the more common
questions which arise. It is also our hope that this manual will help to
standardize the way in which samples are taken, labelled, preserved, etc.
The FOCI Field Manual is intended to augment the Cruise Instructions.
Instructions for special samples or experiments will be provided by the
sample requester and the Chief Scientist. This manual has been designed
for operations aboard the NOAA ship Miller Freeman, and slight
modification to some of the procedures may be necessary when using the
manual aboard other vessels.

This manual also contains information pertaining to the discrete sample
database (DSDB) and tips on how to code certain sampling scenarios. It is
important that the DSDB sheets are properly and completely filled out and
entered into the application. While at-sea, this data is used to map cruise
stations, check station locations, calculate and map standardized rough
count catch information, and create cruise reports. At the laboratory, this
data is used to check and complete sample shipping inventories, fill tables
in the Polish data entry application, and complete tables in the FOCI
ichthyoplankton database.



Acronyms Used In This Manual

ADCP
Acoustic Doppler Current Profiler

BKG
Bathykymograph

CalCOFlI
California Cooperative Oceanic Fisheries Investigations

CTD
Conductivity Temperature Depth

DSDB
Discrete Sample Database

EBKG
Electronic Bathykymograph

FOCI
Fisheries Oceanography Coordinated Investigations

FOO b
Field Operations Officer

GMT
Greenwich Mean Time

HMIG
Hazardous Materials Identification Guide

MOCNESS
Multiple Opening and Closing Net and Environmental Sensing System

MSDS
Material Safety Data Sheets

NOAA
National Oceanic and Atmospheric Administration

PMEL
Pacific Marine Environmental Laboratory



RACE
Resource Assessment and Conservation Engineering

SCS
Shipboard Computer System

XBT
Expendable Bathythermograph



Table of Contents
List of Contents (by Section and Discrete Sample Database code)

Section: GEAR

NET TOWS

20BON.....cccccverernne 20 cm bongo
60BON........cccevnnee 60 cm bongo
CALVET.........ccueeu. CalCOF! vertical egg tow net
IKMT ..o, Issacs-Kidd midwater trawl
IKS...coii e Soviet vertical ring net
LG-CB......ccceeevunren. 10" ID modified Clarke-Bumpus
LIVE.....coiirrrrrennn. live vertical tow from a 60 cm bongo/taped codends
METH........ccvvvreennn. Methot trawl
MOCH....cccoveeeeen 1m? MOCNESS
MOC2......cccvieireene 2m? MOCNESS
NEU.....cooiiiiiiinns neuston

RING.8......ccccevvnee live zooplankton .75 m ring net
RINGT.......cccvneeen 1 meter ring net
SLED......ccccvvrrrinns epibenthic sled
SM-CB.....ccccccernen 5" ID Clarke-Bumpus
TUCKT...co e 1 meter Tucker trawl

NET ELECTRONICS

CAT..covrvrer e SEACAT CTD
EBKG.......c.ccevnenine electronic bathykymograph
NETFLUOR............. fluorometer attached to net
SCANMAR.............. SCANMAR
VIDEONET.............. video camera attached to net
CTD/Rosette

BOTTLES................ Niskin bottles without CTD

(07 Il B IR CTD cast

CTDB........ccccvvmrinns CTD cast with samples collected from Niskin bottles
VIDEOCTD.............. video camera attached to CTD
TRAWLS

ANCHO........ccceeenn. anchovy trawl
DIAM......cccoviiiinnenees diamond trawl
EASTERN................ eastern or 83-112 trawl
MARIN.........ccernnen Marinovich trawl
NOR....coorircrerenn Nor'eastem bottom trawl
ROPE......cocciiiiiiinee rope trawl

SHRIMP........ccceuee shrimp trawl



NON-ELECTRONIC INSTRUMENTS

21 1(C T manual bathykymograph
FLOWMETER............ flowmeter

OTHER

ASOUND...........coiunns atmospheric weather balloons
BIOOTHER................. biological gear not covered by any specific gear abbreviation
MOOR......ccccevvirinnaee oceanographic mooring at a fixed location
PHYOTHER............... physical gear not covered by any specific gear abbreviation
SATBOUY......c.eveeenee satellite tracked drifter deployment
SEDTRAP.......ccovurien sediment trap

SHIPBOUY.........cccernee RADAR tracked drifter
TRANS.....cccoiirrrenne dedicated transect

h. (= [ expendable bathythermograph
Section: SAMPLING

EGGS

PRED................. predator collections (of walleye pollock eggs)
QTOWEF............. quantitative tows preserved in formalin
QTOWS............. quantitative tows preserved in Stockards solution
RCOUNTE......... rough count to estimate egg abundance
LARVAL

BRAIN............... brain tissue from larvae

L-BIOCH............ larvae for biochemistry

L-GUT....ocoviinne larval gut samples

L-HIST.....cccvvue larval histology

L-MUSC............. larval muscle DNA

L-OTO....ccovvruveen larval otoliths

MERIST............. meristic studies

PRED......cccccouuet predator collections

QTOWF............. quantitative tows preserved in formalin
RCOUNTL......... rough estimate of larval abundance
SHRINK............. shrinkage experiments

JUVENILE (AGE-0)

J-GENET........... juveniles collected for genetic studies
J-GUT....ccceiines juvenile stomachs for gut analysis
J-LENGTH......... juvenile length measurements
J-OTO...cceevien juvenile otolith collections

J-WGHT............. juvenile weight measurements
MERIST............ meristic studies

QTOWF............. quantitative tows preserved in formalin

ROUGH COUNT.. rough estimate of juvenile abundance



ADULT

A-GENET.......... adult genetic tissue
A-GUT............. adult stomachs for gut analysis
A-LENGTH........ adult length measurements
A-OTO............... adult otolith collections
A-WGHT............ adult weight measurements
BLOOD.............. adult blood collections
OVARY......cccce.u. adult ovary collections
STRIP................ strip spawning

NET ELECTRONICS

CAT...ccovvervireen. SEACAT CTD data collection
EBKG................. electronic bathykymograph data collection

NETFLOUR........ fluorometer attached to net tow
SCANMAR......... SCANMAR data collection
VIDEONET......... video camera attached to net tow

CTD/ROSETTE

ABSORB............ spectral absorbance samples
BKG-CAL........... calibration of manual bathykymograph
CHLAM............... chlorophyll absorption meter mounted on CTD
CHLOR............... chlorophyll samples

(0 I D J CTD data collected

FLOUR................ fluorometer data collected

LUGOLS............. Lugol’s preserved samples collected
MZ...coiriiiens microzooplankton samples collected
NUT......ocoiir nutrient samples collected

PAR......cccovrrenee. light meter data collected

PHYTOF.............. phytoplankton samples preserved in formalin
POC....ccoiieeenen, particulate organic carbon samples
VIDEOCTD.......... video camera attached to CTD

DEDICATED TRANSECTS

ADCP.......cccoueenu. ADCP data collection

EKS500........cccce... EK500 data collection

SSF...coiiiiiriieen, sea surface flourescence data collection

TSG....cccvvirreeene thermosalinograph data collection



OTHER
ALGAE/JELLY PROBLEMS..... instructions for heavy algae/jelly tows

ASOUND............. atmospheric weather balloons

BIO-OTHER........ biological samples specially requested and have no assigned DSDB
code

DEPLOY.............. deployment of bouy or mooring

DISCARD............ discard of sample due to gear or sampling failure

LIVE.....coicoeenninns live collections of organisms for at-sea experiments

PHYOTHER......... physical samples specially requested and have no assigned DSDB
code

RECOVERY......... recovery of bouy or mooring
SURFACE CHLOROPHYLL..... surface chlorophyll samples
XBT..ooicrmrererenennn expendable bathythermograph

Section: DSDB

Introduction
Station/Haul Information
Gear Information
Purpose

Performance

Gear Types

Samples Collected

The Application

Section: CHEMICALS

Aboard Ship

Chemicals Aboard Vessels-Chief Scientist Guidelines
Directions For Making Sodium Borate Solution
Preservation Instructions

Standard Operating Procedures...95% Ethanol
Standard Operating Procedures...37% Formaldehyde
Standard Operating Procedures...10% Formalin
Standard Operating Procedures...5% Formalin

Vessel Chemical Inventory Form...NOAA Vessels

Section: MICROSCOPES

Instructions For Setting Up Microscopes
Conversion Charts

Zeiss Stemi-2000: from micrometer units to mm
Zeiss Stemi-2000C: from micrometer units to mm



Section: FORMS and LABELS

Age-0 Length Form

CTD Cast Chilorophyll Sampling Log

CTD Cast Log Form

Discrete Sample Database Entry Form
Flow-Thru Chlorophyll Sampling Log
Haul-Position Form

Label Examples...specimen, inside jar, FOCI
Length-Frequency Form

MOCNESS DSDB Entry Form

On-Deck Sampling Form - Species Composition
Sample Request Form

Specimen Form

Section: MISCELLANEOUS

Common Formulas

Embryonic Development

Green Larval Notebook...example pages
Larval and Juvenile Fish Indentification
Measurement Conversions

On-Deck Sampling Information Chart
Use of -80°C Freezer

Wire Out/Desired Net Depth Chart






Section: GEAR
List of Contents (by Discrete Sample Database code)

NET TOWS

20BON.......ccccovenene 20 cm bongo
60BON.......cccouevenne 60 cm bongo
CALVET................. CalCOFI vertical egg tow net
IKMT...ccoeiiereneenen Issacs-Kidd midwater trawl
IKS...ceiiieienes Soviet vertical ring net
LG-CB......ccccceveennnee 10" ID modified Clarke-Bumpus
LIVE....coiernennne live vertical tow from a 60 cm bongo/taped codends
METH......cc..eeenee. Methot trawl
MOCHT...coeeeeeeene 1m? MOCNESS
MOC2.......ccccecuvene 2m? MOCNESS
NEU...errrereeenne neuston

RING.8.................. live zooplankton .75 m ring net
RINGT......ccvviree. 1 meter ring net
SLED.......ccccererreee epibenthic sled
SM-CB......ccccerueenee 5" ID Clarke-Bumpus
TUCKT.....cccovernee. 1 meter Tucker trawl

NET ELECTRONICS

07 IUTOTN SEACAT CTD
EBKG.......ccccovvvenne electronic bathykymograph
NETFLUOR............. fluorometer attached to net
SCANMAR.............. SCANMAR
VIDEONET.............. video camera attached to net
CTD/Rosette

BOTTLES................ Niskin bottles without CTD
CTD...coer v, CTD cast

CTDB......cccoereeennee CTD cast with samples collected from Niskin bottles
VIDEOCTD.............. video camera attached to CTD
TRAWLS

ANCHO..........cc....... anchovy trawl
DIAM.......cccoverrrneeen. diamond trawl
EASTERN................ eastem or 83-112 trawl
MARIN........cccocuneeen. Marinovich trawl
NOR....coerrrereee, Nor'eastem bottom trawl
ROPE.........ccccovuveens rope trawl

SHRIMP.........ccce.... shrimp trawl



NON-ELECTRONIC INSTRUMENTS

BKG....cccooviireiennenn. manual bathykymograph

FLOWMETER............ flowmeter

OTHER

ASOUND..........oouurenn. atmospheric weather balloons

BIOOTHER................. biological gear not covered by any specific gear abbreviation
MOOR......ccccovverinneen oceanographic mooring at a fixed location
PHYOTHER............... physical gear not covered by any specific gear abbreviation
SATBOUY.......ccovvrrnee satellite tracked drifter deployment

SEDTRAP.....cccccrvunnee sediment trap

SHIPBOUY......cccccuven. RADAR tracked drifter

TRANS......cccccoviirrenan dedicated transect

XBT...occiieeireeiniiiennn expendable bathythermograph






GEAR
Net Tows

20BON (20 cm Bongo)
The 20 cm Bongo with 150 um mesh is used to collect
zooplankton in conjunction with the 333 um meshed 60 cm bongo.

Assembly

Assembly requires the attachment of the nets, and mounting

of the flowmeters. Nets are attached using a stainless steel hose
clamp to secure the nets on the frame. Make sure some of the heavy
nylon material extends over the end of the frame to help

protect the fine mesh of the nets when setting the frame on deck.

Rates/Fishing

The 20 cm array is placed about 1 meter above the 60 cm bongo frame

using the special cable provided that has stops (nicopress sleeves) to

attach the 20 cm frame. Grasp the 20 cm frame with the net numbers

on the frame facing up. With the nets of the 20 cm bongo straddling the towing cable,
turn the top of the brass swivel in the middle of the frame so the cable (between the two
stops) can be placed in the groove. Tumn the top of the swivel back, and secure with
the cotter pin found at the top of the swivel.

It is helpful when the nets are going over the side for someone to hold the 20 cm
codends up above the 60 cm frame to avoid tangling (also watch that the Seacat does
not hit the inclinometer). Watch as the nets are on the surface and starting down to
make sure that all the nets are alright.

Rates (same as 60 cm Bongo)

- Ship speed 1.5 - 2.0 knots to achieve 45 degree towing angle.
- 50 m/min wire out speed, winch and weather permitting.

- 20 m/min wire in speed.

The 20 cm/60 cm bongo array will be monitored from Dataplot and commands given to
the winch operator to stop and/or retrieve the tow. Unless specified otherwise, these
tows will be fished to within 5 - 10 meters of the bottom, and will have 153 um mesh.

Preservation
Preservation will depend on cruise requirements, but will usually be QTOWF

Maintenance
Check nets for holes and fill flowmeters with water as needed.

Info. provided by: J. Clark 9-Nov-98
pg1of1i



GEAR
Net Tows

60BON (60 cm Bongo)

The 60 cm bongo is used for
standard double oblique MARMAP
tows. A Seacat or electronic BKG
should be attached to the wire above
the bongo frame to provide real-time

tow data. The depth of the nets are (XX)555555a0nsnanzazcatoin
monitored frqm DataPlot and . e PR e e :
commands given to stop the winch SEHH i
and begin retrieval. When the nets

surface, they are brought aboard - i
and hosed down to wash the sample

into the codend. Flowmeters in the

nets record the amount of water

filtered and the Seacat or BKG

records the depth profile of the tow.

Tows not meeting specifications may

be repeated at the discretion of the scientific watch. The scientists are responsible for
recording times and maximum depths in the Seacat log book.

On selected tows (FOX time series (e.g. Line 8), and certain patch or transect studies)
a 20 cm bongo frame with two 153 um mesh nets will be attached 1 meter above the 60
cm bongo frame using the special cable provided that has stops to attach the 20 cm
bongo frame (see 20BON).

Assembly

Attachment of the nets requires sliding the open end of the net over the frame and
securing with a stainless steel clamp. The lead ball is shackled to the center pivot on
the frame. A Survey Tech will be responsible for mounting the Seacat (or EBKG), and
will require about a 1/2 hour to complete connections. A flowmeter is mounted in the
center of the each mouth opening using heavy monofilament, nico-press sleeves, and
attached to eyebolts on the frame.

Prepare for the tow while the ship is approaching the station. Make sure the
proper codend (or sock) is attached to the proper net, check the flowmeters, prepare
field logs (DSDB), jars, and jar labels.

Rates/Fishing

- 50 m/min wire out speed (if winch speed permits, but at least 40 m/min).
During periods of bad weather and heavy surge, instruct the winch operator to
start wire out at a slower rate (20 - 30 m/min) to prevent backlash on the winch,
speeding up as conditions permit.

- 20 m/min wire in speed.

Info. provided by: J. Clark 9-Nov-98
pg1of2



GEAR
Net Tows

60Bon (cont’d)

- The ship speed (1.5 - 2.0 knots) is adjusted to maintain a 45 degree wire angle.
There should be an angle indicator (inclinometer) mounted on the towing cable
monitored by the Survey Tech who reads wire angles to the Bridge. The Bridge
(on the Miller Freeman) should have a readout to assist in maintaining the

45 degree wire angle. If there is no inclinometer on \WIND

the cable, use a hand held inclinometer.
—_ ]
Preservation

- Perform tows in a single direction as shown.
This position, relative to the wind, helps insure
against the net and cable being run over by the ship.
Preservation of samples will depend on cruise requirements. Usually, one or both nets
will be a QTowF, and possibly a QTowS, RCount, or Discard. The cruise instructions
and/or the Chief Scientist should have specific information for each net and sample
type. For QtowF, place codend in bucket and immediately take into laboratory for
processing. Gently wash contents into a Tyler sieve (make sure mesh size of sieve is
not larger than mesh of codend) and then wash material into a funnel placed in the
mouth of a 32 oz. jar. Leave room in the jar to add 50 ml of formaldehyde and 25 ml
sodium borate buffer, and fill the rest of the jar with seawater.

Maintenance .

The only maintenance needed is to check nets for holes or rips and repair or replace as
necessary. Check flowmeter counts after each tow, and periodically check to make
sure they are filled with water. Immediately replace any suspect flowmeters.

Sampling Protocol Guideline

Determining which mesh to use and depth to fish is decided by the time of the year,
size of eggs/larvae, plankton required, and bottom depth. This table is meant to be a
guideline but the Chief Scientist or Principal Investigator should inform shipboard
personnel to specific requirements as to net mesh size and sample processing.

Sample
Net 1 Net 2 Depth
Pollock Eggs 505 um QTowF | 505 um RCount | 5-10 m within bottom
Discard (400 m max.)
Larvae <6 mm 333 um QTowF Varies 5 - 10 m within bottom
(400 m max.)
Larvae > 6 mm 505 um QTowF Varies 100 m (or 5 - 10 within
bottom if shallow)
FOX Sta, Zooplankton | 505 um QTowF | 333 um QTowF 5 - 10 m within bottom
studies (with 20 cm or 333 um Never
Bongo) (same as 'Grid’) 505 um for Zoops

Info. provided by: J. Clark

pg 2 of 2

9-Nov-98




GEAR

Net Tows

CALVET (CalCOFI Vertical Egg Tow Net)
FOCI generally uses the CALVET net to sample microzooplankton in the water column

using 53 um mesh. They have also been used in the past to sample pollock eggs.

Assembly

Attach nets to frame using the hose clamps on frame. The top side of the hoop has a
solid continuous bead of material around it. Secure frame to winch cable by tightening
the knobs on the frame. Codends should be secured to wire by tying a piece of
parachute chord around collars of each net and attaching to a clamp on the winch cable
(stretch nets taut). Flowmeters should be attached inside each side of the frame.

Note: There are two mesh sizes, 53 um used for microzooplankton collection and 500
um used for pollock egg collection.

The SEACAT should be mounted at a maximum of 2 to

3 meters below the CALVET. To ensure that the CALVET is
fishing from 0 to 60 meters, drop the gear in the water and stop
when the mouth of the CALVET is just below the surface. Have
the person monitoring the SEACAT data note the depth reading
of the SEACAT and have the winch operator zero the wire out
display. Have the person monitoring theSEACAT stop the
winch at a depth 2 to 3 meters more than 60 meters.

SEACAT

Info. provided by: J. Napp / L. Britt 26-Aug-98
pg1of2



GEAR

Net Tows

CALVET (cont'd)

Rates/Fishing

Standard tow depth for microzooplankton collection is 60 meters. The CALVET depth
should be monitored by the SEACAT (see above) and files should be saved unless
otherwise specified. The net should be lowered and retrieved at a rate of 45 - 60 m/min
depending on winch capabilities. The tow should be vertical with ship maneuvering only
to maintain zero wire angle. Record tow time on ascent only since the net is designed
to flush on descent. Net contents should be washed into codends being careful not to
introduce contamination from the deck hose. Do not squirt hose into mouth of the net,
wash through the sides.

Special requests for tows to near bottom are not uncommon. If using 53 um mesh,
then the wash down procedure will be the same as above.

Labelling

Please use two identical self adhesive FOCI labels on jars. PLEASE DO NOT USE
MICROZOOPLANKTON LABELS BECAUSE ADDITIONAL INFORMATION ON
MICROZOOPLANKTON LABELS IS NOT INTENDED FOR CALVET AND WILL
ONLY CONFUSE THE SORTERS. NO INSIDE LABELS PLEASE.

Preservation

Samples are preserved using filtered sea water (at least down to 53 um) and 50 ml of
buffered formaldehyde in 32 oz jars. Check with cruise instructions/Chief Scientist to
see if both sides of the net need to be preserved.

Record Keeping
Record tow time on ascent only since the net is designed to flush on descent.

Info. provided by: J. Napp / L. Britt 26-Aug-98
pg2of 2



GEAR

Net Tows

IKMT (Isaacs-Kidd Midwater Trawl)
The Isaacs-Kidd Midwater Trawl collects
bathypelagic biological specimens larger and more
active than those taken by standard plankton nets.
The trawl consists of a net of special

design attached to a wide, v-shaped,

rigid diving vane. The vane keeps the mouth
of the net open and exerts a depressing force,
maintaining the trawl at depth for extended
periods at speeds up to five knots.

Assembly

The following items are required to assemble the net:

1) net

2) bridle

3) depressor vane, with hinged side arms

4) spreader bar (iron pipe to aid in keeping net open)

5) codend

6) flowmeter

Using shackles, attach the depressor and spreader bar to the net and then the bridle
(see the diagram on the following page). Attach a codend of desired mesh and place a
flowmeter across the mouth opening using heavy monofilament and nicopress sleeves.

Rates/Fishing
The IKMT is deployed off of the stern (Miller Freeman). The use of SCANMAR to
provide depth is desired. Here are some general guidelines for towing, but the Chief
Scientist should have exact rates and speeds:

- ship's speed 3 to 4 knots (can be as high as 6 knots)

- wire out speed 50 m/min

- wire in speed 20-30 m/min

- wire angle estimated to be about 65 degrees
Have the ship slow down to about 2 knots when the net is 10 meters from surface or in
sight to aid in retrieval.

Preservation
Preservation will depend on cruise requirements, but will usually be QTOWF.

Maintenance
Check the net for holes and periodically check the flowmeters for water and reasonable
revolutions.

Info. provided by: J. Clark 9-Nov-98
pglof2



GEAR

Net Tows
IKMT (cont’d)
COLLECTING
SWIVEL
. Ty BUCKET
f— 20' 6" ok 5 73 LS
COD END,
5 NYLON

A METER NETTING

BRIDLE uNER,-z!."eAnT NETTING
. ..'_:1; e P W 3" STRETCH MESH,
N~
DEPRESSOR : 3~ 30 THREAD, SEINE NETTING
140 7 'Sie

Photo Credit: Isaacs, J. D., L. W. Kidd. 1953. Isaacs-Kidd midwater trawl. Scripps Inst. Oceanogr., Ref.
53-3, 21p.

Info. provided by: J. Clark 9-Nov-98
pg2of2



GEAR

Net Tows
IKS (Soviet Vertical Ring Net)
The IKS is a Soviet ring net that has been used in place of the bongo net.
Info. provided by: J. Clark 26-Aug-98

pg 1 of 1



GEAR

Net Tows

LG-CB (10” ID modified Large Clarke-Bumpus)
FOCI uses a modified 10” Clarke-Bumpus net inside a Tucker trawl net to collect
quantitative samples during predator collections.

Assembly/Preparation

Two LG-CB nets are attached to the inside of net 1 and 2 of the Tucker trawl (see
illustrations on page 2). The tether cord lines on the frame are attached with the snap-
rings to the brass rings sewn in the inside of the Tucker nets. A flowmeter is placed in
the center of the Clarke-Bumpus net. The flow counts from a tow will be used for both
the LG-CB and Tucker net. Mesh size will vary depending on sampling request. Be
sure to mark the nets with same numbers as the Tucker net they are inside of. It is also
possible to suspend a LG-CB net inside the Methot. Instructions regarding assembly
will be given with any requests.

Fishing / Rates
If used inside Tucker trawl, then rates will be same as Tucker.

Preservation
Codend should be brought into Wet Lab for processing. Preservation will vary
depending on sample request.

Maintenance ~
Rinse and dry the nets before storage. Remove the flowmeter and store in the
flowmeter box.

Info. provided by: R. Brodeur / A. Brown 26-Aug-98
pg1of2



GEAR
Net Tows

LG-CB (cont’d)
Large Clarke-Bumpus Net

Profile

Inside Tucker Trawl (Net 2)

info. provided by: R. Brodeur / A. Brown 26-Aug-98
Drawings by: J. Clark
pg 2 of 2



GEAR

Net Tows

LIVE (Live Vertical Tow From 60 cm Bongo / Taped Codends)
Live larval pollock obtained for use in various analyses such as L-Musc, histology, etc.

Preparation
Locate the following equipment:

larval forceps microscope slides
pipets (glass or plastic) divided petri dishes
white bowls or pans for sorting

ice-bed to put under sorting bowl/pan

chilled and filtered seawater

scintillation vials

labels (for outside of vials only)

alcohol proof pen

1.5 ml microcentifuge tubes

freezer boxes and blue freezer block

Collection

A live tow for larval pollock uses the 60 cm Bongo with 333 um or 505 um net mesh
with taped codends. The selection of mesh size will depend on the time of field
collections, larval size, amount of algae, etc. This is meant to be a vertical tow with ship
speed used only to maintain a zero wire angle. Make sure the SEACAT is on and the
data saved for each haul. The wire out rate is 45 m/min with the maximum gear depth
to 70 meters wire out (if bottom depth is deep). If the larvae come up dead (sometimes
happens due to weather and difficulty of maintaining a zero wire angle), then try gear
depth to 40 - 50 meters. The wire in speed should be 10 m/min. Begin timing the tow
when the net is starting up. Observe time restrictions, if specified, for each sample
type. The time limit is usually 12 minutes total for net retrieval and preservation. Do not
rinse down the nets when they return to the deck. Open the codends immediately into
clean (live) 5 gallon buckets. Carefully pour the codend contents into a sorting bowl or
pan (an ice bed is not needed) and sort for larval pollock quickly to accommodate time
restrictions using either a pipet or forceps.

Preservation

Sort larvae directly into specified preservative if possible. Remember that preservation
of live larvae (wigglers) is best so that a time restriction or tissue degradation is not a
problem.

Record Keeping

Be sure to keep the Green Larval Notebook updated with specimen numbers. It is also
important to save the SEACAT file for each live tow since this will be our only chance to
obtain in situ data for the larvae.

Info. provided by: A. Brown 7-Mar-97
pg1of2



GEAR
Net Tows

LIVE (cont’d)

Miscellaneous '
Please remember to rinse the nets and codends thoroughly and record the new initial

flowmeter revolutions before starting a quantitative tow (standard 60 cm Bongo).

Info. provided by: A. Brown 7-Mar-97
pg2of2



GEAR

Net Tows

METH (Methot Trawl)
The Methot trawl is used for the collection of juvenile fish and/or plankton samples.

Description/Assembly

The Methot trawl is a 5.168 m? fixed frame net with 3 x 2 oval mm mesh in the body
and a 1.0 mm mesh in the hard codend. A 6-ft IKMT depressor is attached at the lower
comers of the frame to provide increased depth with wire out (see Fig. 1). The

- depressor is modified by having the hinged side arms removed and attachment points
drilled into, or welded onto, the depressor near the hinges. A General Oceanics
flowmeter should be suspended off center of the mouth of the trawl and readings
should be taken before and after the tow. The Scanmar depth sensor should be
attached on top of the frame and aimed forward in the direction of the ship.

Rates/Fishing

The Methot trawl is deployed using the Rowe or Marco winch off the stern of the vessel
(without the stem platform). A Scanmar acoustical depth sensor (with a readout in
dataplot and using a hydrophone suspended from the port quarterdeck boom) should
be used to receive real-time depth information. A scientist or survey tech in dataplot will
relay orders for stopping and starting the winch to the winch operator based on trawl
depth. However, it is usually possible to use the Scanmar unit in the Trawl House
utilizing a hull-mounted transducer if it is set up during the cruise.

The trawl will be deployed at 40 m/min (30 m/min if rough seas) and retrieved at 20
m/min. Tows are generally oblique or stepped oblique from near bottom or the desired
depth to the surface, although depending on the study, particular depth layers may be
targetted. Ship speed should be from 2 - 3 knots. Methot trawls will be conducted in
daytime or at night with little or no advanced warning. As for where and when they will
be done sometimes depends on acoustic signals. However, the fishing crew is not
needed to deploy this gear under normal conditions. It is important to not exceed
tow speeds of 3.5 knots (bending of frame may resuit).

Processing/Preservation

Once aboard, the net should be quickly washed down and the contents of the codend
transferred to a bucket. A large white pvc sieve (1 mm) is provided to remove excess
water. All large medusae should be removed prior to preservation (rinse off medusae
with seawater and make sure anything stuck to them is preserved with the rest of
codend contents). In most cases, the entire sample should be preserved in buffered
95% ethanol or 5% formalin (depending on sample request) in several 32 oz jars,
although some fish or invertebrates may be removed for special studies. Occasionally,
the sample is too large to easily fit in jars so it may be split at sea or else the fish may
be removed and the rest of the sample discarded if there is no interest in the
invertebrate catch. See section on Catch Processing for more details.

Info. provided by: M. Wilson / A. Brown 7-Mar-97
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GEAR
Net Tows

METH (cont'd)

Record Keeping
Use the On-Deck Sampling Form to record species, weights, and count numbers.

Always record numbers and/or weights (by taxonomic group) of the discarded portion of
the catch. A Haul Position Form may be requested from the Bridge if the watch chief so
desires. A Length Frequency Form may be required for recording freshly measured
lengths (usually standard length in mm). If it was necessary to discard any portion of
the catch, then make a note in Comments section of DSDB on how many (and/or

weights) were discarded of each taxonomic group.

Figure 1. Methot frame trawl with the Isaacs-Kidd depressor (Methot 1986).

Info. provided by: M. Wilson / A. Brown 7-Mar-97
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GEAR

Net Tows

METH (cont’d)

Catch Processing

The sample collected will be sent to Poland for sorting. In order to get it into a
reasonable number of jars, satisfy special requests, and to maintain consistency,
please use the following procedures when processing a Methot haul.

** Remove all large jellyfish (>30 mm diameter) from the catch. Rinse each jelly to
remove all attached organisms (use a 5 gal. bucket half filled with water). In case of
tentacle entanglement, rinse the jelly as best as you can so that all fish and as many
invertebrates as possible are removed. Weigh and count the jellies as a group. Since
jellies often break apart, it may be difficult to get individual numbers. These bits and
pieces should be included with the group weight but should not be counted unless the
pieces obviously represent another whole individual.

**All remaining fish and invertebrates should be preserved with 5% formalin in 32 oz.
jars. First count and weigh all age - 0 gadids (small pollock and cod are difficult to
separate). If the amount to be preserved is more than what can be reasonably
preserved in 4 jars, then you will have to choose to either save it all or sub-sample by
weight.

**Sub-sampling by weight is necessary when a sample is comprised of a large amount
of invertebrates (usually euphausiids are the primary taxa with some copepods,
molluscs, amphipods, etc.) or pollock. Sort out the group of organisms that will have to
be sub-sampled. Do not bother separating the invertebrate groups, just lump it all
together and call it an invertebrate mix (make sure that no fish are included). Mix the
organisms as best as you can so that a sub-sample will be representative of the whole
(usually this is done in a container with all of the excess water poured off). Remove
enough organisms to fill 2 - 4 jars. Weigh the sub-sample to the nearest gram and then
weigh the non-sub-sample as well. Record these weights on the On-Deck Sampling
Form specifying the units (kg or g). Also remember to record that the sub-
sample+discard weights = the total weight.

** For pollock, or some other specifically identified fish taxa, follow the same sub-
sampling steps for invertebrates and weigh. Count the number of fish in the sub-
sample and if time permits, count the number discarded.

References: )
Methot, R. D. 1986. Frame trawl for sampling pelagic juvenile fish. Calif. Coop. Oceanic Fish. Invest.
Rep. 27:267-278.
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GEAR

Net Tows

METH (cont'd)

Catch Processing Chart

On Deck

Sort Species

Other Fish Gadids &/or_All Other Invertebrates

Large Catch

Sub-sample By Weight
*usually done for dominant

group

Dis‘c!ard
*unless a Special Request
Form available

1)mix up organisms
2)pull out a reasonable amount
3)weigh sub-sample and
non-sub-sample separately

Non-sub-sample

Preserve in 5% formalin Discard
*in 32 oz. jars
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GEAR
Net Tows

MOC1 (1 m2 MOCNESS)
The 1 m2 Multiple Opening/Closing Net Environmental Sampling System allows the
opportunity to quantitatively sample selected depth strata.

The MOCNESS is an intricate piece of equipment. A trained scientist will always be on
a cruise when the gear is being fished. Information provided here is mainly for watch
standers.

Preparation

Put on codends and secure fasteners with duct tape. Match codends to collars by
number. Jar labels need to be prepared. Check with scientist in data plot to make sure
net numbers on 32 oz jars match those in recorded files.

Two people will be needed to hold tag lines when launching and recovering MOCNESS
and to help rinse nets once the MOCNESS is back on deck.

Labelling

Use the water proof inside jar labels for the inside of jars. For outside labelling use the
self adhesive FOCI labels. If samples are large (plankton occupies more than 1/2 of
the volume), use an appropriate number of 32 oz jars being sure to write # of total on
inside and outside labels.

Preservation
Samples are usually preserved as QTOWF.

Info. provided by: L. Biritt 10-Mar-95
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GEAR

Net Tows

MOC2 (2 m2 MOCNESS)
Instructions regarding operation of the 2 m2 MOCNESS will be provided when

necessary.

Info. provided by: L. Britt 10-Mar-95
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GEAR

Net Tows
NEU (Neuston)
Neuston nets are used for sampling the
upper few centimeters of the water .
column. There are many frame styles g;;:by
that may be used (we use a Sameoto 1 :
sampler made of stainless steel). The aaaRIREE

mouth opening is 30 cm x 50 cm and is
designed to fish half in and half out of 4
the water. '

Assembly ‘:%

If the frame is not already put together U U
some assembly will be required. There ¢
are two wings that need to be matched
up to the holes on the frame and bolted
on. Then bolt on the struts that reinforce Sameoto Neuston Sampler

the wings. There are a series of holes

on the aft end of the frame that the net

attaches to with metal straps and bolts. If the net does not already have holes, make
them. Slide the net over the frame in the position to be used and use a marking pen to
indicate where holes are to be made. Remove and cut holes using scissors, re-attach
the net, and secure with the metal straps and bolts.

The Sameoto is designed to be towed from the side to provide an unobstructed mouth
opening. Make sure the towing chain (bridle) is connected to the proper side of the
frame, depending on which side of the ship you are sampling from (the frame in the
picture above is set up to fish from the starboard). Some re-positioning of the swivel on
the tow chain may be required to provide a proper attitude of the frame, ideally it should
fish half in and half out of the water.

The flowmeter is attached with a special bolt to the bottom of the frame, just back from
the mouth opening. Remove the lanyard e n

pin from behind the nosecone of the flowmeter Hﬂ’{ —|:ﬁ> _
by unscrewing the nosecone and backing off the screw that is holding the pin in place.
Place flowmeter on pin, making sure the window for reading the revolutions is facing up,
and attach.

Rates/Fishing

The vessel should be moving slowly, about 1.5 to 2.0 knots (the exact speed is a
leaming process and may vary with sea conditions) so that the net is fishing half in and
half out of the water. Lower the neuston net to the surface and pay out 10 - 15 meters
of wire. It may be necessary to adjust the ship's speed to maintain the proper skimming
action. Start the stopwatch when the net starts to fish and tow the net for ten minutes
(unless instructed otherwise). Advise winch operator when time is nearly up and
retrieve when ready. Read and record flowmeter revs, time of tow, and any comments.

Info. provided by: J. Clark 9-Nov-98
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GEAR
Net Tows

NEU (cont'd)
*Note* It may prove helpful (and safer) to attach a long rope tagline to the frame to
assist in getting the frame on board. In heavy winds, the sampler tends to act as a

kite.

Preservation
The neuston sample should be preserved as a QTOWF unless stated differently in a

special request.

Maintenance
Check net for holes and fill flowmeter with water.

info. provided by: J. Clark 9-Nov-98
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GEAR

Net Tows

RING.8 (Live Zooplankton Net)

This is a 0.75 m ring net with a large clear polycarbonate codend used to collect live
organisms for at sea experiments.

Assembly

+— clamp

+— Secure bridle to the net and winch cable.

<+— Secure net to the SS ring using parachute cord.

Net is white with red and blue stripes.
Mesh size is 202 um.

«—— The hard plastic codend is zipped inside the soft codend carrier.

Rates/Fishing

This should be a vertical tow with ship maneuvering only to maintain a zero wire angle.
The net goes down at 45 - 60 m/min (depending on winch capabilities) and up at a rate
of 10 m/min. Depth of tows will be determined by the SEACAT and files will be saved
by request. A flowmeter is not required.

Do not rinse net prior to codend removal. Pour codend contents into a clean live bucket
that is chilled by a surrounding icebed (a plastic tub with ice) until sorting can be
completed.

Info. provided by: L. Britt / A. Brown 26-Aug-98
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GEAR
Net Tows

RING1 (1 meter Ring Net)
The 1 meter ring net is normally used for vertical tows. No further description on
operation will be provided unless a special request is made.
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GEAR
Net Tows

SLED (Epibenthic Sled)

The epibenthic sled is designed for near-
bottom sampling, and uses an opening
and closing net device (1 meter Tucker).
This prevents the samples from near-
bottom depths being contaminated by
material from the upper strata when
lowering and raising the gear. Opening
and closing of the net is controlled by a
double-trip release mechanism on the tow
cable above the bridle.

Assembly
ITEMS REQUIRED:
- sled runners
- net frame assembly
- bridle (should be in Tucker box)
- lead weights (6)
- wooden Tucker box containing nuts, bolts, net slides, etc.
- misc. (tools, tape, seine twine,etc.)

- Stand runners on back deck, noting that there is a difference between the left and
right runner.

- Unravel net frame assembly. The pipe with the turnbuckle underneath is the bottom
bar. Align with the net slide bars facing back.

- Insert frame pipes into sled runners. Some twisting and hammering is usually
required so that the holes line up before inserting bolts.

- Use eye-bolts in top bar for attaching bridle. (I can't remember if only the eye-bolts
are used or if they are in addition to other bolts, just fill all the holes with something.)

- Make sure the side cables are as tight as possible. They should be fairly tight
already, but adjustments can be made using the turnbuckle. Use electrical tape to wrap
any wire strands, hose clamp ends, etc. that might snag or rip the nets (the tape also
helps to hold the bottom slide bar onto the bottom pipe).

- Attach the weights to the runner skis, three per side and evenly spaced. If hose
clamps are not attached to the runners, insert them between the welds under the
square brace that runs the length of the runner. Use small blocks of wood (in Tucker
box) as spacers between the clamp and square brace.

- Attach the nets to the frame, the same as with the Tucker trawl, except the top net
needs to be lashed to the cross pipe with heavy seine twine. The tripping mechanism is
connected as it is for the Tucker trawl. Make sure you have the large bore tripping
weights ready at start of tow to fit on cable being used.

Info. provided by: J. Clark 12-Nov-98
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GEAR
Net Tows

SLED (cont'd)

Rates/Fishing

The sled is deployed off the stern ramp (on the Miller Freeman). A depth monitoring
device is very helpful to determine when the sled is fishing at or near bottom (electronic
BKG or Scanmar). If no depth device is available, estimate the wire angle and use the
cosine of the angle to help determine wire out (i.e. 55 degree wire angle, .574 cosine,
200 meter target depth, 200/.574=348 m wire out). The wire between the ship and sled
will not be a straight line, so the wire angle is just a guideline (more or less may be
required to achieve best results).

The ship speed while towing the sled should be at 1.5 - 2.0 knots.

Wire out speed should be 40 m/min.

Wire in speed may depend on a number of factors. If the top net (from bottom to
surface) is to be saved, wire in speed should be about 20 m/min. If the top net is

not saved, the winch may be retrieved up to 40 m/min. Depending on what winch is
used, and the condition of the winch, a steady rate may be difficult. Record as

much information as possible on the data sheet regarding winch speeds.

Lately, a LG-CB net has been placed inside the sled net, and a flowmeter inside the
LG-CB with counts being used by both the sled and LG-CB. If there is no LG-CB inside
the sled, a flowmeter should be strung inside the nets when a quantitative tow is
desired.

Preservation
Preservation will depend on cruise requirements, but it will usually be QTOWF.

Maintenance

The maintenance for the sled is basically the same as for the Tucker:
- check nets for holes, and repair or replace
- check flowmeters for damage, fill with water if needed
- make sure tripping mechanism and chains are at proper tension
- spray tripping mechanism with WD-40

Info. provided by: J. Clark 12-Nov-98
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GEAR
Net Tows

SM-CB (Small Clarke-Bumpus Net)

The small Clarke-Bumpus (SM-CB) nets are usually used in conjunction with a Tucker
Trawl. A SM-CB may also be placed inside the Methot net. A flowmeter may be strung
across the mouth opening of a SM-CB. No further description on the operation of this
gear will be provided unless a special request is made.

Info. provided by: A. Brown 12-Nov-98
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GEAR

Net Tows

TUCK1 (1 Meter Tucker trawl)
The tucker trawl has

2 Tripping Release
rectangular-mouth nets e

for horizontal or oblique
tows, mounted on an
opening-closing frame.
Up to three nets may be
operated sequentially
during a tow, using a
double trip release
mechanism. The frame

Tripping Chains That

consists of two steel Net! | f L oee-d -, Attach to Release
pipes connected with 2% E' o] Mechanism
side wires on which slide N o s
two net bars. The Net?’ el y Siidinghet
bottom pipe is filled with 1% g K
lead weights. e’
Nets Brackets for

Assembly 0%, >Ma°hmg nete ,

., Bottom filled
- Attach the Tucker to an °  [o—t———=—=—}*" with Lead Weights
overhead support (or Back of Tucker Trawl Frame

boom) to pattially lift the

frame making the net

bars more accessible for attaching the nets. Keep the weighted bar on deck to prevent
the frame from swinging.

- Attach the top of net 2 to the bracket on the top pipe using the sliders attached to the
net. Make sure when attaching all of the nets that they are oriented correctly since it is
easy to get the top and bottom confused. The Tucker flies at about a 45 degree angle,
so the 'longer portion of the net is the top (see
diagram).

- Get the middle net (net 1) ready to attach.
Alternate attaching the sliders to the net bar -
between the top net and the middle net, starting X T,

with the net that has seven sliders (the other has PRI B
SiX). BOTTOM
- Grab the tripping chains on the net bars for the

nets installed, lift, and secure out of the way.

- Attach the bottom net (net 0, 505 um) in the same

manner, altemating the sliders between the middle

and bottom net. After attaching the bottom net to

the sliding net bar, attach to bottom lead pipe with

sliders.

NET PROFILE

ToP

u
11§
1§
! |
J

Info. provided by: J. Clark 12-Nov-98
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GEAR
Net Tows

TUCK1 (cont’d)
- On the corner of each net there should be a brass 'D' ring. Use this ring and a one
inch shackle (provided) to anchor the nets to the net bars.
- Using the one inch shackles, attach the sides of the nets to the side cables on the
frame. Attach the release mechanism to the cable using the clamps on the release.
Initial installation should not be too tight as adjustments up or down the cable will
probably be required. Make sure the bolts used to clamp onto the cable do not interfere
with the portion of the release that rotates. If necessary add a washer as a spacer so
release moves freely. Orient the release so the clamps are facing aft towards the nets,
allowing the tripping chains to fall freely.
- Lift the Tucker with a winch off the deck (or enough to provide tension on all cables).
Test the length of the tripping chains by attaching them to appropriate marked slot in
the release. If required, alter the length of the chains and/or move the release on the
cable.
- The bridle should be taking most of the weight, but the tripping chains need to be tight
when the sliding net bars are at the top of the frame so that the middle and top nets are
completely closed.
- After the release is in position, tighten the bolts on the clamp. Tie down or tape any
loose ends of chain that might hang up during a net release. [f there are any sharp
comers, (things sticking out on the termination, etc.), then these will need to be taped.
- During deployment, care must be taken not to bump the top of the release mechanism
with the block, or it will trip.
- To attach the rings from the tripping chains to the release, the ring from the top net
bar is attached first, then the bottom. Sometimes hitting the top of the release makes it
easier to tum after inserting the ring in its' slot (make sure it clicks and is locked before
deployment).
- String a flowmeter inside each net using heavy monofilament and nico-press sleeves.
The drogue (net 0) will not need a flowmeter unless a sample is requested from this
net. If Clarke-Bumpus nets are to be placed in Nets 1 and 2, then flowmeters will not
need to be strung inside the Tucker nets.
Fishing/Rates
The rates for normal Tucker operations are:

- ship's speed about 1.5 - 2.0 knots to achieve a 45 degree towing angle

- 50 m/min wire out speed

- 20 m/min wire in speed

Preservation
Preservation will depend on cruise requirements, but will usually be QTOWF.

Maintenance

The maintenance for the Tucker should be as follows:
- check nets for holes
- check flowmeters for damage and fill with water if needed
- adjust tripping mechanism so chains have proper tension
- spray tripping mechanism with WD-40

Info. provided by: J. Clark 12-Nov-98
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GEAR

Net Tows
TUCK1 (cont'd)
TUCKER TRAWL
Fishing two nets on retrieval
G
B C
A—— Sinking, NET 0> F—- At Depth, NET 2
B-— First Messenger NET 0 G—-Haul In, NET 2 >NET 2
C—- At Depth, NET 1
D— Haul In, NET 1 NET 1
E—- Second Messenger
TUCKER TRAWL
Horizontal Tow

1

\

\

C
A--—- Sinking, NET © E--—- At Depth, NET 2
B—- First Mes-enger>NET 0 F-—Haul In, NET 2 >NET 2
C—— At Depth, Haul Time NET 1
D——- Second Messenger NET 1

Info. provided by: J. Clark 12-Nov-98
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GEAR
Net Electronics

CAT (SEACAT Attached to CTD)

A SeaBird SEACAT is attached to the CTD to measure conductivity, temperature, and
depth in the water column. Instructions regarding the operation of this gear are not
included at this time. Currently, the operation of this equipment is conducted by
personnel from the Pacific Marine Environmental Laboratory (PMEL) and/or the Survey
.Department.

Info. provided by: A. Brown 27-Aug-98
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GEAR

Net Electronics

EBKG (Electronic Bathykymograph)
The EBKG was developed to provide a real
time depth readout for plankton tows.
Temperature is also recorded, but the
sensor on the unit is not capable of
responding properly at the speeds we
operate.

Assembly _
There is a green, wooden suitcase that
contains the EBKG probe and deck-units
needed for operation. There should be a
manual inside the case or in Dataplot that
gives instructions on setup and operations. The Survey Tech or Electrician Tech will be
required to terminate the probe onto the towing cable.

Rates/Fishing

Readout from the EBKG may be viewed in Dataplot (on the Miller Freeman) on a digital
display, and also as a computer file recorded on the portable Compag. Instructions
should be with the equipment regarding starting and saving the files. Record in a green
notebook the wireout, max depth, and bottom depth for each station the EBKG is used.
The person in Dataplot monitoring the depth should also give the winch operator
instructions over the radio on rates, when to start or stop the winch, and appropriate
warnings to avoid problems.

Info. provided by: J. Clark 12-Nov-98
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GEAR
Net Electronics

NETFLUOR (Fluorometer During A Net Tow)
Fluorescence is measured using a fluorometer attached to the winch cable during a net
tow. Instructions to operate this gear are not included at this time. Currently, operation

of this instrument is done by PMEL and the Survey department.

Info. provided by: L. Britt 10-Mar-95
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GEAR
Net Electronics

SCANMAR

SCANMAR is used to determine the depth fished as well as the mouth opening
characteristics of the trawl gear being fished. With SCANMAR attached to the Methot
and other large net frames, it is possible to obtain a real time towing depth. The setup
and operation of the SCANMAR unit is conducted by trained personnel only.

Info. provided by: A. Brown 27-Aug-98
pg 1 of 1



GEAR

Net Electronics

VIDEONET (Video Camera Attached To A Net Tow)
The use of video cameras is relatively new to FOCI and no set protocol exists at this
time. If the gear is requested, then the appropriate instructions will be given.

Info. provided by: L. Britt 10-Mar-95
pg1of1






GEAR
CTD / Rosette

BOTTLES (Niskin Bottles Without CTD )

Instructions regarding operation of this gear are not included at this time. Currently,
operation of this instrument is conducted by PMEL and/or the Survey Department.
Niskin bottle collections are described in this manual by sample type.

Info. provided by: L. Britt 10-Mar-95
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GEAR
CTD / Rosette

CTD (CTD Cast)

A SeaBird CTD is used to measure conductivity, temperature and depth in the water
column. Instructions regarding operation of this gear are not included at this time.
Currently, operation of this instrument is conducted by PMEL and/or the Survey

Department.

Info. provided by: L. Britt 10-Mar-95
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GEAR
CTD / Rosette

CTDB (CTD Cast With Niskin Bottles)

A SeaBird CTD is used to measure conductivity, temperature and depth in the water

column in conjuction with samples collected from Niskin botties. Instructions regarding ;
operation of this gear are not included at this time. Currently, operation of this f
instrument is conducted by PMEL and/or the Survey Department. Niskin bottle

collections are described in this manual by sample type.

Info. provided by: L. Britt 10-Mar-95
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GEAR
CTD / Rosette

VIDEOCTD (Video Camera Attached To CTD)
The use of video cameras is relatively new to FOCI and no set protocol exists at this
time. When the gear is requested, appropriate instructions will be given.

Info. provided by: L. Britt 10-Mar-95
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GEAR

Trawls

ANCHO (Anchovy Trawl)
The most common purpose of the anchovy trawl is to collect age-0 pollock or predators.

Description/Assembly

A fishing crew is required to setup and fish this gear. Advance warning should be given
to the Bridge so that all required personnel may be notified. The anchovy trawl is fished
with the 5'x7' steel v-doors weighing 1,250 Ibs. Using other doors may inhibit the fishing
performance of the trawls or overstress their construction. If the 5'x7' doors are ready,
the only at-sea preparation is to load the nets onto the net reel.

Rates/Fishing
Towing Speed: 2.5 - 3.0 knots

The anchovy trawl is designed to fish midwater. A Furuno net sounder is attached to
the net to enable accurate positioning by depth and to monitor the catch.

Acoustic information (usually from the Simrad EK-500) regarding the distribution of
sound scatterers is often intimately associated with making decisions as to the depths
and durations this net is fished. In the absence of acoustic data, the rule of thumb is to
fish at depth for 20 minutes for single-layer tows, or a retrieval rate of about 10 m/min
for oblique tows. Scanmar sensors are sometimes used to study the mouth opening
dimensions. These are necessary for standardizing the catch and are as follows (all
measurements are in meters)(Wilson et al.,1996):

Anchovy Trawl
EQ1)  Width=15.253(1-e(-0.012(WireOut+43.762))
EQ 2) Height=13.249-0.018(WireOut)

The path over which the net is fished depends upon the objectives of each tow. The
oblique path may be more effective at catching age-0 pollock because ship speed
coupled with wire retrieval rate increases the net speed through the water.

Info. provided by: M. Wilson / A.Brown 12-Nov-98
pg1of5



GEAR

Trawls

ANCHO (cont'd)

Record Keeping

For each tow, take notes indicating net depth and wire out every couple of minutes.
These notes begin when the doors enter the water. Document net position until the
doors are brought back out of the water. It is of particular interest to have this
information when the doors are shot, when the net reaches equilibrium, when haul
back begins, and when it reaches the surface. Since the Furuno data is not logged to a
computer, it is often desirable to also attach a Scanmar depth sensor to the net.

The Haul-Position Form is filled out by the Bridge during the tow but some advanced
discussion regarding some of entries (eg., gear code) is necessary. Distance fished
and wireout are recorded for standardizing the catch.

Data logging has been facilitated by using the Resource Assessment and Conservation
Engineering (RACE) programs used for the groundfish surveys. Entering data with
these programs is too detailed to expand upon here but may be leamed easily with
practice. There are a few important cautions which must be heeded. First, both the
RACE data entry programs and the Polycorder programs require that a printer be
hooked up to the computer since printouts are generated during the entry/download
procedure. Second, the RACE data entry programs are not designed for the complex
station-haul designations often used by FOCI and the wide range in weight of taxa-
specific biomass often caught during the FOCI age-0 field operations. The primary
problem is that weights can only be entered to the nearest tenth, and are assumed to
be in pounds. Until we have a more accommodating method, meticulously record
weight units on the On-Deck Sampling Form for each taxa.

The RACE data entry program automatically expands the observed catch data to that
for the entire tow using proportions. This is an important point and understanding it
may be required at sea. For example, assume the entire catch was sorted, and the
Non-Sub and Sub weight units for our example taxa are in kilograms.

The Total Number caught for our example taxa is:

Non-Sub Weight (kg) * (Sub Number / Sub Weight (kg)) + Sub Number.  (EQ1)
Note that the Sub Number was added in. If the Non-Sub was weighed before the Sub
was taken out, then the Sub Number should not be added in. Had the entire catch not
been sorted (ie., the whole catch was weighed using the load cell and then only a

portion was sorted), then the total number caught for our example taxa is:

(Total Number from EQ 1) * ((total animal weight from the load cell) / (total weight of all
taxa sorted)).

Info. provided by: M. Wilson / A. Brown 12-Nov-98
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GEAR

Trawls

ANCHO (cont'd)

Forms to be used during record keeping and catch processing are:
On-Deck Sampling Form

Age-0 Length Form

Log Book for depth and wire out

Catch Processing

It is desirable to quantify the entire catch, if possible. If subsampling is necessary, then
first weigh the bag full and then empty using a load cell (record weight and weight unit
(ie., Ibs)). All species in the randomly selected subsample must be sorted and weighed.
If there is a large size difference between adult and juvenile groups, then (for
subsampling purposes) treat each as a separate species (see Catch Processing Chart).
The wide range in species-specific weights encountered during the FOCI age-0 field
operations necessitates the use of scales with varying sensitivities. Thus, it is
imperative that with each weight recorded, its unit also be recorded. All catch
information is recorded on the On-Deck Sampling Form. On this form, the Non-Sub
column is for that portion of each taxa that was weighed but not enumerated. The Sub
columns are for those portions which were weighed and enumerated. If the lengths of
any taxa are to be measured, the portion selected for enumerating (eg., that amount
recorded as Sub) can be set aside and the number of individuals tallied from the length
frequency data. ~

Lengths of large specimens of commercially important species should be measured to
the nearest centimeter. Measuring larger specimens is expedited by using the
Polycorders and associated software. Smaller specimens should be measured to the
nearest millimeter using the small length boards. Although the length measured is
usually fork or total, it is sometimes necessary to measure standard length. Be sure to
record which length type was measured.

Once separated from the invertebrates, sort the fish to lowest taxonomic order (pay
particular attention to sorting cod and pollock from each other). For each species,
measure the total weight and count. If the total weight of a species is very small (< 2 g)
record its weight as < 2 g. If a species other than pollock is very abundant, randomly
select 50 fish and measure their lengths in SL, TL, or FL in mm (use whichever is
easiest but make sure to note the length type and units on the Age-0 Length Form).
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Trawls

ANCHO (cont'd)

If the number of pollock is in the thousands, then subsampling by weight will be
necessary. Randomly select a subsample of about 400 individuals and weigh the
remainder to the nearest gram. Record this weight in the Non-Sub entry on the On-
Deck Sampling Form. For the sub-sample, record its weight and number of fish as
Sub-Weight and Sub-Num. From the sub-sample, randomly select about 200 fish and
measure their standard lengths in mm and record data on the Age-0 Length Form.
After measuring, freeze about 25-50 fish (for age and growth studies) and put another
25-50 in 5% formalin (for diet studies) and note numbers of each preservative type on
the On-Deck Sampling Form. See the Sample Request Forms and the Catch
Processing Chart for further details.

References:

Wilson, M. T., R. D. Brodeur, and S. Hinckley. 1996. Distribution of age-0 walleye pollock (Theragra
chalcogramma) in the western Gulf of Alaska. In: R. D. Brodeur, P. A. Livingston, T. R. Loughlin, and A.
B. Hollowed (eds.), Ecology of Juvenile Walleye Pollock, p. 11-24. U. S. Dep. Commer., NOAA Tech.
Rep. NMFS 126.
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ANCHO (cont’d) GEAR

Trawls
Catch Processing Chart
Anchovy Trawl
On Deck
Sort
Invertebrates Vertebrates (fish)

Jellyfish (by species) All Others Sort (by species)

(including jelly bits) *consider adult pollock

(SL>20cm) a separate species
Weigh & Count Weigh Weigh & Count (by species)
(as a group) *if weight <2g, then record as <2g

Measurg Length
(by SL, TL, or FL in mm)

Other Species Age-0 Pollock
*if # fish/species >50
only measure 50

large catch Il gatch
Discard
*unless a Special Request
Form available
Sub-Sample 1)measure up to 200 fish
By Weight *SL in mm
2)divide fish randomly
1)mix pollock up *2 equal groups, if possible
2)randomly sub-sample 400 fish 3)group 1 for J-Gut (5% formalin)
3)weigh sub-sample fish,weigh non-sub-sample fish 4)group 2 for J-Oto (frozen)
4)discard non-sub-sample fish (use for Special Studies ?)
5)count # of sub-sample fish and keep 200
6)measure up to 200 fish lengths (SL in mm)
7)divide fish randomly into 2-*100 groups
* check Sample Request Forms for #s wanted
8)# fish for J-Gut in 5% formalin (32 oz. jar)
9)# fish for J-Oto frozen
Info. provided by: M. Wilson/A. Brown 12-Nov-98
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Trawls

DIAM (Diamond Midwater Trawl)
The Diamond trawl is fished midwater and often used to acquire ripe, spawning pollock

so that eggs and sperm may be stripped and used in rearing experiments. A fishing
crew is required to fish this net, so advance waming should be given to the Bridge.
The Chief Scientist should have information as to what forms are required for this gear,

and if there is any catch processing involved.

Info. provided by: J. Clark 12-Nov-98
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EASTERN (83-112 Eastern Bottom Trawl)

The 83-112 Eastern is a bottom otter trawl which is used to acquire ripe, spawning
pollock so that eggs and sperm may be stripped and used in rearing experiments. This
gear is also used for the collection of juvenile pollock predators.

Description/Assembly
A fishing crew is required to setup and fish this gear. Advance warning should be given
to the Bridge so that all required personnel may be notified.

Rates/Fishing
Towing Speed: 2.5 - 3.0 knots

The Eastermn bottom trawl is designed to fish on the ocean bottom. A Furuno net
sounder is attached to the net to enable accurate depth positioning and monitoring of
the catch.

Record Keeping

The Haul Position Form is filled out by the Bridge during the tow but some advanced
discussion regarding some of the entries (e.g., gear code) is necessary. Distance
fished and wireout are recorded for standardizing the catch.

Data logging has been facilitated by using the RACE programs used for the groundfish
surveys. Entering data with these programs is too detailed to expand upon here but it
may be leamed easily. There are a few important cautions which must be heeded.
First, both the RACE data entry program and the Polycorder program require that a
printer be hooked up to the computer since printouts are generated during the
entry/download procedure. Second, the RACE data entry programs are not designed
for the complex station-haul designations often used by FOCI and the wide range in
weight of taxa specific biomass often caught during the FOCI age-0 field operations.
The primary problem is that weights can only be entered to the nearest tenth and are
assumed to be in pounds.

Info. provided by: M. Wilson / A. Brown 12-Nov-98
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EASTERN (cont’d)

Until we have a more accommodating method, meticulously record weight units on
the On-Deck Sampling Form for each taxa. The RACE data entry programs
automatically expands the observed catch data to that for the entire tow using
proportions. This is an important point and understanding it may be required. For
example, let us assume the entire catch was sorted, and the Non-Sub and Sub-Weight
units for our example taxa are in kilograms.

The Total Number Caught for our example taxa is:
Non-Sub Weight (kg) X (Sub Numbér/ Sub Weight (kg)) + Sub Number (EQ 1)

Note that the Sub Number was added in. If the Non-Sub was weighed before the Sub
was taken out, then the Sub Number should not be added in. Had the entire catch not
been sorted (i.e., the whole catch was weighed using the load cell and then only a
portion was sorted), then the total number caught for our example taxa is:

Total Number from EQ 1 X ((total animal weight from the load cell) / (total weight of all
taxa sorted)).

Forms to be used during record keeping and catch processing are:
On-Deck Sampling Form

Length Frequency Form

Age-0 Length Form

Catch Processing (for age-0 pollock predator study)

This trawl is fished on the bottom and is used to collect species of fish that may
consume age-0 pollock. The predators of interest are listed on the Catch Processing
Chart. All of the fish of interest (up to 100 fish, if available) should be lengthed using
the Polycorder regardiess of the number of individuals that will be used for stomach
analysis. Some of individuals will have their stomachs removed and hence should be
weighed and processed immediately so that digestion does not proceed any further.
Sort all fish to species. Typically, there will not be any age-0 gadids in this type of trawl
since it does not have a small mesh liner. If any age-0 gadids are caught, then they
should be counted, weighed, and 100 fish lengthed. Use the Age-0 Length Form to
record the length data. For each vertebrate species, get a total weight and count. For
the invertebrates, sort out only the jellies, squid, shrimp, and crabs. All other species
such as starfish, sponges, molluscs, etc. can be combined and weighed together and
designated as shab. Jellies caught in this trawl are usually in bad condition so weigh all
jellies combined. For crab, sort to species and weigh and count each species. Weigh
and count squid and shrimp by groups (do not sort to species). Discard the
invertebrates and vertebrates after processing unless a Special Request Form is
available to give instructions for specimen collection.

Info. provided by: M. Wilson / A. Brown 12-Nov-98
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EASTERN (cont'd) GEAR

Trawls

Catch Processing Chart

Bottom Trawl

On Deck

Sort Species

Invertebrates

Sort (into groups)
*jellyfish (not by species)
*shrimp
*squid
*crabs (by commercial species)
King (blue, red, gold)
Tanner (hybrid, Opilio, Bairdi)
Korean horsehair
*other(shab)

Weigh & Count (by group)
*weigh shab only, do not count
*jellyfish may not be countable

Discard
a Special Request Form available

Info. provided by: M. Wilson/A. Brown

Vertebrates (fish)

Sort (by species)
*consider adult and juvenile
pollock (< 20 cm) separate species

Count & Weigh (by species)

Measure Length (100 of each listed)

(by TL or FL in cm using polycorder)
*adult pollock
*juvenile pollock (< 20 cm)
*Pacific cod
*sablefish
*rockfish
*flathead sole
*Alaska plaice
*arrowtooth flounder *unless
*Greenland turbot
*Kamchatka flounder
*halibut

Discard

* unless a Special Request Form available

pg 3of 3
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Trawls

MARIN (Marinovich Midwater Trawl)

The Marinovich is a midwater trawl used to acquire ripe, spawning pollock so that eggs

and sperm may be stripped and used in rearing experiments. A fishing crew is required
to fish this net, so advance wamning should be given to the Bridge. The Chief Scientist

should have information as to what forms are required for this net and if there is any

catch processing involved.

Info. provided by: J. Clark 12-Nov-98
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NOR (Nor'eastern Bottom Trawl)

The Nor'eastem is a bottom trawl used to acquire ripe, spawning pollock so that eggs
and sperm may be stripped and used in rearing experiments. A fishing crew is required
to fish this net, so advance waming should be given to the Bridge. The Chief Scientist
should have information as to what forms are required for this gear and if there is any
catch processing involved.

Info. provided by: J. Clark 12-Nov-98
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ROPE (Rope Midwater Trawl)

The rope trawl is a large midwater trawl used to acquire ripe, spawning pollock so that
eggs and sperm may be stripped and used in rearing experiments. A fishing crew is
required to fish this net, so advance waming should be given to the Bridge. The Chief
Scientist should have information as to what forms are required for this net and if there

is any catch processing involved.

Info. provided by: J. Clark 12-Nov-98
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SHRIMP (Shrimp Trawl)
The most common purpose of the shrimp trawl is to collect age-0 pollock or predators.

Assembly/Preparation

The shrimp trawl is fished with the 5' x 7' steel v-doors weighing 1,250 Ibs. Using other
doors may inhibit the fishing performance of the trawls or overstress their construction.
If the 5'x 7' doors are ready, the only at sea preparation is to load the nets onto the net
reel. See illustration on page 4 of 4 for traw! dimensions and mesh sizes.

Fishing/Rates

Towing Speed: 2.5 - 3.0 knots

A fishing crew is required to fish this gear. Sufficient advance warning must be given to
the Bridge. The shrimp trawl is designed to fish on bottom but it may also be fished
midwater. A Furuno net sounder is attached to the net to enable accurate positioning
by depth and to monitor the catch. Acoustic information (usually from the Simrad EK-
500) regarding the distribution of sound scatterers is often intimately associated with
making decisions as to the depths and durations this net is fished. In the absence of
acoustic data, a rule of thumb is to fish at depth for 20 minutes for single layer tows or a
retrieval rate of about 10 m/min for oblique tows. Scanmar sensors have also been
used to study the mouth opening dimensions. These are necessary for standardizing
the catch and are as follows (all measurements are in meters)(Wilson et al. 1996):

Shrimp Trawl
EQ1)  Width=15.1(1-e(-0.02(WireOut+35.1))
EQ 2) Height=2.2-0.004(WireOut)

The path over which the net is fished depends upon the objectives of each tow. The
oblique path may be more effective at catching age-0 poliock since boat speed coupled
with wire retrieval increases the net speed through the water.

Info. provided by: M. Wilson / A. Brown 12-Nov-98
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Trawls

SHRIMP (cont'd)

Record Keeping
For each tow, take notes indicating net depth and wire out every couple of minutes.
These notes should start when the doors enter the water. Document net position until
the doors are brought back out of the water. It is of particular interest to have this
information when the doors are shot, when the net reaches equilibrium, when haul back
begins, and when it reaches the surface. Because the Furuno data is not logged to a
computer it is sometimes desireable to also attach a Scanmar depth sensor to the net
(Scanmar sensors are managed by David Roetscisoender and can be requested from
Craig Rose). :
The Haul-Position Form is filled out by the Bridge during the tow but some advanced
discussion regarding some of entries (eg., gear code) is necessary. Distance fished
and wireout are recorded for standardizing the catch. In the past, data logging has
been facilitated by using the RACE programs used for the groundfish surveys. Entering
data with these programs is too detailed to expand upon here but can be learned easily.
However, there are a few important cautions. First, both the RACE data entry programs
and the Polycorder programs require that a printer be hooked to the computer because
printouts are necessarily generated during the entry/download procedure. Second, the
RACE data entry programs are not designed for the complex station-haul designations
often used by FOCI and the wide range in weight of taxa-specific biomass often caught
during the FOCI age-0 field operations. The primary problem is that weights can only
be entered to the nearest tenth, and are assumed to be in pounds. Until we have a
more accommodating method, meticulously record weight units on the catch form
for each taxa. The RACE data entry program automatically expands the observed
catch data to that for the entire tow using proportions. This is an important point and
understanding it may be required at sea. For example, assume the entire catch was
sorted, and the Non-Sub and Sub weight units for our example taxa are kilograms.
Then, the Total Number caught for our example taxa is:

EQ 5) Non-Sub Weight (kg) * (Sub Number / Sub Weight (kg)) + Sub Number.

Note that the Sub Number was added in, if the Non-Sub was weighed before the Sub
was taken out, then the Sub Number should not be added in. Had the entire catch not
been sorted (ie., the whole catch was weighed using the load cell and then only a
portion was sorted) then the total number caught for our example taxa is:

EQ 6) (Total Number from EQ 1) * ((total animal weight from the load cell) / (total
-weight of all taxa sorted)).

Other forms used during catch processing are: On-Deck Catch Form, Length
Frequency Form.
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SHRIMP (cont'd)

Catch Processing

It is desireable to quantify the entire catch if possible. If subsampling is necessary,
then first weigh the bag full and then empty using a load cell (record weight and weight
unit (ie., Ibs)). All taxa must be sorted from the randomly selected subsample and
weighed. If there is a large size difference between adult and juvenile groups, then for
subsampling purposes, treat each as a separate taxa. Enumerate the number of
individuals comprising all, or a weighed subsample, of the biomass of each taxa. The
wide range in taxa-specific weights encountered during the FOCI age-0 field operations
necessitate the use of scales with varying sensitivities (eg., one weighing in grams and
another weighing in kilograms). Thus, it is imperative that each weight be recorded with
its unit.

All catch information is recorded on the On-Deck Catch Form. On this form, the Non-
Sub column is for that portion of each taxa that was weighed but not enumerated. The
Sub columns are for that portion which was weighed and enumerated. If the lengths of
any taxa are to be measured, the portion selected for enumerating (eg., that amount
recorded as Sub) can be set aside and the number of individuals tallied from the length
frequency data.

Often, 150 individuals of each taxa is sufficient to generate a good length frequency
distribution. Lengths of large specimens of commercially important species should be
measured to the nearest centimeter. Measuring these larger specimens is expedited by
using the Polycorders and associated software which are managed by Robin Harrison
of the RACE Division and may be borrowed by special request through Dave Somerton.
Smaller specimens should be measured to the nearest millimeter. The length
measured is usually fork or total. Standard length is measured on post-larval young-of-
the-year pollock because the caudal fin is often damaged or its posterior margin is
difficult to see. Be sure to record which length was measured. If the size distribution of
each taxa is broad, then it may be necessary to measure more than 150 individuals.
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References:
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61’ SHRIMP SAMPLING TRAWL

Netting—nylon, preshrunk.

Headrope—61 ftof #in 6 x 19 galvanized wire rope,
tight wrapped with 5/1¢ in polypropylene rope.

Footrope—61 ftof 12in, 6 x 19 gaivanized wire rope,
tight wrapped with ¥z in polypropylene rope.

Breastlines—20 ft of ¥z in braided nylon (Stable-
braid).

Sidepanel riblines—73 ft 3%z in of % in braided nylon
(Stablebraid).

Flotation—29 pieces, 8 in diameter (5.5 Ib buoyancy
each).

Footrope chain—60 ft of % in suspended with six
12-in chain droppers (¥ in diameter).

Tickler chain—55 ft of 3 in secured at wing tips.

Otterboards—5 x 7 ft V-doors, 815 Ib.

Dandyiines (sweeplines)—3 pieces, 10 fathoms
each, top and middle of % in diameter, 6 x 19
galvanized wire rope, bottom of ¥z in diameter: top
with 24 in extension and middle with 18 in
extension—both of 3 in proof coil chain.

200 i3 54
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Wilson, M. T., R. D. Brodeur, and S. Hinckley. 1996. Distribution of age-0 walleye pollock (Theragra
chalcogramma) in the western Gulf of Alaska. In: R.D. Brodeur, P. A. Livingston, T. R. Loughlin, and B.
Hollowed (eds.), Ecology of Juvenile Walleye Pollock, p. 11-24. U. S. Dep. Commer., NOAA Tech. Rep.

NMFS 126.

Photo credit: Wathne, F. 1977. Performance of trawis used in resource assessment. Mar.Fish.Rev.

16-23.
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Non-Electronic Instruments

BKG (Manu