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1. INTRODUCTION
The Marine Resources Monitoring, Assessment, and Prediction (MARMAP)
“program is a National Marine Fisheries Service program providing information
in support of marine fishery resources management. MARMAP encompasses the
“collection and ané1ysis of data to provide basic information on the cdmposition,
"~ focation, abundance, and condition of the commercial and racreational warine
" fishery resources of the United States {NMFS 1977 and 7973; TRW 1973a and 1973 b).
The principal elements of MARMAP include resource surveys, analyses of
commercial and recreational fish catches and the envivonment of fish stocks,
(fishery oceanography). Fach of these elements is important for fisheries
resource assessment., Data analysis tasks combine the results of surveys,
catch statistics, biometric data (age, growth, fecundity, recruitment, and
mOrtdiity fates) plus information on environmental and food chain conditions
to produce updated stock assessments. MARMAP is presently being conducted
from each of four strategically located NMFS Fisheries Centers headquartered at
Woods Hole, Massachusetts; Miami, Florida where it is called SEAMAP for South-
“eastern Area Monitory Assessment and Prediction Program; La Jolla, California;
" and Seattle, Washington. |
Resource Surveys--Three types of MARMAP surveys are conducted. The
first (Survey I--Ichthyoplankten) assesses planktonic eggs and larvae of all
fish species, pelagic and demerséi, as well as other zooplankton which can be
sampled with piankton nets. These survey operations have been conducted
cooperatively in the Atlantic with the U.S.S.R., Poland, France, Canada, the
Federal Republic of Germany, and.the Democratic Republic of Germany and in
the Pacific with the U.S.S.R., Mexico aﬁd Japan. Surveys are also conducted
Jointly with SeVera1 state and private research institutions. A second type
of survey (Survey I1I--Groundfish) focuses on the distribution and abundance

of groundfish and shellfish species which live at or near the bottom when they
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reach harvestable size {e.g. cod, flounder, hake, scallop, lobster, crab, ang
shrimp) Bottom survey operations are conducted with ICNAF {now NAFO) nations
in the northwest Atlantlc from Greenland to Cape Hatteras; under contract with
the state of South Carolina from Cape Hatteras to the F10r1da Keys; in the

M1ss1ss1pp1 delta reg1on, and in the northeast Pac1f1c off California, Oregon,

Wash1ngton A]aska and in the tast Bering Sea. A third type of survey (SurVeyII

Pelagic Fqsh) assesses species that live off the bottom (salmon, herring, mackem]

'tuna, squ1d menhaden and others). Surveys of pelagic fish pose ‘special problep
Effect1ve stock assessment of these migratory species requires, among other thing,
the app11cat1on of hydroacoustic and remote sensing techniques.

A h1gh degree of uniformity and standardization in Survey I operat1ons is
essent1a] to achlevement of MARMAP objectives. Every effort must be made to
1nsure data comparab111ty. This document specifies procedures for the at-sea
cof]ection.and laboratory analyses of MARMAP Survey 1 data.

| The reader should also consult the following two manuscripts: "Collecting
and process1ng data on fish eggs and larvae in the California Current region"
be Kramer, Ka11n, Stevens, and Thrailkill; and “"Standard technigues for pelagic
fish egg and~larva surveys”, by Smith and Richardson {see Section 5 for full
citations), which were important to the development of this manual.

Additional details of the MARMAP Program may be obtained from the U.S.
Department of Commerce NOAA/NMFS, Woods Hole, Massachusetts.

2. AT-SEA DATA COLLECTION

2.1 ;NTRQDUCIION |

| Th1s sect1on conta1ns sper1f1cat1ons and procedures for the at-sea
acqu1s1t10n of standard1zed MARMAP Survey I data. Log forms for the recording
-'of data are 1nc1uded Techniques for_the quality control of all data are

presented Survey I methodology is described separately from that of Surveys

11 and_III, In practice, however, these surveys are conducted simultaneously

!

¥
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whenever passible.

Certain specifications for the recording of observed data for the cruise in
general are also given. These specifications are based on considerable experience
in daté acquisition and a long-term cormitment to qué]ity control. Deviaiions
“from these methods must be accompanied by thorough descriptions of methods and
-quantitative units employed. '

NOTE: The Tog forms in this document are presented

aé a guide to those intending to do MARMAP Sﬁrvey I.

Reseérchers may find log forms of a different format

more useful for their particular cases. However, re-

gardless of the log form used, all the individual

data fields mentioned herein must be logged for

analyses required by MARMAP.

Considerable duplication can be found in fhe logging
instructions particularly for coded items. This was deliberate
to permit each section to be complete fn itself and to be
easily extracted and used separately from the Manual.

Logs have been reduced for inclusion in this manual.
Actual sizes are 8%" X 11" or 14" with data entry blocks %“ high.
2.2 THE MARMAP STATION

A MARMAP station ié defined as any event from which data fesu1t that can

be identified by time, date and position. It has, for most routine operations,
one position but may involve a number of activities. Statiqhs aré numbered
consecutively beginning with the first station of a cruise. The number assign-

ment is made at the time of station occupation, not prior to the cruise. The

latter practice does not provide for the unforeseen but sometimes neceséany
addition of stations and creates later difficulties and cohfusion during data

processing and analysis. The policy of numbering bathythermograph (BT) lowerings




separately or not numbering between stations BT's is incompatible with a data
base management dpproach. Therefore, BT lowerings should be censidered a
étation and be.assigned a station number. Underway observations which can be
identified by a single position (latitude and longitude), e.g., bird or marine
mammal observations, also should be assigned a station number. Data collection
which involves multiple positions, e.g., drift buoy current measurements,
should be assigned a station number and station position at the beginning of
the collection, with mujtip1e position data included with the data of the
experiment--not the data of the station.

In order that the various types of data resulting'from a station could
subsequently be efficiently integrated and compared for ecological as well as
guality control analyses, this integrated concept must be in evidence during all
steps from déta éapture through data processing, and later analysis. A "master”
station log containing information on the time and p1a¢e of the station, the
conditions existing there, and the types of experiments conducted, is the first
requisite for conforming to this concept. One of these logs must be prepared
for each numbered station. Logging may be done by the ship‘s_bridge personnel
to achieve.uniformity at the very outset. In any case, this "master" station
log is the only log sheet which lists the station position--fhis is done
deliberately to prevent the proliferation of divergent data. Following each
cruise these logs are used to produce an accepted 1ist of station positions for
the voyage. This list is made promptly available to all who are to be involved
in the.ahalyses of cruise data. Specifications for master station data are
given in $ection 6, Appendix I.

2.2.1 MARMAP Méster_Station Record

Figure 2.1 shows an example of a master station log, the MARMAP Master
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MARMAP MASTER STATION RECORD {MSR) FORM MSR (l0/80)

OPERATIONAL UNIT _
Vessel LI 1 | IR O O O O O I R

MARMAP MASTE

R STATION RECORD -
{(MSR)

cruise CTT=LT T

HYDRO- - 1.7 L _RISKIN

HYDRO - 50 L NISKIM

- IROSETTE SAMPLER

ENTS

PLANT PIGHENT

PLANT PRODUCTIVITY

BONGO 61 cm

BONGD 20 _cm

{EUSTON

BTG TRAWL

CFR

UGR

OTHER TYPES OF OBSERVATIONS

Recorded by:

Stationf ARRIVAL DATE (8T) | latitude | Longitude | (*tom lsotron oEpTH WIND M':,E%MP' SURFACE [ 10w | WYE
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Position Check By:
OBSCRVATION | oo B

S B8 meen jueeB.t | Remarks, Damage, or Loss:

XeT e _

ST0

Reviewed by:
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Station Record (MSR). Instructions for completion of the log form are presented

below:

MARMAP Master Station Record (Form MSR, 10/80)

NOTE:  In the event that data are not available
due to equipmént malfunction or other cause, enter
an X in the appropriate space on the log, and give
reason under “Remarks" area.

Operational Unit Name of institution preparing this log, e.g., ZSOP, SWFC,

U.S. Coast Guard;

Vessel The full name of the vessel making the cruise.

Cruise The last two'digits of the year of the vessel's cruise,
followed by a hyphen and the ﬁonsecutive number of the
voyage of that vessel in that year.

Station Number The number of ﬁhe station assigned consecutively beginning

with the first station of the cruise.

Arrival Date ' Greenwich date (day-month-year) of the arrival on station.

Latitude The latitude of the station to the nearest whole degree
and whole minute north or south. |
Longitude The longitude of the station to the nearest whole degree

and whole minute east or west.

Position Check Enter initials after having checked acceptability of
By: position with bridgé. |
Arrival Time The Greenwich Mean Time of arrival on station.
Bottom Depth | ‘Depth to the bottém at fhis station to the nearest whole
meter.
Wind Speed Wind speed (sustained) at arrival on station to the nearest

whole knot.
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Wind Direction Wind direction at arrival on station to the nearest whole

degree, magnetic or true.
NOTE: Under the "Remarks" section, récord any signigipant
wind speed and/or direction deviations occurring subse-
qUeht to those exiéting at station arrival time.
If readings are taken while the vessel is dead in the
water, the wind direction has to be corrected for the
vessel heading. ff the vessel is underway both the
speed and direction of the wind have to be corrected _
using a wind vector computer, e.g., Felsenthal Instrurnents.I

Air Temp. | Air temperature (dry bulb) at arrival on station, to the

nearest 0.1 degree Centigdrade,

Surface Temp. Temperature of the surface water at this station to the

nearest 0.1 degree Centigrade.

Cloud Cover Type Dominant cloud type present at arrival on station entered
accofding to the table below and Figure 2.2.

_ HETGHT GROUP CLOUD TYPE ENTER
{Average height to base) ' '

High Clouds Cirrus 0

(16500-45000 ft) Cirrocumulus | 1
Cirrostratus | 2

Middle Clouds Altocumulus 3

(6500-23000 ft) Altostratus 3
Low Clouds Mimbostratus

{0-6500 ft) Stratocumulus ' 6

! Trade names referred to in this manuscript do not imply endorsement of

commercial products.




Low, dark, shapeless sloud layer, usuakly
neasly uniform, but sometimes with
raogged, wet looking Dases.
Mimbestratus is the typical rain-
cloud. The precipitation which falls
trom this cloud is steady or iater-

mittent, but not shewery.

CIRRUS NIMBOSTRATUS

CIRROCUMULUS STRATOCUMULUS

STRATUS

ALTOSTRATUS : CUMULONIMBUS

Figure 2.2 Basic Cloud Types  (For more details see: Cloud Code Chart,
U.S. Dept of Commerce = NOAA, National Weather Service, WS TA
B-0-20, Revi sed 9/72.)




£loud Cover

Amount

Wave Height

Type of Observa-

tion Check

Type of Observa-

-

Stratus | 7
Cumutus 8
Cumulonimbus 9

Cloud not visible owing
to darkness, fog or other
analogous phenomena X
Amount of celestial dome covered with clouds to the neavest

OKTA (1/8) entered according to the 1ist below:

CLOUD AMOUNT (OKTAS) ENTER
0 0
1 OKTA or less, but not zero 1
2 OKTAS 2
3 OKTAS 3
4 GKTAS | 4
5 OKTAS 5
6 OKTAS - 6
7 OKTAS 7
8 OKTAS 8

Sky obscured, or cloud amount cannot

be estimated. 9
The vertical distance between trough and crest of local
wind generated waves, to the nearest 0.1 meter.

Enter a check mark in frent of the type of observation(s)

_made at this station.

. The Greenwich Mean Time of the beginning and ending of any

tion Start Time type of observation at this station.

" and End Time




Other Types of The types and Greenwich Mean Times for observations not

Observations preprinted.

Remarks, Damage, Enter any damage or loss of gear, and any other information

or Loss useful to the interpretation of the data recorded on this
log.
Recorded By Name of individual filling out the log.
Reviewed By Name of individual reviewing the Tlog.

2.3 MARMAP SURVEY I (ICHTHYOPLANKTON)

2.3.1 Platforms and Equipment
2.3.1.1 Vessels o

Generally, vessels utilized for these operations will be in the 30 to 60
meter (100 to 200 foot) length category. For example, the average Tength
of an NMFS fishneries reséaréh vessel is 46 meters {151 feet). For inshore
operations, a minimum Tength of 18 meters (60 feet) is'usua11y necessary; how-
ever, small vessels may be acceptable under certain circumstances and provided
that they can meet other Survey I reguirements.

Minimum functional requirements and performance speciffcations for Survey I
vessels are provided below. |
2.3.1.1.1 Speed and maneuverability

The vessel shall have requisite sensitivity and response in speed adjust-
ments to maintain a constant wire angle (méasured from the vertical) of 47° * g°
for up to thirty mithes during the Bongo tows. The vessel shall have the
capability of maintaining a constant selected speed between 1.0 and 2.0 knots,
with variations about the constént se1ected_speed not to exceed ¥ 0.25 knots.

NOTE: The speed and maneuverability requirement is

a consequence of the more specific requirements that




“the Bongo net shall sample equal volumes of water
at all depths between the surface and 200 meters;
that the speed of the net through the water shall
be such that plankton avoidance-and extrusion and sample
damage are minimized; and that comparable data result
. to support the long term, standardized monitoring
objectives of MARMAP.

In addition, the vessel must be capable of maintaining a minimum speed

of 8 knots during transit for sustained periods amounting to several days.

NOTE: When arranging for vessel use by charter,

preference will be given to qualified vessels capable
of higher transit speed (>8 knots) in order that cost
savings may be realized through reduction of transit
time.

Each vessel shall be sufficiently instrumented so that its speed relative

to the water may be determined to within ¥ 0.25 knots.
2.3.1.1.2 Range and endurance |
.Desired minimum endurance for Survey I vessels is 20 days at sea. Desired
minimum range capability is 7450 km (4000 nm). |
NOTE:  Smaller vessels of more Timited range and
endﬂrance may be uséd for conduct of Survey 1
actijvities nearer shore. Providing these vessels

can meet other requirements, acceptable minimum

range and endurance would be 1860 km {1000 nm) and

7 days at sea.
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2.3.1.1.3 Deck area

Deck area for deployment and handiing of biosampling and environmental
gear shall be a minimum of 18.6 m° (200 ftz). The area will be located such
that: (1) sampling gear may be deployed from the <ide of the vessel; and
(2) distance to the laboratory area is minimal.

Provision shall be made to safely secure all sampling gear on deck during
vessel transit and during operations in heavy seas.
2.3.1.1.4 Laboratory area

Adequate laboratory area shall be provided aboard all MARMAP Survey 1
yessels to accommodate the specified procedures for preservation and labeling

of biosamples.

Laboratory area shall be configured to separate the "wet" operations from
ndry” operations {i.e., operations such as handling Nansen or Niskin bottles,
rosette multi-bottle array, biosamples, etc., shall be separated from operations
requiring a dry area such as data tabulation, data reduction, and on-board
calculations and analysis). The "wet" laboratory shall be equipped with
standard laboratory equipment, jncluding workbenches, storage cabinets, drawers,
racks, shelves, tables, sinks, and lighting. Configuration of laboratory areas
may vary from ship to ship.
2.3.1.1.5 Storage area
Storage capacity shall be provided for the biological samples {(minimum
of 4 bottles per station, either 1 liter or 1 quart bottles). For a 30-day
cruise, a minimum storage volume of 1.41 m3 (50 fta) is required. In addition,

3 (10 ft3) are needed for storage of 4 and 8 1iter (or gallon asd

approximately 0.28 m
2-gallon) jars or cans {capacity for 12 to on of each) to preserve large

3 .
nekton. A small amount of storage space (1.1 m3 or 40 ft°) is required for

storage of jars to contain dried biomass samples. Racks of sufficient strength



to support the full sample bottles in heavy seas without breakage must be pro-

vided. Shelves shall be at least 0.3 m {1 ft) deep. The storage areas should
be located in areas of the vessel where motion due to pitch and roll are
minimal. Provision shall be made for securing individual containers to prevent
their shifting with vessel motion.

The acceptable temperature range for storage of biosamples is 10°C to
30°C. On vessels operating in areas where it is possible for -ambient climatic
extremes to cause storage room temperatures to be outside these specified
temperature 1imits, temperature control equipment is required to maintain the
stated Timits:
2.3.1.1.6 Deck equipment

Deck equipment shall include all equipment such as davit(s), boom(s),
sheaves, etc., for deployment of sampling gear. Bongo and Neuston nets must
be deployed from the side of the vessel. For Bongo and Neuston net sampling,
the boom or davit shall be positioned such that the nets will enter the water
forward of an imaginary line forming a 30.0 angle (apex at propellors) with
the ship's center.line. Deployment aft of this line is not acceptable.

A hydrographic "cage" 1is ;equired for crew safety and to enable the
safe handling of sampling gear without danger of damage and Toss of samples
due to contact with the side of the vessel in heavy seas. Additional equipment
requirements are:

a. UWire angle inclinometer.
b. Remote wire angle readout (in pilot house), to permit control of
wire angle to ¥ 5° (recommended).

c. Hose (connected to salt water bib) for wash-down on Bongo, Neuston,

nekton nets. Water pressure shall be 10 psi minimum.
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d. Reversible winch capable of variable speed controlled power hoisting,
power lowering, and gravity jowering. The drum must have a cable
‘Tength counter and Tevel wind mechanism and shall accomquate at
least 500 meters of 6.4 mm (1/4 inch) cable.

NOTE: The requirement for a drum capacity for 1/4 inch

cable does not infer that 1/4 inch must be used. For
instance, 3/16 inch hydregraphic cable may be utilized.
The winch will have sufficient power to produce a line
pull of approximately 680 kg (1500 1bs) at approximately
122 wm/min (400 ft/min) at mean drum layer. Winch will
be located such that the operator has 1ine of sight te
the person handling the sampling gear.
2.3.1.1.7 MNavigation
Vessels shall be equipped so that the position can be determined to no
less than the nearest whole minute of longitude and latitude. The capability
of measuring bottom depth to the nearest whole meter is required. Vessel
masters shall be required to log measured position coordinates at beginning
of each station, and to maneuver to maintain position (X 0.5 nm) during the
station.
2.3.1.1.8 Communications
Shipboard communications must be adequate to permit continuous contact
between bridge and deck gear deployment area to ensure maintenance of correct
wire angles, as well as to assure safety of personnei and gear.
2.3.1.2 Environmental Data Acquisition
In order to meet MARMAP program objectives environmental measurements
concurrent with those for ichthyoplankton, groundfish, and pelagic fish must

be made. Researchers working under auspices other than MARMAP are urged to
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collect these related data whenever possible. They consist of physical
- oceancgraphic data, meteorological data, as well as data on phytoplankton
standing crop and productivity.

PHysical oceanographic measurements required break down into two basic
categories: (1) those parameters needed to identify water mass charac-
teristics associated with fish egg and larva distribution and abundance

(temperature,'salinity, nutrients, dissolved oxygen); and (2) those parameters

needed for determination of upper-ocean circulation dynamics, both geostrophic
and wind driven {(temperature and salinity to the depth of no motion, and surface
wind vector).

Phytoplankton standing crop (chlorophyll concentration) and productivity
(rate of uptake of carbon-14) measurements are necessary to determine the
potential of the areas under investigation to support higher trophic level
resources.

Meteorological data requirements consist of standard maritime meteorological
observations at syneptic hours (0000, 0600, 1200, 1800 G.M.T.).

Methods which will produce data comparable with those of MARMAP may
be obtained from the U.S. Department of Commerce, NOAA/NMFS, Woods Hole,

Massachusetts 02543.

2.3.2 MARMAP Bongo Sampler

The standard sampling gear for all MARMAP Ichthyoplankton (Sufvey I}
operations is the Bongo net (Posgay'and Marak, 1980)(Fig. 2.3). It consists 3
of two cylindrical moUth'openings in which flowmeters {General Oceanics, or
equivalent) are fastened. The towing wire passes between the cylinders and

is therefdre not in the sampling path. To obtain flowmeter readings repre-

sentative of the entire mouth the meter must not be closer to the wali than

6 times the wall thickness. The nets are of a cylinder-cone configuration,
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3.6 m Tong. The mesh aperture of one net is 0.333 mm and of the other net,
0.505 mm, and the ratios of their mouth areas to total netting aperture areas
are 1:7.3 and 1:7.9, respectively. Cod end beakers or socks are recommended
{Fig. 2.4).
| A depressing force is necessary to achieve desired results. At towing

speeds of 1.5-2.0 knots a 45 kg dead weight depressor is sufficient. Towing
wire must be at least 4.8 mm (3/16 inch) diameter and of 300 m length plus
that necessary for all rigging and a safe amount on the winch. Although
tension during towing is about 250 kg (670 pounds) it may be as high as
1000 kg (2679) pounds) under dynamic loads. A Bendix Model T-1, or equiva-
lent, time-depth recorder (to record tow profile} is attached to the towing
wire just above the attachment of the net. Each instrument must be calibrated
at sea at the beginning and end of its use.

For special studies a 20 c¢m mouth diameter Bongo sampler may be used
in addition, or in place of, the 61 cm Bongo.
2.3.2.1. Double Oblique Tow |
| The standard tow for all MARMAP Ichthyoplankton (Survey I) operations
is the dbub1e oblique. This is a tow during which the sampler describes an
oblique path and samples during one descent and one ascent. Multiple oblique
("yoyo") tows results in data wh{ch are not comparable to doubTe oblique tows.
Therefore, “yoyo" -tows constitute a different tow type.

There should be no time spent at depth (horizontal sampling}, and all

~ depth strata should be sampled egually (i.e., the paths of descent and ascent

should be straight lines).
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2.3.2.2 Depth of Tow

The desired depth of the tow is to within 5 m of the bottom or to a
maximum of 200 m. Figure 2.5 is presented to aid in initially determining
the amount of wire out to achieve desired depths. It is based on several
hundred tows made by different ships under a variety of conditions. However,
routine checks of time-depth records must be made and wire out for desired
depths adjusted accordingly.
2.3.2.3 Recording of Tow Times

Start and end times for a Bongo tow are measured at flowmeter entry into
and exit from the water, respectively.
2.3.2.4 Towing Speed

Towing speed is between 1.5 and 2.0 knots. Higher speeds introduce
variables, particularly extrusion, which make inclusion of the data with those
from standard tows difficult. For vessels without means for measuring speed
a valid tow may be achieved by monitoring wire angles dufing retrieval
(Section 2.3.2.6).

2.3.2.5 Flowmeters

At the beginning of each tow both flowmeter readings are recorded

{("Flowmeter Start") to the nearest whole revolution (see MARMAP Zooplankton
Sample Log, Section 2.3.2.72). Care must be taken to prevent this reading
from changing prior to the commencement of sampling, e.g., "windmilling".

NOTE: Flowmeters are calibrated at the beginning

and ending of each cruise. Calibration can be done

by towing the flowmeters (attached to a suitable frame)

over a known distance at several towing speeds between

1.5 and 2.0 knots. For calibration in open water
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'Figure 2.5 Graph of amount of wire out to achieve desired

samp]ing'depth for a standard MARMAP Bongo array
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conditions where currents exist, at least 2 tows
in opposite directions must be made. A calibra-
tion factor is calculated for the length of a
column of water needed to affect one revolution
~ of the flowmeter (meters per revolution) at each |
towing speed. The units of the factor (meters %
per revolution} were chosen so that the factor
would be applicable to nets of different mouth
area for obtaining volume of water filtered:
Volume Filtered = Flowmeter Revolutions x
Calibration Factor x Mouth Area.
2.3.2.6 Towing Procedure
With the ship on course and steaming at 1.5-2.0 knots the Bongo array

is launched. Start time for the tow is the time the flowmeter enters the

water (note any "windmilling"). The towing wire is payed out at a rate of

50 m/min. For measuring elapsed times during the haul a stop watch is strongly

‘recommended. As soon as the necessary wire length is reached retrieval begins.

Retrieval rate is 20 m/min. Ship speed should be maintained in order to keep

the towing wire close to an angle of 47° (measured from the vertical). Wire

angle is measured by an inclinometer which may be of the telemetering or non-

telemetering type. If a telemetering inclinometer is used, the angle of stray

can be controlled from the bridge and, at Teast for large vessels, the response

is likely to be more satisfactory. When a non-telemetering inclinometer is

used the winch operator or the recorder observes the wire angles during the

tow and signals the bridge if the desired angle is not being maintained. 1In

either case an observer on deck records wire angles for each 10 meters of wire -

during retrieval. Both the "time going out" and the "time coming in" (to the
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flowneter's exit from water) are recorded. Standard tows result in zero "time
at depth”.
2.3.2.7 Time-Depth Recorder
After tak{hg‘the sampler on board the TDR trace shall be examined to

determine the tow's acceptability. Payout ("time going out") and retrieval
("time comingiin“) durations must be within + 5% of“thCSé resulting from
dividing the maximum wire out for the haul by‘the rates given in Section 2.3.2.6.

_ Ideé?]y the 1ines of descent and ascent should be straight--indicating
fﬁét descent and ascent rates have been constant. If no TOR was used, but
‘wire angle measurements were taken during hoth pay out and retrieval, calcula-
tions of the rate of descent and ascent can be made by the formula:

[{L;) {cos 8;) 1 - [(L,) (cos 8,)]

Rate* =
t - g **
2 1
where:
L1 = wire out at start of increment
cos B, = cosine of wire angle at start of increment
L2 = wire out at end of increment

cos 8, = cosine of wire angle at end of increment
t1 = time at start of increment
t, = time at end of increment
*Rate 1S positive (+) for ascent and negative (-) for descent.
*x t2 - tI should equal 12 sec for payout and 30 sec for retrieval.
Normally, however, a judgement must be made on the acceptability of the tow,
and a small amount of variation from the ideal is tolerated (see Fig. 2.6.).

If the tow profile is unacceptable, the tow must be repeated.
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for double oblique MARMAP Bongo tows
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2.3.2.8 Performance of Flowmeters
Record the readings of both flowmeters ("flowmeter end”) and note any
observed or suspected reasons for questionable values (excess windmilling,
damage, fouling of meter, or apparent clogging of meshes). Visual inspection
of the net and/or the number of flowmeter revolutions for a particular
duration and speed of deployment can, with experience, be indicative of
clogging. Erratic readings are sometimes unavoidable. If clogging is the cause
it probably would be unreascnable to repeat the tow.
2.3.2.9 Rinsing Net-Removing Sample
The nets are held off the deck by hand or by tackle and their contents
are rinsed to their cod ends by a gentle spray of salt water directed from
their outsides.
NOTE: In warm waters the cod ends of the nets
should be dipped into a 20% forma]inpand sea water
solution as they come aboard to harden specimens
pribr to further handling. |
The samples are then quantitatively transferred to appropriately labeled
(for the 0.333 mm and 0.505 mm mesh apertures) buckets or, if sample volume
is small enough, the cod end socks or beakers provide a means for separating

the samples from the nets.

NOTE: The buckets often contain a great deal more

water than is desirable to preserve. This may be
eliminated by the use of a draining pan with meshes
smaller than those of the collecting net (see
Table 2.1). A common brass geological sieve works

very well for this operation. Also, on some



Table 2.1 Draining pan apertures to be used with various collecting nets.

Mesh Aperture of

Coilecting Net

(u)
947

505
333
254

_24-

Coarsest Acceptable
Mesh Aperture of
Draining Pan
(u)
333
333
253

153
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occasions the sampie may contain large quantities
of jelly fish, salps, etc. They may be too large
to fit into the sample jars available. On such
occasions, as carefully and completely as possible,
separate these organisms, rinse any small adhering
organisms into the bucket containing the sampie,
log a description of the large oryanisms and
estimated volume and discard tﬁem.

Quantitatively transfer the sample from the bucket or beaker to the
draining pan. After the water has drained off, transfer the sampie to a one
quart sample jar(s) using a minimum of sea water from a rinse bottle directed
at the under side of the mesh of the pan. Use extra jars when necessary so
that no jar is more than 1/2 full of suspended, or 1/4 full of drained
organisms. Add sea water to about 3/4 full before introducing the preservative.
to avoid "burning" the delicate specimens.
2.3.2.10 Preservation of Sample

Add buffered, concentrated formalin to each sample jar and top off with
sea water (see Table 2.2).

NOTE: Formalin is a saturated aqueous solution of
formaldehyde gas, about 40% formaldehyde by weight.
The preferred buffer is marble chips. These are
added to the formalin supply container, not the

sample container, in a quantity to produce an excess

base. .This results in a sample container receiving
a preservative which is basic, but one which will
not remain so indefinitely. Investigators working
on samples containing delicate calcareous specimens

may wish to alter the preservative they use. For
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Table 2.2 Milliliters of concentrated formalin added
to sample for various concentrations
i
CONCENTRATIONS
3% 4% 5% 6% B% 10%
{ PLANKTON)

2 1.8 2.4 3.0 3.6 4.8 6.0

4 3.6 4.8 6.0 7.2 9.6 12.0

B 1.2 9.6 12.0 14.4 19.2 24.0
N
[=]
Nt
~

».o 16 14.4 19.2 24.0 28.8 38.4 48.0
£
]
ul
=
z

32 28.8 38.4 48.0 57.8 76.8 96.0

(1 qt)
128 115.2 153.6 192.0 230.4 307.2 384.0
640 576.0 768.0 960.0 1152.0 1536.0 1920.0
{5 gal)
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further information about preservatives, ses

Steedman (1976).
Extreme caution should be exercised when
formalin is being used as there are indications

that it can cause serious health problems.

2.3.2.11 Specimen Jar Labels

Fi11 out and apply outside and inside jar labels. Inside 1abe15 are
written with waterproof ink (Higgins Engrossing Ink, No. 892, which does not
clcg the pen--Kohinoor Rapidograph No. 1 or 0 --or equivalent). Outside
labels, due to their oily surface texture, are written with ball point pen.
Preprinting and color coding these labels for the gear and mesh used 1s
helpful. Figure 2.7 shows examples of inside and outside labels of this kind.

Instructions for completion of these labels are presented below:

MARMAP Jar Labels {Form JAR, 9/78)

Jar Jabels are preprinted and color coded for the common gear and mesh
used. Inside labels are written with waterproof ink (Higgins Engrossing
Ink, No. 832, which does.not clog the pen--Kohincor Rapidograph No.1 or 0 --
or equivalent). OQutside ]abe]s,ﬂdue to théff bi]y surface fexture, are

written with ball point pen.

Date (GMT) The date (Greenwich Mean Time) of the start of the haul.
Vessel The full name of the vessel making the cruise.
Cruise - The last two digits of the year of the vessel's cruise

followed by a hyphen and the consecutive number of the
voyage of that vessel in that year.
Staticn The number of the station assigned consecutively beginning

with the first station of the cruise.

Haul The consecutive fime a particular type of tow was made at

this station, e.g., if the 61 cm Bongo was towed three
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separate times at this station, three Zooplankton Sample
Logs should be filled out for hauls 1, 2, and 3. Unsuccessful
hauls which result in no sample, or a sample which will not .
be retained, are not assigned haul numbers. Note reasons
for failure under "Remarks" on the Zooplankton Sample Log.
Gear No. The number assigned to each net used during the haul.
This -is necessary when gear of identical characteristics
aré deployed on the same haul.
of The consecutive number of the jar plus the total number

of jars containing the sample from this haul.

Mesh - Enter the mesh aperture size in microns, e.g., 1800,
253, 333.
Gear Enter the whole name of the gear used for the haul.

2.3.2.12 MARMAP Zooplankton Sample Log

Fi11 in appropriate parts of the Master Station Record and prepare a
log sheet for thé p]ankton.experiment. Specifications for zooplankton tow data
are given in Section 6, Appendix I. Figure 2.8 shows an example of the MARMAP
Zooplankton Sample Log (ZSL).

Instructions for completion of the Tlog form aré presented bé]ow:

MARMAP Zooplankton Sample Log (Form ZSL, 10/80)

NOTE: In the event that data are not available due

to equipment malfunction or other cause, enter an X
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in the appropriate space on the log, and give

reason under "Remarks" area.

QOpgerational Unit

Vesse]

Cruise

Station Number

Haul No.

Start Time

Start Date

Ship Speed

Ship Heading

The name of institution preparing this log, e.g.; 750P,
SEFC, U.S. Coast Guard, NEFC, Woods Hole.

The full name of the vessel making the cruise.

The last two digits of the year of the vessel's cruise,
focllowed by a hyphen and the consecutive number of the
voyage of that vessel in that year.

The number of_the station assigned consecutively beginning
with the first station of the cruise.

The consecutive time a particular gear type was used at
this station, e.g., if Bongo net was towed three separate
times at this station, three "Zooplankton Sample Logs"
should be filled out for hauls 1, 2, and 3. *"Unsuccessful"
hauls which result in no sample, or sample which will not
be retained are not assigned haul numbers. Note reasons
for fajlure under "Remarks".

The Greenwich Mean Time that the samp]er(s‘j flowmeters(s)
enter the water.

Greenwich date (day-month-year} of the start of this haul.
The average speed of the ship during the tow recorded to
the nearest 0.1 knot.

NOTE: If these data areother than measured ships

speed through the water, so indicate under "Remarks".

The heading of the ship during the tow to the nearest

whole degree, magnetic or true.
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Measur. Tow The measured, maximum depth achieved by the net during the i
Depth haul recorded to the nearest whole meter. If no measuring f

device was used, leave this field blank.

Time Going Out The duration in whole minutes and seconds, from flowmeter
entry to maximum wire pay-out.

Time at Depth The duration, in whole minutes and seconds, during which

the maximum towing wire was payed out. (For a double

oblique tow this should be zero).

Time Coming In The duration, in whole minutes and seconds, from beginning
of towing wire retrieval to flowmeter exit.

Duration of Tow The sum, in whole minutes and seconds, of the three operations,

listed immediately above.

Depth Instrument

Make The name of the manufacturer of the depth instrument used

during this tow.

Ser. No. Manufacturer's serial number for the instrument used during
this tow. ?
Spring Depth The depth range (0-300 feet, 0-1000 feet, etc.) of the

spring used on certain depth instruments e.g., Bendix.

Gear I1.D. Number The number assigned to each net used during the haul. This

is necessary when gear of identical characteristics are de-

ployed on the same haul.

Gear/Mesh The gear and the mesh size used in collecting the sample

~entered according to the table below.




Bottles Filled

Flowmeter Start

Flowmeter End

Flowmeter No.

Type of Tow
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GEAR MESH ENTER
61 cm Bongo 333 BB3
61 cm Bongo 505 6B5
20 cm Bongo 333 ?2B3
20 ¢m Bongo | 505 285
20 c¢m Bongo 165 2B1
20 cm Bongo 253 2B2
50 x 100 cm Neuston 505 TNS
100 x 200 cm Neuston 947 2N9
36 x 97 cm Haedrich 706 3H7
36 x 97 cm Haedrich 1800 3H1
Other Gear Write out gear name plus

mesh aperture in microns.
Enter the number of bottles in which the sample from each

net was preserved.

‘The flowmeter reading at the start of the haul recorded to

the nearest whole revolution.

NOTE: For some General Oceanics meters the right hand digit
is a "tenths" digit.

The flowmeter reading at the end of the haul recorded to the
nearest whole revolution.

The identification number of the flowmeter.

The type of tow for this haul entered according to the

table below:

TOW TYPE ENTER
Double Oblique 1
Surface 2

Other 3



TBR Trace

Max. Wire Qut

Wire Angles
during

retrieval
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NOTE: “Double Oblique" is the standard MARMAP Bongo

tow type. This is pay cut at 50 m/min and retrieval

at 20 m/min sampling to within 5 m of the bottom or

a maximum depth of 200 m. Retrieval begins immediately
following pay out (no "Time at Depth"}. "“Surface"
refers to surface tows with the MARMAP 0.5 x 1.0

meter mouth, 0.505 mm mesh net. Tows with other

gear or in other mamners should be logged as "Other"
and details should be entered under "Remarks".

The results of the Time Depth Recorder Trace entered according

to the table below (see Fig. 2.6):

TDR TRACE ENTER
Acceptable 1
Not acceptable 2
Malfunction 3
Not used 6

The maximum wire used. during the haul, recorded to the nearest

whole meter.

The wire angle recorded to the nearest whole degree at the time

of maximum wire out.

NOTE: Angles are measured from the vertical

(Kramer, et. al., 1972 and Smith and Richard-

son, 1977).

The wire angles recorded to the nearest whole degree during

retrieval for every 10 m of wire out.
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Remarks Loss, damage of gear, or any other information useful to the
interpretation of the data recorded on this form.
Recorded By Name of -individual filling out the log.

Reviewed By Name of individual reviewing the log.

2.3.2.13 Net maintenance
The condition of the nets is vital to the quantitatiﬁe validity of the

samples. Reguiar examination between tows must be made to ensure that the net
is free from any remains {organisms, tar, etc.) from the previous tow and that
no tears are present. Details to accomplish the above may be found in Kramer
et al. 1972, page 18.

ﬂglg;. In weather conditions where rapid drying

of the net may occur, the samplers should be

stored in a net bath between tows.
2.3.3 MARMAP Neuston Sampler

For neuston, near surface zooplankton, and contaminants such as tar and

plastics the standard gear is the MARMAP neustdn net (Fig&re 2.9). It consists
of a rectangular mouth constructed of 3.2 cm (1-1/4") 1D standard wall
aluminum pipe with opening dimensions of 0.5 m high by 1 m wide. The net is
of conical configuration, 4.9 m long. The mesh aperture is 0.505 mm, and the
ratio of mouth area to total netting aperture area is 1:7.8. Presently the
cod end is being folded and tied-off similar to the Bongo net cod ends. A
cod end sock or beaker may be used if desired. A simple bridle, most of which
is out of the water during fishing, precedes the net mouth. Towing wire must
be at least 0.6 cm (1/4") diameter steel and of 40 m length plus that necessary
for all rigging and a safe amount on the winch. Wire or 1.3 cm (1/2") diameter
nylon line may also be used on a warping capstan if a regular winch setup is
not available. Tension during towing is about 250 kg but may reach 1000 kg

during dynamic loads.
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2.3.3.1 Surface Tow
The standard MARMAP tow is made with the net mouth 1/2 submergad.
Achievement of this is not absolutely possible due to such things as sea state.
Nevertheless, a combination of towing wire rigging, wire out and ship speed
must be sought by which the average position of the net mouth during the tow
is 1/2 submerged and the variations of its position are minimized.
2.3.3.2 Recording of Tow Times
The start time for a neuston tow is taken when the net begins Fishing
1/2 submerged. The end time is taken when the net exits the water. For a
neuston tow the "time going out" and “time coming in" should both be zers.
"Time at depth” is the elapsed time between "start® and "end" of the tow.
2.3.3.3 Towing Speed |
Speed for a neuston tow is 2.0 knots for a duration of 10 minutes. In
subtropical and tropical areas or for studies of species of relatively low
abundance tows of Tonger duration may be made.
2.3.3.4 Towing Procedure
The vessel should be executing a slow turn in the same direction as the
side of the ship from which the tow is being made. Tows made in the wake
of the vessel are unsatisfactory. Also any ship discharges which may contaminate
the sample must be secured during the tow.
2.3.3.5 RinsingNet--Removing Sample
The sample is quantitatively transferred from the net to a sample jar(s)
in a manner similar to the Bongo samples (Section 2.3.2.9).
NOTE: Tar balls may be encountered. If possible
preserve them with the rest of the sample. If,
however, the tar balls are toc large for the

sample jars, place them in plastic bags with an
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inside "Jar Label” and place the bags in a freezer.
2.3.3.6 Preservation of Sample
v Preservation is identical to that described for Bongb Samples (See

© Section 2.3.2.10).

.2.3.3.7 Specimen Jar .-Labels

F111 out and apply outside and inside jar labels (Section 2.3.2.11 and

Fig. 2.7) which are preprinted and color coded for the gear and mesh used.

2.3.3.8 Filling Out Log Sheets

- Fi11 out appropriate parts of a Master Station Record and Zooplankton
Sampie Leog according to the instructions given in Sections 2.2 and 2.3.2.12 above.

No wire angle data need be recorded for neuston tows.

2.3.4 Hardy Continuous Planktcon Recorder’

For sampling in areas beyond the geographical range and especially

revisit frequency capabilities of conventional research ships, the Hardy
Continucus Plankton Recorder (Hardy 1939) is the standard MARMAP sampler. The

Recorder has been used from research ships in a number of countries but its

o

most extensive utilization has been in a Tong-term survey of the plankton in

the North Sea and North Atlantic Ocean using ships of opportunity. It is

designed for towing from a $hip on her normal passage, preferably at between

10 and 18 knots, at which speeds it is convenient to sample at a depth of 10

meters below the surface. Records may be obtained for up to 500 continuous
nautical miles. Water enters through a 1.27 cm {1/2 inch) square aperture at
the front of the Recorder and the plankton is filtered onto a slowly moving band

of bolting silk (60 meshes to the inch; aperture approximately 225 4 by 234 u

when wet). The plankton is held "in place by a second band of silk, and the

i double roll with the plankton held firm]y'between the two layers, is wound onto

a storage spcol in a tank containing formalin. The mechanism which drives
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the silk rolls is driven by a propeller turned by the passage of the Recorder
through the water (Fig. 2.10). The instrument is 1.0 m (40 inches) long, has
a maximum width across the diving plane of 0.57 m {20 inches), and weighs
86.2 kg (190 pounds).
Towing wire must be at least 7.9 mm_(5/16 inch} diameter and of 110 m
length,
2.3.4.1 Towing Instructions
The Recorder is more robust than most oceanographic instruments, and
can be towed in weather which would normally prchibit the working of hydro-
graphical and plankton stations. Nevertheless, it is suggested that under
the following conditions the gear should be hauled or shooting delaved until
an improvement develops:
a. In fog, or other circumstances of greatly reduced visibility, when
the ship may have to proceed very sltowly, stop, or go astern.
b. In ice conditions where the instrument or towing wire may be damaged.
¢c. In worsening weather conditions, when the sea is increasing so that
if delayed, hauling would very likely result in damage when the Recorder
was taken aboard.
d. In the presence of boats fishing with fixed or drifting gear, if

it is not possible to avoid crossing such gear.

If the Recorder is hauled in the middle of a tow, before it is relaunched
the inside mechanism should be removed and the silk marked (Section 2.3.4.2.2).
On vessels which regularly tow the Continuous Plankton Recorder, the
wire is taken over the quarter or stern by means of a 7.6 cm (3 inch) diameter

davit carrying a 25.4 ¢m (10 inch) towing block, and hauling is by winch or

warping capstan. The tension on the wire during towing is approximately 454 kg
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(1000 pounds), and the instrument normally runs 10 m below the surface.

For towing from ships without a winch, a warping capstan may be used.
The towing wire must be properly connected to the capstan {Fig. 2.11). Under
these circumstances and those where no metering capability exists, a whipping
should be applied 21.9 m from the outboard end of the wire to indicate the
water line position when towing. It is most important that the cotter pin is
securely fitted to the shackle bolt at the outboard {Recorder} end of the towing
wire.

The instrument may be launched and hauled underway, but it is recommended
that the ship slow down for hauling in bad weather. Launching should be dore
by lowering the instrument into the water steadily; dropping it with slack
on the wire will put excessive strain on the gear. When the ship is steaming
at her normal speed and'the whipping on the towing wire is at the water surface,
the wire should be made fast, and the gear can be left unattended.

Immediately after hauling the instrument on completion of the tow:
(1) the inside mechanism is removed; (2) the silk marked; (3) the formaiin
tank opened; and (4) the 1iquid discarded and replaced by the formalin provided.
Details of the method of doing this follow.
2.3.4.2 Instructions for Unloading on Completion of Tow

NOTE: Bracketed numbers below refer to labeied
parts of Fig. 2.12 and 2.13:

2.3.4.2.1 Removal of inside mechanism

a. Remove four nuts on left side [1] with box wrench. Pull off side

plate, using blister [4] as handle.

b. Swing locking tabs [2] on inside mechanism clear of bottom raii of

casing.

c. Slide inside mechanism out of casing, using finger holes [3].
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Figure 2.11

Diagram for attaching towing wire to warping capstan
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1 Nuts for securing side plate.
2 Locking tabs for securing inside mechanism.
3 Finger holes for removing inside mechanism.
4 Blister useful in removing side plate.
6 Flexible coupling on drive shaft.

Figure 2.12 Diagram for removing and replacing Hardy Continuous

Plankton Recorder internal mechanism
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Figure 2.13 Diagram for removing Hardy Continuous Plankton
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2.3.2.4.2 Marking the silk
a. With colored pencil draw a line across the silk [5] along
the edge of the stcrage tank gasket (1ine shown dotted at A).
b. If the machine is to be launched again with the same inside mechanism,
do not disturb the wire on the fusee [9] and drum [10]. If this
wire is displaced, do not tow again.
2.3.4.2.3 Addition of formalin to tank
a. Remove front Tocking rod [12] and open 1id of storage tank.
b. Discard the liquid in the formalin tank.
c. Add 5% formalin to middle of storage spool.
d. Close 1id and replace Tocking rod.
2.3.4.2.4
a. Slide mechanism into casing--but not right home.
b. Make sure locking tabs [2] are clear of bottom rail.
¢. Press mechanism home, rotating propeller shaft if necessary to
allow gears to mesh. {Spin shaft with hand on coupling [6] .)
d. When correctly home and meshed, drop locking tabs [2] , making sure
that they are vertical.
e. Replace side plate (TOP is marked for correct assembly). Replace
the four nuts, with slotted ends outward, and tighten. These are
special "stiff" nuts, and must be run fully home, but without undue
force.
2.3.4.3 MARMAP Ship of Opportunity Log
Information about times, dates, and positions of launching, altered
courses, and hauling of the CPR must be logged. It is of considerable assistance

“if any unusual behavior of the instrument, which normally tows steadily astern




or on the quarter, is also logged. Specifications for Continuous Pilankton
Recorder data are given in Section 6, Appendix I. Figure 2.14 shows an
exarpie of the MARMAP Ship of Opportunity log.

NOTE: This Tog form is used for recording

information about not only the CPR tow but

also expendable bathythermcgraph launches and

Undulating Oceanoaraphic Récorder tows. Hence,

some of the log form data fieids are unnecessary

for a CPR experiment.

Instructions for completion of the log form are presented below:

MARMAP Ship of Opportunity Log (Form SO0, 6/80)

Page  of The consecutive page of the log plus the total number of

pages of logs for any cruise.
Country The country to which the collecting vessel is affitiated.

Operational Unit  Name of institution preparing this log, e.g., Atlantic

Environmental Group, NEFC, U.S. Coast Guard.

Vessel The full name of the vessel making the cruise.

Cruise The last two digits of the year of the vessel's cruise
followed by a hyphen and the consecutive number of the
voyage of that vessel in that year.

Remarks Any information useful to the interpretation of the data

recorded on this log. Shaded areas of the logsheet are

filled in either before or after the cruise by shoreside

personnel.

The consecutive number of the route's occupation (3 digits)

and the two letter code for the route.
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Bady No. : The three digit number affixed to the body of the Continuoys
Plankton Recorder (1-199), the Fast Continuous Plankton
Recorder (600-699), or the Undulating Oceanographic Recorder
(800-899).

PSM No. The five character number affixed to the Hardy Plankton
Sampler Mechanism (PSM). PSM's are usually fitted to a
particular body, e.g., PSM nos. 143/1 and 143/2 are used
in body no. 143.

Data Acquisition The three character number affixed to the Data Acquisition

System No. System used in the CPR, FCPR, or the UOR. Characters 1-2
are the instrument number; character 3 is the modification
number.

Impeller Setting The pitch of the PSM drive impeller to the nearest whole

degree (when prepared for the cruise).

PSM Tunnel | The silk reading to the nearest 0.1 division, taken at the
Reading bottom of the PSM tunnel. The filtering silk is marked

and numbered at 2 inch intervals, termed divisions.

MARMAP Station The number of the station assigned consecutively beginning

with the first station of the cruise.
NOTE: For the SO0 Log a "Station" will be any shooting or
hauling of a CPR, FCPR, or UOR; any altered course during

towing of the above-mentioned recorders; an XBT launch; or

any more conventional data coliection to which a time,

date, and position can be assigned.

CPR/UOR SHT, ALT,  For CPR, FCPR, and UQR shooting enter SHT: for altered

HAL or BT courses during the tow enter ALT; and for hauling enter HAU.

Launch No. For BT launches enter the consecutive number of the launch
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beginning with the first Taunch of the cruise.

NOTE: The rows in these columns have been split

in two to provide for entry of both SHT, ALT, HAU;
and BT Taunch data wkich may happen at the same
time.

Date Greenwich date (day-month-year) of the operation identified
immediately above.

Time The Greenwich Mean Time of the beginning of the operation
described above.

Latitude The latitude of the station to the nearest 0.1 minute

north or scuth.

Longitude The tongitude of the station to the nearest $.1 minute east
or west.
Surface Temp. Temperature of the surface water at this station to the

nearest 0.1 degree Centigrade.

Depth to Bottom Depth to the bottom at this station to the nearest whole

meter.

Surface Salinity  The four character number engraved on the salinity

Bottle MNo. bottte used for collecting surface water at this station.

Water Mass Code Two character surface water mass code {consult MARMAP

Information System, System Code Tabie, group no. 17 for

water mass codes).

Recorded By Name of individual filling out the log.

NOTE: Data are to be entered into the shaded

areas of the logsheet only in the laboratory.
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2.3.4.4 Source of Further Information

Further details on the use of the Hardy Continuous Plankton Recorder
may be obtained from: National Marine Fisheries Service, Atlantic Environmental
Group, South Ferry Road, Marragansett, RIL 02882.

2.3.5 The Undulating Oceanographic Recorder

Although the Continuous Plankton Recorders (CPR's) have produced a
wealth of data on spatial and temporal variability of plankton, their use has
also emphasized the difficulties of -identifying the sources and mechanisms

of biological variability because of the scarcity of physical and chemical

data of adequate coverage and discrimination in time and space.
To alleviate this deficiency, and the CPR's fixed depth limitation,

a new instrument, the Undulating Oceanographic Recorder (Fig. 2.15 and Table
2.3), has reached production stage. It is designed to take series of plankton
samples, -each covering the depth range of the euphotic zone, and to record
chemical and physical variables as a function of depth. The instrument
~is self-contained, is towed by ordinary, non-conductor, & mm (5/16 inch)
towing wire at speeds between 9 and 26 knots.

2.3.5.1 Towing Instructions

-~ The methed for towing the Undulating Oceanographic Recorder is similar

to that described for the Hardy Continuous Plankton Recorder (Section 2.3.4.1)
except that speeds during launching and hauling should be reduced to minimize
potential damage to the instrument. Data logging is identical to that
described in Section 2.3.4.3.

2,.3.5.2 Additional Informaticn about the Undulating Oceanographic Recorder

The Undulating Oceancaraphic Recorder began coperational use in March

1973. Further detai]é may be obtained from: National Marine Fisheries Service,

Atlantic Environmental Group, South Ferry Road, Narragansett, RI 02882,
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Figure 2.15 (A) Schematic representation of UOR Mark 2; 1, plankton aperture;

» diving chute; 3, plankton sampler hold; 4, water tunnel; 5, plankton sampler;
6, formalin tank; 7, instrument hold; 8, alternator impeller; 9, tail fin;
10, tail plane; 11A, chlorophyll flash qun; 11B, chlorophyll detector/pressure
sensor/tape recorder package; 12, connector cable; 13, instrument hatch cover;
14, temperature/salinity probe. (B} Cutaway view showing servo system, tail
plane linkage, alternator power unit and impeliers.
From: Aiken, Wood, and Jossi, 1980.
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Principal features of the Mark 2 Undulating

Oceanographic Recgrder

Ttem

Main Bedy Shell

Dimensions

Weight

Depth Rating

Instrimment Space
Towing Specification

Towing Speed

Towing Load

Towing Cable

Towing Modes

Fixed Depth

Ondulating

Plankton Sampling and Storage
Method of Filtering
Silk Movement
Range
Volume of Sample
Intake Aperture
Filtering Area
Flow Velocity through Mesh
Filter Mesh Size
Power
Data Acquisiticn
Sensors

Depth
Temperature
Salinity

In Situ Chlorophyll 2

Recorder

Recording Hedium

Recording Format

pData Capacity
Recording Duration

Tower Supply

Recorder Current Drain

Descripticn

tength, 0.94 m; maximum width, 9.36 m; tail
height, 0.46 m: maximum body height, 0.23 m

100 kg in air; 61 kg in water

300 m

¢,020 m3

7 te 26 knots (3.6 to 13.4 m/sec)

80 to 900 kgf depending on depth, speed and cabls
length

Typically 250 to 300 m of unfaired 8 mm, 6 x 7
galvanized steel cable; minimun breaking strain
3830 kgf

Selectable to any constant depth to accuracy of
¥1.0m

Follows a programmed saw-tooth pattern of selec-
ted wave length 0.8 km to 40 km {1.6 km, typical},
between a minimum depth ¢f 5 m and any preselectsd
maximum in the range of 15 to 100 m

Hardy CPR mechanism

Centinuously moving hand of silk gauze

6 to 60 mm per ¥m of tow

300 to 3000 km

For 16 km of tow, 3 m? of water filtered

1.62 om?

32 om?

210 cm/sec

=270 micrometer

HMechanical, from impeller via 1800:1 gear box

potentiometric {model 3000, type 34896, Vernitror,
Inc.) ¢ to 100 m, 0.5 m; time constant: 2 msec
for 63% response

Thermistor (YSI #44030) range 0 to 30°C, 0.1°C
interchangeable

Toroid type (Braystcke, Ltd) range 32 to 37 o/oo,
temperature compensated@ accuracy +0.01 o/oo.

Fluorcmetric type (16), range C to 100 m&;[,ll'ﬂ3
20.1 mg/m3

Oxford Medilog, Inc., Miniature Digital Type Re-
corder [MDTR); 4 track head records: (1) 8 chan-
nel multiplexed digital dats, {2}, (3}, and (4)
analog data; input range 0-1.023 volts: analog te
digital conversion of all senscr data every 15
sec.; dimensions,; 11 om X 8.5 ¢m X 4,5 cm

A good quality C-120 audio tape cassette

Continuously recorded, serial, digital; 8 channels
multiplexed on a single track, each consisting of
3 bit channel identifier, 1C bit data word and
0.01 mm inter record gap

46,000 measurements per tape
24 hours

manganase alkaline cells 1800 mA hours

2x
+ vde

4
5




-h3-

2.3.6 Further Details Concerning the Rationale Accounting for Survey I Methods

Further details concerning the raticnale accounting for Survey I methods

may be found in Smith and Richardson (1977).

2.4 AT-SEA QUALITY CONTRCL

The most effective time at which quality control can be exercised on
any data is at the time of initial celiection. Too often this is the point
in the data's history which receives the least attention as far as control of
quality. The resulting difficulties and the eventual discarding of very
expensive and temporally irreplaceable data make it imperative that all
MARMAP Survey participants adhere to a valid quality control procedure.

2.4.1 Greenwich Mean Time and Greenwich Mean Date

Greenwich Mean Time (GMT) is the standard for all dates as well as
times. Clocks in the scientific areas of the vessel should be set to GMT and
so labeled. Activities which extend or occur past 2400 GMT should have
times recorded as morning times in the usual fashion, e.g., 0100, 0200, etc.,
but with an entry in the "Remarks" block of the MSR to alert the data
processors. The MSR will retain the date when the station began. Log sheets
for individual experiments have actual dates of the start of the experiment.

2.4.2 Units for Data Recording

The metric system is the standard for all MARMAP data. Conversion tables
such as the Maval Oceanographic Office, Handbook of Oceanographic Tables
(Bialek, 1956) should be on each vessel. The significant figures of the data
entries should be in accordance with the instructions for each type of log.
Entering extra digits means costly time loss in data processing. For further

details on data specifications consult Section 6, Appendix I.
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2.4.3 Station Position

A MARMAP staticn has one position for all routine observations and the
Master Station Record (MSR)} is the only log which lists this position in
order to aQoid proliferaticn of divergent data. The position will be checked
for finality with the bridge and this check will be indicated by initialing
the "Position Check" on the MSR.

Multi-position experiments, e.qg., drift buoys, will be assigned to
the station at which they began. The particu1ér log sheet for the muTtif
position experiment will tist any multiple positions.

2.4.4 Review of Log Sheets

The oncomihg watch will be responsible for checking the reasonableness
and compTeteness of data entered by the offgoing watch. This must be done
in timely manner so that reasons for unusual entries are still fresh in the
recorders' minds.

2.4.5 Scientific Party Chief's Responsibilities

The Scientific Party Chief has the responsibility for the quality of
all data collected, regardless of his particular area of scientific interest
or the particular type of data. This is partially achieved through delegating
certain duties to subordinates as in Section 2.4.4 above. The Scientific
Party Chief must personally oversee that proper techniques are adhered to,
that checks and reviews are being consistently made, and that the collection
of data resulting from a cruise is consistent and complete. 0One way to
achieve the latter two requirements is by having a conference prior to arriving
at home port, or prior to the dispatching of any data to the laboratory dﬂring
the cruise. Ohe or more types of log sheets are giVen to each scientist--
the Chief Scientist holds the MSR's. By'reading data common to all tvpes of
logs, e.g., station number, date, type of activity, start time, etc., nearly

all inconsistencies will be eliminated, as will be most of guesswork ashore.
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3 LABORATORY PROCESSING

3.1 INTRODUCTION

Figures 3.1 and 3.2 show flow diagrams for a range of analyses of
ichthyop1ankton and zooplankton, respectively. Analyses of other constituents
are also illustrated as are procedures for sample archiving and data flow.
Steps are represented separately in the diagrams, but in reality, certain
of these may be combined depending upon the nature of the plankton and the
corrésponding approach to the problem in each region. As an example, sorting
and identification (and measurement) of key taxa may be performed as a single
operation by personnel with adeguate experience. Also, eggs and larvae may
be enumerated together rather than in separate operations.

Processing of plankton is begun at the laboratory only upon completion
of quality control of samples and logs and preparation of standardized
products from the data base.

NOTE: The log forms presented are those suggested for

use within the MARMAP Program. For sake of space, in this
section, the narrative refers to these Togs as well as
certain MARMAP Information System (Petersen and Jossi, 1978)
products exclusively. However, other researchers may find
log forms or listings of a different format more useful

for their particular cases. Regardless of the format

used, all the individual data fields mentioned herein

must be loaged for analyses required by MARMAP.
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3.2. INITTAL QUALITY CONTROL OF DATA AND SAMPLES
Upon campleticn of a cruise, certain quality control procedures are
conducted prior to the delivery of the samples to the analysts. The cbjectiveé
are to prevent the dissemination of divergent data and to insure the compara-

bitity between the datazon the logs and that on the sample jar labels.

3.2.1 Divergent Data and Consistency

The first objective is met by confining the use of the original log _g

forms to the production cof the MARMAP Station Activities Summary (SAS), Net

Tow Data Table (NTD), and Station Position Plot {SPP}, (Fig. 3.3, 3.4 and 3.5).

These data base products reflect the accepted station and tow data based on

shipboard and computer executed quality control. Data on original log sheets

often are in error, and although these Togs must be retained as ultimate backup
copies and for clarification purposes, they must not be distributed to analysts,
thus proliferating conflicting and erroneous information.

The second objective is accomplished by separating the samples from

a cruise into net type and mesh size. The number of jars from each station

is then checked against the number entered on the Zooplankton Sample Log,
where any discrepancies are noted. Also entries on the labels are checked
and corrected if necessary. Any broken or lost samples are notad on the
Zooplankton Sample Log.
Each resulting group is, if necessary, then repacked in boxes in numerical
station order. The cruise, gear, mesh, and station numbers are written on

the end of each box to be cliearly visible during storage. All resulting
boxes are consecutivety nunbered with individual box numbers plus number of

hoxes in each set.

3.2.2 The Archivist

Some operaticnal units may reguire the services of a plankton archivist.
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NETOW REPFPORT WHITEHR HTRW VER 1.6 8781

TARNICEULE

NETOW ERROR KEY ¢

THE NETOW ERROR KEY CONTAINS THOSE VALUES WHICH WERE UBED TO CALCULATE A GIVEN STANDARD HAUL FACTOR
(SHF . THE VALUES IN THE KEY ARE TRANSLATEIDN AS FOLLOWS:
= PRIMAKY FORMULA USED IN CALCULATING SHF BUT NET SFEED IS QUTSIDE OF 0.3 TO 1.3 M/8EC RANGE
PRIMARY FORMULAE USED IN CALCULATING SHF
CECOMDARY FORMULAE USED IN CALCULATING SHF
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7 DEFAULT IF INFORMATION FOK SHF NOT NEEDED OR NOT ACCESSED
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Alsc, all or part of the samples may be sent to other instituticns for analyses.
As the whereabouts and status of samples become more complex certain additional
record keeping will become necessary. One such method has been devised using
a MARMAP Sample History Log {SHL) (Fig. 3.6). These logs are initially filled
out after checks mentioned in 3.2.1 above, and their contents are added to
a computer file for automated guery purposes.

NOTE: The discussion which follows assumes that

an archivist will be available and that sampie

history data will be stored in a computer file.

The data base products mentioned in Section 3.2.1 above and the Sample

Histery Log then accompany the samples to the analysts. Again, original

station and tow log sheets are not delivered to the analysts. The data base

products stop with the analysts, but the Sample History Log(s) accompanies
the samples, or their derivatives through the entire flow shown in Figures
3.1 and 3.2. Copies of updates to the SHi are delivered to the plankton
archivist for inciusion in the sample history file.

3.2.3 MARMAP Sample History log

Instructions forcompletion of the log form are presented below:

MARMAP Sample History Log (Form SHL, 12/79)

General Instructions A Sample History Log (SHL) listing the informaticn

described below must be prepared by the cperational

unit collecting any samples. The SHL is filed by them and

a copy of it accompanies samples or portions thereof.
-Information on subsequent sample disposition is communicated

back to the plankton archivist for computer file updating.

Operational Unit  Name of institution preparing this log, e.q., NEFC, SUSIO-FSU.

Vessel /Cruise As recorded on the Station Activities Summary.
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FORM SHL (12/79)

{SHL)

MARMAP SAMPLE HISTORY LOG

u. 5.
HATIONAL MARINE

CEPT. OF COMMERCE

NOA A
FISHERIES SERVICE

MARMAP SAMPLE HISTORY LOG

(SHL)
OPERATIONAL UNIT
Vessel [ [ T TT T T ITTTTEILTLTIT T L [} Cruise[ [ T-TT ]
Station-ilaul :Gear ID No. {No. of containers) GEAR/ [Container/ Sample Disposition
fAliquot Fraction]/Vial Nunbers MESH | Contents Date Delivered to, Remarks

L-HM -

ar_Altered

Check when additional sheet is required

O

-bg...




No. of Containers
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As recorded on the Station Activities Summary.

Following a hyphen the haul number as recorded on the

Station Activities Summary.
NOTE: Only haul numbers other than one need
to be Togged.

Following a colon the identification number of the gear

used in collecting the sample whose history is being
described on this line.

fnclosed in parenthesis the number of containers of a

‘Aliquot Fraction

particular size whose history is being described on tnis
Tine.

NOTE: Only number of containers other than one need to
be Togged.

Enclosed in brackets the aliquot fractions describing the

.Vial Numbers

contents in the above containers.
NOTE: Only fractions other than 1/1 need to be Togged.

Following a slash the number of the specimen vials whose

history is being described on this Tine. Specimen vials
are assigned numbers as recorded on the Ichthyoplankton
Data Records or the Zooplankton Data Record (Sections
3.5.3.1.3, and 3.5.3.2.4, and 3.6.4.3 respectively).
NOTE: Larval fish vial numbers should be 01 to 99;

fish eggs, 100-199; and invertebrates, 200-upwards.

The gear and the mesh size used in collecting the sample

entered according to the table below:
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GEAR MESH ENTER
61 ¢cm Bongo 333 683
61 cm Bongo 505 6BG

20 cm Bongo 333 2B3

20 cm Bongo

20 cm Bongo 165 2B1

20 cm Bongo 253 2B2
50 x 100 cm Neusten
100 x 200 cm Neuston
36 x 97 cm Haedrich

36 x 97 cm Haedrich

Other Gear Write out gear name plus

mesh aperture in microns.

Container/Contents Size of the containers Tisted on this 1ine and, following

a_slash, contents of those containers entered according

to the table below:

CONTAINER ENTER CONTENTS ENTER

Gatlon G

Q

Unsorted Plankton U

Quart

Unsorted Invertebrates

& Fish Eggs

Unsorted Invertebrate
Zooplankten

Haif-Pint

Sorted Fish Eggs
Sorted Fish Larvae

Sorted Invertebrate

Zooplankton
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Identified Fish Eggs 1
Identified Fish Larvae F
Identified Invertebrate C

Zooptankton

Tar T
Plastics P
Unspecified Debris D
Broken/Lost FA
Sample Disposition
Date . Date of delivery or aiteration to samples entered as
follows: day - month - year.
Delivered The operaticnal unit or individual fo which samples are
To delivered. If other than the plankton archivist forward
copy to the archivist.
Altered A check mark if the characteristics of a sample have been

altered, even though it has not been sent anywhere, e.q.,
sorted, aliquoted, identified.
Remarks Any informaticn useful to describing the history of a

MARMAP sample.

Recorded By Name of individual filling out the leg.
Check when Enter a check to indicate the existence of additional

additional sheet Sample History Logs for a particular cruise.

is_required
3.3 PROCESSING OF CONTAMINANTS

3.3.1 Tar Contaminants Determination

3.3.7.1 Separation of Tar Contaminants

The plankton samples are removed from their boxes and readied for




analysis by arranging them in numerical order of stations. Each sample and
its preservative are poured into a white tray approximately 40 X 30 X 5 cm.
Any tar contaminants present in the tray are removed, placed in jars, and
labeled for analysis as described below.

NOTE: MARMAP is a participant in the IOC/WMO/IGOSS

Marine Pollution Monitoring Pilot Project. Figure

3.7 is the standard form for this project. MARMAP

Information System (MIS) users can avoid transposing

data to this log by running this MIS program TARREP

which produces a printout of tar data similar in

format to the above log form (see Fig. 3.8). To

avoid not only the transposing but also the data

re-entry by the Pilot Project staff, MIS users can

run the program TARCRD which creates eighty-

character records of tar ball information according

to the data format of IOC/WMO/IGOSS. A tape file

of these records can then be sent to the Pilot

Project staff.
Plastic contaminants are usually removed during a subsequent analysis
(Section 3.5.2.9).
3.3.1.2 Drying and Weighing Tar Balls

Tar contaminants are placed on a piece of pre-weighted wax paper and

allowed to air dry (12 hours) and are then weighed. The weight of the paper

is subtracted from the weight of the tar plus the paper to obtain the tar
weight.
3.3.1.3. MARMAP Tar and Plastics Log

The resulting weight of the tar is recorded on MARMAP Tar and Plastic
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¢ (TPT) (Fig. 3.9) beginning with data from the Station Activities Summary.
her specifications for tar and plastics data are given in Section 6,
jpendix [. Instructions for completion of the leg form are presented below:

MARMAP Tar and Plastics Log {Form TPT, 10/80)

of The consecutive page of this log pius the total number of

pages of logs for any cruise.

Qgﬂrggjona1 Unit  Name of institution preparing this log, e.g., ZS0P, NEFC,

NWAFC.
Yessel As recorded on the Station Activities Summary.
uise As recorded on the Station Activities Summary.
_ééfiﬂggﬁ The gear and the mesh size used in collecting the sample

entered according to the table below:

GEAR MESH ENTER
61 cm Bongo 333 683
61 cm Bongo 505 6B5
20 cm Bongs 333 Z2B3
20 cm Bongo 505 2B5
20 cm Bongo 165 2B1
20 c¢cm Bongo 253 2B2
50 x 100 cmNeuston 505 TN5
100 x 200 cm Neuston 947 ZN9
36 x 97 cm Haedrich 706 3H7
36 x 97 cm Haedrich 1800 301
Other Gear Write out gear name

plus mesh aperture in

microns.
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Station Number
Haul NO.

Gear I.0. No.

Sample Date

Aliquot Code

No. Jars

Tar Weight

Plastics Weights
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As recorded on the Station Activities Summary.

As recorded on the Station Activities Summary.

The number assigned to each net used during the haul.

This is necessary when gear of identical chararctzristics
are disployed on the same haul.

Date (day-month-year} when sample was collected; from the
Station Activities Summary.

The code for the factor by which counts from an aliquot can

be converted to numbers for the whole sample (Tis%t below).

ALTQUOT FRACTION ALIQUOT FACTOR ENTER
1/1 1 01
1/2 : -2 02
1/4 4 04
1/8 8 08
1/16 16 16
1/32 : 32 32
/64 64 64
1/128 - 128 12
1/256 256 25
1/51¢2 512 51
1/1024 1024 1C
1/2048 2048 20
1/409%6 4086 40

As recorded on the Zooplankton Sample Log.

The weight ¢f the air dried tar recorded to the nearest

0.1 gm.

The weight of each type of air dried piastic recorded to the
nearest 0.1 gm. The six types, preprinted for each station

are as follows:
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Type Opaque polystyrene spherules

Type 2 Clear and translucent polystyrene spherules
Type 3 Opagque and translucent polyethylene cylinders
Type 4 Styrofoam

Type 5 Plastics sheets

Type 6 Plastic pieces and paint chips

Recorded'Bg Initials or name of person entering data on the log.

Date Date (day-month-year) that data are entered on the log.
Remarks Any information useful in subseguent analyses of these
samples.

3.3.2 Plastics Contaminants Determination

3.3.2.1 Separation of Plastics Contaminants

Plastic contaminants in the samples usually are removed during the
sorting for fish eggs and larvae (Section 3.5.2.1). It is a helpful practice
to arrange and analyze the samples and log the resuits in numerical order of
stations.
3.3.2.2 Categorizing Plastics

Floating plastic contaminants usually fall into the classifications.of

white opaque polystyrene spherules, translucent to clear polystyrene

spherules, opaque to transiucent polyethlene cylinders or disks, styrofoam

pieces, thin flexible wrapping material, and fragments of containers, toys,

etc. (see Colton, Knapp, and Burns, 1974),

3.3.2.3 Drying and Weighing Plastics
Plastic contaminants are placed on a piece of pre-weighed wax paper and

allowed to air dry (12 hours) and are then weighed. The weight of the paper

is subtracted from the weight of the plastic plus the paper to obtain the

plastic weight.




3.3.2.4 Filling Out Log Sheet

The resulting weights are recorded on the MARMAP Tar and Plastics Log

(Section 3.3.1.3).

3.4 PROCESSING FOR BIQMASS

Displacement volume, dry weight, and total carbon determinations have
as their aim the measurement of zooplankton biomass. For comparability of
these methods see Hiebe, Boyd and Cox (1975), and Kane (in press).

3.4.1 Disp]acement Yolume Determination

The information gained from volume determination is Timited, Ahlstrom
and Thrailkill (1963) have 5hown that there is a variation in plankton volume
as a function of preservation time in formalin and as a function of species
composition. Niebé,'Boyd and Cox (1975) show data partly in contradiction
to the above, but there is 1ittle doubt that attempts to measure plankton
biocmass by displacement volume have limitations. Honetheless, this
techniqﬁe is relatively simﬁle, inexpensive and rapid, and within its
limitations can provide usefu] daté.

| Plankton volumes are determined by displacement, (scmetimes termed
"wet volumes") and recorded to the nearest milliliter. Two volumes are
routinely recorded for each sample:

Volume of Large Organisms - displacement volume of those planktonic

organisms >2.5 cm in longest dimension

Votume of Small Organisms - displacement volume of those planktonic

organisms <2.5 cm in longest dimension
Ichthyeplankton volumes may also be determined.
The plankton samples are removed from their boxes and readied for

volume measurements by arranging them in the numerical order of stations.
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The procedure for determining volumes is as follows:

3.4.1.1 Removal of Non-Planktonics

fach sample and its preservative are poured into a white tray approximately
40 x 30 x 5 cm. A1l non-zooplanktonic organisms, i.e., small adult fishes,
juvenile fishes, squids, octopi, adult pelagic crabs, and seaweed are removed,
placed in a jar of adequate size and appropriately labeled inside and outside.
The names énd guantities (number or volume) of these organisms are recorded on

the Zooplankton Volume Log (Section 3.4.1.7). Data are also recorded for any

specimens which were removed at sea and recorded on the Zoopiankton Sample
Log (Section 2.3.2.12).

NOTE: As mentioned earlier, data on original

field logs such as the ZSL underco extensive

quality control. Use caution in dealing with

these data. |

3.4,1.2 Separation of "Small" and "Large" Organisms

A1l organisms with longest dimension approx. > 2.5 cm are removed, washed,
and placed in a graduated cylinder (size depending on volume of sample)
containing a known volume of 3-5% buffered formalin {Section 2.3.2.10). The
difference in the.resulting reading and the known volume of formalin is the

volume of the large (> 2.5 ¢m) organisms.

3.4.1.3 Transfer of Sample to Graduated Cylinder
The remainder of the sample and its preservative are poured from
the tray into a 1000 ml graduated cylinder and enough preservative is added
or subtracted to bring the level of the liquid to an even milliliter. This
volume (to the nearest whole milliliter) is retained for subsequent computations

(Section 3.4.1.6)}
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3.4.1.4 Funnel and Draining Cone
A funnel is placed in another clean graduated cylinder.

NOTE: This cylinder is plastic tubing,

3.8 em 1.D. x 86.4 cm long (1.5 in x 34 in)

with graduations etched on the cylinder or

on a grooved board fastened to the back sidg of

the cylinder. -~ The graduations on the cylinder

or on the board are 5-ml increments from 0-600 ml

and 2-ml increments from 600-910 ml (see Kramer,

et. al., 1972, p. 24}
A draining cone is placed in the funnel (see Table 2.1).
3.4.1.5 Standardization of Draining
The plankton and preservative from Step 3.4.1.3 are poured into the
draining cone. The plankton is retained in the cone while the liquid drains
into the cylinder. The plankton is considered drained when the interval |
between drops from the bottom of the cone increases to 15 seconds. Braining
times very with the size and composition of the samp]e;
3.4.1.6 Calculations
. The volume of the drained 1iquid in the cylinder is subtracted from the.
initial volume of plankton plus liquid (Step 3.4.1:3). The difference is
“the volume of the organisms approx. < 2.5 c¢m. Return bbth of the size groups of
plankton to the jar with preservative in preparation for sorting.
13.4.1.7 MARMAP Zooplankton Volume Log

~ The plankton volumes are recorded on MARMAP Zooplankton Volume Logé

(ZVL) (Fig. 3.10) beginning with data from the Station Activities Summary.
?Further specifications for zooplankton displacement volume data are givén in

Section 6, Appendix I.
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“Instructions for completion of the log form are presented below:

MARMAP Zooplankton Volume Log {Form ZVL, 10/80)

:of The consective page of the log plus the total number of
pages of logs for any cruise.

grational Name of institution preparing this log, e.g., ZSO0P, SWFC,
. NMAFC, SEFC.

sel As recorded on the Station Activities Summary.
uise. As recorded on the Station Activities Summary.
aar/Mesh The abbreviation for the name of the gear and the mesh

size used in collecting the sample entered according to the

1ist below:

GEAR MESH ENTER
61 cm Bongo 333 683
61 cm Bongo 505 6B5
20 cm Bongo 333 2B3
20 cm Bongo 505 2B5
20 cm Bongo 165 281
20 cm Bongo 253 282
50 x 100 cm Neuston 505 1N5
100 x 200 cm Neuston 947 2N9
36 x 97 cm Haedrich 706 3H7
36 x 97 -cm Haedrich 1800 , 3H1
Other gear ' ' Write out gear name plus

mesh aperture in microns.
station Number  As recorded on the Station Activities Summary.
ul Mo, -~ As recorded on the Station Activities Summary.
5?@'19 Date Date (day-month-year) when sample was collected; from the Station

Activities Summary.



Gear 1.0. No.

Analysis Date

Aliguot Code

No. Jars

Non-Planktonic

Organisms and -

Seaweed removed
=kdweed removed

-80-

The number assigned to each net used during the haul. This
1S necessary when gear of identical characteristics are
displeyed on the same haul.

Local date (day—month-year) when volume analysis was
performed.

The code for the factor by which counts from an aliquot

can be converted to numbers for the whole sample (1ist

below).

ALTQUOT FRACTION ALIQUOT FACTOR ENTER
/1 1 01
1/2 2 0z
1/4 4 g4
1/8 8 08
1/16 16 16
1/32 32 32
1/64 64 64
1/128 . 128 12
1/256 256 25
1/512 512 51

1/1024 1024 10
1/2048 2048 20
1/4096 4096 40
Aliguot factor should rarely be other than 1]
for this analysis. If aliquoting is necessary,
see Section 3.6.1 for details.

As recorded on the Zooplankton Sample Log.

Name and quantity (number or volume). Under "Remarks enter

data for any of these organisms discarded at sea as recorded

on the Zooplankton Sample Log.
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yol. Large Orgs. Displacement volume of organisms approx. > 2.5 c¢m in longest
dimension recofded to the nearest whole millititer. Under
"Remarks'" add data for any of these organisms discarded at
sea as recorded-on-the Zooplankton‘Samp1e Log.

Vol. Orgs. Displacement volume of organisms approx. < 2.5 cm in longest
2.5 cm dimension recerded to the nearest whole milliliter.

Ichthyoplankton Displacement volume of ichthyoplankton recorded to the

Vol. nearest 0.1 milliTiter.
Remarks Any information useful in subsequent analyses of these samples.
' Recorded By Initials or name of person entering data on the Tog.

3.4.1.8 Displacement Volume of Individual Specimens

Displacement volume determination of individuai specimens of ichthyoplankton
“and other zooplankton requires apparatus of smaller scale and greater accuracy.
s the displacement volumes involved become smailer the error due to inter-
istitia] water becomes more significant. The mercury immersion method of Yentsch
and Hebard (1957) offers an improvement to the intérstitia] water problem.

The modification of the plankton volume gauge for use aboard ship described

by Tashiro and Hebard (1969) deals simf]ar1y with the‘inters£1t1a1 water but
iavoids the use of mercury.

The authors had a glass blower construct a much reduced modéT of the
Tashiro-Hebard gauge (Fig. 3.11) with

crucible dimensions of:

1.0, = 2.0 cm
height = 1.5 cm
volume = 4.71 cm3
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top dimensions of:
I. D. (bottom) = 2.0 cm

I. D. {capillary) = 0.2 cm

height = 3.0 cm

2.41 em®

volume
empty gauge volume of:
= 7.12 e
By using a micro, precision bore buret of 10 ml capacity and graduations
at 0.01 ml intervals it was possible to measure the disﬁTacement volume of
samples or single specimens < 5 ml to + 0.01 ml accuracy.
Emerging technologies, e.g., image analysis may prove to be superior
to the above method, although they will surely require a substantially greater
initial cost. For a simple, low cost, reasonably accurate détermination of

plankton biomass the above method has obviocus application.

3.4.2 Total Carhon Biomass Determination

A determination of carbon biomass is the preferred method for obtaining
zooplankton standing stock. The method to be used for MARMAP samples was
prepared by Frederick .D. Knapp and is based on the method of Curl (1962a).
[t involves the determination of organic carbon in an induction furnace and
measurement of the resulting C02. Following is an outline of the method, but
researchers should consult Curl's work as well as Lovegrove (1961) and Platt,
Brown, and Irwin (1969} for further details.

NOTE: Since the sample is destroyed by this
technique, a separate sample must be taken or

obtained by aliquoting for other analyses.
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3.4.2.1 At-Sea Procedure
The carbon biomass determination is usually composed of two somewhat

separate operations (Fig. 3.12). Aboard ship a 0.333 mm mesh net sample is

aliquoted if necessary and/or possible (see Section 3.5.1). Then the sample
is placed in a draining pan of mesh aperture no larger than 253 microns, and
rinsed with a liter of tap water to dilute interstitial sea salts. Depending
upon the preservation method available, the drained sample is either 1) trans-
ferfed to a numbered pre-weighted jar for drying at 6000 for 24 hours and
preserved by desiccation or freezing, or 2) transferred to a graduated cy?inder,.
brought to known volume in fresh water, homogenized for 90 sec and preserved
in a Tyophilizer.

NOTE: Preservation of homogenized samples by

freezing is permissible but leads to odor problems

if the samples are also to be used for dry weight

determination.

Various rinsing and preserving techniques are

in common practice. Until the effect of these

differences has been established the actual method

used must be documented on the Tog sheet.
3.4.2.2 On-Shore Procedure

At the shore laboratory the preserved sample is re-dried at 60°C

to constant weight, cooled to room temperature in a desiccator, and the dry
weight is determined. (See Section 3.4.3 for further details on the dry
weight determination.) Approximatéiy 100 mg of dry material is placed in
a clay crucible and burned in an inductidn fuknace, e.g., LECO Model 521-300.
This furnace reaches a témperature of 1650 degrees € in about 15 sec, burning

all carbon to CO,, and then the gases are conducted to a LECO WR-12 Carbon
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Ueterm1nator. The Determinator selectively traps COZ which is measured via
thermal conductivity. Appropriate correction factors are app]ied.to give the
mg of carbon in the original plankton sample (see Section 7, Appendix II).

WOTE: Since differences in rinsing and preser-

vation procedures and carbon analysis equipment

may alter the resulting data and since standards

for these operations/equipment are not yet available,

details about them must be 10gged for later data

comparability.
3.4.2.3 Organic Carbon

This method measures total carbon, whereas organic carbon is the

desired quantity. It appears that often there is no appreciable inorganic
carbon in the zooplankton community. Curl (1962a) utilized the above method
to analyze for carbon in zooplankton. For numerous individual plankton
groups and for mixed plankton sawples,-only three test samples showed that
inorganic carbon was present in appreciab?e amounts; these were the isopod,

Idotea:meta11ica; the mollusc, Limacina; and a mixed sample of phytoplankton

and fish. However, other studies (Raymont, et al., 1967; Curl 1962b; and
Harris and Riley, 1956) report ash weight to exceed 20 percent of dry
weight.

Until and perhaps after the question is resolved, a simple addition
to the method can give organic carbon. An aliquot, in addition to the one
used for total carbon, is required. A portion of dry material is weighed

out into a clay crucible, ‘and then treated with a hot acid digestion to break

down carbonates, releasing inorganic COy. Then the sample is burned in the nor- .-

mal fashion with the results representing only the organic carbon in the sampie.
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3.4.2.4 Utilizable Carbon

Also this method may not provide data which indicates that portion of the
total carbon which is utilizable as a food energv source by consumers. Carbon
tied up in calcareous or chitinous material may not be available to. certain
organisms. Corrections involve biochemical determinations which require
special sample handling (Raymont, et al., 1964}.
3.4.2.5 MARMAP Carbon Biomass Log

The weight of the carbon from the entire samp1e is calculated and
entered on the MARMAP Carbon Biomass Log (TCB) (Fig. 3.13). Further specifica-
tions for carbon biomass data are given in Section 6, Appendix I. Instructions

for completion of the log are presented below:

MARMAP Carbon Biomass Log {Form TCB, 10/80)

Page of The consecutive page of the Tog plus the total number of

pages of logs for any cruise.

Operational Unit Name of the institution preparing this Tog, e.g., NWAFC,

NEFC.
Vessel As recorded on the Station Activities Summary.
- Cruise As recorded on the Station Activities Summafy.
Gear/Mesh The gear and the hesh size used in collecting the sample

entered according to the 1ist below:

GEAR MESH ENTER
61 cm Bongo 333 6B3
61 cm Bongo 505 685
20 cm Bongo 333 283
20 cm Bongo 505 285
20 cm Bongo 165 281

20 cm Bongo 253 282




US DEPT OF COMMERCE -NOAA
NATIONAL MARINE FISHERIES SERVICE

MARMAP CARBON BIOMASS LOG
(T CB)

OPERATIONAL UNIT

vessel LI T 1T T T T T T 1 TP TITTiITT] Cruisel T J-T T 1]

Geor /Mesh [ 1]
TOTAL CARPON ORCANIC CARDON

STATION HAUL| GEAR SAMPLE : i ™ Remarks:

NUMBER | NO. [ID NOC. DATE ORIGINAL SAMPLE | ORIGINAL SEMPLE
(GM) (G} ’

Rinsing
Technigue :

Preservation

Technique:

FORM TCB (10/80)

BIOMASS LOG

CARBON

Anaiyzer-
Make /Model:

MARMAP

Recorded DBy

Figure 3.13  The MARMAP Carbon Biomass Log
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50 x 100 cm Neuston 505 1N5
100 x 200 cm Neuston 947 2N9
36 x 97 cm Haedrich 706 3H7
36 x 97 cm Haedrich 1800 3H1
Other Gear Write out gear name plus

mesh aperture in microns.

Station Number As recorded on the Station Activities Summary.

Haul No. As recorded on the Station Activities Summary.

gear ID No. The number assigned to each net used during the haul. This
is necessary when gear of jdentical characteristics are
deployed on the same haul.

Sample Date Date (day-month-year) when sample was collected; from the
Station Activities Summary.

Aliquot Code The code for the factor by which counts from an aliquot can

be converted to numbers for the whole sample (1ist below)

ALIQUOT FRACTION ALIQUOT FACTOR ENTER
171 1 01
1/2 2 02
1/4 4 04
1/8 8 08
1/16 16 16
1/32 32 32
1/64 64 64
1/128 128 12
1/256 256 - 25
1/512 512 51
1/1024 1024 10 -
1/2048 - 2048 20

1/4096 4096 40




- Total Carbon in

Original Sample

Organic Carbon

in Original
Sample

Remarks -

Recorded By

MOTE: The aliquot factor for data on this

log should always be 1 (aliquot code = 01) since

data for dry weight and ash-free dry weight

fields have already taken aliquot into account.

Although constant, the aliquot data are

processed into master files to simplify subse-

quent normalization calculations.

The weight of the total (organic and inorganic)carbon
contained in the plankton captured in this haul, recorded
to the nearest 0.0001 gm.

The weight of the organic carbon contained in the plankton

captured by this haul, recorded to the nearest 0.0007 gm.

Any information useful in subsequent analyses of these
samples. Until the effects of differing methods of rinsing
and preservation, and possibly of different analysis equip-
ment are known, details of these components of the deter-
mination must be logged.

Initials or name of person entering data on the log.

3.4.3 Dry Weight Biomass Determination

When carbon analysis equipment is not available the determination of

zooplankton standing stock for MARMAP samples can be made by measuring dry

weight and ash-free dry weight.

3.4.3.17 At-Sea Procedure

Methods of collection and preservation at sea are identical to those

described in Section 3.4.2 for carbon biomass (Fig. 3.12).
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NOTE: Various rinsing and preserving technigues are
in common practice. Until the effect of these dif-
ferences has been established, the actual method

used must be documented on the log sheet.

3.4.3.2  On-Shore Procedure

At the shore laboratory the preserved samples are redried in an oven at
60°C for a period (quite variable, from approximately one day to-several
weeks) expected to bring it to constant weight. The sample is cooled in a
desiccator and then weighed. Drying, cooling, and weighing is repeated,
usually at one day intervals until successive weights vary by Tess than 5
percent. The lowest weight obtained is considered the "dry weight". Expo-
sure time from desiccator to weight determination for a single sample must
not exceed 5 minutes. However, when many samples must be analyzed, removing
single samples from the desiccator every few minutes negates the desiccating
process. A technigue has been devfsed by Joseph Kane? whereby large numbers of
samples can be processed and corrections for air exposure can be applied. A1l
samples plus an empty blank sample container are removed at once from the
desiccator on a tray. Caps are immediately applied and tightened. The blank
is weighed first, then all the samples are weighed, and finally the blank is
reweighed. Any variation of the blank's weight is applied incrementally as a
linearly interpolated correction to the samples (see Section 7, Appendix II).
3.4.3.3  Ash-Free Dry Weight

To determine the amount of dry weight which was organic matter, the
~sample is incinerated at 475°C for 2 hours. The remaining ash is weighed
‘and the ash-free dry weight is calﬁu]ated by difference from the dry weight
_described above. For further details see Lovegrove (1961, 1966).

__2 Joseph Kane, NOAA, NMFS, Northeast Fisheries Center, Narragansett, RI, pers. comm. January 1981.



3.4,3.4 MARMAP Dry Weight Biomass Log

The dry weight and ash-free dry weight are entered on the MARMAP Dry
Weight Biomass Log (DWB) (Fig. 3.14). Further specifications for dry weight
biomass data are given in Section 6, Appendix I. Instructions for completion
of the log are presented below:

~ MARMAP Dry Weight Biomass Log (Form DWB 10/80)

Page of The consecutive page of the log plus the total number of

pages of logs for any cruise.

Operational Unit Name of the institution preparing this log, e.g., Z50P,

NEFC, SWFC.
Vessel As recorded on the Station Activities Summary.
Cruise. As recorded on the Station Activities Summary.
Gear/Mesh The gear and the mesh size used in collecting the sampie
entered according to the list below:
GEAR MESH ENTER
61 cm Bongo 333 683
61 cm Bongo 505 6B5
20 cm Bongo 333 2B3
20 ¢m Bongo - 505 . 2B5
20 c¢m Bongo 165 . 2B1
20 cm Bongo 253 2B2
50 x 100 cm Neuston 505 NG
100 x 200 cm- Neuston 947 2N9
36 x° 97 cm Haedrich 706 347
36 x 97 cm Haedrich - 1800 - 3H1
Other Gear Write out gear name plus

" mesh aperture in microns.
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Station Humber As recorded on the Station Activities Summary.

Haul No. As recorded on the Staticn Activities Summary.

Gear ID Ho. The number assigned to each net used during the
haul. This is necessary when gear of 1dent1ca1.
characteristics are deployed on the same haul.

Sample Date Date (day-month-year) when sample was collected; from

the Station'Activities Summary.

'Aiiqyot Code . The code for the factor by which counts from an aliquot

- can be converted to numbers for the whole sample (list

below)

ALIQUOT FRACTION ALIGQUOT FACTOR
/1 : 1
1/2 2
1/4
1/8
1/16
1/32
1/64
1/128
1/256
1/512
1/1024
1/2048 2048
1/4096 4096

Uncorrected Dry  The weight, uncorrected for air exposure, of the dried

Weight plankton sample recorded to the neéreét 0.7 gn.




Air Exposure

Correction

Corrected Dry

Weight

Uncorrected Ash

Weight

Air Exposure

Correction

Corrected Ash

Weight

Corrected Ash-

Free Dry Weight

Weighing Sequence

Blank Corrections

Final Wt.

init. Wt.

Remarks

Recorded By
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Weight change due to air exposure, applied to the series

of weighed samples as linearly interpolated correction

and recorded to the nearest 0.0] gm.

“Uncorrected Dry Weight" minus "Air Exposure Correction”
recorded to the nearest 0.1 am,

The wéight, uncorrected for air exposure, of the incinerated
plankton sample recorded to the nearest 0.1 gm.

As above.

“Uncorrected Ash Weight" minus "Air Exposure Correction”
recorded to the nearest 0.1 gm.

"Corrected Dry Weight" minus "Corrected Ash Weight" re-
corded to the nearest 0.1 gm.

The sequential number for the order in which the samples
(excluding the blanks) were weighed.

For dry weights and/or ash weights:

Weight of the blank sample container at the end of the
sample weighing operation, recorded to the nearest 0.0]
gm. |

Weight of the blank sample container at the beginning of
the sample weighing operation,_recorded to the nearest
0.01 gm.

Any information useful in subsequent analyses of these
samples. Until the effects of differing methods of rins-
ing and preservation are known, details of these components

of the determination must be logged.

Initials or name of person entering data on the log.
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3.5 PROCESSING OF ICHTHYOPLANKTON

The procéssing is carried out in several steps: removal of tar and
plastics contaminants (Sections 3.3.1 and 3.3.2); measuring the volume of
the plankton in each sample (Section 3.4.1); sorting out and enumerating all
fish larvae and eggs; identifying all larvae; measuring certain larvae;
identifying certain fish eggs and staging (aging) some; and curating all
fish eggs and larvae.

3.5.1 Sorting-Density Gradient Fractionation Method

A means of sorting plankton samples, density gradient fractionation,

is currently being put into experimental use. The drained sample is overlaid

on a colloidal silica gradient of about 1.00 to 1.09 g/cc. Fish eggs band
tightly at about 1.02 g/cc and fish larvae more braodly at > 1.05, while
invertebrates {with the exception of those.having calcareous shells) tend to
bo in-between. The technique is somewhat 1imited in that only samples free

of mucilaginous and fibrous algae can be used, but this drawback is move

than compensated for by the saving in sorting time. It is estimated that the
technique could reduce the time spent processing samples by up to a factor
of 10. The hardware for a large-scale system is currently being assembled,

and variations in the composition of the gradient are being investigated,

in order to‘dffeét better separation.

For further information contact: Mr. John R. Colton

NOAA/NMES
South Ferry Road

Narragansett, RI (2882
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© 3.5.2 Sorting-Traditional Method

Each sample delivered to the sorting Taboratory is sorted for fish |
eggs (whole sémp]e or aliquot--no less than 500 eggs--the decision to aliquot
should be made by a senior staff member) and all larvae. It is recommended
that each sample is examined by only one sorter. The samples are assigned

in a random manner to prevent any one sorter from receiving more than his

share of "difficult" or “easy" samples.

o
The Tevel to which identifications of fish eggs and Jarvae are carried

out by the sorters is dependent on their experience. Until experience is
gained by the sorters it is advisable to have all the fish eggs placed in
one vial and all the fish Tarvae in another.
3.5.2.1 Procedure for Sorting Eggs and Larvae
Although techniques may vary with individual sorters, the general
method for sorting is as follows: The plankton is separated from its preserva-
tive by straining it through a nyton draining cone {mesh fo be according to
Tabie 2.1). The cone containing the inside jar label and the plankton is
rinsed gently and then suspended in a one-liter beaker filled over 1/2 the
way up the cone with fresh water containing a few drops of concentrated

formalin. Fresh water is used because it has been found that prolonged

exposure to concentrations of formalin (even 3 to 5%) in handling, stirring
and under their eyes Mmay cause sorters to become sensitive and allergic to the
_ fumes and liquid. A sample can be kept as long as 1 month in the weak
:so1ution of fresh water with formalin. This does not imply that such Tength
of time is necessary for sorting any single sample. The sorting is highly

variable; however, the average time is about one sample (100 ml plankton) per

day per sorter.



A small amount of plankton is removed with a plastic spoon, about 1/2
teaspoon or less, and placed 1in a petri dish. Any plankton removed from the
labeled sample should be accompanied by a temporary Tabel éontaining vessel,
cruise and station number. Add enough fresh water to float the organisms
freely. Gently swirl the dish for even distribution of organisms. Have a

number of petri dishes next to the microscope, each labeled with the station

data, and the name of the organism which will be transferred to it when sorted.

cach of the Tabeled dishes should be about half full of 3% to 5% buffered
formalin (in this instance, the few dishes of such formalin are not
enough to affect the sorters adversely). All fish eggs and larvae are
picked out with pipettes and/or fine quality (stainless steel) "soft touch"
forceps and transferred to their appropriately labeled dishes. A recheck
(2 additional scans) of the sorting dish should be made by the originé1 sorter
tg ensure all fish eggs and larvae have been removed.

NOTE: Generally a binocular, dissecting microscope,

at a total of 10X magnification, with transmitted

1ight is used. Research quality microscopes are

necessary because those of inferior quality |

would be detrimental to the eyesight of

persons engaged in this type of work for 6

to 8 hours per day.

When. the fish eags and Tarvae have been sorted and checked, the
remaining contents of the dish are'pdured into a "sorted" 1.5 liter beaker
containing fresh water with a few drops of conceritrated formalin. If any
samples are to set for any Tength of time (lunch-overnight), the dishes

(unsorted and sorted) and the sample in the cone must be covered to prevent

drying out.

e
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The above procedure is repeated until the entire sample has been

examined.

3.5.2.2 MARMAP Plankton Sorter's Worksheet

The contents of each dish of sorted organisms are enumerated and the
data entered on the MARMAP Plankton Sorter's Worksheet (Fig. 3.13) begin-
ning with data from the Station Activities Summary. Instructions for

completion of the Tecg form are presented below:

MARMAP Ptlankton Sorter's Worksheet {Form PSW, 9/74)

Page of The consecutive page of the Tog plus the total number of

pages of Jogs for any station.

Operational Name of institution preparing this log, e.g., NEFC, ZSOP,
Unit
SWFC.
Vessel/Cruise As recorded on the Station Activities Summary.

Station-Haul No. As recorded on the Station Activities Summary.

Sample Date Date (day-month-year) that sample was collected; from
the Station Activities Summary.
Gear/Mesh The gear and the mesh size used in collecting the sample

entered according to the 1ist below:

GEAR MESH ENTER

61 cm Bongo 333 6B3

61 c¢cm Bongo 505 6B5

20 cm Bongo 333 2B3

20 cm Bongo 505 2B5

20 cm Bongo 165 ZB1 e
20 cm Bongo 253 2B2

50 x 100 cm Neuston 505 N5

100 x 200 cm Neuston 947 N9
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U.S. Dept. of Commerce - NODAA

Page of
National Marine Fisheries Service R

MARMAP Plankton Sorter's Worksheet

(PSW)
Operational Unit
Vessel/Cruise Station - Haul No. Sample Date f
Day Month VYear

Gear/Mesh Gear ID No. , Original Examination
o Re-examination
&
~ Sorter 3
=
[¥a) e ST TT IR T T STITT— = TT= = T o337 oToTzosotogoTToTo=cTo=gofopoffoT R ) T T e T L e
Q.
= Remarks
g
| Total Original Volume
%; Total Orig. Vol. minus Lg. Orgs. I
E Fracticned Yes ?
x No L
o i’
; Aliquot Factor
o -
Ll
- .
o
a
= Date Start
2
2! Date Finished
L=
-
o
Q-
(=
z Larvae Removed
=
=

No. of Heads

No. of Tails

No. of Disintegrated

Eggs Removed

Figure 3.15  The MARMAP Plankton Sorter's Worksheet
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NAME MESH ENTER

36 x 97 cm Haedrich 706 3H7

36 x 97.cm Haedrich 1800 3H1

Other Gear Write out full

name plus mesh
aperture in microns.
Gear ID No. The number assigned to each net used during the haul. This
is necessary when gear of identical characteristics are
deployed on the same haul.

Original Examina- Check the appropriate box as to whether this log contains
tion Re-examina-

tion data from an original sort or a re-examination (checking)
sort.
Sorter The initials or name of the sorter entering data on the Toq.
To&a} Original The sum of "Vol. Larae Orgs." and "Vol. Orgs. <2.5 cm" as
olume

recorded on the Zooplankton Volume Log.

Total Orig. Vol. The "Vol Orgs. <2.5 cm" from the Zooplankton Volume
less Large Orgs.
Log.

Fractioned Check whether the sample to be sorted has been split
into smaller fractions.

Aliguot Factor The factor by which counts from an aliquot can be converted

to numbers for the whole sample, e.g.., for a 1/2 a]iquot—the
aliguot factor is 2.
NOTE: Aliguot factor should rarely be other than 1 for this
analysis. If aliquoting is necessary, see Section 3.6.1
for details.

Date Start Date (day-month-year) that sorting of each sample begins.

Date Finished Date (as above) that sorting of each sample is complete.

Larvae Removed The total number (not including heads, tails, and disinteqrated}

of larvae removed from each sample and placed in a vial(s).



No, of Heads The total number of larvae head sections removed from

each sample.

No. of Tails The total number of Tarvae tail sections removed from
' each sample.
No. of Dis- The total number of disintegrated Tlarvae removed from
inteqrated
each sample

Eqgs Removed The total number of eggs removed from each sample and

placed in a vial(s).
Remarks Any information useful in subsequent analyses of these

exampies.

3.5.2.3. Verification of Sorting

During a training phase all samples are re-examined, but for experienced
sorters only a random seiection of sorted samples are subsequently re-examined,
by a sorter other than the original sorter, for the presence of any eggs or
Tarvae. Data from the re-examinations are entered on an additional Plankton
Sorter's Worksheet which is attached to the original of such log. The percentace
of samples to be re-examined by any sorter will be up to the discretion of
the senior sorter.

3.5.2.4. Identification during Sorting

If during sorting it is possible to identify the fish larvae to species

then follow procedures for "Identification of Fish Eggs and Larvae" {Section 3.5.3).

3.5.2.5. MARMAP iIchthyoplankton Sorting Record

The combined results from the PTanktor Sorter’'s Worksheets (examination

and re-examination) are entered on the MARMAP Ichthyonlankton Sorting Record

(Fig. 3.16) beginning with data from the Station Activities Summary.
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Figure 3.16 The MARMAP Ichthyoplankton Sorting Record




NOTE: The Plankton Sorter's Worksheet is useful

when the sorting operation involves distributing

the samples from a cruise among numerous sorters.
The results from each station are logged on the
PSW by the individual sorting that station and

" when all stations are sorted, the data from all

PSW's are combined on the Ichthyoplankton Sorting )

Record. It is important to realize that transposing
of data increases the potential for error, so that
in operations where one sorter examines an entire i
cruise or where the logging can otherwise be |
satisfactorily performed, use of the PSW and
transposing of data should be avoided.

Following are the instructions for completion of the log form:

MARMAP Ichthyoplankton Sorting Record (Form ISR, 10/80)

Page of The consecutive page of the log plus the total number of
pages of logs for any cruise.

Operational Unit Name of institution preparing this log, e.g., NEFC, 7S0P,

SWFC.
Vessel As recorded on the Station Activities Summary

As recorded on the Station Activities Summary.

Cruise

Gear/Mesh The gear and the mesh size used in collecting the sample

entered according to the 1ist below:

GEAR ' MESH ENTER

61 cm Bongo 333 683

61 ¢m Bongo 505 6B5



Sta.-Haul No.

Gear ID No.

Sample Date

No. of Jars

Aliquot Factor

Date Start

Eggs Removed
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20 cm Bongo 333 2B3
20 cm Bongo 505 2B5
20 cm Bongo 165 ~2B1
20 cm Bongo 253 282
50 x 100 cm Neuston 505 TN5
100 x 200 cm Neuston 947 2N9
36 x 97 cm Haedrich 706 3H7
36 x 97 cm Haedrich 1800 3H1
Other gear Write out full

name plus mesh
aperture in microns.
As reccrded on the Station Activities Summary.
The number assigned to each net used during the haul.
This is necessary when gear of identical characteristics
are deployed on the same haul.
Date (day-month-year) that sample was collected; from
the Station Activities Surmary.
As recorded on the Zooplankton Sample Log.
The factor by which counts from an aliquot can be converted
to numbers for the whole sample, e.g., for a 1/2 aliguot
the aliquot factor is 2.
NOTE: Aliguot factor should rarely be other than 1
for this analysis. If aliquoting is necessary, see
Section 3.6.1 for details.
Date (day-month-year) that sorting of each sample began.
The total number of eggs removed from each sample and

placed in a vial(s).
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No. of Vials The number of vials necessary to contain the sorted eqgs.

Larvae Removed The total number (not including heads and tails) of larve
removed from each sample and placed in a vial(s}.

No. of Vials The number of vials necessary to contain the sorted larvae,
Date Finished Date {as above) that sorting of each sample was completed.
Sorter Initials or name of person sorting each sample.

Remarks Any information useful in subsequent analyses of these samples,
Checked By Initials or name of person checking data on the log.

Date Date {day-month-year) that log is checked.

As stated in the instructions the number of "Tarvae removed" does not

include the head and tajl sections which may have been sorted, but these 3
latter specimens are placed in the vials with the larvae and are re-examined

during the identification phase.

3.5.2.6 MARMAP Vial Labels

Each group of organisms is placed in one or more 18 ml vials.

Labels are placed in, and on the cap of each vial, and the vial is capped.

NOTE: The selection of standard sizes and configurations
of sample jars and vials is a great aid to sample
archiving. The preferred type of screw cap to be used is
plastic with a vinyl insert that is "self-sealing" when
screwed tightly on the vial, thus preventing evaporation
for long periods of time and decreasing amount of curating
time needed to replenish evaporated preservative (see
Section 3.8). This is much preferred over corks, rubber
stoppers, or screw caps with paper liners. Inside labels are
written with waterproof ink (Higgins Engrossing Ink,

No. 892, which does not clog the pen--Kohinoor Rapidograph

No. O or 00--or equivalent. Paper for labels should be
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100% rag content, e.g., Keuffel & Esser Co., "Albanene"
tracing paper. Inferior quality paper eventually deteriorates
in formalin or Toses legibility.
Figure 3.17 shows inside and outside Tabels, for sorted and iden-
tified specimens, and explains the entries thereon.
3.5.2.7. Vial Storage
The vials of each station are arranged in numerical order in small
cardboard boxes with vial dividers, for delivery to the identification
group.
3.5.2.8, Ichthyoplankton Displacement Volume
A volume determination of this ichthyoplankton component may be
performed. Since this volume is usually small it necessitates the use
of a more precise, direct volume measurement than that used on the ent{re
sample. See Section 3.4.1.8 for more details.
3.5.2.9. Plastics Removal
Any plastics contaminants removed during sorting should be analyzed
according to the method described in Section 3.3.2.
3.5.2.10. Rebottle Invertebrates
The sorted plankton (invertebrates) is poured from the 1.5 liter
beaker into the mesh cone to drain off the water, and the plankton is
returned with the original label to its original jar which is then filled
with fresh 3-5% formalin. The original label remains with the sample un-
less it has disintegrated or is illegible, in wHich case a fresh label is
prepared.

3.5.3. Identification of Fish Eqgs and Larvae

NOTE: The identification of fish eggs and larvae, as well as
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MARMAP Vial Labels

A. Inside Labels

ALB. Iy 73-022 ST 0013
HAUL 014 126° Sorted Specimens
6R50 1 of 38
ALB.TV! 73-022 ST 0013
4 5
HAUL 01 10 126 Identified Specimens
TRICHIURIDAE v 157
6856 1 of 158
B. Cap Labels

/ ALB.TV!
[ 73-022  STA.0013

HAUL 014 126°
6856

Sorted Specimens

ALB. TV
73-002° STA.0013
HAUL 014 1269
. Identified Specimens
LE?E&%%SSEL 5850 v 157
2 CRUISE 1 of 158
3 STATION 1169
4  HAUL NO.
5 GEAR ID NO.
6 GEAR CODE {AS IN SECTION 3.5.2.5)
7 VIAL (FROM ICHTHYOPLANKTON DATA RECORD)
8 VIAL NUMBER PLUS TOTAL VIALS PER TAXON
9 ALIQUOT FRACTION
10 TAXON (FROM ICHTHYOPLANKTON DATA RECORD OR ZOOPLANKTON DATA LOG)

Figure 3.17 MARMAP Specimen Vial Labels
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invertebrates, sometimes requires the temporary recording of data
which are not retained in the final data files. Therefore, various
worksheets are often useful or even necessary, Although the style
and number of these is left to the individual investigator, certain
minimum Togging must take place (i.e., see Fig. 3.19, 2.21, and
3.25). If the use of a worksheet results in transposing of data

to a more formal logsheet great care must be exercised to avoid

error introduction. Operational procedures should be designed

to eliminate the néed for transposing whenever possible.

khen the identifiers receive the vials, the Ichthyoplankton Sorting

Records, and the Planton Sorter's Worksheet from the sorting laboratory,
their procedures are generally as follows:

3.5.3.1. Fish Larvae

Identifications and measurements of fish larvae may have been made

by trained sorters for certain commonly occurring species. After checks by
senior staff members, these data will be combined with those from the full
identification described befow.

3.5.3.1.1. Naming Convention

The identifier will assign each specimen to the Towest taxomic

level possible. Those specimens which cannot be taken to at Teast the Order
level, but which are in identifiable condition, will be classified as "unknown"
fish". Those larvae in such a poor state that they are impossible to

identify are put into a "disintegrated fish" category. Head and tail sections
are sometimes present and may possibly be identified. However, these data

should not be included in the total for whole specimens but are entered

Except for "unknown and disintegrated fish", specimens are named according
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to the American Fisheries Society Special Publication (Bailey, et al,
1970) and ass%gned a 9-digit numerical code (Bullis, Roe and Gatlin, 1972).
Request from MARMAP Information System (MIS) users for Tistings or for addi-
tions or corrections to these bionumeric codes should be made to:

Mr. Jack W. Jossi |

NOAA/NMFS

Atlantic Environmental Group

South Ferry Road

Narragansett, RI 02882

Similar requests from non-MIS users should be addressed to:

Mr. Frederick C. Minkler

NOAA/NMFS

P.0. Box Drawer 1207

Pascagoula, MS 39567
See Section 6, Appendix 1 for further details on ichthyoplankton larvae data.

NOTE: MARMAP Information System users may obtain a
current tisting of the bionumeric codes by running
the MIS program A9SRT.

Each group o‘f specimens thus categorized is placed in spearate petri dishes

with appropriate temporary labels.

3.5.3.1.2. Enumeration and Measuring

A11 larvae are counted, and if identified to species,measured for

standard Tength (Fig. 3.78). Individual specimens of a species are

arranged in rows in a plain petri dish. The dish is moved under the micro-

scope each specimen is aligned, and then measured with the eyepiece micrometer

to the nearest 0.1 mm. Measurements are usually done by members of the

sorting staff,
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Up to 100 randomly selected specimens of a species will be

measured from any sample. It isrse1dom.neceSsary to measure more than 100
specimens of a species; however, if there is doubt that these data are
representative of the length frequency distribution of the specimens in the

entire sample, then more measurements must be made.

NOTE: Subsequent re-identifications of larvae may be performed.
The resulting information, including data from any counts and
length measurements, and resulting vial number and contents
alterations must be processed in such a way as to not invalidate
the quantitative aspects of exfsting data files.
3.5.3.1.3. MARMAP Ichthyoplankton Data Record-Larvae
Specimens from each category are then placed in a labeled vial
(Fig. 3.17), numbered consecutively as the taxa are entered on the MARMAP
Ichthyopiéﬁkton Data Record-Larvae (IDL) (Fig. 3.19) beginning with data
from the Station Activities Summary. Further specifications for ichthyo-
plankton larvae data are given in Section 6, Appendix 1.
Instructions for completion of the log form are presented below:

MARMAP Ichthyoplankton Data Record-larvae (Form IDL, 10/80)

Page of The consecutive page of the Tog plus the total number of

pages of logs for this station.

Operational Unit Name of institution preparing this log, e.g., NWAFC, NEFC.

Vessel As recorded on the Station Activities Summary.
Cruise As recorded on the Station Activities Summary.
Geék/Mesh ' The gear and the mesh size used in collecting the sample

entered according to the Tist below:
GEAR - ‘MESH ENTER

61 cm Bongo 333

61 cm Bongo 505




MARMAP ICHTHYOPLANKTON DATA RECORD -LARVAE
(1DL)
OPERATIONAL UNIT

Vessel [T [ TTTTTTTTTTTTTITTTTTT cruise[ I TTTT] GearsMesh [ 1] station No. [ [ | | Haul No. [ [ |

Gear 1D No. [TT] sample Date [LTTTT1  vials Sorted Larvae L1 Total Whole Larvae LI JAliquot Code 1]

6l°E 8unby

3 Taxon: WURER P L e s e s et ™Y e | s | 10 |ueasomto hoheerel 57
£ [JITTTTCCT [T 1]
£ YTIITIITIIT]] EREN
5  JIIITITTIT]] ‘ T[T
S 2
1S 2 O [T
=] 8 .
S [T T T ITTT{] IREEE !
m W T TTTTITTT{] _ I "
A RN NN RN EE [T T[]
g .
S < [TT[T
& MO [T
- NN RN R RN . EREEEE
- S TITTTITTIT(] LL1]]
3 z
5 A TTTTIITTI]] [TT1T
ATTTTIITTITTT [T
:Remorks=




GEAR ENTER

20 cm Bongo 333 2B3
.20 cm Bongo 505 : . 2B5
20 cm Bongo | 165 2B1
20 cm Bongo 25b3 2B2
50 x 100 cm Neuston 505 _ NS
100 x 200 cm Neuston 947 - 2N9
36 x 97 ¢m Haedrich 706 3H7
36 x 97 cm Haedrich 1800 3H1
Other Gear . Write ocut full

name plus mesh |

aperture in microns.

Station Number As recorded on the Station Activities Summary.
Haul No. As recorded on the Station Activities Summary.
Gear ID Ho. The number assigned to each net used during the haul. This

is necessary when gear of identical characteristics are

deployed on a haul. y
Sample Date Date (day-month-year) when sample was collected; from |

the_Station Activities Summary. |

Vials Sorted * The number of vials of larvae resulting fram the sort; from .
Larvae o

the Ichthoplankton Sorting Record.
Total Whole The number of whole larvae resuiting from the sort; from
Larvae - '
the Ichthyoplankton Sorting Record.

Aliquot Code ~ The code for the factor by which counts from an aliquot

can be converted to numbers for the whole sample

ALIQUOT FRACTION ALIQUOT FACTOR ENTER

1/1 1 01

1/2 _ 2 02

1/4 ' 4 04
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ALIIQUOT FRACTION ALINUOT FACTCR EMTER

1/8 3 08
1/16 16 ' 16
1/32 32 32
1/64 64 64
-1/128 126 12
1/256 256 25
1/512 512 51
1/1024 1024 ' 10
1/2048 2048 20
1/4096 ' 4096 40

NOTE: Aliquot factors other than 1 should be
extremely rare and result only after review by a

senior staff memher. See Section 3.6.1 for details.

The 9 digit Southeast Fisheries Center Bionumeric Code for
Fishes (Bullis, et al., 1972).

NOTE: Ten boxes are provided for researchers who may

be using the more universal National Oceanographic

Data Center (NODC) Taxonomic Code. A current list of
names and codes is available, upon request from the
authors, or for MARMAP Information System users, by
running the MIS program A9SRT. See Section 6, Appendix
-1 for further comments on this log sheet field.

The scientific name according to the American Fisheries
Society (Bailey et al, 1970) for the following taxonomic
levels:
Order

Family
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Genus
Species
Vial No. Vials are numbered sequentially as taxa for each station/

haul/gear are jdentified. Numbers must be confined to the

range 001-099.

Standard Lengths The standard length{s) to the nearest 0.1 mm for the

larvae of each taxon identified to the species Tevel

(see Fig. 3.11).

No. not Measured The number of whole larvae of each logged taxon which

were not measured.

Numbe r of larval head sections for each taxon logged.

No. of Heads

No. of Tails Number of larval tail sections for each taxon logged.
1.D. By Initails of individual identifying each taxon.

Remarks Any information useful in subsequent analyses of these

samples.

3.5.3.2 Fish Eggs

Although many species have characteristicegqgs that pose no problem

in identification (as for example, eggs of the northern anchovy, Enqrau11s

mordax; sprat, Sprattus sprattus; or the Pacific saury, Co1o1ab15 sa1ra)

some species have eggs that are difficult to identify because of simitarity

in size and appearance to eggs of co-occurring species. In some fishes

late-state eggs can be identified readily, but not newly spawned (early-stage)

eggs. In some cases artificially fertilized eggs (from known parents) can

provide data which would permit the positive jdentification of eggs from

plankton samples.
Identification, measurement, and staging of fish eggs may have

been performed by trainedsorters for certain commonly occurring species.

After checks by senior staff members, these data will be combined with those

. from the full identification described below.,
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The manipulation of the specimens, their temporary labeling, and
he microscopic techniques for measurement are similar to those used for
arvae (Section 3.5.3.7). Aliquoting, which is rarely used for larvae,

ay be employed more often when analyzing eggs (Section 3.6.1).
.5.3.2.1 Naming Convention

The identifier will assign each specimen to the lowest taxonomic
evel posSib]e. Those specimens which cannot be taken to at least the
rder level but which ake in identifiable con&ition will be classified
s "unknown eggs”. Those eggs in such a poor state that they are im-
ossible to identify are put into a "disintegrated eggs" category.
Except for "unknown and disintegrated eggs" specimens are named
ccording to the American Fisheries Society Special Publication (Bailey
t al, 1970) and assigned a 9-digit numerical code (Bullis, et al, 19?2).
equests from MARMAP Information System users for 1istings or for |
dditions or corrections to these bionumeric codes should be made as
ndicated in Section 3.5.3.1.1. |

.5.3.2.2 Measuring

Measurement of the egg diameter and the oil globule diameter is

ften necessary in order to identify the egg. Both these diameters should
€ measured with the eyepiece micrometer to the nearest 0.01 mm.

.5.3.2.3 Staging
Stages of development of the eggs have been categorized by several

orkers (Marak and CoTton; 1961; Masueti and Hardy, 1967; E. H. Ah]étromi/;
1d A. Naplin and P. Barrien?/

Elbert H. Ahlstrom, deceased, NOAA/NMFS, Southeast Fisheries Center, Ladoila, CA pers. commun. January 1978,

Ann Naplin and Peter Berrien, fishery biologists, NOAA/NMFS, Northeast Fisheries Center, Highland, NJ,
ers. commun., January 1978,
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Those of Marak and Colton are shown in Figure 3.20. The number of
categories varies between investigators and among taxa. A composite of
the various 1ists of stages has been prepared for investigators storing
data in the MARMAP Information System. A three digit numerical code
has been assigned to each stage. The first "word" (characters separated
by blanks) of the stage name is actually an abbreviation for the authority
from whom the name was taken ({See Section 3.5.3.2.4 for list of stages
and codes).

NOTE: Subsequent re-identifications of eggs may

be performed. The resulting information, including

data from any counts and measurements, and resulting

vial numbers and contents alterations must be pro-

cessed in such a way as to not invalidate the

quantftative aspects of existing data files.
3.5.3.2.4 MARMAP Ichthyoplankton Data Record-Eggs

Specimens from each analyzed category are then placed in a labeled
vial (Fig. 3.17), numbered consecutively as the taxa are entered on the
MARMAP Ichthyoplankton Data Record-Eggs (IDE) (Fig. 3.21) beginning with
data from the Station Activities Summary. Further specifications for
ichthyoplankton egg data are given in Section 6, Appendix I.

Instructions for completion of the log are presented below:

MARMAP Ichthyop]ankton Data Record - Eggs {Form fDE. 10/80)

Page of The consecutive page of the log plus the total number of

pages of logs for this station.
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C HCURS 8 HOURS 23 HOURS - 45 HOURS 72 HOURS

7 DAYS 8 DAYS 9 DAYS DEVELOPMENT AT
38 °F

10 DAYS I3 DAYS

HADDOCK
1.8 DAYS i8 DAYS 2l DAYS

Fish egg development stages (from Marak and

Colton, 1961).
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Name of the institution preparing this log, e.g., NEFC,
NWAFC, ZSOP.

As recroded on the Station Activities Summary.

As recorded on the Station Activities'Summary.

The gear and the mesh size used in collecting the sample

entered according to the list below:

GEAR MESH ENTER _
61 cm Bongo 333 6B3

61 cm Bongo 505 6B5

20 cm Bongo 333 283

20 cm Bongo 1505 2B5

20 cm Bongo 165 2B1

20 cm Bongo 253 282

50 x 100 cm Neuston 505 N5
100 x 200 cm Neuston 947 2N9

36 x 97 cn Haedrich 706 | 37

36 x 97 cm Haedrich 1800 3H1
Other gear Write out gear

name plus mesh
aperture in microns,
As recorded on the Station Activities Summary.
As recorded on the Station Activities Summary .
The number assigned to each net used during the haul. This
is necessary when gear of identical characteristics are
deployed on the same haul.

Date (day-month-year) when sample was collected:

from the Station Activities Summary.
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Vials Sorted Eggs The number of vials of eggs resulting from the sort;

from the Ichthyoplankton Sorting Record.

Total Whole Eggs  The number of whole eggs resulting from the sort; from

the Ichthyoplankton Sorting Record.

Aliquot Code The code for the factor by which counts from an aliquot

can be converted to numbers for the whole sample.

ALIQUOT FRACTION  ALIQUOT FACTOR ENTER
1/1 | 1 01
1/2 2 02
1/4 3 04
1/8 8 08
1/16 16 16
1/32 32 32
1/64 64 64
1/128 128 12

25

256

1/256

51

17512 512
1/1024 1024 10
2048

4096

20

1/2048

1/4096 40

NOTE: Aliquot factor may be other than 1 for this

analysis. If aliquoting is necessary, see Section

3.6.1 for details.
Taxon Number The 9 digit Southeast Fisheries Center Bionumeric Code
for Fishes (Bullis, et al., 1972).

NOTE: Ten boxes are provided for researchers who may



be using the National Oceanographic Data Center (NOCD)
Taxonomic Code. A curfent Tist of names and codes is
available upon request from the authors, or for MARMAP
VInformation System users, by running the MIS program
A9SRT. See Section 6 Appendix I for further comments on
these Tog sheet fields.
The scientific name according to the American Fisheries
Society (Bailey et al, 1970} for the following taxcnomic
levels:
Order
Family
. Genus
Species
Vials are numbered sequentially as taxa from each station
are identified. Identified egg vials must be numbered
in the range 100-199. The hundreds digit is preprinted
on the Tog. This is to aveid identical vail numbers for
egqs, larvae, énd zooplankton from the same station,
gear and haul. Be sure to include the preprinted digit
on any vial labels,
The developmental stage of eggs of a particular taxon
according to the list below (See Section 3.5.3.2.3 for

further explanation):

NAME ' ENTER
PB  linstaged 000
PB  Through Blastopore Almost Closed 001

PBE Blastopore Closed to Tail Tip Almost Free 002




PR Tail Tip Free to Hatching 003
PB Dead at Capfure 004
PB  Abnormal 005
EHA Prefertilization or Precleavage 010
M&C Stage One O hr 020
AN Precell 0 Hr 030
M&H Early Cleavage 040
M&C Stage One 8 hr 050
AN Two Cell 060 p
AN Four Cell 070
AN Eight Cell 080
AN Sixteen Cell 090 *;
M&C Stage Qne 23 hr 100
AN Cell Stage 110
M&C Stage One 45 hr

M&C Stage QOne 72 Hr

M&H Morula.

EHA Morula

AN Early Blastula

AN Blastodermal Cap

M&C Stage Two 4 Days

M&C Stage Two 7 Days
M&H Blastula
EHA Blastula Part of Gastrula

M&C Stage Three 7 days



-125-

NAME
M&C Stage Three 8 Days

M&C Stage Three 9 Days
M&H Gastrita

AN Early Germ Ring

AN Germ Ring 1/2 Down

M&C Stage Four 10 Days

AN Germ Ring 3/4 Down

M&C Stage Four 12 Days
M&H Early Embryo

EHA Gastrula Early Embryo
M&C Stage Four 13 Days

AN Blastopore Almost Closed
AN Ruptured Germ Ring

AN Ruptured late germ ring or early middle

AN Early Middle

=

EHA Early Embryo to Blastopore Closure
EHA Blastopore Closure to Tail Bud

M&C Stage Five 14 Days

M&H Tail Bud Stage

AN Middle Middle

AN Late Middle

AN Ruptured Tate middle or early late
MAC Stage Five 16 days

FHA Early Tail Free

AN Early Late

ENTER
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
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NAME

M&H Tail Free Stage
EHA 1/3 Embryo Tail Free
AN Tail 1/2 Yolk

AN Tail 5/8 Yolk
EHA Tail Leaves Plane of Embryo

M&C Stage Fivé 17 Days

AN Tail 3/4 Yolk

AN Tail 7/8 Yolk

AN Full Circle

AN Tail 1 1/8 Yolk

AN Tail 1 1/4 Yolk

AN Tail 1 3/8 Yolk

AN Tail 1 1/2 Yolk

M&C Stage Six 18 Days
_ M&H Late Embryo

-EHA Late Embryo

EHA Prehatching

AN,Ruptured Eariy

AN Early Stages 030 through 350 and 700

AN Early Stages 030 through 270 and 700
AN Middle Stages 370 through 430
AN Later than Full Circle
AN Abnormal Usual]y Late
JJ‘Stage Unknownr

ENTER

480
490
500
510
520
530
540
550

560
570
580
590
600
610

620
630
640
700
730
760

850
900




Egg Diameter

0il1 Globule
Diameter

No. Not Analyzed

1.D. By
123456

és follows:
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The diameter(s) to the nearest 0.01 mm for the
measured eggs of each taxon logged.

The oil globule diameter{s) to the nearest 0.01 mm
for the measured eggs of such taxon logged.

The number of eggs of each logged taxon for which no
analysis {staging or measuring) was performed.
Initials of individual identifying each taxon.

The order in which the blocks of log sheet fields are

to he filled in, one or mdre for each taxon.

3.5.3.2.5 Further Information About Fish Eggs

More Information on the analyses of fish eggs may be obtained

Image Analysis Mr, Raymond'Maurer

NOAA/NMFS
Narragansett Laboratory
South Ferry Road

Narragansett, RI 02882

Atlantic Taxa: Myr. Peter Berrien

NOAA/NMFS
Sandy Hook Laboratory
Highlands, NJ 00732

Pacific Taxa: Dr. Reuben Lasker
NOAA/NMFS
P. 0. Box 271

Ladolla, CA 92037



e

3.6 PROCESSING OF INVERTEBRATE ZOGPLANKTON

The processing is carried out in several steps: removal of tar
and plastics contaminants (Sections 3.3.1 and 3.3.2); measuring the
volume of the plankton in each sample (Section 3.4.1); aliquoting
sample; determining size frequency distribution; sorting and enumerat-
ing of major taxa§ and identifying, staging, measuring and sexing taxa.
3.6.1 Aliguoting

Aliquoting of samples would not be performed in the ideal analysis
situation since severaT commonly occurring factors can act to cause
variations between splits and/or between the results of different
splitter operators, e.g., 1} aliquoting by a factor sufficient to re-
duce abundant forms to reasonable numbers usually results in an aliquot
factor which exceeds the number of many taxa present in the originaT
sample -- an aliquot level satisfactory for one taxon is unsatisfactory
for many otheré; 2) it is not always possible to get the organisms
randomly distributed in the undivided chamber before performing the
split; 3) much of tﬁe skill and the techniques applied by splitter
operators are difficult to document and therefore difficult to stand-
ardize between opefators (Longhurst and Seibert, 1967; Miller, 1975;
Green, 1976).- |

There are, however, practical requirements that result in the
need for aTiquotihg samples. First, the samples must be reduced to a
reasonable GVSOO;speéimens) size for microscopic examination, and
second, enough.Samp1eé'mUSt'be obtained for the'differeht analyses which

may be desired. The Size of these latter aliquots will be determined

by the requirements of each analysis.
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3.6.1.1 Folsom Plankton Splitter
| A "satisfactory" instrument for aliquoting MARMAP Zooplankton
samples is the Folson Plankton Sample Splitter (McEwen, et al., 1954)
.as modified by Longhurst and Seibert {1967} to uniformly distribute the
_specimens prior to splitting through the use of an air manifold (Fig.
3.22).
3,6.1.2 Bourne P]ankton Splitter

Another splitter that compdres favorably with the Folsom Splitter
is a modification of Motoda's (1959) box type plankton spltitter and is
calied the Bourne Plankton Splitter {Betelho and Donnelly, 1978) (Fig.
3.23). This device relies on user skill rather than the air manifold
for random mixing, but does have an emptying and continued splitting
feature which speeds up the operation. |
3.6.1.3 Splitting Procedure

Regardless of which of these splitters is used, the following two
steps must be performed prior to the operation: T) the splitter must
be leveled using the Teveling screws and a mechanics level attached to
the base plate td insure that identical fractions result, and 2) for a
new instrument a comparison of the geometry of the two parts of the
chamber must be made. This can be done by measuring the volumes of
water resulting from splitting operation. The allowable difference
depends on the volume being split and the abundance of those organisms
to be studied in the split. Non-allowable differences should result in
rejection or rebuilding of the splitter rather than carrying awkward

correction factors through the processing of these data.
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Figure 3.22 The Folsom Plankton Sample Splitter
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The following procedure assumes that the modified Folsom splitter
will be used: The splitting is done on a sample after removal of any large
organisms (52.5 cm). At this point air is introduced into the drum through

numerous smail noles connected to a manifold. Air pressure is regulated
'?'based on a pr1or test to determine homogeneous d1str1but10n of the spec-
“ijmens The samp]e is then poured into the undivided port1on of the drum
and;a11pwed to mix for approximately 10 seconds. The drum is then rotated
‘uhtilféhe septeh-sp]its.the sample. Lifting the drum and rotating a
j11tt1e more, the two separated samples are completely transferred into
5vhe fplast1c boats . Smaller samp]es are obtained by return1ng the con-
'”Qtents of one "boet“ te the dfum. Thus a11quot portions of approximately
' 1/251]4, 1/8, etc., of therorigina1 are obtained, and the process is
acontinved until fhe sampie is small enough for counting. One member of

all intermediate splits is temperari1y retained ahd labeled until the

final aliquot s obfained, and decisions for all desired analyses are

made, The retained aliquots are Tabeled according to Fiqure 3.17.

" The remainder of the sample is returned to the 0r1g1na1 sample
jar w{th'fresh preservative and an additional label, stating the total

a11quot removed 1s 1nc1uded The sample 15 then archived according to

Section 3.8.
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3.6.2 Sorting - Automated Methods

At present an automatic image analysis technique fs nearing

operational status for obtaining data (Jeffries et al., 1980). Also
particle size separation using an elutriation technique holds promise.
The resulting size groups could be enumerated and then sacrificed for
total carbon determination. These two determinations would greatly
reduce the effort presently expended during traditional microscopic y
examination. 1In order to describe the species contribution to these ;
above data, at least a random selection of samples should be examined
in the traditional manner prior to carbon analysis.
For further details see the cited manuscript or contact:

Mr. Raymond Maurer

NOAA/NMFS

Narragansett Laboratory

South Ferry Road

Narragansett, RI 02882

3.6.3 Sorting - Traditional Methods

Until such improved methods are made fully operational, sorting
and identification of zooplankton are done under the microscope. Techni-

ques and equipment necessary for sorting zooplankton are generaliy similar
to those described for ichthyoplankton sorting (Section 3.5.2).

3.6.3.1 Major Taxa

For determining the major taxa present in a plankten sampie, an

approximately 500 specimen aliquot (Section 3.6.1) is sorted for the

italicized groups below:



Protozoa
quiolaria
Cnidaria
Si?konophora'
Ctenophora
LAnneTﬁda

Poluchaeta

Anthropoda

Mysidacea
Buphausicesa
Decavoda
Macrura
Anomura
Brachyura
Mollusca

Gastropoda

Heteropoda

Theccsomata (Pteropoda, shelled)

UP@?ecépodé:
Cephalopoda
Decapoda

Oetopoda
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Echinodermata

Chaetognatha

Tunicata
That.iacec
Larvacea

Invertebrate eggé

3.6.4 Identification of Zooplankton

To characterize the community structure and monitor cHanges in the
composition and relative abundance of Tower troph1c Tevel organ1sms,
51dent1f1cat10n w111 be made for all speCTmens in se]ected a11quots

Species identification techniques and necessary equipment are
genera]ly similar to those emp?oyed during ichthyoplankton 1dent1f1cat1on
(SectTOn 3.5.3).

3.6.4.T Naming Convéntioh

The didentifier will assign each spec1men to the Towest taxonom1c'
level possible. A great deal more variety exists in the naming conventions
for invertebrate zoop]ankton than is the case for 1chthyop]ankt0n. MARMAP
ﬁas generally made taxonomic codes available for two or more taxa which some _7
workers believe to be synonymous, thus retaining the detail and the ability
for later "lumping". Specimens are assigned a 4~dﬁgit numerical code. |
ﬁéquests from MARMAP Information System users for listings or for additions

ar corrections to these codes should be made to:



Mr. Jack W. Jossi
NOAA/NMFS
Atlantic Environmental Group
South Ferry Road
Narragansett, RI 02882

NOTE : MARMAP Information System users may obtain

a current listing of these codes by running the

MIS program A4SRT.

3.6.3.2 Staging, Measuring, and Sexing .

Developmental stages are determined {See Tisting of 1ife stages

in Section 3.6.4.3). Standard length measurements are made as indicated

in Figure 3.24. These measurements are modified from Isaacs, Fleminger,

and Miller (1971).t0 be more comparable with meésurements made during
automatic image analysis. When measuring taxa other than those shown in
Figure 3.24, the Togged data must include the published source, or a
written description, of the tecﬁnique ysed, -The sex of each specimen
should be determined, i.e., male, female, ovigerous female, or sex
unknown.
3.6.4.3 Labelling

Labelling of q11 resQ]ting specimen containers should be done
as in Figuré 3.17. |
3.6.4.4 MARMAP 200p1ankton Data_Log

Results of these analyses are tabulated and entered on the Zoo-
plankton Data Log {Fig. 3.25). Further specifications for zooplankton data
are given in Section 6, Appendix I.

Instructions for completion of the log are presented below:
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MARMAP ZOOPLANKTON DATA LOG
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OPERATIONAL UNIT
vesse! LI T T FT 11 B NENEEREEN Crulse ED__:ED] Gear/ Mesh D:D
Station No. [ 1] Haul No. [ I] Gear 1o No. [ L] Sample Date [ J_ 1L 1 [ [ ] Aliquot Code [_] §
TAXON ‘NUMBER VIAL LENGTH X LIFE NNA TAXON NUMBER VIAL JLENGTHI> LIFE N N.A Remarks:
TAXON NAME NO. {(mm) {w] sTAGE| 7™ TAXON NAME NO. {mm) |w]STAGE| ™™
HERREREERREE L1 RN EENEN |l
HIERNEERENEREN [ 1 EREENREANEEN - [ 1
2] 1 L1 LI T T LB TT ¥ 213 [ 1

[TTIIITT]

3

6

Recorded By:
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MARMAP Zooplankton Data Log (Form ZDL, 10/80)

Page of The consecutive page of the log plus the total number of

pages of logs for any station.

Operational Unit Name of the institution preparing this log, e.g., NWAFC,
| 750P, NEFC.
Vessel | As recorded on the Station Activities Summary.
Cruise As recorded on the Station Activities Summary.
Gear)Mesh The gear and the mesh size used in collecting the sample
entered according to the 1ist below:
GER MESH ENTER
61 cm Bongo N 333 ' 6B3
61 cm Bongo 505 6B5
20 cm Bongo 333 233
20 cm Bongo 505 2B5
20 cm Bongo 165 2B1
20 cm Bongo 253 | 282
50 x 100 cm Neuston 505 IN5
100 x 200 cm Neuston 947 2N9
36 x 97 cm Haedrich 706 | 3H7
36 x 97 cm Haedrich 1800 3H1
Other Gear ‘ Write out gear
name plus mesh
aperture in micron
Station No. As recorded on the Station Activities Summary.

Haul No. - As recorded on the Station Activities Summary.

Gear ID No. The number assigned to each net used during the haul. This is
necessary when gear of identical characteristics are deployed

on the same haul,




ample Date
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Date (day-month-year) when sample was collected; from
the Station Activities Summary.
The code for the factor by which counts from an aliquot

can be converted to numbers for the whole sample (Tist below)

ALIQUOT FRACTION ALIQUOT FACTOR ENTER
1/1 | 1 01
1/2 2 02
1/4 4 04
1/8 8 08
1/16 16 16
1/32 32 32
1/64 64 64
1/128 128 12
1/256 256 25
1/512 512 51
1/1024 1024 10
172048 2048 20
1/4096 4096 40

The four-digit "Interim Code for MARMAP Zooplankton Data".
NGTE: Ten boxes are provided for researchers who may

be using the Natfonal Oceanographic Data Center (NODC)
Taxonomic Code. A current Tist of names and codes is
available upon request from the authors or for MARMAP
Information System users by running the MIS program A4SRT
See, Section 6, Appendix I for further comments on this and
the subsequent log sheet fields.

The scientific name of the specimen.



 The standard length of each specimen measured to the
nearest 0.1 mm. See Figure 3.24 for standard length
measuring methods to be used for various taxa. For

taxa not found in Figure 3.24, enter standard length

description under Remarks.

The sex of each specimen entered accbrding to the

table below:
SEX ENTER
Male 1
Female . 2
Ovigerous female 3
Unknown 4

The developmental stage of each specimen entered according

to the table below: |

LIFE STAGE

Adult

Planula

Actinula

Medusa

Polyp

'Ephyra

Scyphistoma

Cydippid

Epitoke

Atoke

Trochophore
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LIFE STAGE

Veliger

Protonymphon

Nauplius

Nauplius 1

Nauplius II

MNauplius III

Nauplius IV

Nauptius V

Nauplius VI

Copepodite 1
Copepodite 11
Copepodite III
Copepodite IV
Copepodite V

Cypris

Manca (Postlarva)
Calyptopis (Protozoea)
Furcilia (Zoea)
Cyrtopia (Postlarva)
Protozoea

Mysis (Zoea)
Mastigopus (Postlarva)
Elaphocaris (Protozoea)

Acanthosoma (Zoea)

ENTER
o1
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026

028
029
030
031
032
033
034
035



Zoea
Parva {Postlarva)

Postlarva

Phyllosoma (Zoea)

Puerulus, Nistc, or Pseudobaccus (Postlarva)
Glaucothoe (Postlarva)

Megalopa (Postlarva)

Bipinnaria

Branchiolaria

Ophiopluteus

Echinopluteus

Auricularia

Doliolaria

Eag

Larva

Copepodite

Metatrochophore

Immature (Sexually) or Juvenile
Strobila

Vitellaria

Molt

Cyphonauntes

Unknown




;N.A.

23456

yial Murber

Recorded By
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The number of specimens of each logged taxon for which no
analysis (measuring, sexing, or staging) was perfdrmed.

Vials are numbered sequentially as taxa from each station

are identified. Identified zcoplankton (non-ichthyoplankton)
vials must be numbered in the range 201-299. The hundreds
digit is preprinted on the log. This is to avoid identical
vial numbers for eags, larvae and zooplankton from the same
station, gear, and haul. If more than 99 taxa are identified
at a single station, assign 301, 302, 303, etc;, vial numbers
to them and alert the data processing unit of this situation.
Be sure to include the preprinted digits on any vial labels.
Briy information useful in subsequent analyses of these
samples.

Initials or name of person entering data on the Tog.

The order in which the blocks of log sheet fields are

to be filled in.
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3.7 REFERENCE COLLECTION

Special reference collectians of ichthyoplankton larvae, eggs, and

of zooplankton are kept adjacent to the identification labaratory.  The
specimens in this collection are the "best of a kind" and used for refer-
ence in identifying guestionable material or rare specimens. The material
is also used occasiona}1y to train identifiers.

3.8 CURATING

Following analyses and the removal of samples for reference ccllec-

tions, any remaining sample is returned to storage according to the

follewing:
1) If the remaining sample contains <500 specimens, it is
permanently retained in storage.
2) If the remaining sample 1s large enough that it can be
spiit into an =500 specimen aliquot, this is done and the
aliquot is permanently retained in storage.
3) Any sybsample in excess of that stored according to item 2
above will be retained only until it has been advertised
to the scientific community for a period of one year.
The general and reference collections are periodicalliy checked to
assass the evaporation of preservative from the sample containers. The

screw-top 1id with the vinyl liner now used on our vials is virtually

evaporation-proof if well tightened when stored. However, periodic checks

(not greater than © months) must be made. Occasionally some vials with

loose caps may 10se Tiquid by evaporation in which case preservative is

added, the cap tightened properly, and the vial stored again.
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6. APPENDIX I - SPECIFICATIONS FOR MARMAP DATA RECORD TYPES

6.1 INTRODUCTION

Logsheet data field specifications are applicable to all MARMAP
Survey 1 operations.

Master file specifications and comments mostly apply to MARMAP
Information System (MIS) users. Theijr master files are heirarchical in
format. Category definitions frequently include parenthetical entries
where the first entry indicates data-word(s) content and/or accuracy
and/or data units, :and the second entry (when necessary) further defines

data units.

6.2 RECORD TYPES

2.
2.1



RECORD CONTENT__MASTER STATIGN RECORD RECORD Cope _MSR_
LOGS HEET g MARMAP [INFORMATION SYSTEM :E S,
o {MASTER FILE . g) &
o s|s|2i3% *
- DATA FIELD DATA ANTICIPATED REQUIRED 3 RECCAOTME%ENRgED i z & é? ?_
t; DEFINITION UNITS RANGE AGCURACY § DEFINITION g % g gg g
1 | OPERATIONAL UNIT na na na na | na na_ na |Ina [na |na
2 | VESSEL na 21 char na 35 | VESSEL: 002 {01 lna 21 )¢
3 | CRUISE year voar:00-99 40.5 min na | CRUTSE (YY-CCCY; o4 101 |01 15 C
hyphen: na na
cruise: 001-999{ na
4 | STATION NUMBER na 001-999 na na_{ STATION NUMBER: 100 401 g1 43 [N
5 | ARRIVAL DATE day {GMT) 3) 01-31 +0.5 min na | STA DATE (DD MM YY) (GMT): 103 {01 |01 2 [N
month (GMT) 01-12 £0.5 min 103 |01 |02 |2 N
year (GMT) 00-99 0.5 min 103 |01 |03 (2 N
6 | LATITUDE degree 00-90 0.5 min na | LATITUDE (D9 MM H): 136 {01 |01 2 N
minute 00-60 +0.5 min 136 |01 |02 |2 N
hemisphere na 0.5 min 136 {01 {03 |1 A
7 LONGITUDE degree 000-180 0.5 min na | LONGITUDE (DDD MM H): 138 101 01 }3 N
minute 00-60 +0.5 min 138 {01 Jo2 ]2 4N
hemisohere | na +6.5 win 138 lon lozj1 [a
g _| POSITION CHECK BY: na na na na | na ' na_fra_|na[na jna

SU0L1Ed _
pieq Uoliels 4915t

=5GL-



RECORD CONTENT

MARMAP PLANKTON SURVEY DATA

MASTER STATION RECORD

RECORD CODE MSR

PAGE _Z _OQF 3 _

S |MARMAP INFORMATION SYSTEM =
LOGS HEET 2 £ |7
e |[IMASTER FILE - 2! =
e }
ke o o Q|2 w
r; - e B |
& RECOMMENDED =z =z o lZa =
= DATA FIELD DATA ANTICIPATED REQUIRED L CATEGORY e e (=l 2
? DEFINITION UNITS RANGE ACCURACY 3 DEFINITION 315 2128 £
9 [ ARRIVAL TIME hour {GMT) 00-24 +0.5 min na | STATION TIME (HHMM) {@GMT): 146 01 0114 N
min (EMT) 00-60 +0,5 min
10 | BOTTOM DEPTH meter 0001-999% 0.5 m na | BOTTOM DEPTH (METERS): 112 190t Joil4 B
11 WIND SPEED [KMOTS): knot 01.99 0.5 kit na § WIND SPEED (KNOTS): 1484101 10112
12 1 WIND DIRFECTION degreae 000-360 +0.5 deg na ] WIND DIRFCTION (DDD M/T): 150 191 10113 i
magnetic or .
true na na na| na 150 {01 {0211 |A
centrigrade
13 | AIR TEMP. degree -20.0 - 50.0 i0.5 deg na | ATR TEMP (DEG C): 12410 10114 c
centrigrade
14 § SURFACE TEMP. degree -0Z2.0 - 40.0 10,5 deg na | SURFACE TEMP (DEG C): 120 {01 0114 C
15 | CLOLD COVER TYPE na na na 18| ctoun TYPE: 114 01 8% 15 1A
Ukta LL/8 oOF
16 | CLOUD COVER AMT. Celestial domg)0-8 +0.5 okta 20} CLOUD COVER (%): 116 01 j0113 N
17 | WAVE HEIGHT meter 00.9 - 15.0 10,5 m na; WAVE HGT {(DD.D)(METERS): 156 01 [0L)4 C
18 | TYPE OF OBSERVATION na na na 25] STA EXPERIMENTS & TIMES: 128 %" 01§21 | C
TYPE OF QESERVATION - To1.
19 | START TIME hour {GMT) D0-24 0.5 min  Nna (start) 128 % 0214 N
minute (GMT) | 00-60 £0.5 min
END_TIVE hour {GM1) | 00-24 10,5 min na | (finish) 128 | B 1osfa I
minute (GMT) | 00-50 +0.5 min '

“9GL-




MARMAP INFORMATION SYSTEM

o ‘__ =
LOGS HEET = ot A
¢ [MASTER FILE -1 2| ¢
5
I} S o O [=w [
[ zlas
: 1] RECOMMENDED = z alZa =
= DATA FIELD DATA ANTICIPATED REQUIRED 151 CATEGORY = g g :&(g:) '_:3
"E' DEFINITION UNITS RANGE ACCURACY 8 DEFINITION g = I g
20 & OTHER TYPES OF OBSERVATIONS na na na na (same as items_18 and 19 above)
21 | REMARKS DAMAGE OR LOSS na na na na | STATION REMARKS: 109 % |na [ma |c
22 | RECORDED BY na na [ na na 1 na na_Ipa lnalna |na
23 )y REVIEWED BY na na na na | na na |na jnajfna | na

AT
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£.2.1.2 Comments on: Master Station Data

A.

Footnotes

1)

2)

3)

llord Tength for data resulting from a code qroup substitution is,
“in fact, the maximum Jength of the substitution element rather than
the length of any word(s).

Datum Type:

Code Meaning
A Strictly an alphabetic field.

N Strictly a numeric field.

C A field that can contain any
combination of characters.

GMT = Greenwich Mean Time

Items

1.
2-3.

This Tog sheet field is not exposed to automatic data processing.
The cruise numbering convention specified for this log sheet field
would be expected to rarely require more than five digits, since
more than 99 cruises by the same vessel in one year would be
unusual. However, data are stored within the MIS originating
from operational units other than those of MARMAP and for which
other conventions have been used. Hence, an additional digit is
provided to accommodate these larger cruise numbers.

These fields are provided by the user when running the MIS

program SETUPCNV. See MIS Documentation Vol. 2, STC p. B5, and Vol.
Aiv p. 97.

. For special processing on arrival date field, see MIS Documentation

Vol. 7, FCV p. P9, TRNVAL Code 4.

. For special processing on latitude field, see MIS Documentation

Vol. 7, FCV p. 1@, TRNVAL Code 17.




12.

13-14.

15.

18-16.

18-19.

21.

"
LR
4

L3w

For special processing on longitude field, see MIS Documentation

Vol. 7, FCV p. 1@, TRNVAL Code 18.

This log sheet field is not exposed to automatic data processing.

For special processing on wind direction field, see MIS Documenta-
tion Vol. 7, FCV p. 1@, TRNVAL Code 19.

Far negative air and sea surface temperatures, the measured values
are algebraically subtracted from 50°C and the resulting differences
entered into the MIS, e.g.,-2.0°C is entered as 52.0°C.

For special processing on cloud cover type field, see MIS Documenta-
tion Vol. 7, FCV p. @9, TRNVAL Code 1.

When clioud amount equals zero or the amount cannot be determined
{coded 0 or 9 respectively) the cloud type should be logged as X

and no data for cloud entered into the MIS.

Data on the types of station observations usually reach a master

file when the results of the particular experiments are merged into
the master file. The experiment type is stored in catedory 300
while the experiment details are stored in categories below 300 in
the file hierarchy. Since details from some experiments are not
available until months after the original station data are processed,
a means for storing general information about the station's experiments
at the outset was instituted. This information is nlaced in category
128 using the MIS program KEYDATA and the OEX@1 segment of the SDT
Table. Thus, a complete Station Activities Summary can be prepared
shortly after a cruise. For an example, see data file where DSN =
URI.EXQ1.MODEL.AL80OOL.

Narrative data about the station are provided by the user through

the MIS program KEYDATA and the COM@1 seament of the SDT table.




1
ju.)
o
—

1

See MIS

They are merged into category 109 of a master file.

Documentation Vol. 1, Aiv p. 26, and Vol. 7,.FCV p. 1@, TRNVAL

Code 31.

o



MARMAP PLANKTON SURVEY DATA

RECORD CONTENT ZOOPLANKTON SAMPLE LOG FOR BONGG NETS RECORD CODE __1ZSR3
‘g | MARMAP INFORMATION SYSTEM [= 1|5
LOGS HEET = R
o |[MASTER FILE 1 S =
8 S o O Zw] +
T P z |2
O] RECOCMMENDED z = o =5 =
= DATA FIELD DATA ANTICIPATED REQUIRED w CATEGORY Ele lElxel P
g DEFINITIQN UNITS RANGE ACCURACY 8 DEFINITION S E g gg g
1 { OPERATIONAL UNIT na na na na | na na |na |na {na |na
2 1 VESSEL na 21 char na 35 | VESSEL: 002 101 [na |21 (C
3)
3 ] CRUISE year (CMT) year: 00-99 +3.5 min na | CRUISE (Y¥-CCCY: 004 |01 |01 |6 C
na hyphen:  na na
na cruise: 001-9991 na
4 |} STATION NUMBER na 001-999 na na | STATION NUMBER: 100 [01 {0113 N
5 HAUL NUMBER na 01-99 na na § HAUL NUMBER: 301 {01 0112 N
6 START TIME hour (GMT) 00-24 0.5 min na | EXP TIME (HHMM) (GMT): 303 |01 014 N
minute (GMT} | 60-60 0.5 min
7 | START DATE day {GMT) 01-31 10.5 min na | EXP DATE (DD MM YY) {GMT): 305 |01 0102 N
month (GMT) | 01-12 0.5 min 305 {01 |02 |2 i
year (GMT) 00-99 +0.5 min 305 |01 03]2 N
8 | SHIP SPEED knots 00.1-03.5 10.5 kt na | SHIP'S SPEED (XNOTS): 308 |01 0114 C
9 | SHIP HEADING degree 000-360 0.5 deg ha SHIP'S HEADING {(DDD M/T): 309 (41 0113 N
magnetic or
true na na . 309 01 02 11 A
10 I MEASUR. TOW DEPTH mater 000-999 0.5 m na |MEASUR TOW DEPTH (METERS}): 348 J0L FO1 |3 N

suo1qea 1) 10345

©3e] MO 30N obul

-Ll9lL-




RECORD CONTENT

MARMAP PLANKTON SURVEY DATA

ZOCPLANKTON SAMPLE LOG FOR BONGO NETS

RECORD CODE __ ISB _

PAGE

2 _gF_"

4

' S | MARMAP INFORMATION SYSTEM =[5
LOGS HEET z e Mw
a |[MASTER FIiLE — - el &
8 o o O |Zw b
I = |5
[T} RECOMMENDED < z o lZa =
= DATA FIELD DATA ANTICIPATED REQUIRE D w CATEGGRY w2 x| 2
Let -DEFINITION UNITS RANGE ACCURACY 2 E = o |T0C 'c_x
— 8 DEFINITION ] > z |== 5
11 TIME GOING OUT minute 60-99 +(.5 sec¢ na | TIME GOING OUT (MMSS): 3720 (01 0114 M
second 00-60 0.5 sec¢
12 § TIME AT DEPTH minute 00-99 10.5 sec na | TIME AT DEPTH (MMSS): 32¢ |01 0114 N
second 00-60 .5 sec
113 TIME COMING IN minute 00-99 10.5 sec na { TIME COMING IN (MMSS): 324 |61 0114 N
' second 00-60 105 sec
14 | DURATICN OF TOW minute 000-9%9 +0.5 sec na | na na |na |[najna |na
second 00-60 0.5 sec
15 | DEPTH INSTRUMENT na na na na | na na na na [ na fna
Make na na na na | na nra |na fna|na |na
Ser. No. na na na naina na fna |na[na [na
Spring Depth foot 0000-1000 +1.5 ft na | na na |na | na[na |na
0000-0500
DO00-0300
0000-0200
0000-01360

=281-




RECORD CONTENT

ZQ0PLANKTON SAMPLE LOG FOR BONGO NETS

RECCRD coDE 058

LOGS HEET g‘ MARMAP [INFORMATION SYSTEM |=. S,
[
o |MASTER FILE . S &
8 o o O 1ZWw |
I z {Da
x RECOMMENDED zr= | alzal 2
= DATA FIELD DATA ANTICIPATED REQUIRED w CATEGORY = iy} o | x E
: o < Z |olgo] «
g DEFINITION UNITS RANGE ACCURACY 8 DEFINITION by = 2 |s= g
15 0000-0050
16 | GEAR ID NUMBER na 1-4 na na | [See Comments] agn [o1 [ n2]1 N
17 | GEAR/MESH na na na nal na na na nal na |na
: ' [See(Co
Gear na na na 101 GEAR: 400101 [ 01 lmments]
' [seelCo
Aperture Size micron 005-999 0.5 micron 3| GEAR: 400 [ 01 03 hments
[SeelCo
Mouth Diameter moter 0,10-2.00 0,005 m 11| GEAR: 400 101 1 04 hments]
Mouth Height na na na na | [See Appendix Entry for Recor Coda, 175811
Mouth Width na na na na| [See Appendix Entry for Record  Code, [Z8N]]
18 BOTTLES FILLED na 1-9 na 141 BOTTIES FIVEFD: 406 | 01 011 N
19 { FLQWMETER START revolution 00001-99999 40.5 rev na | FLOWMETER START: 402102 101¢65 N
20 | FLOWMETER END revolytion 00001-99999 +0.5 rev na | FLOWMETER END: 452163 o155 | N
21 § FLOWMETER ‘NO. na (001-9%9 na na | FLOWMTR NO & CALIB FACTOR:
| [Mumber) a0z |01 |o1f3 ¢
fFactor] 402 401 foz|ls [¢C
22 | TYPL OF TOW na na na 15| TYPE OF TOM- 1302 01 j01{20 | A
23} TOR TRACE na na na 15 | TOR TRAGE: 37201 Jo]15 | A

-£91-



MARMAP PLANKTON SURVEY DATA ‘ page 4 _oF_4_

1

2)

MARMAP INFORMATION SYSTEM

o] T
L OGS HEET z e
e IMASTER FILE ) el &
a P o |=w| +
& o z |22
@ RECOMMENDED z |z 255 =
=- DATA FIELD DATA ANTICIPATED REQUIRED g CATEGORY = g o xg E
t’J_J CEFINITION UNITS RANGE ACCURACY 8 DEFINITION S 3 g ;; g
24| MAX. WIRE QUT ' meter 000-999 #.bm na | MAX WIRE QUT (METERS): 312 01101 3 i
251 ANGLE AT M.W.0. degree 20-70 £],5 deqg _ na | ANGLE @ MAY WIRE QUT (DD): e lorl 2 1N
' : WIRE OUT (METERS): 314 91-07 na 3| N
26| WIRE AMGLES DURING RETRIEVAL . . . | dearee 20-70 10.5 deg na | WIRE ANGLE (0in}: 115 M-0Anat 2 | N
27| REMARKS na na na na § FXPERIMENT-REMARKS: 31991-99 o b €1 s
28] RECORDED BY na na na na | na na |{na [najf nal| na

“v9L-

291 BEVIEWED BY na {1 na na na | na na {na na na| na
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_Comments on: Bongo Net Tow Data

Footnotes

1) Hord length for data resulting from a code group substitution is,
in fact, the maximum length of the substitution element rather than
the length of any word(s).

2} Datum Type:

Code Meaning
A . Strictly an alphabetic field.
N Strictly a numeric field.
C A field that can contain any

combination of characters.
3) GMT = Greenwich Mean Time
Ttems
1. This log sheet field is not exposed fo automatic data processing.
2-3. These fields are provided by the usér when running the MIS
program SETUPCNV. See MIS Documentation, Vol. 2, STC p. 95,
and Vol. 1, Aiv p. §7.
5. For special processing on haul number field, see MIS Docu-
mentation Vol. 7, FCV p. 9, TRNVAL Code 7.
7. For special procéssing on date field, see MIS Documentation
Vol. 7, FCV p. §9, TRNVAL Code 4. |
9. For special processing on ship's heading field, see MIS Docu-
mentation Vol. 7, FCV 5. P9, TRNVAL Code 8.
.14. This log sheet field is derived and therefore not added to the
master file. Fields in items 11 through 13 are sufficient.
15. This Tog sheet field is not exposed to automatic data processing.
Logsheet specifications for item 15 {spring depth) are for a

Bendix Model T-1 Time Depth Recorder.
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This data field has been used to designate each of the four nets
wnich can be recorded on a MARMAP Zooplankton Sample Log, and
~used during any one haul. See MIS Documentation Yol. 7, FCV p. 18,
TRNVAL Codes 21-24.

In the future a 3 character "Gear ID Number" will be logged to
distinguish between otherwise identical gear deployed on the same
haul.

A 3 character code is logged on the 7SB to describe the type(s) of
gear used. This description is divided into parts as follows:

The code groups indicated apply to the three parts of the gear
descrintion. They are ihvo]ved with the MIS programs OPREAD and
OPEDIT and to a lesser degree with the program KEYDATA. Currently,
however, entry of most Bongo data involves the use of a 6 character

gear code found in code group 46 with further processing involving

ccde group 2, 3, and 4.

(Mouth Height & Mouth Width) These data fieids are ysed only

for Neuston nets (See Record Code 7SN immediately fo110w€ng in
Appendix I.}.

These data fields receive special processing. Familiarity with the
MARMAST and SDT Tables and the MIS program FILECONY is essentiai.
Explanations specific to these fields can be found in MIS Documenta-
tion Vol. 6, SOT p. @4-87 (Mnemonic Code items RGRP, NGRP, GRPD,
GETR), p. 12-13 (TRNS Code 13) and Vol. 7, FVC p. @4 {Utility Flag
Value 4) énd.p. @6-11 (TRNVAL Code Nos! 3, 21, 22, 23, and 24).
Master file category 402, Tine 1, word ] contains flowmeter numbers.
Word 2 has been used for flowmeter calibration factor, (starting

position = 18, field length = 5}. MIS programs which calculate




27.

28-29.

‘General:

-167-

volume of water filtered first look for the existence of this word
and if not found use a mean factor for "General Oceanics” flowmeters.,
Narrative data about the bongo experiment may be provided by the
user by running the MIS program XEYDATA and are merged into categoby
319 of a master file. See MIS Documentation Vol. 1, Ajv p. 26,

and Vol. 7, FCV p. 1¢, TRNVAL Code 32.

These log sheet fields are not ekposed to automatic data

processing.

One policy of the MIS is to store only raw data in the master files.
The major reason for this is to avoid the difficult process of
making updates to the diverse, derived data if errors are sub-
sequently discovered in the raw data. On a very few occasions,

when raw data were simply not available, new master file categories
have been created to store derived data, e.q., Category 349
"Calculated Tow Depth (M)" instead of Category 348 "Measured

Tow Depth {M)".



| MARMAP PLANKTON SURVEY DATA PAsE —or -
i .
J RECORD CONTENT_ ZCOPLANKTON SAMPLE LOG FOR NEUSTON NETS RECORD CODE. . ISN _
s FMARMAP INFORMATION SYSTEM =]
L OGS HEET ¢ 2O
o. {MASTER FILE - 21 =
2 g lel=su F
g . ° z |
G RECOMMENDED z |z |25 =
= OATA FIELD DATA ANTICIPATED REQUIRE D w CATEGORY b w z |l=e E
i'_-J DEFINITION UNITS RANGE ACCURACY § DEFINITION 2 :.?i g gg <
__ 1| OPERATIONAL UMIT na na na na [na na __{na_[pa fna {na
2 1 VESSEL na 21 char na 35 | VESSEL: noe 61 Ina 121
3
CRUISE year {(GMT) ) year:00-9% 10,5 min na | CROTSE {YY-CCCY: 004 101 _fol | 6 c
hyphen:na na —
na cryise;00]-999 na
41 STATION MIMBER na 001-999 na na [ STATION MUMBER: 100 161 _Fo1 | 3 il
5 P HAUL HUMBER rg 01-99 na oA | HAUL NUMBLR: 3ni 1ol 2 N
6 | START TIME hour (GMT) 00-24 1.5 nn'h na {EXP TIME (HHMMY {GMT): 303 01 01 4 N
minute (GMT) | D0-60 +0.5 min __
|__7 | STARY DATE day {GMT) 01-31 10,5 min na | EAP DATE (DDMMYY) (GHT): 305 (00 joif 2 | N
month (GMT) o1-12 10.5 min 305 |01 Jogzp 2 | N
year (GMT) 00-99 0.5 min L 305 107 j03f 2 | .M
81 SHIP SPEED knot 00.1-05.0 +0.05 kn na [ SHIP'S SPEED {KHOTS) : 308 |01 01 4 C
G | SHIP HEADING degree 000-360 10..5 deg na | SHIP'S HEADTHG (DDD M/T): 309 J07 03 3 N
magnetic or
true na na o 309 0] 02 1 A
10 | MEASUR, TGW DEPTH meter (00-999 10.5 m Ana | na na fna |najna | na

suoL1eaLLioadg

TJeq MO 1SN UOJSNoN

~8%1-




MARMAP PLANKTON SURVEY DATA

RECORD CONTENT _ ZOOPLANKTON SAMPLE 10G FOR NEUSTON NETS

RECORD coDE L3N _

LOGS HEE T g“ MARMAP INFORMATION SYSTEM |~ |5
‘_..
o |MASTER FILE - 3 4 >
a [ . ; o |2wl -
g o e z |22 _
v RECOMMENDED = z alZa =
= DATA FIELD DATA ANTICIFATED REQUIRED u CATEGORY Eolw e el 2
F—J DEFINITION UNITS RANGE ACCURACY 8 DEFINITION 3 5 g gg g
11 | TIME GOING QUT ininute 00-99 +0.5 sec na [na na  [na [na ina. fna
second 00-60 10.5 sec na_|na na  na_.ina [ng |npa
12 [ TIME AT DEPTH ninute 00-99 10.5 sec na {TIME_AT DPPTH (MMSS): 322101 01 4
second 00-60 +0.5 sec
13 | TIME COMING IN minute 00-99 +0.5 sec na jna ng . Ina_ Jna Jna_lna
second 00-60 +0.5 sec na_kna na.Joa. Ina [na  [na
14 | DURATION OF TOW ninute 000-929 +0.5 seg na_gna na.—na  !'na [na Ina
second 00-60 +0.5 sec na |na na ma |na jna_[na
15 | DEPTH INSTRUMENT na na na na |na na fna |na |na |[na
Make ha na na na |na na__ima_ |na_|na |na
Serial No. na na na na fna na [na Ina |na |na
Spring Depth foot 0000-1000 1.5 ft na |na na_ [ra Ina [na |na
16 {GEAR 1D NUMBER na 1-4 na na | (See Comments) 400 101 j02 3 1 H
17 | GEAR/MESH
{See
Gear na na na 10 {GEAR: ap0 |01 01 [Commpnts
l_ Aperture Size }nn’cr‘on 0005-1800 (0.5 micron 3 GEAR: 400 101 03 YCommk:nts:

=691~



MARMAP PLANKTON SURVEY DATA

PAGE 3 oF _3 .

RECORD CONTENT 7O0PLANKTON SAMPLE LOG FOR NEUSTON NETS RECORD cope _ ISN
o | MARMAP INFORMATION SYSTEM (=L {35
L OGS HEET z E(Mu
o. IMASTER FILE 1 9| %
8 o o O [ Ew -
o Z 1D 4
G RECOMMENCED C S P -
= DATA FIELD DAT A ANTICIPATED REQUIRED by CATEGORY e lw &2 | xe] 2
: =z
l; DEFINITION UNITS RANGE ACCURACY 8 BEFINITION g 3 g gg g
17 | GEAR/MESH (Cont. )
Mouth Diameter na na na na (na na 1na na._na na_
(See
Mouth Height netey 0.1-2.0 0,00 m 12 |GEAR: 400 (o1 Copmpnts
{See
lolith Width neter 0.1-2.0 '0.05% m 13 1GFAR: ann_im Commpnts
19 | BOTTLES FILLED 2 1-9 na 14 JBOTTLES FHLED: 406 101 . 401 1] N
18 | FLOWMETER STAR na na. na na_tna ga_ tnd_ ina jna
20 VFLOWHMETER END i na na na lna na _fna ina ina |na
21 | FLOWMETER NO. S na na na |na na _ |na _[na ina |na
22 { TYPE OF TOW na na na 15 |TYPE OF TOW: 302 {03 101 |20 A
23 | TOR TRACE na na na 16 | TR _TRACE : 372 0] 01115 A
24§ MAX. WIRE QUT meter nNN-999 +f,5 W na |na na |na_ ina |nz |na
20 {ANGIE AT M W 0 degrep 20=70 ‘0 .A dog na.|na na _Ina..|®a !na na
20 WIRE ANGIES DURING RFTRIFVAL degree 20-70 ‘0.5 deg na_|na na_Ina_[na jna | na
271 [ REMARES ni n: na na | EXPERTMENT REMARKS: 319.01-99|pa_}jna [ ¢ |
28 Y RECORDED BY na na na na |na na__[na__fna |nz |na
29 | REVIEWED BY na na na na lna na dna_lpa lna jna

-0LL-
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:2.3.2 Comments on: Neuston Net Tow Data
A. ' Footnotes
1) Word length for data resulting from a code group substitution
is, in fact, the maximum length of the substitution element
rather than the length of any word(s).

2} Datum Type

Code - : " Meaning:
A Strictly an-alphabetic field
N . Strictly a numeric field
C A field that can contain any 'combination

-of characters.

3} GMT = Greenwich Mean Time

B. Items
1. This log sheet field is not exposed to automatic ‘data processing.
1-3. These fields are provided by the user when runhing the MIS
program SETUPCNV (See MIS Documentation Vol. 2, STC p. @5,
and Vol. 1, Aiv p. p7).
‘5. For special processing on the haul number field, see MIS
Documentation Vol. 7, FCV p. P9, TRNVAL Code 7.
7. For special processing on date field, see MIS Documentation
Vol. 7, FCV p. $9, TRNVAL Code 4.-
9. For special processing on ship's heading field, see MIS .
Documentation Vol, 7, FCV p.. P9, TRNVAL Code 8.
. 10. This field is required to be 0 meters for a valid neuston

tow and therefore need not be stored in a master file.
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These Logsheet fields should be zero for a valid neuston tow.
This Logsheet field is derived and therefore not added to the
. master file. The Time at Depth field is sufficient for a neugston
tow.

These data fields are unnecessary for a neuston tow and therefore

are not included in the master file.

This data field has been used to designate each of the four nets

which can be recorded on a MARMAP Zooplankton Sampie Log, and used

during any one haul. See MIS Documentation Vol. 7, FCV p. 18,
. TRNVAL Codes 21-24.

In the future a 3 character "Gear ID Number® will be ioaged to

distinguish between otherwise identical gear deployed on the

same haul.

A three character code is Togged on the ZSL to describe the type

of gear used.  This description is divided into parts as follows:
-The .code groups indicated. apply to the four parts of the gear
description. They are involved with the MIS programs OPREAD and
OPEDIT and to a lesser degree with the MIS program KEYDATA.

- Currently, however, entry of most neuston data involves the use of
& six character code found in code group” 46 with further processing
~involving groups 2.3,4, and 5.

(Mouth Diameter) This data field is used only for Bongo nets (See

- Record Code ZSB irmediately preceding in Appendix I.)

Flowmeters “are not required far a MARMAP neuston tow.

... These fields are unnecessary for a neuston tow and therefore are not

included in. the master file.

Narrative data about the neuston experiment may be provided by the

user when running the MIS program KEYDATA and are merged into category

319 of a master file (See MIS Documentation Vol. 1, Aiv p. 26, and

Vol. 7, FCV p. 11, TRNVAL Code 33.
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MARMAP PLANKTON SURVEY DATA ™o
RECORD CONTENT SHIP OF OPPORTUNITY. L0G o - .A o } RECORD * CODE SO0
) o |[MARMAP INFORMATION SYSTEM i=.io
LOGS HEE T £ £
o IMASTER FILE P 21 >
: a : s |olelzil v
o = 12 _
: o : . s ‘© RECOMMENDED z1Z21a1E] =
= DATA FIELD DATA ANTICIPATED REQUIRED - CATEGORY e lw e | xael 2
L»'—J DEFINITION UNITS RANGE ACCURACY § DEFINITION L SlE2f &
Y| PAGE __ OF na na na . na | na na |na fnal[na [na
2 | COUNTRY na na. na na | na na |na |na|na |na
3| VESSEL na na na - 35 VESSEL: 0oz | 01 g1 21 |C
_4 | CRUISE year (1Y) | year:00-090 +0,5 min. na | CRUISE {Y¥Y-CCC); 004 101 {0116 |C
hyphén:na na
cruise:001-999 °0.5 minp
5 | REMARKS: na na na na. STATION REMARKS: 169 -9 . na | na i€
EXPERIMENT REMARKS: 319 11-99 na|na [C_
6 | ROUTE 'na‘ nunihet::ﬂﬂl—ggg na na | na ) na .na na ﬂé na
name :MA-MZ na na | SOOP ROUTE NAME: M7 o1 Jorlz |a
- 7] BODY NO. (GEAR ID NUMBER) na 001-999 na na | na na {na ! najna [na
- 8 PSM NO: na 001/1-999/9 na na} na na |na | nalna ina
9| DATA ACQUISITION SYST. NO. na 001-999 _ na najna na Ina | nalna lna
10 IMPELLER SETTING degree 40-80 10.5 deg _r_l_f_ na na |na | najfna na
17| PSM TUNNEL® READING PSM divisiong 000.1-999.9 +0.5 div na| na na jna fnafna ina
12| MARMAP STATION na .001-999 na - na | STATION NUMBER 1006101 |01} 3 |na

gieq A3iunjaocddg 30 diryg

~ELL-



~ MARMAP PLANKTON SURVEY DATA "~

RECORD CODE _S00 ' _

RECORD CONTENT. SHIP OF OPPORTUNITY LOG e
' R | SIMARMAP INFORMATION SYSTEM [=.|=
LOGS HEET = NPT E
: o [MASTER FILE T gt 8
. ) 3 g o =4 F
ot © o Z |2
N S : ‘ ] RECOMMENDED SN I P - B
= DATA T FIELD DATA CANTICIPATED REQUIRED uj CATEGORY ele |2 xg] 2
- DEFINITION UNITS {IRA.I?IGE ~ ACCURACY 8 D EFINITION 3|2 :g ;g S
13 | CPR/UOR OPERATION Ina SHT ALT. 1ALl na na | na na_ tna’lnalna |na
B OR . o T ; ; :
BT LAUNCH NO. na 001-999 na na | CONSECUTIVE NUMBER: oY o3 In
14 DATE day (GMT) 01-31 +0.5 min ‘na | STA DATE "{DD MM Y¥): 103 (01 j01]2 |n
month (GMT) ° | 01-12 0.5 min 103401 |o2fz |n L
year {GMT) | 00-99 - 10.5 min 10301 ]o3|2 N +=
15 | TIME hour {(GMT) 00-24 +0.5 min na | STATION TIME {HHMM) (GMT): 146 10Y [or]a [N
minute {GMT} | 00-60 10.5 min ) '
16 | LATITUDE degrees 00-90 +0,05 min na | LATITUDE (DD MM H): 136 401-j01[2 N
minutes 00-60 +0.05 min ' 136 (01 foz]2 In
1/10 minutes: | 0-9 0,05 min -~ na |na | nana |na
i hemisphere na 1905 min 136701 303|171 |A
A7 1 EONGITUDE- -~ .- degrees - 0060-180 30,05 min na | LONGITUDE {DDD MM H): 138101 013 [N
ninutes 00-60 +0.05 min 138 |01 {022 fN
1/10 winutes | 0-9 t0.05 min na- na {naflna [na
hemisphere na 10.05 min . 11 {0t poaly |a
centigrade
181 SURFACE TEMP. [degrees -2.0-40.0 +0.05. deq na | SURFACE TEMP _(DFG.C): ol jfo1la dc




REC_ORD CONTENT SHIPOF OPPORTUNITY LOG

MARMAP PLANKTON SURVEY

PAGE 3 “OF 1.~

RECORD cobg _S00

. I S | MARMAP INFORMATION SYSTEM [=.5
L. 0 G S H ' E E T = . E ™M
: - o [MASTER FILE 1.2l &
a o lo ol |
. @ 3 =z I3
[C] RECOMMENDED = < . %
= DATA. FIELD DAT A CANTICIPATED RE QUIRE D W CATEGORY clw | 2i%E] 2
g [ :
f-: DEFINITION UNITS HANQE ACCURACY 8 DEFINITION 3 % g :fg g
19 | DEPTH 10 BOTTOM meters 0001-9999" 0.5 m na | BOTTOM DEPTH (METERS): 1z ot {ola [a
20 | SURFACE SALINITY BOTTLE NO. 'na ceee na na | na : na fna | na|na |na
21 § SURFACE SALINITY parts/thous 00.000-40.000 0.0005% %/o0 na | SURFACE SAL {PARTS/THOUS): 121 | OF 0146 N
22 | WATER MASS CODE na nn na- 17 | WATER MASS 164 (Ol na {na (A L
- ] B ~J
23 | RECORDED BY na na na na | na na fna | nafna na rd
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6.2.4.2 Comments on: Ship of Opportunity Data
A Footnotes
- 1) Word length for data resulting from a code group substitution
g, in faét, the maximum length of the substitution element
" rather than the length of any word(s).

2) Datum T&bé

Code | Meaning
A Strictly an alphabetic field
N ~ Strictly a numgric”fié}d
7 ¢ A field that can cbntain any combination

of characters.

3) GMT = Greenwich Mean Time.

B. iGeheraT
Un]ikeimost Togsheets described in this manual the SO0 log
contaihsmdata‘pertinént to the station gﬁg_tc several experiménts.
During daté processingithe S00 fog information is split up int6
an MSR (Master Station Record) file, an NBT (Expendable Bathy-
- thermograph) file, a ZSR»(Hardy P1ankton Tow) file, an EDA |
(Environmental Data) fi}e,;and the HED and COM record types comhon
: tb other 1dgsheefs. ‘ | o _
The table below Tists the disposition of the logsheet fieids

~with respect to the above ‘record types:

’ Item No. ~ ' " MSR NBT " EDA ZSR COM HED
] ST - .
2
3 %
g +
2 X
6 X
— 2
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SOG Log Sheet Field Record Codes

Item No. MSR MBT EDA SR oM ‘HED
8 ' ' X

9 (Name) : X
10- '
11

12 X
13 ‘
14

15 (BT Launch No.)
16

17

13

19

20

¢1

27

23
24

25

i~J

> o

>
<) o

> >

Sy ] ) wer] ] <] 2] ) 2| 5

C. Items
1-2, These log sheet fields are not exposed to automatic data
processing.
3-4. These fields are provided by the user when running the MIS
program SETUPCNV (See MIS Documentation Vol. 2, STC p. @5,
and Vol. 1, Aiv p. @7).

4. The cruise numbering convention specified for this log sheet
would be expected to rarely require more than five digits,
since more than 99 cruises by the same vessel in one year would
be unusual. However, data are stored within the MIS originating :
from operational units other than those of MARMAP and for
which other conventions have been used. Hence, an additional
digit is provided to accommodate'theser1arge cruise numbers,
These fields are provided by the'user when running the MIS
program SETUPCNY (See MIS Documentation Vol. 2, STC p. 95,

and Vol. 1, Aiv p. @7.
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5.. : Narrative data about a station are provided by the user using

the MIS program KEYCATA and the COM@1 segment of the SDT Tabls

They are merged into category 109 of a master file. Narratiy,

" data about any experiment are entared simiiarly, but are

merced into category 319 of a master file. See MIS Docu-
~mentation Vol, 1, Aiv p. 26, and Vol. 7, FCV p. 13, TRHVAL
" Codes 31-39, |

"6;' _ “The”route number is provided by'the uéer when running the

- MIS program SO0TOZSR. See MIS Documentation, Vol. 9,

P, ISR P1. The route name is provided by the user when

__running the MIS program SETUPCMV. See references in items

3-4 above,

_13, .. CPR/UOR operation data are used by the MIS orogram SO0TOZSR

to generate tow data for the Hardy Continuous Plankton

Recorder, e.qg., number of 10-mile blocks, times, dates

and positions of blocks, silk cutting points.

BT Launch No. data are processed as part of an NBT file type.

4. For special processing on data field, see MIS Documentation

Vol. 7, FCV p. 09, TRWVAL Code 4.

16. ..For special processing on latitude field, see MIS Documenta-
tion Vol. 7, FCV p. 1@, TRHVAL Code 17.

7. For special processing on Tongitude field, see MIS Docu-
mentation Vol. 7, FCV p. 19, TRNVAL Code 18.

21-23. These log sheet fields are not exposed to automatic data

. Processing.




RECORD CONTENT

MARMAP PLANKTON SURVEY

SAMPLE HISTORY LOG

S HEET o MARMAP INFORMATION . =z .
‘ =
. '« {MASTER FILE - 1 B
' e s (g |2[35 2
& RECOMMENDED z |z |Z1E0] =
= DATA FILELD CATA ANTICIPATED REQUIRED s CATEGORY - lw e |xe] 2
u asmmnog UNITS RANGE ACCURACY § CDEFINITION a % S 22| «
-1 | OPERATTONAL UNIT na na_ na
VESSEL na 21 char na
CRUISE vear (oM7) 3) year:00-99 ‘0.5 min
hyphen :na na
cruise:001-899 na
STATION pa 001-999 na
HAUL . na 01-99 na
N0. OF CONTAINERS na qallon:001-005 1)l na -
quart :001-006 2) | na : Mo master file format has as
pint:001-011 3 [ na -'
half pint:om-oﬁ),;a
vial:QQ}->1400 na
ALIQUOT FRACTION na 1/1 to 172048 na
. . - fish larvae: |
YIAL_NUMBER na 001-099 : na
fish eqgqgs:100-194 na
1n9erté:200-299 Tna

DATA .

RECORD CODE

()
R
D
O
pevs
—h
-
9]
Qo
“+
—
(@
=
%]

w
o1
3
=
—
m
T
wandn
wy
ot
o
=5
<
o
o
o+
o

21

“6LLT




REGORD CONTENT_. SAMPLE HISTORY LOG-

" 'RECORD CODE _na_ .

LOGS HEE.T g |MARMAP INFORMATION SYSTEM . |= /5"
, ‘ a [MASTER FILE 1 21 >
' . g o o1z I55]
: o RECOMMENDED zi1= | 125 2
= DATA. FLELD _DATA ANTICIPATED © §- - REQUIRED t " CATEGORY " ot T ®lxel 2
"] "RANGE ACCURACY 2 S 1z|cl=g| &
:‘. DEFI1 er T_ION Ulf€|'.FS R, N\J" ) , : , v 8 DE_F‘NITION_ ) o |5 = E; &
. 9 GEAR/HMESH ria 3 character nid
10 } CONTAINER: - na 1 _c¢hiardacter 1z
11 _CQNTENTS na 1. character na
12 ) SAMPLE DISPOSITION DATE [1OCAL) day 01-31 ) 5 pin
month _lg1-12. 0.5 min L
o0
year _100-99 +0.5 mip _FNOTA: Mo master file farmat has as|yet heen|devdloped @
13 |DELIVERED -TO- na 40 characters na
14, JALTERED na “|na na
15 [REMaRYS. . na na Ina
16: 1 =ECORD. BY ~ na na na
17 |CHECK WHEN ADDITIONAL SHEET 1S na “1ha na
REGUTRED i
GEAR 10 NUMEBER na 001-999 na nal| na na {na ! nalna {na
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6.2.5.2 Comments on: Sample History Data
A. Footnotes | _

.T) Gallon jars would be used only for special studies whers
coelenterates, siphonophores, sargassum weed, efc., were
being retained.

2) Quart jars are the standard size for Bongo, Neuston and
Hardy plankton Samp]es.

3} lhen aliquoting, pints and half-pints may be used to retain
one ‘member of each split. If a sample was split to 172048

eleven containers would be necessary,

B. ;tems_

| 8. Currently the MIS stores only 3 character data for mesh
aperture. The units are mi;rons. One net has been used,
however; with mesh of 1800 microns. It will be found in
master files as a 3 character word, but its units are
millimeters. Work is underway to standardize all ﬁesh

apertures to units of microns.




MARMAP PLANKTON SURVEY DATA Pace L0 L
RECORD CONTENT ___TAR AND PLASTICS LOG ’ : B ' "RECORD cope TPT
: S IMARMAP INFORMATION SYSTEM [=1|%
LOGS HEET z ' ) " B il R
a |[MASTER FILE S N o) 2
3 S— s oozl +
. . - - : 4
S : & RECOMMENDED I R Il -
= DATA FIELD DATA ANTICIPATED - REQUIRED. ) CATEGORY w2 Ee| 2
. N ) . =
';*:-' CEFINITION UNITS RANGE J.QCCURA(,Y. 8 DEFINITION S 5 ?Cz %;’ g
_11PAGE.  OF na na ni na |na Jua [na ~Ina fna {na
2 1 OPERATIONAL UNIT na na na na |na ~Ina_|na 1nalna {na
3| VESSEL na 21 char na 35 | VESSEL: - ooz 10 na |21 C
4 | CRUISE vear (GMT) 3) | year:00-99 0.5 min na | CRUISE (YY-CCC): 004 {01 o1 ls c
hyphen :na
cruise:001-999 :
. . - 15ed
5 | GEAR/MESH na cee na 2 | GEAR: 400 {01 |01 [€omdents
' . [See
(mesh aperture) micron 0005-1800 +0.5 micron 3 | GEAR: 400- {01 | 03 | Comijents
’ Loed
{mouth diameter) meter 0.10-2.00 +0.005 m 4 | GEAR: 4007|101 | 04 | Comjents
(mouth height) meter 0.1-2.0 +0.05 m 5 | GEAR: 400' 01 04 | Comgents
(Se
{mouth width} meter 0.1-2.0 10.05 m 5 | GEAR: 400 |01 | 05 { Conents
6 | STATION NUMBER na 001-999 na na | STATION NUMBER: 100,101 ..(.)..1._ 3 N
7 | HAUL NO. na 01-99 na na HAUL NUMBER: 301 |01 orfe N
8| SAMPLE DATE day {GMT) 01-31 +0.5 min na | EXP DATE {DD-MM-YY} (GMT): 306 |1 0y ]2 N
month (GMT) 01-12 ,0.5 min na 305 |01 |02]2 N
year (GMT} 00-99 +0.5 min na 30501 | 03] 2 N

['G'¢"9

SU0L1e2 L4 Loads

B}eQ SOL3SE|d puR 4Bl

§°¢'9

—Z8L-



RECORD CONTENT

MARMAP PLANKTON SURVEY DATA

TAR AND PLASTICS LOG

RECORD cooe _.TPT

PAGE _2

oF2__

MARMAP INFORMATION

o] SYSTEM j~zig
L OGS HEET Z sl w
o {MASTER FILE . =l >
3 . s o |Ew| =
& o o z o]
. [ RECOMMENDED = = alZaol Z
= DATA FIlELD DATA ANTICIPATED REQUIRED ln:‘)l CATEGORY - ut x |»xx E
g DEFINITION UNITS RANGE ACCURACY g DEFINITION 31518 2| 2
9 §FALTQUOT CODE 1a 01-40 na 6 JALTOUOT FACTOR: 152 101 01 47 C
10 {NO. JARS ha 1-9 na na |BOTTLES FILLED: 06 fo1_ [0l {1 ln
1)
11 | TAR WEIGHT aram 000.1-999.9 0.05 gm ] na |TAR_WETGHT (GM]: 47101 401 4~ C
- 4 01-
12 | PLASTIC WEIGHTS qran 0.1-9.9 0.05 an na jPLASTIC WEIGHT (GM): A46_ 101 6 16 Ir
13 | RECORDED BY na na na na |na ta _Ina._Ing |pa |na
14 1DATE day {local} 01-31 0.5 min na_ina na_lna_ lua [na [na
1 nonth {Jocal) 101-12 0.5 min na_jna na_[na [na [na fpa
year {local) [00-99 0.5 min na -na na__jna_|na |na }na
15 jCHECKED BY na na na na Ina na_jna |na |na |na
16 | DATE day (local) 01-31 0.5 min na_|na pa  na_Jpa {na |na |
nonth {local) l01-12 0.5 min na |na na__|na_Ina |na_|na
ear (local) 00-99 0.5 min na_fna na . jna__{na jna }na
n- i
17 | REMARKS ja na na na_|AMALYSIS REMARKS: 441 _q9a_Ina |na |C
"7a |GEAR ID NUMBER na 001-999 na na jna ng {na |[na |na [na

-e£8L-



6.2.6.2 Comments on: Tar and Plastics Data

A. Footnotes

1) W

2)

3)
3)

ord length for data resuiting from a code-~group substitution

i, in fact, the maximum length of the substitution element

' rafher than the Tength of any word(s).

Datum Type
Code - Meaning
A Strictly an a]phabétic f{er
N Strictly a numeric field
~C A fie]d that can contain any combfnation
. of characters. |
GMTI Greenw1ch Mean Time
The ana]yt1ca1 procedure does not warrant the accuracy 1mp11éd

by the intermediate and master file field length. Until this

"is corrected users should report these data with accuracy

not exceeding +0.05 gm.

These logsheet fields are not exposed to automatic data

proéessing.

Vessel and cruise would already exist in the master file to
which the tar and plastics daté were to be merged. However,
some master files may contain data from several Qesseié and/or
cru1ses :In-these latter circumstancesf”super_categdfy“

1nformat10n about which vessel: and cruise has to be supp11ed

F.when running the MIS program SETUPMRG (See MIS Documentation

V01; 2, STM p. @1- 13 and Vol. 1 A1v p. 13a and 33a}.
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5. Currently the MIS stores only 3 character data for mesh
aperture. The units are microns. One net has been used,
however, with mesh of 1800 microns. It will be found in
master files as a 3 character word, but its units are
millimeters. Work is underway to standardize all mesh
apertures to units of microns.

13-16. These log sheet fields are not exposed to automatic data
processing.
17. Narrative data about this analysis currently must be entered
into Master File category 441 using the MIS program MASTUPD
(See MIS Documentation Vol. 2, UPD, p. @#1-18).
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MARMAP PLANKTON SURVEY DATA A 115
. 0o
N —_— ] —t
RECORD CONTENT __ ZOOPLANKTON VOLUME LOG — recor cooe AL o=
‘ - = - - - +e
LOGS HEET g‘ MARMAF INFORMATION SYSTEM [=1[5 S o
- 3 . - i3] el
o [MASTER FILE — o] & @
2 : g e =8 F o
< o 19 l=150 —
[T RECOMMENDED = = & 1Ea = o
= DATA FIELD DATA ANTICIPATED REGUIRED u CATEGORY w2 fxe| 2 2
=
L}f DEFINITION UNITS RANGE ACCURACQY 8 DEFIMNITION A g 3 CB) %g g %
- =
o+
1 | PAGE OF na na na na {na _ na_|na fna [na ]na g
. —
2 | DPERATIOHAL UNIT na na na pa_lna dna fa.tna lna lna %
3 {VESSEL na 23 char na 35 | VESSEL - qon2 101 Iwa 21 10
: . o
4 Y CRUISE yvear (GMT} 3) year:00-99 +0.5 min na JCRUTSE (YY SCCHe 004 la] 01 ts C fii )
[a7] —
hyphen:ha . ] ‘ _ o
. . . ]
cruise:001-95%
: {See| -
5 | GEAR/MESH na cee na 2 GEAR: . ) 400101 01 Condrenty)
: (Seg] -
{mesh aperture} nicron 0005-1800 +0.5 micron 3 |GEAR: 400 101 103 JComgnts
{Sed]
{mouth diameter) neteyr 0.10-2.00 +0.005 m 4 {GEAR: ‘ 400 {01 |04 [Comnfnts
i _ {Seq
{mouth height) neter 0.1-2.9 140,05 m 5 . JGFAR: : 500 Y01 104 |Comnts
; {Sec
{mouth width} neter 0.1-2.0 +0.05 m 5 | GEAR: 400 101 |05 _|Comipnts
6 | STATION WUMBER na 061-999 na na | STATION NUMBER: 100 101 o1 13 1
7 [ HAUL NO. na 01-99 na na | HAUL NUMBER: . 301 |01 01 12 i
& | savpLE DaTE day (GMT) 01-31 +0.5 min na }EXP. DATE (DD MM YY) (oMT): |305 o1 |o1 j2 |«
nonth (GMT) 01-12 10,5 min ‘ 305 (01 g2 |2 N
tyear (GMT) 00-99 0.5 min 305 [61 {03 [2 N
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MARMAP PLANKTON SURVEY DATA

ZOOPLANKTON VOLUME LOG RECORD CODE _ZVL_

RECORD CONTENT

LOGS HEET g MARMAP INFORMATION SYSTEM (&
a MASTER FILE 1 gl &
& s|leig|zul v
= DATA FIELD DATA ANTICIPATED REQUIRED L(i RECCAO:{Ei\égstD f z 8 i'g g
2 DEFINITION UNITS RANGE ACCURACY § D EFIHITION SEREREE E
o1 ANALYSIS DATE day {Jocal) 03131 0.5 win nafna pa_Jna lnalaga | ona
mopih (Yocal} | G1-12 0.5 min
year {Jocal) | 00-99 0.5 min
101 AL TQUOT CODE na 0140 na £ {ALIOUOT FACTOR: g2 |0t m | 7 ¢ |
11| NG. JARS na 1-9 na na BOT'i'LES FILLED: 406 {01 10141 N é;
12 |_NON-PLARKTON ORGS. AND SEAWEED v
REMOVED na na na nal na na (na |nalna | na
13] vOL. LARGE ORGS. mitliliter 0001-9999 0.5 ml na | VOL ORGS »2.5 CM (ML): 458101 (014 N
14| vOL. ORGS. <2.5 CM milliiiter 001-999 +0.5 ml na| VOL ORGS <2.5 CM {ML}: 460 10 1013 N
15| ICHTHYOPLANKTON VOL. milliliter 00.1-99.9 +£0.05 ml nai VoL ICHTHYOPLANKTON (ML): 462 _O] 01] 4 C
16| REMARKS na na na na| ANALYSIS REMARKS: asifae ] ndna|c
17| RECORDED BY na na na naj na na {na | nafna) na
18} DATE day {local) 01-31 0.5 min na nﬁ na Ina | nalnaj na
month {Jocal)] 01-12 0.5 min
year {Jocal} { 00-99 0.5 min
19| CHECKED BY na ha na na wa fna | na|naj nal



- MARMAP PLANKTON SURVEY DATA

RECORD™ CONTENT _.. ZOCPLANKTON VOLUME LOG™

PAGE

3

OF .3

_ RECORD CODE _2¥L__.__

MARMAP INFORMATION

. S SYSTEM (=%
L OGS HEE T- z R B
o tMASTER FILE : ; 4 I
: : - a : s & O |Zw| +
ac =z | :
© RECOMMENDED Zz = o lEa =
L= DATA FIELD - DATA CANTICIPATED, "REQUIRED 8 ' CATEGSORY b g 2 ;g F:-*)
; DE?FINITFO.N UNITS f.?ANGE ”ACCURACY . 8 DEFINITION g = g g‘; g
20 | DATE Jay {locall = [01-31 0.5 min na_|na ng. na Ina lna. . jna
sonth {Tocal) |£1-12 10.5 min
: vear {Jocall {00-39 10,5 win
72| CEAR ID HUMBER na 001-939 na na ! na ha [ha Inalpa |na

-g31L-
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6.2.7.2 Comments on: Zooplankton Displacement Volume Data
A. Footnotes
1) Word length for data resulting from a code group substitution
is, in fact, the_maximum length of the substitution element
rather than the length of any word(s).
2) Datum Type

Code Meaning

A Strictly an alphabetic field

N Strictly a numeric field

C A field that can contain any combination
of characters.

3) GMT = Greenwich Mean Time

B. Items

1-2. These log sheet fields are not exposed to automatic data
processing.

3-4. Vessel and cruise would already exist in the master file to
which the volume data were to be merged. However, some master
files may contain data from several vessels and/or cruises.

In these latter circumstances “super category” information about
which vessel and cruise has to be supplied when running the
MIS program SETUPMRG (See MIS Documentation Vol. 2, STM
p. 81-13 and Vol. 1, Aiv p. 13a and 33a).

5. Currently the MIS stores only 3 character data for mesh
aperture. The units are microns. One net has been used,
however, with mesh of 1800 microns., It wijl be found in

master files as a 3 character word, but 1its units are
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miT]imefers:' Work is underway to standardize all mesh

apertures to units of microns.

The ahéTysis date is important when determining possible
:changes in volume due to preservation time in formaiin.

These data are not currently entered into the MIS.

The master file contains a decimal equiva}enf of the inverse

of the aliquot factor, e.g., an aliquot factor of 2 is stored

in a master file as 0.50000. For researchers more accustomed

to aliquot fréctibns the values found in the master file are

decimai equivalents of the aliquot fraction. See MIS Docu-

mentation Vol. 6, SDT p. 11, INST Code 2 and p. 12 TRNS Code 6.

This log sheet field is hbt exposed to aufematic data

precessing.

Narrative data about this analysis currently must be entered into

master file category 441 using the MIS program MASTUPD {See

MIS Documentation Vol. 2, UPD p. @1-18).
“These log sheet fields are not exposed to automatic data

‘processing.




MARMAP PLANKTON SURVEY DATA

LoadS'-

b

RECORD CONTENT_ CARBON BIOMASS LOG RECORD CODE __I_CB_..,__
LOGS HEE T g MARMAP INFORMATION SYSTEM =f&,
| o IMASTER FILE g ¢
8 . o O |Zwf +
© o z |z
) o RECOMMENDED = z alZo =
= DATA FIELD DAT A ANTICIPATED RE QUIRE D w CATEGORY e tuw [ 2lxel P
g DEFINITION UNITS | RANGE ACCURACY § DEFINITION S % g %g CDI
1 | _PAGE OF na na na na | na na |na Ina ha ina
2 | _OPERATIONAL UNIT na na na ud_q na na | na Ina Ina  lna
VESSEL {na 21 char na 35 | _YFSSEL - 002§ 01 _tna i27 c
4 | CRUISE year (GMT} 3) year:00-99 +0.5 min na | _GRUISE (YY-CCCY: o4l 01 101 |6 In
hyphen:na
cruise:001-999 .
) . {5ee
5 | GEAR/MESH na cece na 2 GEAR 400 0% }01 [Commpnts
{See
{mesh aperture) micron 0005-1800 +0.5 micron 3 GEAR: an0| 01 |03 ggmm nts )
(g5
(mouth diameter)} meter 0.10-2.00 +0.005 m 4 GEAR: 4001 01 [n4 [Commpnts
{mouth height) meter 0.1-2.0 +0.05m 5 GEAR: 4001 01 04 |[Commpnts
' 15eq|
{mouth width) meter 0.1-2.0 +0.05m 5 GEAR: 4901 01 |65 |Comments
6 | STATION NUMBER na 001-999 na na | STATION NUMBER: 100} 01 j01 |3 N
7 | HAUL NO. na 01-99 na na | HAUL NUMBER: 3017 o1 |01 {2 i}
8 | SAMPLE DATE day (GMT) 01-31 +0.5 min na { EXP DATE (DD MM YY}{GMT}: 3051 01 (01 |2 N
month (GMT)- [01-12 ,0.5 min na_ 05| 01 |02 |2 |w
_year (GMT} 00-99 +0.5 min na 305] oy |03 |2 N
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MARMAP PLANKTON SURVEY DATA =

- OF

2

RECORD .CONTENT _._CARBON BIOMASS LOG . S ©  RECORD' CODE . WB .
o el T S IMARMAP INFORMATION SYSTEM [=.|5

L OGS HEET. # A S S T =T B

. L o |MASTER FILE — T 12| =

- “ 8 — o o jg|zul i+

S ' o 5 RECOMMENDED z 1297|285 =

%= DATA FIELD DATA ANTEICIPATED .| . REQUIRED, u CATEGORY R R = e
; DEFINITION UNITS RANGE “ACCURACY .8 0 EFINITION a % g gl =
9 | ALIQUOT CODE na 01-40 na §.6 | ALIQUOT FAGTOR_ 452 101 01 f7 ¢
1| TOTAL. CARPON.IN ORIGINAL. SAMPLE grai. 00.0001-99,9995_-{-0.00005 -om 1a_{ TOTAL CARBON {GM) 444 101 |01 |7 ¢
11 | ORGANIC CARBON. IN ORIGINAL SAMPLE .aram 00.0001-99. 9999 0.00005 gm ha | ORGANIC CARBON (GM): na {na lna [na |na

’ ] : Gl-

12 | REMARKS na na ;_Jna a | ANALYSIS REMARKS: 4471 {99 ha {na | C
13 | RECORDED BY na na na . né 1 na na Ina pa |:pa { na
GEAR. ID NUMBER na 007-999 11a i@ [ na na |na [pa [na [ na

~Z6 L
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.0.8.2 Comments on: Carbon Biomass Data
A. Footnotes

1) Word Tength for data resulting from a code group substitution
is, in fact, the maximum length of the substitution element
rather than the Tlength of any word(s).

2) Datum Type

Code Meaning
A Strictly an alphabetic field
N Strictly a numeric field
C A field that can contain any combination of
characters.

3) GTM = Greenwich Mean Time

B. Items
1-2-12. These log sheet fields are not exposed to automatic data
processing.
3-4. Vessel and cruise would already exist in the master file to
which the carbon biomass data were to be merged. However, some
.master files may contain data from several vessels and/or
cruises. In these latter circumstances "super category" information
about which vessel and cruise has to be supplied when running
the MIS program SETUPMRG {See MIS Documentation Vol. 2, STM.
p. #1-13 and Vol. 1, Aiv p. 13a and 33a).
5. Currently the MIS stores only 3 character data for mesh aperture.
The units are microns. One net has been used, however, with
mesh of 1800 microns. It will be found in master files as a
3 character word, but its units are millimeters. Work is under-

way to standardize all mesh apertures to units of microns.
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The master file contains a decimal equivalent of the inverse
of the aliguot factor, e.g., an aliquot factor of 2 is stored

in a master file as 0.50000. For researchers more accustomed

to'aliqubt fractions the values found in the master file are

.:decfméi equ%vaients'of the aliquot fraction. See MIS Bocu-
nentation Vol. 6, ST p. 11, INST Code 2 and p. 12, TRNS Code 6.
Calculations involved in obtaining weiéht of carbon in the
original sample are shown in Section 7, Appendix II.

Organic carbon values from this determination are not presently
stored in the MIé. )

JNarratiQe.data about this analysis currently must be entered
into master file category 441 using the MISVprogramﬁMASTUPD
(See MIS Documentation Vol. 2, UPD p. p1-18).

"Rinsing Technique”, "Preservation Technique", and "Analyzer-

Make/Model" are preprinted under Remarks. This is fo prévide
2 blaée to 109 tHese details until such time aé standard.

procedures/equipment are established.




MARMAP PLANKTON SURVEY DATA ™7+
- RELORD CONTENT.”_DRY WEIGHT BIOMASS LOG RECORD CODE __DiB
LOGS HEET g MARMAP INFORMATION SYSTEM |=+15
; . =
o IMASTER FILE — ¢l ¢
a2l s lo|o|zu v
[sd = |
] RECOMMENDED =z =2 J12a] 2
= DATA FIELD DATA ANTICIPATED REQUIRED 1) CATEGORY - ul x X E
[ =
g DEFINITION UNITS RANGE ACCURACY S DEFINITION g & g gg S
1 i’—\GE __OF na na na na | na na |na | najna [na
2 | OPERATIONAL UNIT na na na na | na na |na [na¢fna [na
3| vEssEL na 21 char |na 35 | VESSEL: 002 (01 |na|21 |C
4 | CRUISE year (GMT)3} vear:00-99 +0.5 min na | CRUISE {YY CCC): ong | 0% n1]6 C
hyphen:na
cruise:007-999
15e
5 | GEAR/MESH na 3 char na 2 | GEAR: 400 {01 01 | Comgents
1oed
{mash aperture) micron 0005-1800 £0.5 micren 3 | GEAR: 400 | N 03 | Comipen ts|
[T
{mouth diameter) meter 0.10-2.00 +0.006 m 4 1 GEAR: 400 |1 01 04 | Comfents
58
{mouth height) me ter 0.1-2.0 .05 m 5 | GEAR: 400101 | 04 Comﬁuen t5
{See
{mouth width) meter 0.1-2.0 +0.05 m 5 | GEAR: 4001 01 | 05! Compentd
6 STATION NUMBER na 001-999 na na| STATION NUMBER: 100 | 01 011 3 N
7 HAUL NQ. na 01-99 na na] HAUL HNUMBER EIt ]| 01 2 N
8 SAMPLE DATE day {GMT) 01-31 0.5 min naf EXP DATE (DD MM YY){(GMT): 305 | 0] 01| 2 N
month {(GMT) |0T-12 £0.5 min 305101 | 02| 2 I[N
year (GMT} 100-99 L0.5 min 05101 { o3[z |N
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MARMAP PLANKTON SURVEY DATA

PAGE

2 _ofF 3.

DWB

RECORD CONTENT . DRY WEIGHT BIOMASS LOG RECORD cobe  OHB
LOGS HEET g MARMAP INFORMATION SYSTEM ’:’;,_: &,
o MASTER FILE ) e =
S s |gz3 C
= DATA FIELD DATA ANTICIPATED REQUIRE D N REff{@giﬁ?“ T__' z = >§<§ §
; DEFINITION UNITS RANGE ACCURACY § DEFINITION S % g ;?O.. g
9 JALIGUCT COOE na 01-40 na 6 |ALIQUOT FACTOR: 452101 JO1 |7 |€
10 [UNCORRECTED DRY WEIGHT gram 0.1-9.9 0.05 gmq} | na [na na |na | nafna |na
11 _[AIR E/POSURE CORRECTION gram 0.01-9.99 0.005 gm _ha |na na_{na {najna |na
12 JCORRECTED DRY WETGHT gram 0.1-9.9 0.05 mga} na {DRY WEIGHT (GM): 445 | 01 06 1c 1
13 10U5C0RRECTED ASH VWEIGHT gram 0.1-9.9 0.05 gmq) naina na [na | na| na |na §
14 {~1R EXPOSURE CORRECTION gram 0.01-9.99 0.005 gm na |na na {na | najna |na I
15 1000R2ECTED ASH Wi IGHT gram 0.1-9.9 0.05 gm” na{na na {na { nal na {na
16 [CORRECTED ASH FREE DRY WEIGHT gram 0.1-9.9 0.05 gm4) na {ASH FREE DRY WEIGHT {GM): 450101 [ 0116 |C
17 [wEIGAINS SEGSENCE na 01-99 na na|na na | pa | najnafna
| 12 _[BLANK CORRECTIGH
{(Final wt.} gram 0.1-5.9 0.05 gm nalna na | na | pa| na |na
(Init. WL} gram 0.1-9.9 0.05 gm nalna na [ na | naf naina
{Diff.) gram 0.1-9.9 0.05 gm nal|na na | na | nal na {na
(t) na 01-99 na na|na na | na | naj na |na
(Liff. /L) ni 01-99 ra ””— i ne { na | onal ta jro
15 | ROMARYS na na na '—n_a AHNALYSIS REMARKS: 441 8(];" na| na jC




RECORD CONTENT

DRY WEIGHT BIOMASS LOG

MARMAP PLANKTON SURVEY DATA

RECORD CODE _..D¥MB____

LOGS HEET g MARMAP INFORMATION SYSTEM [=1[%F
1w
o |MASTER FILE — of o
8 o o o g—uj -

=z
G RECOMMENDED z |z 17 |57] =
= DATA FIELD DATA ANTICIPATED REQUIRED s CATEGORY = uzJ 4 ég ,'_;)
L DEFINITION UNITS RANGE ACCURACY g DEFINITION I(212158 2
20 |RECORDER RY na na na nal na na na natfna ina
7a { GEAR ID NUMBER na (01,599 na naf na na Ina [na [na {na

~Bg6 L~
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6.2.9.2. Comments on: Dry Weight Biomass Data
A. Footnotes
1) Word length for data resulting from a code group substitution
is, in fact, the maximum length of the substitution element
rather than the Tength of any word(s).

2) Datum Type

Code Meaning
A Strictly an alphabetic field
N Strictly a numeric field
c A field that can contain any combination

of characters.
3) GMT = Greenwich Mean Time
4) The analytical procedure does not warrant the accuracy
implied by the intermediate and master file field length.
Until this is corrected users should report these data with

accuracy not exceeding * 0.05 gm.

B. Items
These Tog sheet fields are not exposed to automatic data

processing,

3-4. Vessel and cruise would already exist in the master file to
which the dry weight biomass data were to he merged. How-
ever, some master files may contain data from several
vessels and/or cruises. In these latter circumstances
"super category” information about which vessel and cruise
has to be supplied when running the MIS program SETUPMRG
(See MIS Documentation Vol. 2, STM n. #1-13 and Vol. 1
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Aiv p. 13a and 33a.

Currently the MIS stores only 3 character data for mesh
aperture. The units are microns. One net has been used,
however, with mesh of 1800 microns. It will be found in

master files as a 3 character work, but its units are

millimeters. Work is underway to standardize all mesh
apertures to units of microns.

The master file contains a decimal equivaient of the in-
verse of the aliquot factor, e.q., an aliquot factor of
2 is stored in a master file as 0.50000. For researchers
more accustomed to aliquot fractions the values found

in the master file are decimal equivalents of the aliquot
fraction. See MIS Documentation Vol.6, SDT p. 11, INST
Code 2 and p. 12, TRNS Code 6.

Narrative data about this analysis currently must be

entered into master file category 441 using the MIS pro-

gram MASTUPD (See MIS Documentation Vol. 2, UPD, p. $#1-18).

"Rinsing Techniques" and "Preservation Techniques" are
preprinted under Remarks. This is to provide a place to
log these details until such time as standard procedures

are established.
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PLANKTON SORTERS WORKSHLET

paGeE 1 oF 3 _

RECORD copg_ M

L OGS HEET (23" MARMAP INFORMATION SYSTEM :E w,
-8 MASTER FILE ) e
e s o238
= DATA FIELD DATA ANTICIPATED REQUIRED M RECCAOTM;&EETD f : 2 Eg E
l;_J DEFINITION UNITS RANGE ACCURACY § DEFINITION g % g gg g
j PPAGE  OF na na na
Z [ OPERATIONAL UNIT na na na
3 { VESSEL na 21 char na
4 | crRulsE vear (GMT)1) | year:00-99 +0.5 min
hyphen:na
cruise:001-999
5 [ STATION na 001-999 na
€ | SAMPLE DATE day (GMT) a1-31 0.5 min NOYE: No master file format has d@s yef beep deveioped.
month (GMT} 01-12 +0.5 min s
year (GMT) 00-99 0.5 min
7 | GEAR/IAESH na 3 char na
(mesh aperture) migron 0G05-1800 +0.5 micron
(mouth diameter) meter 0.10-2.00 +0.005 m |
(mouth heignt} meter 0,1-2.0 10.05 m
(mouth width) meter 0.1-2.0 10,05 m
3 { ORIGINAL EXAMINATION na na’ na
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RECORD CONTENT

MARMAP PLANKTON SURVEY DATA

PLANKTON SORTERS WORKSHOP

oosnEeT Fluanar promTon sreTen [
S B = =R E]
= DATA FIELD DATA ANTICIPATE D REQUIRED o RECCfTMEh"IG%r:ﬁED z E = 5&0: §
w DEFINITION UNITS RANGE ACCURACY § B EFINITION 2121 12€ =
9 |RE-EXAMINATION na na na
10 | SORTER na na na
11 {TOTAL ORIGINAL VOLUME milliliter 000.1-999.9 £0.05 ml
12 ITOTAL ORIG, VOL. MINUS LG. ORGS. milliliter 000.1-993.9 +0.05 ml
13 JFRACTIONED na na na
14 JALIQUOT FACTOR na (001-4096 na
15 {DATE START day {locall 01-31 +0.5 min
month (local}{o1-12 £0.5 min F. No master file format has a
year (local) [00-99 +0.5 min
16 | DATE FINISHED day (Tocal)  101-31 +0.5 min
month (1ocal) {01-12 +0.5 min
year {local) ]00-99 +0.5 min
17 |LARVAE REMOVED na 0001-9999 na
18 1M0. OF HEADS ra 01-99 na
19 r10; OF TAILS na 01-99 na
20 {NO. OF DISINTEGRATED na 01-99 na

RECORD CODE_NnNa-
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MARMAP PLANKTON SURVEY DATA

PAGE _3 ©OF3 _

RECORD CONTENT _ PLANKTON SORTERS WORKSHEET RECORD CODE "8
L OGS HEET g MARMAP INFORMATION SYSTEM x|
—
a IMASTER FILE "1 9 =
a s 1o [Z2ul +
& © - =]
o RECOMMENDED z | Z 2|5 =
= DATA FIELD DATA ANTICIPATED REQUIRED W CATEGORY F e |e Xz 2
u':J DEFINITION UNITS RANGE ACCURACY & BEFINITION S121¢ 22| =
21 | EGGS REMOVED na 000001-999644 na 5QTE. Mo master fila format has aq yetiheon] devélepeH
727 | REMARKS na na na —
7a [ GEAR ID NUMBER na 001-999 na na | na na na ina na|m
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.2 Comments on: Plankton Sorters Worksheet
Footnotes

1) GMT = Greenwich Mean Time

[tems

6. Currently the MIS stores only 3 character data for mesh
aperture. The units are microns. One net has been used,
however, with mesh of 1800 microns. It will be found in
master files as a 3 character word, but its units are
millimeters. Work is underway to standardize all mesh

apertures to units of microns.

General: Data from this log form are not exposed to automatic

data processing.




RECORD CONTENT

MARMAP PLANKTON SURVEY DATA

ICHTHYOPLANKTON SORTING RECORD

RECORD CODE. pg woee

PAGE_1  GFI__

L 0G S H E E T g MARMAP INFORMATION SYSTEM z|
a |MASTER FILE 1 2 &
2 s g 21535 -
: (U] RECOMMENDED =z < o lZa =
: SEFINITION oeirs | MRanee | Tcovmer |8 CaTEoORY |25 &
- 8 DEFINITION O -l =z == [a)
1 EPAGE  OF na na na
2 1 OPERATIONAL UNIT na na na
3 | VESSEL na 21 char na
4 | CRUISE year {GMT) year:00-99 0.5 min
hyphen:na
cruise:001-999
5 | GEAR/MESH na cce na
(mesh aperture) micron 0005-1800 3.5 micron NOTE: Mo master file forpat has ad vet heenldey lapeh
{mouth diameter) meter 0.10-2.00 .005m L
{mouth height} meter 0.1-2.0 .05 m
{mouth width} meter 06.1-2.0 10,05 m
6 | STATION na 001-999 na
7 [ HAUL na 01-9% na
8 | SAMPLE DATE day {GMT) 01-31 0.5 min . _
month (GMT} {01-12 0.5 min .
year (GMT) 00-99 10,5 min 3 .
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RECORD CONTENT

MARMAP PLANKTON SURVEY DATA

ICHTHYGPLANKTON SORTING RECORD RECORD CODE.Na___

PAGE

2

OF

3

L OGS HEET g MARMAP INFORMATION SYSTEM =
% MASTER FILE T.Ts z% %
& RECOMMENDED =1z2122 =
= DATA FIELD DATA ANTICIPATED REQUIRED w CATEGORY e fw e xe] 2
w DEFINITION UNITS RANGE AGGURACY § DEFINITION S 2IE2| &
9 | NO. OF JARS na 1-9 na
jO | ALIQUOT FACTOR na §001-4096 na
11 ] DATE START day (local} |01-31 0.5 min
month (Tocal}| 01-12 +0.5 min
year (Tocal} |00-99 +0.5 min
12 1 EGGS REMOVED na 000001-998999 na
13 | HO. QF VIALS na 1-9 na
14 | LARVAE REMOVED na 0001~5999 na NOTF: Noomaster file format hac ag yetibeen|develone
15 | DATE FINISHED day (local) |01-31 0.5 min
| month (local)lpl-12 +0.5 min
year {Tocal} |00-99 +0.5 min
16 | SORTER na na na
17 { REMARKS na na na
18 | CHECKED BY na na na
19 | DATE day {Jocal) |[01-31 £0.5 min
month (Jocal
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RECORD CONTENT

MARMAP PLANKTON SURVEY

ICHTHYOPLANKTON SORTING RECORD

DATA

RECCORD copE ...nd__

PAGE =2

LoGgS HNEET o | MARMAP INFORMATION SYSTEM -
[ ul
o [MASTER FIiLE =S B~
el o o O E W =
& RECOMMENDED z |z | 2120 =
= 0ATA FIELD DATA ANTICIPATED REQUIRED Ly CATEGORY polw | e 555 2
g DEFINITION UNITS RANGE ACCURACY g DEFINITION Si3|21z2] &

19 | DATE yvear (local) 159-99 +0.5 min

7a | GEAR ID NUMBER na 001-999 na nal na na | na [ nal nafna
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6.2.11.2 Comments on: Ichthyoplankton Sortin0 Record

A, Footnotes

1) GMT = Greenwich Mean Time

Currently the MIS stores only 3 character data for mesh

aperture. The units are microns. OCne net has been used,

however, with mesh of 1800 microns. It will be found in

master files as a 3 character word, but its units are

millimeters. Work is underway to standardize all mesh

apertures to units of microns.

General: Data from this Tog form are not exposed to automatic

data processing.
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ARM A.P_ PLANKTON SURVEY DATA  mee=ort-

lﬁecbnp~coNTENT *ICHTHYDPLANKTON DATA RECORD - LARVAE RECORD copeE ___ IDL
1 S |MARMAP INFORMATION SYSTEM =
| - L OGS HEET - o = Ng
: - o |MASTER FILE — e &
g ' s|g|g|33 -
. o RECOMMENDED z |z [ ] =
= . DATA - FIELD DATA ANTICIPATED REQUIRED w CATEGORY e tw e Ixel 2
- o z
h':J | DVE FI.N,I,T]OiTJ. UNITS RANGE ACCURACY S DEFINITION 31518 gg <
T PAGE .. . OF - . na na na na i na na {na {natina ! na
2| OPERATIONAL UNIT na ha ha na i na na [na |na|na | na
3| VESSEL na b1 char na 35 | VESSEL: 002 lo1 |na {21 |¢
4 crulse year (@) ) lyear:00-99 0.5 min na [ CRUISE (YY-CCC): 004 o1 _Jo1ls !¢
hyphen:na
cruise:001-99%
) 1Seqd-
51 GEAR/MESK- ‘tna 3 char na 2 GEAR: 400 01 01 | Comnjents
. 5eq
(mesh aperture} micron 0005-1800 +0.5 micron 3 | GEAR: 400 |01 [ 03 | Comjents
_ . [Sed
{mouth diameter) meter 0. 10-2.00 +0.005 m 4 | GEAR: 400 {3 04 Comljents
- . . {Ses
(mouth -height} Imetar 0.1-2.0 +0.05 m 5 | GEAR: 400 |01 | 04 %omn ents
: B . FiSeg ]
{mouth width) meter 0.1-2.0 20,05 m 5 | GEAR: 400 [07 { B5 | Comjents
6 | STATION NUMBER [na 001-999 na “na {-STATION NUMBER: 100 Jo1 {pif3 |n
7| HAuL KukeER na 01-99 na ‘na | HAUL NUMBER: 301 o1 Jor|2 N
2| SAMPLE DATE day {GMT) 01-21 +0.5 min ‘na | EXP DATE (DD MM YY}(GMT): 305 [on forf2 | N
R month (GMT)  Jo1-12 +0.5 min 305 |01 Jo3s|z |
year (GMT)  |n0-99 +0.5 min 305 o1 [o3l2 |
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:RECORD CONTENT

"MARMAP PLANKTON SURVEY DATA

- ICHTHYQPLANKTON DATA RECORD - _LARVAE

RECORD copE __I0L

PAGE

2

& . OF

4

s | MARMAP INFORMATION SYSTEM =+lg
L0 G S HEET = : R
o |MASTER FILE ) 2] =
: & . = o | @ jEuwl ~
- z =2
N , o RECOMMENDED = o |Z2al 2
= DATA - FLELD - DATA ANTICIPATED REQUIRED w CATEGCRY elwlE |xel 2
L DEFINITION UNITS RANGE ACCURACY g | DEFINITION 3|2 g 2g| =
9 | VIALS, SORTEDR | ARVAE na 1-9 na na lnpa 0 na na ina na
J0 | TOTAL WHOLE L ARVAE na 0001-2999 na na lna na na na_{na na
11 | ALTOUOT CODF na 01-40 na 6.V AITOQUOT FACTOR: {Order/Other) {514 101 (0 [7 c
{Family) 544 101 1@l |7 C
(Genus) 574 101 101 |7 C
(Species) 635 (01 01 17 C
100000000-. .
12 | TAXON NUMBER na 199399999 na 23 J DRDER / OTHER CODE & NAME: 214101 21 .19 N
23 | FAMILY CODE & NAME: 540 101 01 ]9 N
23 | GENUS CODE & NAME: 570 {01 101 1{9 N
23 |.SPECIES CODE & NAME: 600 101 01 19 N
13 | TAXON NAM'E na 60 char na 23 | ORDER / OTHER CODE & NAME: 510 (01 092 lna [ A
‘23 | FAMILY CODE % NAME: hag {01 02 | na A
23 § GENUS CODE & NAME : 570 |01 (02 |na |A
23 1 SPECIES CODE & NAME: 660 01 02 na | A
14 | VIAL NO. na 01-99 na na | VIAL NUMBER: (Order/Other) 513 101 )01 j2 N
(Family) 543 {01 01 §2 N
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RECORD CONTENT

- ICHTHYQPLANKTON DATA RECORD - LARVAE

RECORD cooe . I0L__

o [MARMAP INFORMATION SYSTEM |=1 i3
- t OGS HEET z Eiu
o [MASTER FILE —1 o| ¢
2 AR NS
: & RECOMMENDED z | = z7| =
= DATA FIELD DATA ANTICIPATED RE QUIRE D " CATEGORY e lw B lxe| 2
: fo]
= DEFINITION UNITS RANGE ACCURACY g DEFINITION 212]eifgl =
14 JVIAL NO. na 01-99 na na |VIAL NUMBER: {Genus) 573)1 01 j o1} 2 1IN
{Species) 604101 [ 01] 2 [N
| - i FHA BOLE
15 [STANDARD LENGTHS millimeter 000.1-999.9 +0.05 MM na |ORDER/OTHER LENGTH {.1 MM): 5301 99 | 13| <4 {n
FAMILY LENGTHS {.1 MM): 564 03}' ?; <a [N
01-[ 01}
GENUS LENGTHS {.1 MM): 5941 99 } 13} Za N
Bi-{ 01
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5.12.2 Comments on: Ichthyoplankton Larvae Data

1)

3

1 -2,
3 -4,

A. Footnotes
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Word length for data resulting from a code group subst tution
is, in fact, the maximum 1ength of the subst1tut1on element

rather than the length of any word( ).

Datum Type
die Mean1ng
A Str1ct1y an a]phabet1c f1e]d
N Strictly a numeric f1e]d
C | ” A field that can cohtajh any_combiqation

of characters.

GMT = Greenwich Mean Time

B. Items

-

These log sheet fields are not egposed to'aotomatic data processing
Vessel and cruise would already ekist in the_master file to
which'the 1arva1 data were to beimerged However, some master
f11es may contain data from several vesse]s and/or cruises. In
these latter circumstances "super category” information about

which ressel and cruise has to be supplfed when running the

MIS program SETUPMRG (See MIS Documentat1on Vo] 2, STM

p. E] 13 and Vo1 A1v p 13a and 33a)

'Current]y the MIS stores only 3 character data for mesh aperture.

The un1ts are m1crons One net has been used however with

mesh of ]800 m1crons. It w111 be found 1n master f11es as a

3 character word but its un1ts are m1111meters Work 1is




underway to standardize all mesh apertures to units of microns.

These Tog sheet fields are not exposed to automatic data

processing. Rather they provide a means for accounting for

all specimens as the samples change hands.

The master file contains a decimal equivalent of the inverse

of the aliquot factor, e.g., an aliquot factor of 2 is stored

in a master file as 0.50000. For researchers more accustomed

to aliquot fractions the values found in the master file are

decimal equivalents of the aliquot fraction. See MIS Documenta-

tion Vol. 6, SDT p. 11, INST Code 2 and p. 12, TRNS Code 6.

These log sheet fields receive special processing.

a.” During data entry the 9 digit taxonomic number alone is
entered. Through special processing {See MIS Documentation
Vol. 6, SDT p. @9, Mnemonic Code COPY) this number appears
twice in the MIS Intermediate File. The MIS program LOGLIST
fs used to.1ist this file for editing purposes. One occur-
rence of the number is Tisted as is, but the taxonomic name
is substituted in the listing for thé other occurrence of
the number. During verification of data enfry, only the
lTisted name need be compared to the taxonomic name on the
log sheet. Spelling need not be checked since LOGLIST has
provided the taxonomic name from the System Code Table. Any

errors must be corrected for both Intermediate File occur-

rences, i.e., in fields TAX and TXC.

When these data are merged into a master file more special

processing takes place. The taxon is assigned to a different
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master file category depending on its taxonomic level

(Order = category 510; Family = category 540; Genus =
category 570; Species = category 600). See MIS Documenta-

tion Vol. 6, SOT p. 2 and @3, Mnemonic Code CFLD. Also

- through TRNS Code -4 (MIS Documentation Vol. 6, SOT p. 12)

both the number and name are placed in words 1 and 2, re-

spectively, of the appropriate category of the master file.

Taxonomic Tevels other than the above four "standard” levels
have been accommodated and are all treated as "Order/Other"
by the MIS. These have thus far resulted in the following
types:

1. Special Fish Name Type 1 - Taxonomic levels Inter-

mediate to the Four Standard Levels, e.q., Sub Family.
The "taxonomic name" is composed of two words -- the
first is the taxonomic name itse}f,'e.g., Serraninae,
and the second is the 9-digit taxonomic code of the
next higher "standard" Tevel to which this name
belongs. The purpose of the second word is to allow
inclusions of, for example, subfamily specimens in
family summaries. Due to the special processing

of TRNS Code 4 described above a master file with

data about fhe taxon Serraninae would have data in

category 510 as follows:
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Master File Word HWord
_Word _ Content Meaning

100000007 Taxonomic number

SERRANINAE Subfamily name

170020000 Taxonormic number of
"standard" level
(Family) to which
Serraninae belongs

Special Fish Name Type 2 - Multitaxa which are indis-

tinguishable from each other, e.g., labridae and
Scaridae. The "taxonomic name" is composed of two
words -- the Tirst consists of the two or more scienti-
fic names connected by slashes (so as to appear to

the MIS as one word); and the second is the 9-digit
taxonomic code of the next higher "standard" level to
which these names belong. Due to the special

processing of TRNS Code 4 described above a master

file with data about the taxa Labridae and Scaridae

would have data in category 510 as follows:

Master File Word Word

Word Content Meaning

1 100000002 Taxonomic Number

2 LABRIDAE/SCARIDAE  Multitaxa Name

3 170000000 Taxonomic Number of
"standard" level (Order)

to which Labridae and

Scaridae belong.




3.

4.
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Special Fish Name Type 3 - Disintegrated (unidentifi-

able) Specimens. Due to special processing of TRNS
Code 4 described above a master file with data about
disintegrated specimens would have data in category

510 as follows:

Master File Word Word
Word Content Meaning
1 100000001 Taxonomic Number
2 DISINTEGRATED/FISH/EGGS  Specimen Name

Special Fish Name Type 4 - Recurring Unknown Speci-

mens which are Expected to Eventually be Identified.
If specimens of a single taxon cannot be identified,
but the investigator desires to distinguish them from
any other unknowns and expects eventually to identify
them, a "taxonomic name" and number can be assigned,
Since it is common that such unknowns are assigned
Tetters or numbers until they are identified and that,
e.g9., unknown #1 at one institution may not be the
same taxon as unknown #1 at another institution, the
assignment of “"taxonomic néméf and number must account
for these situations. The mefhod used by the MIS is
as follows: | |

Each éeparate institution 1dehtifying plankton and

.us1ng the MIS for data process1ng must maintain one

]1st of in- house unknowns preferab]y labeled numeric-
ally and 1nc1ud1ng suff1c1ent descrwpt1ons {narrative

and/or graphic) to keep each unknown separate. A1l



investigators at the institution will use this list.
The "taxonomic name" assigned to each unknown is
composed of two words -- the first word identifies the
kind of unknown, e.g., UNKNOWN/FISH/14; and the second
is the initials of the institution from which the
unknown originated, e.g., HL = Highlands Laboratory;
ZSOP = Polish Sorting Center; NA = Narragansett Labora-
tory. Due to the special processing of TRNS Code 4
described above a master file with data about tempor-
arily unknown specimens would have data in category
510 as follows: |

Master File Word Word
Word Content Meaning

1 100000023 Taxonomic Number

2 UNKNOWN/EGG/106* Specimen Name
3 HL Initials for Highlands
Laboratory

*No unknown larvae have been assigned codes as yet.

| Special Fish Name Type 5 - "Preferred" vs "Secondary"
Names. Disputes over the naming of organisms are
constantly occurring and affect some of the names to
which the MIS has assigned codes. The determinatien

of preferred names is a process which is taxonomist-
dependent and isn't compatible with stable and efficient

data processing. Thus the MIS has somewhat arbitrarily

determined "preferred" vs "secondary" status for taxa
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names. In the large majority of cases only the prefer-
red name is used by the MIS. In cases where & second
name is also in common:dse the MIS contairs both names.

Using Lophius americanus as an examplz of a preferred

name, Lophius piscatorius as a secondary name, the

MIS will contain the followiny:
The System Code Table (SYSCODES) group No. 23 will]
contain the nine digit code of 195010202 and *the code
substitution of AMERICANUS ( PISCATORIUS ).
The pertinent section of the output of the application
program AS9SRT (See MIS Documentation Vol. &, ASS,
p. 81-18) which alphabetically Tists the taxa names
preceded by their codes, will appear as:

195010200 LOPHIUS

195010202 LOPHIUS AMERICANUS

195010201 LOPHIUS GASTROPHYSUS

LOPHIUS PISCATORIUS ~ See LOPHIUS
AMERICANUS

170070200 LOPHOLATILUS
Thus the person using the seéondary name can find it
when scanning ASSRT, but instead of finding a code,
will be referred to tha "MIS preferred name" where the
9-digit code is given,
The pertinent section of the output of the applications )
program CDGPLIST (See MIS Documentation Vol 6, CDL,

P. P1-99) will appear as:




Bionumeric
Cade Order/0Other Family Genus Species

195000000  LOPHIIFORMES

195010000 LOPHIIDAE

195010100 LOPHICMUS
195010200 LOPHIUS
195010201 _ GASTROPHYSUS

195010202 AMERTCANUS
g (PISCATORIUS)

NOTE: The important factor to remember about Special
Name Type 5 is that if a user believes that a
preferred and secondary name{s) really represent
more than one taxon, that the user immediately
request a separate code for the additional
name(s). For those who disagree with this
splitting the MIS can summarize what they may
consider to be synonymous taxa. But, without

separate codes the MIS cannot provide data

except for the lumped taxon.

The Master File category 510, 540, 570 or &00
(depending on the taxonomic level of the name) will
appear as:

Master File Word Word
Word Content Meaning

1 195010202 Taxonomic -Number
2 AMERICANUS  Preferred Name

{ ) Cue to Secondary Name
4 PISCATORIUS Secondary Name

d. Taxonomic Numbers for the unknown larvae (not expected to be

eventually identified) and for larvae of the four "standard
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taxonomic levels are assigned according to Bullis, Roe and
GatTin (1972). Assignments for non-"standard" specimens
described in c. 1-4 above are made from a block of numbers,
100000001-100999999, and are assigned consecutively as
requested. The non-"standard” numbers have no taxonomic
"sense™ as compared to the "standard" numbers.

Insertions, deletions, and changes to the 9 digit bionumeric
code are under strict System control. Any such requests
should be directed as indicated in Section 3.5.3.1.1.

The following programs are available for displaying or listing
the codes: CODECHK, CODELIST, CDGPLIST, and ASSRT.

. These are all described in MIS Documentation Vol. 6.

Standard length data for fish larvae in an MIS master file are
unusual compared to most other scalar data. Larvae length data
are stored to the nearest 0.1 millimeter but the decimal point
s implied -- for most other scalar data the decimal point is
explicitly stored.

This data log field receives special processing. During data
entry a variety of lengths may be entered along with their cor-
responding frequencies. During the merge into a master file the
frequencies for similar lengths are suwmed. . Each resulting pair
of values is stored in identical words of adjacent master file
categories, e.g., if species standard lengths are involved, the
first Tength is stored in word‘ggg of category 606 and the fre-
quency of that length is stored in word one of category 608,

The pair of values for the second occurring lenath would be

stored in words two of the respective categories. For a complete
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description of the special processing done on these data, see
MIS Documentation Vol. 6, SDT, p. @1-17, Mnemonic Codes ADPHN,
REPT, INCD, RGRP, NGRP, GRPD, GETR, SLIN, INST, and MORA.

These 1og sheet fields receive special processing. See MIS
Documentation Vol. 6, SDT, p. 1§-11, Mnemonic Code INST.
Narrative data about this analysis currently must be entered
into master file category 441 using the MIS program UPDATE (See
MIS Documentation, Vol. 2, UPD p. @1-18).

C. General

Items 11-18 a1l receive special processing described in MIS

Documentation Vol. 6, SDT p. 92-@3, Directory Syntax Code CFLD.




Loy
B3
] . 1 £ 4
MARMAP PLANKTON SURVEY DATA PAGE——"2 s
—hl=<
—q
oMo
RECORD CONTENT ICHTHYOPLANKTON DATA RECORD - EGGS rRecorp cope IDE ?f,_ o
h — 5
' S|&
o | MARMAP INFORMATION SYSTEM =115 3]
L OGS HE E T = o 3
a IMASTER FILE : A m
8 o o QZw b Y]
o Z 13 e
0] RECOMMENDED =4 =z o tZa =
= DATA FIELD DATA ANTICIPATED REQUIRED L CATEGORY e lw |2 |xe| 2 o
B =
g DEFiINITION UNITS RANQE ACCURACY 3 DEEINITION a = g gg < S
1 | PAGE OF na na na na ina na na na_|na na
2 { OPERATTIONAL UNIT na na Ina na ina na [na |na Ina_ {na
"3 {VESSEL na 21 chayr na 35 JVESSEL: N2 (01 fna 121 1C
. ial ) I
4 [ CRUISE ear (GMT) 3) year:00-99 +3.5 min na 1CRUISE (YY-CCC): no4 |01 10] 16 c NS
hyphen:na !
cruise:0071-999
{Sce
5 | GEAR/MESH na 3 char na 2 {GEAR: 400 101 (01 [Comnibnts
(See
(mesh aperture) micron £005-1800 +0.5 micron 3 | GEAR: 400 [01 |03 (Commknts
- [See
(mouth diameter) - meter ¢.10-2.00 +0.005 m 4 | GEAR: 400 101 j04 {Commknts
7 {See]
{mouth height} meter 0.1-2.0 +0.05 m 5 |GEAR: 400 101 04 ((Zomn':nts
See
(mauth width) meter 0.1-2.0 +0.05 m §5 [JGEAR: 400 {61 05  Comupnts
6 | STATION NUMBER ra 001-999 na na }STATION NUMBER: 100 61 101 3 N
7 | KA mo. na 01-99 na na |HAUL NUMBER: 01 01 |01 |2 |w
8 | SAMPLE DATE day (GMT) 01-31 +0.5 min na |EXP DATE (DD MM YY)(GMT): 305 |01 jo1 |2 N
month (GMT) 01-12 +*0.5 min 305 {01 02 |2 N
lyear {(GMT) 00-99 0.5 min 305 {07 03 |2 N




MARMAP PLANKTON SURVEY DATA Pace - or A
RECORD CONTENT _ TCHTHYOPLANKTON DATA RECORD - EGGS ' RECORD coDE __ 1DE
LOGS HEET g IMARMAP INFORMATION SYSTEM :E &l
a [MASTER FILE - o] &
2 s lolelzul wy
T - =] R
o RECOMMENDED LRSS Y N
= DATA FIELD DATA ANTICIPATED REQUIRED w CATEGORY Ry | xe -
g DEFINITION UNITS RANGE ACCURACY 9 DEFINITION S15418 g =
9 YVIALS SORTED EGGS na 1-9 na na Ina na__a  jna na_|na
10 ] TOTAL WHOLE EGGS na 0001-9999 na ng Jna na__fna ina [na_|na
13 VALIQUOT CODE na 01-40 na 6 1AL T1QUOT FACTOR: (Order/Other) |514 101 0t |7 C
_{Family) 244 101, 101 |7
(Genus ) 574 101 {01 |7 C
(Species) 635 101 101 17 C
100000000~ .
12 | TAXON NUMBER . na 193993949 na 23 |ORDER /QTHER CODE & NAMF: s10 _Ig1 |01 19 N
23 | FAMILY CODE & NAME: 540 101 __{01 |9 N
23 1GENUS CODE & HAME: 570 J01 {0t |9 i
23 | SPECTES CODE & NAME - 600 (01 (0} {9 i
13 | TAXON NAME na 60 char na 23 | ORDER / OTHER CODE & NAME: 510 [0 02 |na [A
T
23 | FAMILY CODE & MAME: 540 101 102 |na (A
23 | GERUS CODE & NAME: 570 101 |02 fna | A
23 [SPECIES CODE & NAME: 600 101102 |n2 | A
326
NO. NOT ANALYZED 0000nn0-939999 Na pHUENMBER HOT ANAL Y200 (Ordor/Other) 161 101 |6 [N
(Familv) [556 |01 |01 |6 N

~¢dée-




MARMAP PLANKTON SURVEY DATA

pace 3 oF 4

L0oG S H EE T o | MARMAP INFORMATION SYSTEM |=.[5"
< ot
a iIMASTER FILE ) g1 &
3 oo |24 ~
-
& RECOMMENDED z |z |Z[z5] =
- DATA FIELD DATA ANTICIPATED REQUIRED b CATEGORY w2 |=xe] 2
" GE AC CURACY Q S lz|olsg &
= DEFINITION UNITS RAN R a DEFINITION o i ozl o
14 | NO. NOT ANALYZED na 000000-999999 na na [NUMBER MOT ANALYZED:(Genus) 586 010l te L
L {Speciss) 1672 101 101 I8
15 | VIAL NO. na 101-199 na na |VIAL NUMBER:(Medow/(thov) R13 ol ni i1
' (Famjily) [V T [ O 0 I Bl
(Genus) 573 61 {01 |3 N
{ Species) 604 101 161 [3° [N
: 01- fo1-
16 | STAGE na 001-999 na. 20 lEGG STAGRE CODE:{Qrder/Othery 519 ma {12 I3
) 0i- [01-
{Family) 549 {99 112 |3 N
GT- 107~
(Genus) 579 199 |12 |3 N
oT=—[0T-
{Species) 670 199 {12 |3 N
, ‘ 0T 0T
17 JEGG DIAMETER Lﬂiilimeter 0.01-9.99 +0.005 mm na: |EGG DIAMETER (MM):(Order/Other)520 (95 (12 |4 C
" HE UT=""TuUrl=
{Family) 550¢ 9% {12 {4 |C
01- 101-
{Eenus) 580 499 12 |4 G
ol- [01-
' {(Species) 674 199 [12 {4 ¢
18 [OIL GLOBULE DIAMETER ni11imeter 0.01-9.99 *0.005 mm na |0 GLORULE DIAMETER (MM):
- ' ' (Order/Other) [521 R

—€d¢-



- MARMAP PLANKTON SURVEY DATA PacE A oF -
RECORD CONTENT . ICHTHYDPLANKTON DATA RECORD - EGGS " - RECORD coDe __ IDE__
. SIMARMAP INFORMATION SYSTEM (=[5
LOGS HEET 2 - Z 1o
a |[MASTER FILE 1 2] =
8 . s lo|=u}
& o zZ[|2a
o RECOMMENDED zZ 2 SlEg 2
= DATA FIELD DATA ANTICIPATED REQUIRED n CATEGORY Ely|elxe F
; DEFINITION UNITS RANGE ACCURACY g DEFINITION S22 gl g«
18 | OIL GLOBULE DIAMETER millimeter 0.01-9.99 0.005 mm na | OIL GLOGULE DIAMETER (MM):
oT- ot
(Family)’ 5651 {99 |12 [4 ¢
oT-fo1-
(Genus} 581 {99 (12 14 C
o1- 01-
{Snecijes) 676 199 112 14 C
19| ID BY na na na ﬁa na na fna {nafna | na
7a| GEAR TD NUMBER na 101999 ‘na na { na na_f{na |{nai|na [ na

~vée-




-225-

2 Comments: Ichthyoplankton Egg Data

Footnotes

1) Word length for data resulting from a code group substitution
is, in fact, the maximum length of the substitution element
rather than the length of any word(s).

2) Datum Type

Code . Meaning
A Strictly an alphabetic fie1d
N Strictly alnumerfc field
c A field that can contain any combination

of characters.

3} GMT = Greenwich Mean Time

Items

1-2. These 1bg sheet fields are not exposed to automatic data

processing.

3-4. Vessel and cruise would already exist in the master file to
which the egg data were to be merged. However, some master
files may contain data from several vessels and/or cruises.

In these latter circumstances "super category" information about
which vessel and cruise has to be supplied when running the

MIS program SETUPMRG (See MIS Documentation Vol. 2, STM p. #1-13
and Vol. 1, Aiv p. 13a and 33a).

5. . Currently the MIS stores only 3 character data for mesh
aperture. The units are microns. One net has been used,
however, with mesh of 1800 microns. It will be found in

master files as a 3 character word, but its units are miili-
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14-15.
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-226-

meters. Work is underway to standardize all mesh apertures

to units of microns.

These log sheet fields are not exposed to automatic data

proceésing.

The master file contains a decimal equivalent of the inverse

of the aliquot factor, e.g., an aliquot factor of 2 is stored

in a master file as 0.50000. For researchers more accustomed

to aliquot fractions the values found in the master file are

decimal equivalents of the aliquot fraction. See MIS Docu- .

meritation Vol. 6, SDT p. 11, INST Code 2 and p. 12, TRNS Code 6.

These log sheet fields receive special processing. See MIS Docu-

mentation Vol. 6, SOT p. 1@ & 11, Mnemonic Code INST.

These log sheet fields receive special processing,

a. During data entry the 9 digit taxonomic number alone is
entered. Through special processing (See MIS Documentation
Vol. 6, SOT p. $9, Mnemonic Code COPY), this number appears
twice in the MIS Intermediate File. The MIS program LOGLIST
is used to list this file for editing purposes. One occur-
rence of the number is listed as is, but the taxonomic name
is substituted in the listing for the other occurrence of
the number. During verification of data entry, only tﬁe
1isted'name need be compared to the taxonomic name on the
log sheet. Spelling need not be checked since LOGLIST has
provided the taxonomic name from the Sysfem Code Table.

Any errors must be corrected for both Intermediate File

occurrences, i.e., in fields TAX and TXC.
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When these data are merged into a master file more special
processing takes place. The taxon is assigned to a different
master file category depending on its taxonomic level

(Order = category 510; Family'=‘category 540; Genus =
category 570; Species - category 600). See MIS Documentation
Vol. 6, SDT p. @2 and @3, Mnemonic code CFLD. Also through
TRNS Code 4 {MIS Documentation Vol. 6, SDT, p. 12) both the
number and name are placed in words 1 and 2, respectively,

of the appropriate category df the master file.

Taxonomic 1evéIs other than:the four "standard" Tevels

have been accommodated and are all treated as "Order/Other"
by the MIS. These have thué far resulted in the following

types:

1. Special Egg Name Type 1 - Taxonomic Levels Inter-

mediate to the Four Sfandérd Levels, e.g., Sub Family.
The "taxonomﬁc name" is composed of two words -- the
first is the taxonomic name itself, e.g., Serraninae
and the second is the 9-digit taxonomic code of the
next higher “sténdard“ level to which this name
belengs. The purpose of the second word is to allow
inclusions of, for example, subfamily specimens in
family summaries. Due to the special processing

of TRNS Code 4 described above a master file with

data about the taxon Serraninae would have data in

category 510 as follows:




T e

Master File Word Word

Word Content Meanina

1 100000007 Taxonomic numbeyr
2 ~ SERRANINAE ~ Subfamily name
170020000 Taxonomic number of
"standard" level
(Family} to which
Serraninae belongs

Special Egg Name Type 2 - Multaxa which are ‘indis-

Scaridae. The "taxonomic name" is composed of two

tinguishable from each other, e.q., Labridae and

words -- the first consists of the two or more scienti-

fic names connected by slashes (so as to appear to

the MIS as one word); and the second is the 9-digit

taxonomic code of the next higher "standard" level to %
|

whiph these names belong. Due to the special
processing of TRNS Code 4 described above a master

file with data about the taxa Labridae and Scakidae

would have data in category 510 as follows:

Master File Word Word
Word Content - Meaning

1 100000002 Taxonomic Number
2 LABRIDAE /SCARIDAE Multitaxa Name
170000000 Taxonomic Number of
"standard” level (Order)
to which Labridae and

Scaridae belong.
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special Eag Name Type 3 - Disintegrated {unidentifiable)

Specimens. Due to special processing of TRNS Code 4
described above & master file with data apout disin-

tegrated specimens would have data in category 510

as follows:
Master File Word Word
Word Content Heaning
1 100006001 - Taxonomic Number
2 DISINTEGRATED/FISH/EGG Specimen Name

special Eqg Name Type 4 - Recurring Unknown Specimens

which are Expected to Eventually be Identified.

If specimens of a single taxon cannot be identified,
but the investigator desires to distinguish them from
any other unknows and expects eventually to identify
them, a "taxonomic name" and number can be assigned.
Since it is common that such unknowns are assigned

Tetters or numbers until they are identified and that,

“e.g., unknown #1 at one institution may not be the

same taxon as unknown #1 at another institution, the
assignment of "taxonomic name" and number must account
for these situations. The method used by the MIS is
as follows:

Each separate institution identifying plankton and
using the MIS for data processing must maintain one
1ist of in-house unknowns preferably labeled numeric-

ally and including sufficient descriptions {narrative
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and/or graphic) to keep each unknown separate. All
investigators at the institution will use this list,
The "taxonomic name" assigned to each unknown is
composed of two words -- the first word identifies the
kind of.unknown, e.qa., UNKNOWN/EGG/14; and the second
is the initials of the institution from which the
unknown originated, e.g., HL = Highlands Laboratory;
Z50P = Polish Sorting Center; NA = Narragansett Labora-
tory. Due to the special processing of TRNS Code 4
deséribed above a master file with data about tempor-
arily unknown specimens would have data in cateqory
510 as follows:

Master File Word Word
Word ' Content Meaning

1 100000023 Taxonomic Number

2 UNKNOWN/EGG/1086 Specimen Name

3 HL Initials for High-
lands Laboratory

Special Egg Name Type 5 - "Preferred" vs "Secondary"

Names. Disputes over the naming of organisms are

constantly occurring and affect some of the names to
which the MIS has assigned codes. The determination
of preferred names is a process which is taxonomist-

dependent and jsn't compatible with stable and 9fﬁ¢f?“

data processing. Thus the MIS has somewhat arbitréﬁﬂy

determined "preferred" vs "secondary" status for taxd
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names. In the Targe majority of cases only the prefer-
red name is used by the MIS. In cases where a second
name is aiso in common use the MIS contains both names.

Using Lophius americanus as an example of a preferred

name, Lophius piscatorius as a secondary name, the

MIS will contain the following:
The System Code Table (SYSCODES) group no. 23 wili
contain the nine digit code of 195010202 and the code
substitution of AMERICANUS ( PISCATORIUS ).
The pertinent section of the output of the application
pragram A9SRT (See MIS Documentation VYol. 6, A9S, |
©p. 81-18) which alphabetically lists the taxa names
preceded by their codes, will appear as:

195010200 LOPHIUS

195010202 LOPHIUS AMERICANUS

195010201 LOPHIUS GASTROPHYSUS

LOPHUS PISCATORIUS _ See LOPHIUS
AMERICANUS

170070200 LOPHOLATILUS
Thus the person using the secondary name can find it
when..scanning A9SRT, but instead of finding a code,
will bereferred to the "MIS preferred name" where the
9-digit code is given.
The pérfihent section of the output of the applications
program CDGPLIST (See MIS Documentation Vol. 6, COL,

p. B1-89) will appear as:



Bionumeric
Code Order/Other Family Genus Species

195000000  LOPHIIFORMES

195010000 LOPHI IDAE

195010100 LOPHIOMUS

195010200 LOPHIUS |
195010201 - GASTROPHYSUS

195010202 AMERTCANUS
(PISCATORIUS)

NOTE: The important factor to remember about Special

Name Type 5 is that if a user believes that a
preferrgd and Secondary name(s) really represent
more than one téxon, that the user immediately
request a sepafaté code for the additional
name(s). For those who disagree with this
splitting the MIS can summarize what they may
consider té‘be synonymous taxa. But, with-

out separate codes the MIS cannot provide

data except for the Tumped taxon.

The Master File category 510, 540, 570 or 600
(depending on the taxonomic level of the name)
will appear as:

Master File Word : Word
Word Content Meaning

1 195010202 Taxonomic Number
2 AMERICANUS  Preferred Name
( ) Cue to Secondary Name

PISCATORIUS Secondary Name
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d. Taxonomic Numbers for the unknown eggs (not expected to be
eventually identifiad) and for eqgs of the four "standard”
taxonomic'1evels are assignéd accofding to Bullis, Roe and
-Gatlinr(1972),.-Assignments for non-"standard" specimens
described in c. 1-4 above are made from a block of numbers,
100000001-100999999, and are assigned consecutively as
requested. The non-"standard" numbers have no taxonomic
"sense" as compared to the "sténdard“ numbers.

Insertions, deletions, and changes to the 9 digit bionumeric

code are under strict-System control. Any such reqyests

should be directed as indicated in Section 3.5.3.1.1.

The fo11owing programs are available for dfsplayingnor listing
the codes: CODECHK, CODELIST, CDGPLIST, and ASSRT.

-These are all described in MIS Documentation Vol. 6;

16-18. These log sheet fields receive special pfocessing. WHen an egg
is analyzed for stage, egg diameter, and oil globule diémeter
the resulting triplet of values is stored in identicaixwords of
adjacent master file categories; e.g., if a specimen of eqgq is

identified to genus, its stage is stored in word one of cateqory

579, its diameter is word one of category 580, and its oil
globule diémeter in word one of category 581. The triplet of
values for the second spécimen would be stored iniwords_;yg

of the respective categories.

For a complete description of the processing done on these data
see MIS Documentation Vol. 6, SOT §1-g7, Mnemonic Codes ADPN,
REPT, INCD, RGRP, NGRP, GRPD, qnd GETR.

C. General. Items 11-18 all receive special processing described in MIS

Documentation Vol. 6,.SDT p. $2-93, Directory Syntax Code CFLD.
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5.2.14.2 Comments on: Zooplankton Data
A. Footnotes

1) Word length for data resulting from a code group substitution
is, in fact, the maximum ]éngth of the substitﬁtion elament
rather than the length of any word(s).

2) Datum Type |

gggg Meéning;
A Strictly an alphabetic fiefd
N © Strictly a numeric field
C A-field that can contain any combimation
of characters.

3) GMT = Greenwich Mean Time

These log sheet fields are not exposed to automatic data

processing.

Vessel and cruise data would already exist in the master file

to which the zooplankton data were to be merged. However, some
master files may contain data from several vessels and/of
crdises. In thesé latter circumstances "super category"
_informationrabout which vessel and cruise has to be supplied
when running the MIS'prdgram SETUPMRG (See:MIS=Docuﬁentation
Vol. 2, STM, p. §1-13 and Vol. 1, Aiv p. 13a and 33a)

Currently the MIS.stores-onjy_B character data for mesh épertur&

The units are microns. One net has been-used, however, with

mesh of 1800 microns.” It will be found in master files as a
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3 character word, but its units are millimeters. Work is under-
way to standardize all mesh apertures to units of microns.
The master file contains a decimal equivalent of the inverse
of the aliquot factor, e.g., an aliquot factor of 2 is stored
in a master file as 0.50000. For researchers more accustomed to
aliquot fractions the values found in the master file are decimal
equivalents of the aliquot fraction. See MIS Documentation
Vol. 6, SDT p. 11, INST Code 2 and p. 12, TRNS Code 6.
a. The "Four-Diagit Interim Code for MARMAP Zoop]anktbn Data"
was inherited by the MIS. It is, in fact, a nine-digit
code -- the first five characters being blanks. Thus it
- fits into the MIS format for the standard code also used for
fishes. (See Bullis et al. 1972, in Section 3.5.3.1.1).
Unlike the fish codes the zooplankton code numbers do not
fit into a hierarchy which reflects the phylogenetic order.
Rather, blocks of numbers have randomly been set aside for
taxonomic groups as needed.
NOAA's National Oceanographic Data Ceriter has developed
and satisfactorily tested a "universal" organism code.
Steps have been taken to get NODC code assignments for both
the 9- and 4-digit MIS code organisms, but no conversion
0f the MIS to the NODC codes has begun. Non-MIS users
- should give serious consideration to the NODC code.
b. During data entry the 9 digit taxonomic number alone is
entered. Through special processing (See MIS Documentation

Vol. 6, SDT p. #9, Mnemonic Code COPY) this number appears
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twice in the MIS Intermediate File. The MIS program LOGL1g;
s used to list this file for editing purposes. One occyp.

rence of the number is listed as is, but the taxonemic name

AR

is substituted in the listing for the other occurrence of

the number. During verification of data entry, only the

listed name need be compared to the taxonomic name on the
log sheet. Spelling need not be checked since LOGLIST has
provided the taxonomic name from the System Code Table.

Any errors must be corrected for both Intermediate File

occurrences, j.e., in fields TAX and TXC.

c. Since the 4 digit codes make no phylogenetic "sense™ 200-

plankton data could not conveniently be sorted into taxo-

nomic levels. Master file category 510 contains all zoo-

plankton names regardless of taxonomic level, hence the
category_definition”"Order/Other Code & Name"
d. When these data are merged into a master file more special
processing takes place. Through TRNS Code 4 (MIS Docu-
~mentation, Vol. 6, SDT p. 12) the number and name are

placed in words 1 and 2, respectively, of category 510

of the master file.

| e. Special taxonomic names have received 4 digit code assign-

ments. Thase have thus far resulted in the following types:

1. Special Zooplankton Name Type.l - Multitaxa which at

some Life Stages are Indistinguishable from each other,

e.9., "Paracalanus and C1ausoca1anus“; "Pseudoacalanus

minutus or Paracalanus parvus". The first example would

appear in category 510 of a master file as follows:
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Master File Hord : Word
Word Content Meaning
1 4031 Taxonomic Number ;
: !
2 PARACALANUS First of the multi- §
taxa names i
3 AND ~Multitaxa indicator
4 CLAUSOCALANUS  Second of the multi-
taxa names

Special Zooplankton Name Type 2 - Recurring unknown

Specimens which are Expected to eventually be Identified.
If specimens of a single taxon cannot be identified,

but the investigator desires to distinguish them from any

a "taxonomic name" and number can be assigned. Since
it is common that such unknowns are assigned letter
or numbers until they are identified and that, e.q.,

unknown #1 at one institution may not be the same taxon

as unknown #1 at another institution, the assignment of
"taxonomic name" and number must account for these
situations. The method used by the MIS is as follows:
Each separate institution identifying plankton and using
the MIS for data processing must maintain one list of
in-house unknowns preferably labeled numerically and
including sufficient descriptions (narrative and/or
graphic) to keep each unknown separate. A1l investi-
gators at the institution will use this list. The

“taxonomic name" assigned to each of these unknowns
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includes the unknown and institution name, as

well as any taxonomic name which is known. An example

of such data would appear in category 510 of a master

file as follows:
Master File Word Word
Word Content Meaning
1 0208 Taxonomic Number
2 Sagitta/unknown/1*  Specimen Name

3 NYOSL Initials of Institution

* The use of slashes to make the specimen name

one word-has not been consistently used in the MIS.

3. Special Zooplankton Name Type 3 - "Preferred" vs

"Secondary" Names. -Disputes over the naming of organisms

are constantly occurring and affect some of the names to

which the MIS has assigned codes. The determination of
preferred names is a process which is taxonomist-dependent
and isn't compatible with stable and efficient data
-ﬁrocessing. Thus the MIS has somewhat arbitrarily deter-
mined "preferred" vs "secondary" status for taxa names.
-In the large majority of cases only the preferred name

is used by the MIS. 1In cases where a second name is also

in common use the MIS contains both names. Using

Spiratella retroversa as an example of a preferred name,

and Limacina retroversa as a secondary, the MIS will contain
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the following:
The System Code Table ({SYSCODES) group no. 23 will
contain the four digit code of 0301 and the code
substitution of SPIRATELLA RETROVERSA (. LIMACINA
RETROVERSA ).
A listing of the MIS program A4SRT {See MIS docu-
mentation Vol. 6, A4S, p.@#1-¢8), which alphabetically
lists the taxa names preceded by their codes, will
appear as:
0446 LESTRIGONUS SP.
LIMACINA ‘INFLATA - SEE SPIRATELLA INFLATA
LIMACINA RETROVERSA - SEE SPIRATELLA RETROVERSA

L O R I I A L L I T I R R I R R A A

0303 SPIRATELLA INFLATA

0301 SPIRATELLA RETROVERSA
Thus the person usiﬁg fhe secondary name can find it
when scanning A4ST, but instead of finding a code will
be referred to the "MIS preferréd name* where a 4 digit
code is given.

The Master File category 510 will appear as:

Master File Word Word
Word Content Meaning
1 0301 Taxonomic Number

2 & 3 SPIRATELLA RETRO-
VERSA Preferred Name

487 ( ) Cues to Secondary Name

5 & 6 LIMACINA RETRO-
VERSA Secondary Name

NOTE: The important factor to be remembered about
Special Zooplankton Name Type 3 is that if a

user believes that a preferred and secondary
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names {s) really represents more than one taxon
that the user immediately request a separate
code for the additional names{s}. For those
who disagree with this splitting the MIS can
summarize what they may consider to be synony-

mous taxa. But, without separate codes the

MIS cannot provide data except for the Tumped

taxon.

Insertions, deletions, and éhanges to the 4 digit
interim code for zoop1ankton data are under strict
System control, Any such requests should be di-
rected as indicated in Section 3.6.4.1. The follow-
ing programs are available for 1isting the codes:

CODECHK, CODELIST, CDGPLIST, and A4SRT.

These log sheet fields receive special processina. Buring data

ehtry a variety of lengths may be centered along with the cor-

responding sex and Tife stage for each specimen. The frequency
of 1engfhs‘is assumed to be one. Constant data (e.g., the adult
life stage code or sex unknown code) or a no data value (e.g.,
ﬁhen 1ehgths wére not measured) may be entered. Each resulting
triplet of data is stored in idehtical words of adjacent master
file categories, e.g., the first specimén’s length would be
stored in category 534, word 01, its sex in category 532, word 01,

and fts life stage in category 519, word 01. The triplet of

'va1ues for second specimen would be sorted in words 02 of the respec-

tive categories. No substitutions are made for sex or life

stage, nevertheless the list of these codes s stored in the MIS
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SYSCODES for System Security; For a complete description of'ﬁhe
special processing done on these data, see MiS'Docﬁﬁentation :
Vol. 6, SDT p. @1-17, Mnemonic Codes, ADPN, REPT, INCD, RGRP, ;'_
NGRP, GRPD, GETR, AND MORA. o | B

17. Narrative data about this analysis curkentTy‘mUst be entered
into master file category 441 using the MIS program UPDATE {See
MIS Documentation, Vol. 2, UPD p. @]-18)l.

18. This log sheet field is not exposed to automatic data

processing. ) ) i
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7. APPENDIX I1 - CALCULATIONS USED- FOR MARMAP SURVEY I DATA

7.1 CABLE CAPACITY OF A WINCH DRUM |
Figure 7.1 shows the dimensions of .a winch. drum which
are necessary when calculating the drum's cable capacity.

Those dimensions are used in the formula below:

J=(dg+M) xMxExK

e

J = drum capacity (in feet) for cable diameters
as détermined by the value of K used.

dg drum diameter (in inches)
~depth of drum flange (in inches)
Tength between drum flanges (in inches)
factor to be applied for the cable size
under congideration (see Table of Factors

below):

Cable Diameter (in) ~Factor (K)

1/4 - 4.16
5/16 | 3.02
3/8 1.86

7/16 1.37
172 1.05
9/16 .. .828
5/8 . 672
3/4 465
7/8 - TV

1- | .262
1-1/8 .207
1-1/4 | 167
1-3/8 .138
1-172 116

1-5/8 - | | .099

1-3/4 .085

1-7/8 | : .074

2- | .066

2-1/8 ‘ | .058

2-178. 052
2-3/8 .046
2.1/2 - - ,042
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7. Winch drum dimensions necessary when

S

calculating drum cable capacity.

B
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NOTE: To obtain chain length in place of cable
Tength multiply cable length by .10
(applicable only when chain size = cable
diameter. Example: 5/8" chain = 5/8"
diameter cable.}

7.2 RATIO OF NETTING APERTURE AREA TO MOUTH AREA FOR A PLANKTON NET -

7.2.1 MARMAP Bongo Net

[ron + toan]
| r)? .

m

, NHERE

ratio of nett1nq aperture area to mouth
area

diameter of cy11ndr1ca1 port1on of net
(in meters)

“height of cylindrical portxon of net
(in metérs)

diameter of base of frustumal portion
of net (in meters)

diameter of top of frustumal portion
of net (in meters)

height of frustumal portion of net
{in meters)

decimal equivalent of percent open area
of netting, e.g., for NITEX333, P = 0.46

radius of net mouth {in meters)

7.2.2 MARMAP Neuston Net

Log) v -

WHERE :

I = ratio of netting aperture area to mouth
area ' :

dy= diameter of base of frustumal net (in
meters)
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.MARMAP Neuston Net (cont.)

d,= d1ameter of top of frustumal net (in
meters)

hf=_height of frustumal net {in meters)

P = decimal equivalent of percent open area
of netting, e.g., for NITEX505, P = 0.50

h = height of net mouth (in meters)

w = width of net mouth {in meters)

MOUNT OF WIRE OUT FOR DESTIRED MAXIMUM TOW DEPTH

The Tength of the towing wire is only one factor involved in the maximum

1ing depth achieved by'a plankton net. Also 1nv61ved are towihg.speed,
size and net configuration, payout and retrieval rates, and vektica1

'érences in subsurface currents. Thus, the formulae given below are

. ted only as an initial aid for determining wire length. After actual

ing debth méasurements are éXémﬁﬁed” appropriate'adjustments must be made.

General Formula

L= z

cos 8
WHERE:
L = wire 1enqth to ach1eve deswred max i mum

tow depth (in meters)

™~
n

desired maximum tow depth (in meters)

cos 8 = cosine of the anticipated wire ang1e
at maximum wire out. Wire angle is
measured between the towing wire and
the vertical.

2 61 cm Bongo Array Formula

L=27+3.7
0.756

WHERE :
L

wire out to achjeve desired maximum tow
depth (in meters)

[
13

desired maximum tow depth (in meters)
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This formula is the resuTt of severai hundred tows from
a vafiety of.ships and conditions during which actual
‘maximum tow depths were measured. It should be used
S only for desired depth >50 meters (see Figure 2.5).
7.4 MAXIMUM DEPTH sAMPLED FOR A 61 CM BONGO ARRAY
Tow depths shou1d be obta1ned from actuaT measurements. However,
fa11ure or loss of the recorders may occur. If so, tow depths may sometimes
be calculated. Listed below is a heirarchy of formulae leading from the
.hostrpreferred to the 1east preferred methods. Use of any of the calcula-
t1ons may affect data qua11ty
7.4.1 Measured Depth from Bathykymograph

7.4.2 Cos1ne of_the_Average Arctangent Method - appropriate for tow depths
o >50 meters and in areas of no current gradient in the water coTumn_

to be'samp1ed.

= {cos [arctan(taney + tanf,+ ...+ tanen)]}{L}
' n

WHERE : |
rA ca1cu1ated tow depth (in meters)
tano:;, tang,, etc. 3 tangent ‘of wire angles measured during

retrieval. - MWire angles are measured
betwéen towing wire and the vertical.

n = number of wire angles measured during retrieval
L = maximum wire.out‘(in meters)

7.4.3 Straight Cos1ne Law - appropr1ate for tow depths <50 meters and

in areas of no current gradients in the water co]umn to be sampled.

7 =1 cos o
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WHERE :
Z = calculated tow depth (in meters)
L = maximum wire out (in meters)
cos @ = cosine of the wire angle at maximum wire

out. Wire angle is measured between
towing wire and the vertical.

ﬁ _Regression Equation - appropriate for tow depths >50 meters and in

areas of no current gradients in the water column to be sampled.

7 = =3.7 + 0.756
L

WHERE :
7.

-calculated tow depth (in meters)

L

maximum wire out {(in meters)

5 SAMPLER DESCENT OR ASCENT RATE FOR A DOUBLE OBLIQUE TOW

U= {({L1) {(cos o1)}

- {{L2) {cos 02)}
t, -t

2 1
WHERE:

U = descent (if negative) rate or ascent (if
positive) rate (in meters/second)

L1= wire out at start of time increment (in
meters)

cosine of wire angle at start of time
increment. Wire angles are measured
between the towing wire and the vertical.

cos 3

-
[
H

wire out at end of .time increment {in meters)

2}
o
(7]
o
N
]

cosine of wire angle at end of time increment
: t, - t; = duration of time increment (in seconds)

6 FORMALIN CONCENTRATION

Formalin 1is a saturated agueous solution df'formaTdehyde'gas, about 40%

ormaldehyde by weight, i.e., 100% formalin s 40% formaldehyde.
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Formalin Concentration (%) = volume of 100% formalin

volume of 100% formalin + vylume of sea water

7.7 FLOWMETER CALIBRATION

Since flowmeters may not exhibit a linear response to changing flow
speedss‘théy must be calibrated at several different speeds ﬁithin the.range
of intended use. | | | | |

Some investigatdrs calibrate f]owmeters.for a particular net so that the
caTibration‘factbr has units of volume per revolution. The equation below

yields a factor which has the units of length per revolution, and which must

be multiplied by the area of the mouth of.the net in which it is used in order

to obtain volume per._revolution.:

-0
F=R
WHERE :
F_='f10wmeter calibration factor (in meters per
revolution) at a specific flow speed
D = distance necessary to produce one flowmeter
impeller revolution (in meters)
R =

one flowmeter revolution

7.8 VOLUME OF WATER FILTERED
7.8.1 Standard MARMAP Neuston Net

The assumption is made that the net fishes with the mouth opening
one-half smeerged_durihg_the tow. -Also the standard array does not include
a flowmeter so distance towed is derived from tow speed and duration. =-we're
é flowmeter to_be,emp]oyed; distance wou]d be measured as‘in,Sections 7.9:.1.1

(1-3), below.

V = {0.5h) (w) x (D/t) (t)
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WHERE ;

~
0

volume of water filtered (in meters cubed)

h = height of the mouth of the neuston net
(in meters)
W = width of the mouth of the neuston net
(in meters)
D/t = towing speed (in meters/second)
t = duration of: tow (in seconds)

7.8.2 (Circular Mouth Net for Water Column Sampling, e.q., Bongo.

Calculations of volume filtered should be based on calibrated flowmeter
data. However, failure or loss of the meters may occur. If s0,
Tess preferred methods of vb?ume calculation may sometimes be employed.
Listed below is a hierarchy of fbrmu1ae beginning with the most
preferred and Teading to the Teast pkeferred. Use of other than
‘the first of these may affect data qua11ty
7.8.2.1 A1l Data Available
V=RxFxA
WHERE :
v

calculated volume of water filtered (in
meters cubed) '

R = number of flowmeter revolutions during tow

F = mean of the calibration factors determined
before and after each cruise (in meters per
revolution).

A = area of net mouth (in meters squared)

7. 8_2 2 Current Flowmeter Calibrations Not Available - use factory
calibration data ’

v = R x F,:F x A



WHERE:

-V = calculated volume of water filtered (in-
meters cubed)

‘number of flowmeter revolutions during tow

factory calibration factor (1n meters
‘per revolution)

A = area of net mouth (in meters'squared)

7.8.2.3 Flowmeters Lost pf Malfunctioned - derive distance towed from
ship speed and duration of tow :

S V=AxtxS
WHERE :

V = calculated volume of water filtered {in
meters cubed) ‘

= area of net mouth (in meters squared)

duration of tow (in seconds)

ship speed during tow (in meters per second).
" Speed is obtained from different methods
listed below in order of preference:

currently calibrated flowmeter data available
from most other tows during the cruise

R]_ X Fl, R.2 X F2

-average speed calculated from other tows
during the cruise where currently calibrated
meters funct1oned properly (in meters per
second)

= revolutions for flowmeters 1-n used in the
calculation '

= calibration factors for meters 1-n used in
the calculation (in meters per revolution)

= duration of tows 1-n used in the calculation
{in seconds)

number of tows used in the calculation.
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(2} Factory calibrated flowmeter data available
for most other tows during the cruise - use
equation in section 7.8.2.3 (1), above, where
Fi, Fn = factory calibration factors.

(3) No flowmeter data available for the cruise -
use measured ship speed.

(4) No flowmeter data available; no measured ship |
speed data available - use estimated ship speed. .

7.9 STANDARD HAUL FACTOR

Plankton tows differ with respectto volume of water filtered and
maximum tow depth. In order to make data values from them comparable

these values must be normalized through the use of a standard haul Yf
factor: L

1

value per tow = {count in aliquot) x (aliquot factor) i

normalized value

If]

(count in aliquot) x (aliquot factor) x |
{standard haul factor) -

7.9.1. Surface Tows ' Y;

7.9.1.1 Factor for value/1000 m?> |

1000 b
H= §Fxo b

WHERE : -

surface standard haul factor {for values

H ﬁ
' per 1000 meters squared) b

width of the mouth of the net (in meters)

=
fl

Lww )
1]

distance towed (in meters). Distance is ]
obtained from different methods listed below I
in order of preference:

(1Y D=RxF i
b

WHERE : k;
R = number of flowmeter revolutions during ﬂ

' the tow |
F = mean of the flowmeter calibration factors i!
determined before and after the cruise L

(in meters per revolution) |

. |:

(2)D=RxF :

f I
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WHERE :

R = number of flowmeter revolutions during
the fow

Ff.z factory calibration factor {in meters
per revolution)

(3) D=S xt
WHERE : |
S = speed of ship dUring tow (in meters per

second) calculated according to Section
7.8.2.3 (1-4) above _ ,

1

t = duration of tow (in seconds)

7.9.1.2 Factor for value/1000 m3

1000

WHERE:

H = surface standard haul factor (for value
per 1000 meters cubed}

A = area of the mouth of the net (in meters
squared), which was actually sampling
(only L total mouth area for a standard
MARMAP neuston tow)

D = distance towed (in meters) calculated
according to Section 7.9.1.1 (1-3) above

7.9.2  Water Column Tows

7.9.2.1 Factor for value/10 m?

WHERE :

H = water column standard haul factor (for
value beneath 10 square meters of sea
surface)

7 = maximum tow depth (in meters) calculated
according to Section 7.4 above

V = volume of water filtered (in meters cubed)
calculated according to Section 7.8 above




100

H=
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:2.2 Factor for value/100 m3,

WHERE :
H .

1l

water column standard haul factdr‘(for_vaiue
per 100 meters cubed)

=T
n

volume of water filtered (in meters cubed)}
calculated according to Section 7.8 above

0 NORMALIZED ABUNDANCE OF ORGANISMS

0.1

Total Organisms-

Nt=Cx'QxH

WHERE:

Ni= normalized abundance of total organisms
(in number per 1000 meters squared, number
per 10 meters squared, or number per 100
meters cubed--depending on the value of
H used)

C = number of organisms counted in the aliquot

”HQ _ ATiquot facfor (usua11y =1 fofi?%éh_farvae)

H = standard haul factor--see Section 7.9 above

10.2 Organisms of Particular Length, Stage, etc.

R k B
Ni= 164 + (25 x Cp)l x Qx H

WHERE:

Ni= normalized abundance of organisms of a
particular length range, sex, stage, etc.
{in number per: 1000 meters squared, number
per 10 meters squared, or number per 100

“meters cubed--depending on the value of
H used)

;= number of organisms in the aliquot which
fell within the length, sex, stage, etc.,
range C o o

C¢= total nUmber of organisms in the aliquot
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= number of organisms ‘in the aliquot, mot
analyzed for length, sex, or stage, etc,

aliquot factor (usually = 1 for fish larvae)

Q
H

| _ standard haul factor--see Section.7.9 above
- 7.i1 fNORMALIZED;CONCENTRATiON OF TAR QR PLASTIC
. Np?‘(G -P) x QXH '
| WHERE :
No= normalized concentration (iﬁ grams‘per.
1000 meters squared., Use of other standard

haul factors for this concentration would
be inappropriate.)

G = combined weight of air-dried paper and tar
or plastic in aliquot (in grams)

p = ﬁeigﬁt'5¥ air-dried paper {in grams}

I 5]iﬁﬁbt:fattor (usually = 1 for tar and
i p]astics)'

H standard hau] factor--see Section 7.9 above

,7 12 NORMALIZED ZOOPLANKTON IISPLACEMENT VOLUME
Ny = (VC - V1) x Q x H
WHERE _ _
Ny= norma11zed d1sp1acement volume (in milliliters
per 1000 meters squared, ml per 10 meters
squared, or ml per 100 meters cubed--depending
on the value of H used)

¥.= combined vo?ume of plankton and liquid (in
- milliliters)

ui:_volume of filtrate liquid (in milliliters)

0 =[a11quot factor (usually = 1 for displacement
volume).

: _ _ o - H = standard haul factor--see Section 7.9 above
713 NORMALIZED DRY WEIGHT BLOMASS

M= Iy - (B - By ()] X Oy x H
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WHERE :

Ny = normalized dry weight (in grams per 1000
meters squared, grams per 10 meters squared,
or grams per 100 meters cubed--depending on
the value of H used) of the nth sample
weighed when a large number of samples are
being processed. See Section 3.4.3.2 above

Ny = dry weight (in grams), uncorrected for air
exposure, for the nth sample weighed

weight of the "blank" container (in grams)
measured after the final sample is weighed

L?‘
o

Bj = weight of the "blank" container (in grams )
measured at the initiation of sample weigh- -
ing

T = total number of samples being weighed (ex-
cluding blank samples)

n = the nth sampie sequence number (excluding
blank samples) '

Qn = aliquot factor for the nth sample

x
]

standard haul factor--see Section 7.9 above

.14 NORMALIZED ASH-FREE DRY WEIGHT BIOMASS

fo (N - (B - Byd(3—)13-1¥py - [(Bp - B;) (737)] x Qp _'>< H}
WHERE :

Nf = normalized ash-free dry weight biomass (in
grams per 1000 meters squared, grams per
10 meters squared, or grams per 100 meters
cubed--depending on the value of H used) of
the nth sample weighed when a large number
of samples are being processed. See Section
3.4.3.2 above :

This bracketed expression, defined in Sec-
tion 7.13 above is the dry weight (in grams)
corrected for air exposure

{1

Y, = ash weight (in grams) uncorrected for air
exposure, for the nth sample weighed (ex-
cluding blank samples)

NOTE: Remaining terms are as defined in Sec-
tion 7.13 above




7.15 NORMALIZED CARBON BIOMASS

Ne = E”E_EQQX We x Qx H

WHERE:

N. = normalized carbon concentration (in grams

per 1000 meters squared, grams per !0 meteyg
squared, or grams per 100 meters cubed--
depending on the value of H used)

carbon analyzer sensor output, e.g., thermg.
couple counts ‘

carbon analyzer calibration factor based on
known carbon dioxide standards, i.e., grams
carbon per sensor output

weight of sample in crucible (in grams)

constant weight of dried material in aliquot

aliquot factor

standard haul factor--see Section 7.9 above

YT U. S. GOVERNMENT PRINTING OFFICE: 1983--601-347--41




{eontinued from inside front cover)

Proceedings of the Summer Flounder (Paralichthys dentatus) Adge and Growth
orkshop, 20-21 May 1880, Northeast Fisheries Center, Woods Hole,
Magsachuseltts. By Ronal W. Smith, Louise M. Dery, Paul G. Scarlett, and
mbrose Jearld, Jr. December 1981. iv + 14 p., 10 figs., 6 tables. NTIS
~cess. No. PB82-174921,

9. Status of the Fishery Resources Off the Novtheastern United States for
981, By Resource Assessment Division, Northeast Fisheries Center. January
982, iii + 114 p., 44 figs., 44 tables. NTIS Access. No. PB82-184946.

ters.

. 3. Culf and dtlantiec Survey for Selected Organic Pollutants in Finfish. By
Fmo- aul D. Boehm and Pam Hirtzer. April 1982. vii + 111 p., 46 figs., 31
ables, 2 app. NTIS Access. No. PB82-2%4111,

4, Eeosystem Definition and Commmnity Structure of the Macrobenthos of the
EMP Monitoring Station at Pigeon Hill in the Gulf of Mainas. By Alan W.
ulbert, Kenneth J. Pecci, Jonathan D. Witman, Larry G. Harris, James R.

ears, and Richard A, Cooper. May 1982, xii + 143 p., 16 figs., 10 tables, 9
sp.  NTIS Access. No. PB83-112474.

5@ Seasonal Phytoplankion Assemblages in Nowrtheastern Coastal Waters of the
wited States. By Harold G. Marshall and Myra S. Cohn. July 1982. vi + 31
8 figs., 2 tables, NTIS Access. No. PB83-116715.

Contaminants in New York Bight and Long Island Sedimente and Demevrsal
Speciee, and Contaminant Effects on Benthos, Sunmer 1980. By Robert N. Reid,
ohn E. 0'Reilly, and Vincent S. Zdanowicz, eds. September 1982. x + 96 p.,
figs., 21 tables. NTIS Access. No. PBR3-152116.

l. Summary of the Physical Oceanographic Processes and Features Pevtinent to
Pollution Distribution in the Coastal and Offshore Waters of the Rortheastern
ted States, Virginia to Maine. By Merton C. Ingham (ed.), Reed S. Arm-
ong, dJd. Lockwood Chamberlin, Steven K. Cook, David G. Mountain, Ronald J.
1itz, James P. Thomas, James J. Bisagni, John F. Paul, and Catherine E.

arsh. December 1982, vi + 166 p., 21 figs., 2 tables. NTIS Access. No.
B83-156364.

» Stock Diserimination of Swummer Flounder (Paralichthys dentatus) in the
iddle and South Atlamtic Bighte: Results of a Workshop. By Michael J,
jarty, Glenn Delaney, John W. Gillikin, Jr., John C. Poole, Daniel E. Ralph,
1 G. Scarlett, Ronal W. Smith, and Stuart J. Wilk. January 1983. 1ii +
Pes 2 figs., 3 tables. NTIS Access. No. PBB3-168856.

?» Envivonmental Benchmark Studies in Casco Bay - Portland Barbor, Mains,
Pril 1980. By Peter F. Larsen, Anne C. Johnson, and Lee F. Doggett. January
83. xi + 173 p., 39 figs., 12 tables, 2 app. NTIS Access. No. PB83-184069,

» Anrual NEMP Repowi on the Health of the Wovtheast Coastal Waters of the
ited States, 1981. Northeast Monitoring Program Report No. NEMP-IV-82-65.
§ruary 1983, «xii + 86 p., 21 figs., 15 tables, 1 app.



INFORMATION & PUBLICATIONS OFFICE
NORTHEAST FISHERIES CENTER
NATIONAL MARINE FISHERIES SERVICE, NOAA
WATER §T.

WOODS HOLE, MA 02543

POSTAGE AND FEES PAID
U.S. DEPARTMENT OF COMMERGE
COM-210

NOAA SCIENTIFIC AND TECHNICAL PUBLICATIONS

The National Oceanic and Atmospheric Administration was esiablished as part of the Department of
Commerce on October 3, 1970. The mission responsibilities of NOAA are to assess the socioeconomic impact of
natural and technological changes in the environment and to manitor and predict the state of the solid Earth, the
oceans and their living resources, the atmosphers, and the space environment of the Earth,

The major components of NOAA regularly produce various types of scientific and technical infermation in

the following kinds of publications:

PROFESSIONAL PAPERS—Important definitive
research results, major techniques, and special investi-
gations.

CONTRACT AND GRANT REPORTS—Reports
prepared by contractors or grantees under NOAA
sponsorship.

ATLAS—Presentation of analyzed data generally
in the form of maps showing distirbution of rainfall,
chemical and physical conditions of aceans and at-
mosphere, distribution of fishes and marine mamals,
ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS—Re-
ports containing data, observations, instructions, etc.
A partial listing includes data serials; prediction and
outicok periodicals; technical manuals, training
papers, pianning reports, and information serials; and
miscellaneous technical publications.

TECHNICAL REPORTS—Journal quality with
extensive details, mathematical developments, or daia
listings.

TECHNICAL MEMORANDUMS—Reports of pre-
liminary, partial, or negative research or technology
results, interim instructions, and the like.

0 A0S,

latormation on ovailobility of NOAA publications can be obtained from:

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D821)
ENVIRONMENTAL DATA AND INFORMATION SERVICE
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.5. DEPARTMENT OF COMMERCE

6009 Executive Boulevard
Rockville, MD 20852




