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1. INTRODUCTION 

The ~larine Resources ~~onitoring, Assessment, and Prediction (NARMAP) 

Program is a National Narine Fisheries Service program providing informc,tion 

in support of mari ne fi shery resources management. MARr~AP encompasses the 

collection and analysis of data to provide basic information on the composition, 

location, abundance, and condition of the commercial and recreational marine 

fishery resources of the United States (Nt1FS 1971 and 1973; TRt~ 1973a and 1973 b). 

The pri nci pa 1 elements of MARMAP include reSOUl'ce surveys, ana lyses of 

commercial and recreational fish catches and the environment of fish stocks, 

(fishery oceanography). Each 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 

mortality rates) plus information on environmental and food chain conditions 

to produce updated stock assessments. ~lARMAP is presently bei ng conducted 

from each of four strategically located Nt~FS Fisheries Centers headquartered at 

Woods Hole, Hassachusetts; Miami, Florida where it is called SEAMAP for South­

eastern Area r~onitory Assessment and Prediction Program; La Jolla, Cal ifornia; 

and Seattle, Washington. 

Resource Surveys--Three types of r~ARMAP surveys are conducted. The 

first (Survey I--!chthyoplankton) assesses planktonic eggs and larvae of all 

fish species, pelagic and demersal, as well as other zooplankton which can be 

sampled with plankton nets. These survey operations have been conducted 

cooperatively in the Atlantic Ivith 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 and Japan. Surveys are also conducted 

jOintly with several state and private research institutions. A second type 

of survey (Survey !!--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, and 

shrimp). Bottom survey operations are conducted with ICNAF (now NAFO) nations 

in the northwest Atlantic from Greenland to Cape Hatteras; under contract with 

the state of South Carolina from Cape Hatteras to the Florida Keys; in the 

Mississippi delta region; and in the northeast Pacific off California, Oregon, 

Washington, Alaska, and in the East Bering Sea. A third type of survey (Survey Ii:: 

Pelagic Fish) assesses species that live off the bottom (salmon, herring, mackereli 
J' 

tuna, squid, menhaden, and others). Surveys of pelagic fish pose special problems j 

Effective stock assessment of these migratory species requires, among other things, 

the application of hydroacoustic and remote sensing techniques. 

A high degree of uniformity and standardization in Survey I operations is 

essential to achievement of MARMAP objectives. Every effort must be made to 

insure data comparability. This document specifies procedures for the at-sea 

collection and laboratory analyses of MARMAP Survey I data. 

The reader should also consult the following two manuscripts: "Collecting 

and processing data on fish eggs and larvae in the California Current region" 

by Kramer, Kalin, Stevens, and Thrailkill; and "Standard techniques 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 INTRODUCTION 

This section contains specifications and procedures for the at-sea 

acquisition of standardized MARMAP Survey I data. Log forms for the recording 

of data are included. Techniques for the quality control of all data are 

presented. Survey I methodology is described separately from that of Surveys 

II and III. In practice, however, these surveys are conducted simultaneouslY 
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separately or not numbering between stations BT's is incompatible with a data 

base management approach. Therefore, BT lowerings should be considered a 

station and be assigned a station number. Unden~ay 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 multiple 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 

quality control analyses, this integrated concept must be in evidence during all 

steps from data capture through data processing, and later analysis. A "master" 

station log containing information on the time and place 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--this is done 

deliberately to prevent the proliferation of divergent data. Following each 

cruise these logs are used to produce an accepted list of station positions for 

the voyage. This list is made promptly available to all who are to be involved 

in the analyses of cruise data. Specifications for master station data are 

given in Section 6, Appendix I. 

2.2.1 t1ARr·1AP Master Station Record 

Figure 2.1 shO\~s an example of a master station log, the MARMI\P Master 
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Station Record (r1SR). Instructions for completion of the log form are presented 

below: 

~lAm'1AP Master Station Record (r;orm MSR, 10/80) 

NOTE: In the event that data are not available 

due to equipment malfunction or other cause, enter 

an ! in the appropriate space on the log, and give 

reason under "Remarks" area. 

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

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. 

Station Number 

Arri va 1 Date 

Latitude 

Longitude 

Position Check 

h: 

Arrival Time 

Bottom Depth 

Wind Speed 

The number of the station assigned consecutively beginning 

with the first station of the cruise. 

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

The latitude of the station to the nearest whole degree 

and whole minute north or south. 

The longitude of the station to the nearest whole degree 

and whole minute east or west. 

Enter initials after having checked acceptability of 

position with bridge. 

The Greenwich Mean Time of arrival on station. 

Depth to the bottom at this station to the nearest ~Jhole 

meter. 

Wind speed (sustained) at arrival on station to the nearest 

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

Air Temp. 

Surface Temp. 

degree, magnetic or true. 

NOTE: Under the "Remarks" section, record any signigicant 

wind speed and/or direction deviations occurring subse-

quent to those existing 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. If the vessel is underway both the 

speed and direction of the wind have to be corrected 
1 

using a wind vector computer, e.g., Felsenthal Instruments. 

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

nearest 0.1 degree Centigrade. 

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 

according to the table below and Figure 2.2. 

HEIGHT GROUP 
(Average height to base) 

Hi gh Clouds 

(16500-45000 ft) 

Middle Clouds 

(6500-23000 ft) 

Low Clouds 

(0-6500 ft) 

CLOUD TYPE ENTER 

Cirrus o 

Cirrocumulus 

Cirrostratus 

Altocumulus 

Altos tratus 

~Iimbos tratus 

Stratocumulus 6 

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

commercial products. 

, 
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CIRRUS 

CIRROCUMULUS 

CIRROSTRATUS 

ALTOCUMULUS 

ALTOSTRATUS 

Low, dork,shapeless cloud layer, usuolly 

nearly uniform, but sometimes with 
ragged, wet looking bases. 

Nimbostratus is the typiCal rain­

cloud. The precIpItation which falls 

from thIs cloud is steady or inter­

mittent, but not showery. 

NIMBOSTRATUS 

STRATOCUMULUS 

STRATUS 

CUMULUS 

CUMULONIMBUS 

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

Cumulus 

Cumulonimbus 

Cloud not visible owing 

to darkness, fog or other 

7 

8 

9 

analogous phenomena X 

Amount of celestial dome covered with clouds to the nearest 

OKTA (1/8) entered according to the list bel 0\,1: 

CLOUD AMOUNT (OKTAS) 

o 
1 OKTA or less, but not zero 

2 OKTAS 

3 OKTAS 

4 OKTAS 

5 OKTAS 

6 OKTAS 

7 OKTAS 

8 OKTAS 

Sky obscured, or cloud amount cannot 

be estimated. 

ENTFR 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

The vertical distance between trough and crest of local 

wind generated waves, to the nearest 0.1 meter. 

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

made at this station. 

The Greenwich Mean Time of the beginning and ending of any 

type of observation at this station. 
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Name of individual filling out the log. 

Name of individual reviewing the log. 

2.3 MARMAP SURVEY I (ICHTHYOPLANKTON) 

2.3.1 Platforms and Equipment 

2.3.1.1 Vessels 

Generally, vessels utilized for these operations will be in the 30 to 60 

meter (100 to 200 foot) length category. For example, the average length 

of an NMFS fisheries research vessel is 46 meters (151 feet). For inshore 

operations, a minimum length of 18 meters (60 feet) is usually necessary; ho.,­

ever, small vessel s may be acceptabl e under certai n ci rcumstances and provi ded 

that they can meet other Survey I requirements. 

Minimum functional requirements and performance specifications 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 (measured from the vertical) of 47
0 ~ 50 

for up to thirty minutes 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 constant selected speed not to exceed ~ 0.25 knots. 

NOTE: The speed and maneuverability requirement is 

a consequence of the more specific requirements. that 
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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 limited range and 

endurance may be used for conduct of Survey I 

activities 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 handling of biosampling and environmental 

gear shall be a minimum of 18.6 m2 (200 ft2). The area \,ill be located such 

that: (1) sampling gear may be deployed from the side 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 I 

vessels to accommodate the specified procedures for preservation and labeling 

of biosamples. 

Laboratory area shall be confi gured to separate the "wet" operati ons from 

"dry" 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 vlith 

standard 1 aboratory equi pment, i ncl udi ng \,orkbenches, storage cabi nets, dral'iers, 

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 ft
3

) is required. In addition, 

approximately 0.28 m3 (10 ft 3) are needed for storage of 4 and 8 liter (or gallon a1lII 

2-gallon) jars or cans (capacity for 12 to 24 of each) to preserve large 

nekton. A small amount of storage space (1.1 m
3 

or 40 ft
3

) is required for 

storage of jars to contain dried biomass samples. Racks of sufficient strength 
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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 100e to 

30oe. On vessels operating in areas where it is possible for ambient climatic 

extremes to cause storage room temperatures to be outside these specified 

temperature limits, temperature control equipment is required to maintain the 

stated limits. 

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 

fon~ard of an imaginary line forming a 300 angle (apex at propellors) with 

the ship's center.line. Deployment aft of this line is not acceptable. 

A hydrographic "cage" is required for crew safety and to enable the 

safe handling of sampling gear without danger of damage and loss of samples 

due to contact with the side of the vessel in heavy seas. Additional equipment 

requirements are: 

a. Hi re angle incl inometer. 

b. Remote wire angle readout (in pilot house), to permit control of 

wire angle to ± 50 (recommended). 

c. Hose (connected to salt vlater 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 101'lering, and gravity lowering. The drum must have a cabie 

length counter and level wind mechanism and shall accommodate at 

least 500 meters of 6.4 mm (1/4 inch) cable. 

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

cab 1 e does not infer that 1/4 inch must be used. For 

instance, 3/16 inch hydrographic cable may be utilized. 

The winch will have sufficient power to produce a line 

pull of approximately 680 kg (1500 lbs) at approximately 

122 mimi n (400 ft/mi n) at mean drum 1 ayer. ~Ji nch wi 11 

be located such that the operator has line of sight to 

the person handling the sampling gear. 

2.3.1.1.7 Navigation 

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 (~ 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 \,ell as to assure safety of personnel and gear. 

2.3.1.2 Environmental Data Acquisition 

In order to meet MARMAP program objectives environmental measul'ements 

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 

oceanographic 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 \"/ind driven (temperature and sal inity 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 synoptic hours (0000,0600, 1200, 1800 G.M.T.). 

Methods whi ch wi 11 produce data compa rab 1 e with those of MARi~AP may 

be obtai ned from the U. S. Department of Commerce, NOAA/N~lFS, Woods Hole, 

Massachusetts 02543. 

2.3.2 i~ARMAP Bongo Sampler 

The standard sampling gear for all MAR~lAP Ichthyoplankton (Survey I) 

operations is the Bongo net (Posgay and Marak, 1980)(Fig. 2.3). It consists 

of two cylindrical mouth openings in which flowmeters (General Oceanics, or 

equivalent) are fastened. The tawing wire passes between the cylinders and 

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

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

6 times the wall thickness. The nets are of a cylinder-cone configuration, 
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3.6 m long. The mesh aperture of one net is 0.333 mm and of the other net, 

0.505 mm, and the ratios of their mouth a)'eas 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 em 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 t~ARMAP Ichthyop1 ankton (Survey I) operations 

is the double 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 which are not comparable to double 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 equally (i.e., the paths of descent and ascent 

should be straight lines). 

T 
I 
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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. HOvlever, 

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 tOlv are measured at flowmeter entry into 

and exit from the water, respectively. 

2.3.2.4 Towing Speed 

Tovling 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 tOl'lS difficult. For vessels without means for measuring speed 

a valid tow may be achieved by monitoring wire angles during retrieval 

(Section 2.3.2.6). 

2.3.2.5 F10wmeters 

At the beginning of each tOI'l both flowmeter readings are recorded 

("Flowmeter Start") to the nearest whole revolution (see MARMAP Zooplankton 

Sample Log, Section 2.3.2.12). Care must be taken to prevent this reading 

from changing prior to the commencement of sampling, e.g., "windmilling". 

NOTE: F10wmeters are calibrated at the beginning 

and ending of each cruise. Calibration can be done 

by tOl'll'ng the fl owmeters (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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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 least for large vessels, the response 

is likely to be more satisfactory. When a non-telemetering incl inometer 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. In 

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 

1 
I 
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flowmeter's exit from water) are recorded. Standard tows result in zero "time 

at depth". 

2.3.2.7 Time-Depth Recorder 

After taking the sampler on board the TOR trace shall be examined to 

determine the tow's acceptability. Payout ("time going out") and retrieval 

("time coming in") durations must be within ~ 5% of those resulting from 

dividing the maximum wire out for the haul by the rates given in Section 2.3.2.6. 

Ideally the lines of descent and ascent should be straight--indicating 

that descent and ascent rates have been constant. If no TOR was used, but 

·wire angle measurements were taken during both payout and retrieval, calcula­

tions of the rate of descent and ascent can be made by the formula: 

Rate* = 

t t ** 
2 1 

where: 

L1 = wire out at start of increment 

cos 6
1 

= cosine of wire angle at start of increment 

L2 = wire out at end of increment 

cos 8
2 

= cosine of wire angle at end of increment 

t1 = time at start of increment 

t2 = time at end of increment 

*Rate is positive (ot) for ascent and negative (-) for descent. 

** t - t should equal 12 sec for payout and 30 sec for retrieval. 
2 1 

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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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 unreasonable 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 theil' 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;~ formalin. and sea water 

solution as they come aboard to harden specimens 

prior 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 



----------------
-24-

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

Mesh Aperture of Coarsest Acceptable 

Co 11 ecti ng Net Mesh Aperture of 

Draining Pan 

(J.l ) (J.l ) 

947 333 

505 333 

333 253 

254 153 
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occasions the sample 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 pos3ible, 

separate these organisms, rinse any small adhering 

organisms into the bucket containing the sample, 

log a description of the large or~anisms and 

estimated volume and discard them. 

- -------------, 

Quantitatively transfer the sample from the bucket or beaker to the 

draining pan. After the water has drained off, transfer the sample 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 

organ isms. Add sea water to about 3/4 full before i ntroduci ng the preserva ti ve. 

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 \vish to alter the preservative they use. For 
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Milliliters of concentrated formalin added 

to sample for various concentrations 

5% 6% 8% 10% 
( PLANKTON) 

3.0 3.6 4.8 6.0 

6.0 7.2 9.6 12.0 

12.0 14.4 19.2 24.0 

24.0 28.8 38.4 48.0 

48.0 57.8 76.8 96.0 

192.0 230.4 307.2 384.0 

960.0 1152.0 1536.0 1920.0 
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further information about preservatives, see 

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 

Fill out and apply outside and inside jar labels. Inside labels are 

written with waterproof ink (Higgins Engrossing Ink, No. 892, which does not 

clog the pen--Kohinoor Rapidograph No.1 or 0 --or equivalent). Outside 

labels, due to their oily surface texture, are Ivritten with ball point pen. 

Preprinting and color coding these labels for the gear and mesh used is 

helpful. Figure 2.7 shows examples of inside and outside labels of this kind. 

Instructions for completion of these labels are presented below: 

MARr·1AP Jar Labels (Form JAR, 9/78) 

Jar labels are preprinted and color coded for the common gear and mesh 

used. Inside labels are written with waterproof ink (Higgins Engrossing 

Ink, No. 892, which does not clog the pen--Kohinoor Rapidograph No.1 or 0 

or equivalent). Outside labels, due to their oily surface texture, are 

written with ball point pen. 

Date (GHT) 

Vessel 

Crui se 

Station 

Haul 

The date (Greenwich Mean Time) of the start of the haul. 

The full name of the vessel making the cruise. 

The last two digits of the year of the vessel's cruise 

follol'led 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 type of tOlv Ivas 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. 

of 

Mesh 

Gear 

This is necessary when gear of identical characteristics 

are deployed on the same haul. 

The consecutive number of the jar plus the total number 

of jars containing the sample from this haul. 

Enter the mesh aperture size in microns, e.g., 1800, 

253, 333. 

Enter the whole name of the gear used for the haul. 

2.3.2.12 MARMAP Zooplankton Sample Log 

Fill in appropriate parts of the Master Station Record and prepare a 

log sheet for the plankton 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 log form are presented beloYI: 

MAR~lAP 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. 

Operational Unit The name of institution preparing this log, e.g., ZSOP, 

SEFC, U.S. Coast Guard, NEFC, Woods Hole. 

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. 

Station Number 

Haul No. 

Start Time 

Start Date 

Shir Speed 

Ship Heading 

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 failure under "Remarks". 

The Greenwich Mean Time that the sampler{s') flowmeters{s) 

enter the water. 

Greenwich date (day-month-year) of the start of this haul. 

The average speed of the ship during the tOl·1 recorded to 

the nearest 0.1 knot. 

NOTE: If these data are other than measured ships 

speed through the \;ater, so indicate under "Remarks". 

The heading of the ship during the tow to the nearest 

whole degree, magnetic or true. 



Measur. Tow 

Depth 

Time Going Out 

Time at Depth 

Time Coming In 

Duration of Tow 

Depth Instrument 

Make 

Ser. No. 

Spring Depth 

Gear I.D. Number 
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The measured, maximum depth achieved by the net during the 

haul recorded to the nearest whole meter. If no measuring 

device was used, leave this field blank. 

The duration in whole minutes and seconds, from flowmeter 

entry to maximum wire pay-out. 

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). 

The duration, in whole minutes and seconds, from beginning 

of towing wire retrieval to flowmeter exit. 

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

listed immediately above. 

The name of the manufacturer of the depth instrument used 

during thi stow. 

Manufacturer's serial number for the instrument used during 

this tow. 

The depth range (0-300 feet, 0-1000 feet, etc.) of the 

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

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. 

The gear and the mesh size used in collecting the sample 

entered according to the table below. 

) 
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-33-

GEAR MESH ENTER 

61 em Bongo 333 6B3 

61 em Bongo 505 6B5 

20 em Bongo 333 2B3 

20 em Bongo 505 2B5 

20 em Bongo 165 2B1 

20 em Bongo 253 2B2 

50 x 100 em Neuston 505 lN5 

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 f10\·/meter 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: 

To\l TYPE 

Double Oblique 

Surface 

Other 

ENTER 

2 

3 
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NOTE: "Double Oblique" is the standard MARMAP Bongo 

to\" type. This is payout at 50 mlmin 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 payout (no "Time at Depth"). "Surface". 

refers to surface tows Vlith the MARMAP 0.5 x 1.0 

meter mouth, 0.505 mm mesh net. Tows with other 

gear or in other manners 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): 

TOR TRACE 

Acceptable 

Not acceptable 

Malfunction 

Not used 

ENTER 

1 

2 

3 

6 

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

Angl e at 

M.H.O. 

Hire Angles 

duri ng 

retrieval 

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 

Recorded By 

Reviewed By 
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Loss, damage of gear, or any other information useful to the 

interpretation of the data recorded on this form. 

Name of individual filling out the log. 

Name of individual reviewing the log. 

2.3.2.13 Net maintenance 

The condition of the nets is vital to the quantitative validity of the 

samples. Regular 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 accompl ish the above may be found in Kramer 

et a 1. 1972, page 18. 

NOTE: 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 MAR~1AP Neus ton Sampler 

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

plastics the standard gear is the MARMAP neuston net (Figure 2.9). It consists 

of a rectangular mouth constructed of 3.2 cm (1-1/4") 10 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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INSIDE LENGTH ICDcm (39.4 In) 

C GALVANIZED WIRE 
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~ 
E 
U 

0 

"' 
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'" z 

/' O,6cm (.25In) iALVANIZED 

0.6 em (.25In) PAD 

~ ____________________________ L/\ 

, ELBOWS 

3.2 em (1.2Sin) 1.0. STANDARD WALL ALUMINUM PIPE 

6.5 OZ. NYLON OR 
DACRON COLLAR 

\ CIRCUMFERENCE 

~~~Z~~~~~~r~~ORo' 315.0 em (I0,3ft) o 0 

o 0 
o 0 _22- NO.2 SPUR GROMMETS 

4B7.7cm (16ft) 

o 0 EVENLY SPACED 
o 0 SET BACK Q,Bem (1.5 in) a.C. 
~ 0 FROM LEADING EDGE 

o 0 
o 

o 0 

L----> 
12.1 em (4.75 In) 

I 

~NOTES ' 
"TOLERANCES ON DIMENSIONS- 1.3 em <0.5 In} 
.-TOLERANCE ON MOUTH DIAMETER-1.3cm (0.5 in) 
.. TOLERANCE ON COO END COLLAR - 0 

Figure 2.9 The MARMAP Neuston Sampler 
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2.3.3.1 Surface Tow 

The standard r~ARHAP tow is made with the net mouth 1/2 submerged. 

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 zero. 

"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 longer 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 Rinsing Net--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 too 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 

Preservation is identical to that described for Bongo Samples (See 

Section 2.3.2.10). 

2.3.3.7 Specimen Jar Labels 

Fill 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 

Fill out appropriate parts of a Master Station Record and Zooplankton 

Sample Log 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 Plankton Recorder 

For sampling in areas beyond the geographical range and especially 

revisit frequency capabilities of conventional research ships, the Hardy 

Continuous Plankton Recorder (Hardy 1939) is the standard MARMAP sampler. The 

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

most extensiveutil ization has been in a long-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 ~ by 234 ~ 

I'lhen \·Iet). The plankton is held in place by a second band of silk, and the 

doucle roll I'lith the plankton held firmly bet\'leen the t\'IO layers, is \'Iound onto 

a storage spool in a tank containing formalin. The mechanism I'lhich drives 
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the silk rolls is driven by a propeller turned by the passage of the Recorder 

through the Ivater (Fig. 2.10). The instrument is 1.0 m (40 inches) long, has 

a maximum width across the diving plane of 0.51 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 TOIving Instructions 

The Recorder is more robust than most oceanographic instruments, and 

can be towed in weather which would normally prohibit the working of hydro­

graphical and plankton stations. Nevertheless, it is suggested that under 

the following conditions the gear should be hauled or shooting delayed until 

an improvement develops: 

a. In fog, or other circumstances of greatly reduced visibil ity, when 

the ship may have to proceed very slowly, 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 de'layed, hauling Ivould 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 em (10 inch) tOl'ling 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 done 

by 101lering 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 formalin 

tank opened; and (4) the liquid 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 labeled 

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 rail of 

casing. 

c. Slide inside mechanism out of casing, using finger holes [3]. 
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c:=-__ ----------1 __ CAP5TAN 

) 

Figure 2.11 Diagram for attaching towing wire to warping capstan 
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LEGEND: 

1 Nuts for securing side plate. 

2 Locking tabs for securing inside mechanism. 

3 Finger holes for removing ins i de mechanism. 

4 B1 ister useful in removing side plate. 

6 Flexible coupling on dri ve shaft. 

Figure 2.12 Diagram for removing and replacing Hardy Continuous 

Plankton Recorder internal mechanism 
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2.3.2.4.2 Marking the silk 

a. ,1ith colored pencil draw a line across the silk [5J along 

the edge of the storage tank gasket (line shown dotted at AJ. 

b. If the machine is to be launched again with the same inside mechanism, 

do not disturb the wire on the fusee [9J and drum [10J. If this 

wire is displaced, do not tow again. 

2.3.4.2.3 Addition of formalin to tank 

a. Remove front locking rod G2J and open lid of storage tank. 

b. Discard the liquid in the formalin tank. 

c. Add 5;; formal into mi ddl e of storage s poo 1 . 

d. Close lid and replace locking 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. 

c. Press mechanism home, rotating propeller shaft if necessary to 

al101'1 gears to mesh. (Spin shaft with hand on coupling [6] .J 

d. When correctly home and meshed, drop locking tabs [2] , making sure 

that t~ey are vertical. 

e. Replace side plate (TOP is marked for correct assembly). Replace 

the four nuts, with slotted ends outward, and tighten. These are 

s peci a 1 "s tiff" nuts, and mus t be run fully home, but withou t undue 

force. 

2.3.4.3 ~1ARHAP 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 tal-IS steadily astern 
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or on the quarter, is also logged. Specifications for Continuous Plankton 

Recorder data are given in Section 6, Appendix I. Figure 2.14 shows an 

exa~ple of the MARMAP Ship of Opportunity Log. 

NOTE: This log form is used for recoY'ding 

information about not only the CPR tow but 

also expendable bathythermograph launches and 

Undulating Oceanographic Recorder tows. Hence, 

some of the log form data fields C.re unnecessary 

for a CPR experiment. 

Instructions for completion of the log form are presented below: 

MARi'IAP Ship of Opportunitv Log (Form SOD, 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 \'Ihich the collecting vessel is affiliated. 

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

Vessel 

Crui se 

Remilrks 

Route 

Environ~ental Group, NEFC, U.S. Coast Guard. 

The full name of the vessel making the 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. 

Any information useful to the interpretation of the datil 

recorded on this log. Shaded areas of the logsileet are 

filled in either before or after the cruise by shoreside 

personne 1. 

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

and the two letter code for the route. 
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Body No. 

PSM No. 

Data Acquisition 

System No. 

Impeller Setting 

PSM Tunnel 

Reading 

MARMAP Station 

CPR/UOR SHT, ALT, 

HAU or BT 

Launch No. 
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The three digit number affixed to the body of the Continuous 

Plankton Recorder (1-199), the Fast Continuous plankton 

Recorder (600-699), or the Undulating Oceanographic Recorder 

(800-899). 

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. 

The three character number affixed to the Data Acquisition 

System used in the CPR, FCPR, or the UOR. Characters 1-2 

are the instrument number; character 3 is the modification 

number. 

The pitch of the PSM drive impeller to the nearest whole 

degree (when prepared for the cruise). 

The silk reading to the nearest 0.1 division, taken at the 

bottom of the PSM tunnel. The filtering silk is marked 

and numbered at 2 inch intervals, termed divisions. 

The number of the station assigned consecutively beginning 

with the first station of the cruise. 

NOTE: For the SOO 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 collection to which a time, 

date, and position can be assigned. 

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

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

For BT launches enter the consecutive number of the launch 

I 

) 
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Date 

Time 

Latitude 

Lonqitude 

Surface Temp. 

Depth to Bottom 

Surface Salinity 

Bottle No. 

t·later ~lass Code 

Recorded By 
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beginning with the first launch of the cruise. 

NOTE: The rows in these columns have been split 

in two to provide for entry of both SHT, ALT, H.;U; 

and BT launch data which may happen at the same 

time. 

Greenwich date (day-month-year) of the operation identified 

immediately above. 

The Greenwich Mean Time of the beginning of the operation 

described above. 

The latitude of the station to the nearest 0.1 minute 

north or south. 

The longitude of the station to the nearest 0.1 minute east 

or \oJes t. 

Temperature of the surface water at this station to the 

nearest 0.1 degree Centigrade. 

Depth to the bottom at this station to the nearest whole 

meter. 

The four character number engraved on the salinity 

bottle used for collecting surface water at this station. 

Two character surface water mass code (consult MARt·IAP 

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

water mass codes). 

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, Narragansett, RI 02882. 

2.3.5 The Undulatinq 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 variabil ity 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, 8 mm (5/16 inch) 

tDl1ing wire at speeds betVleen 9 and 26 knots. 

2.3.5.1 Towing Instructions 

The method for tOViing the Undulating Oceanographic Recorder is similar 

to that described for the Hardy Contiiiuous Plankton Recorder (Section 2.3.4.1) 

except that speeds during launching and hauling should be reduced to minimize 

potential damage to the instrun:ent. Data logging is identical to that 

described in Section 2.3.4.3. 

2.3.5.2 Additional Information about the Undulating Oceanographic Recorder 

The Undulating Oceanographic Recorder began operational use in March 

1979. Further details 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; 
2, 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; llA, chlorophyll flash gun; 118, 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 impellers. 
From: Aiken, Wood, and Jossi, 1980. 



-52-
Table 2.3 Principal features of the Mark 2 Undulating 

Oceanographic Recorder 
Item Description 

Main Body Shell 

Dimensions 

Weight 

Depth Rating 

Instrument 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 Acquisition 

Sensors 

Depth 

Temperature 

salinity 

In Situ Chlorophyll ~ 

Recorder 

Recording Medium 

Recording Format 

Data capacity 

Recording Duration 

Power Supply 

Recorder Current Drain 

Length, 0.94 m; maximum width. 0.36 m; tail 
height. 0.46 m; maximum body height, 0.23 m 

100 kg in air; 61 kg in water 

300 m 

0,020 m3 

7 to 26 knots {3.6 to 13.4 mlsecl 

90 to 900 kgf depending on depth, speed and cabl~ 
length 

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

Selectable to any constant depth to accuracy of 
±1.0 m 

Follows a programmed saw-tooth pattern of selec­
ted wave lengtn 0.8 km to 40 km (l.6 km, typical), 
between a minimum depth of 5 m and any preselecte[ 
maximum in the range of 15 to 100 m 

Rardy CPR mechanism 

Continuously moving band of silk gauze 

6 to 60 rom per kID of tow 

300 to 3000 km 

For 16 kID of tow, ~3 m3 of water filtered 

1.62 em2 

32 em2 

~10 cm/sec 

~270 micrometer 

Mechanical, from impeller via 1800:1 gear box 

Potentiometric (model 3000, type 34896, Vernitro~, 
Inc.) a to 100 m, ±O.S m, time constant: 2 msec 
for 63% response 

Thermistor (YSI n44030) range 0 to JO°C, ±O.loC 
interchangeable 

Toroid type (Brays toke, Ltd) range 32 to 37 0/00. 
temperature compensated accuracy ±0.01 0/00. 

Fluorometric type (16), range a to 100 mg/m3 

:to.l mg/m3 

Oxford ~ledilog, Inc., Miniature Digital Type Re­
corder (MDTR); 4 track head records: (1) 8 chan­
nel mUltiplexed digital data, (2), (3), and (4) 
analog data; input range 0-1.023 volts. analog t~ 
digital conversion of all sensor data every 15 
sec •• dimensions, 11 em X 8.5 ~~ X 4.5 em 

A good quality C-120 audio tape cassette 

continuously recorded, serial, digital; 8 channe~ 
multiplexod on a sinqle track, each consisting of 
3 bit channel identifier, 10 bit data word and 
0.01 mm inter record gap 

46,000 measurements per tape 

24 hours 

4 2x4 manganese alkaline cells 1800 rnA hours 
@ ± 5 Vdc 

~30 rnA 
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2.3.6 Further Details Concerning the Rationale Accounting for Survey I Methods 

Further details concerning the rationale accounting for Survey I methods 

may be found in Smith and Richardson (1977). 

2.4 AT-SEA QUALITY CONTROL 

The most effective time at which quality control can be exercised on 

any data is at the time of initial collection. 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 t~ean Time and Greenwich ~1ean Date 

Greemvi ch r1ean Time (GMT) is the standard for all dates as we 11 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 Naval Oceanographic Office, Handbook of Oceanographic Tables 

(Bialek,1966) 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 i~ARMAP station has one position for all routine observations and the 

Master Station Record (MSR) is the only log which lists this position in 

order to avoid proliferation of divergent data. The position will be checked 

for finality with the bridge and this check will be indicated by initial ing 

the "Position Check" on the ~1SR. 

Multi-position experiments, e.g., drift buoys, will be assigned to 

the station at which they began. The particular log sheet for the multi-

position experiment will list any multiple positions. 

2.4.4 Review of Log Sheets 

The oncoming watch will be responsible for checking the reasonableness 

and completeness 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. One 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 during 

the cruise. One or more types of log sheets are given to each scientist--

the Chief Scientist holds the ~ISR's. By reading data common to all types of 

logs, e.g., station number, date, type of activity, start time, etc., nearly 

all inconsistencies 'Iill be eliminated, as will be most of guess'lOrk ashore. 

) 
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3 LABORATORY PROCESSING 

3.1 INTRODUCTION 
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Figures 3.1 and 3.2 show flow diagrams for a range of analyses of 

ichthyoplankton 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 

corresponding 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 adequate 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 logs 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 ~ logged for ana 1 yses requi red by MARMAP. 
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3.2 J~IT;AL QUALITY CONTROL OF DATA AND SAMPLES 

Upon completion of a cruise, certain quality control procedures are 

conduc:ed prior to the delivery of the samples to the analysts. The Gojectives 

are to prevent the dissemination of divergent data and to insure ~he compara-

bility between the data on the logs and that on the samole jar labels. 

3.2.1 Diveraent Oata and Consistency 

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

forms to the production of the MARr'IAP Station Activities Summary (SAS), Net 

TOI"l Data Table (CITO), 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 

oftGn are in error, and although these logs 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 noted 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 clearly visible during storage. All resulting 

boxes are consecutive}y numbered I-lith individual box numbers plus number of 

boxes in each set. 

3.2.2 The Archivist 

Some operational units may require the services of a plankton archivist. 
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OBSERVATIONS 
[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[[C[[ 

START DURAl'ION FREQUENCYI 

NEUSTON 
BONGO 
BONGO 
STD 

TYPE 

1.0X2.0/947 
61/505 
61.1333 

HYDRO 
PLANT-PIGMENT 
PJ1YTOPLANKTON 
()XYGEN 
NIJTRIENTS 
En 
xor 
STD CAST 

NEusrON 1.0X2.0/947 
BONGO 61/333 
BONGO 61/505 
STD 
HYDRO 
PLANT-PIGMENT 
PHYTOPLANKTON 

BT 

5201 

5201 

HAUL TIME 

1 
2 
2 

1 
1 
1 

1544 
1i)~jl 

1651 

lEI 8 
.19 4 
19 4 

(MIN:SEC) MAX. DE:p'rH 

to 00 
:::; 2~) 

5 2:5 

10 () 
3 t :~ 
31 ~'J: 

tiS 
1/.1 B 
1./18 

liB 
1/230 
1/230 

A 
A 

A 
A 

I 
(J1 
'f) 

I 
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NTRW VER 1. 6 B/B1 

STA 

• 
SHIP T OR SHIP 
HEADING M SPEED 

xxxx XXXX 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 •••• 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

x xxxxx 
5.7 
2.3 
2.0 
1.8 
1.3 
1.0 
1.7 
2.0 
3.1 
1.8 
2.0 
2.4 
2.7 
3.4 
1.1 
1.3 
1.4 
4.1 
2.7 
2.6 
1.9 
2.2 
1.7 
3.2 
3.0 
1.2 
2.7 
1 " 
4.1 
2.8 
1.9 
1.4 
1.1 
0.6 
1.3 

FLOW 
M. ~ 

xxx x 

.... 

SHF 
BONGO M2 

xxxxxxxx 
.1 .01.) 
6.34 
3.B4 
1.66 
IloB6 

12.35 
8.26 
7.30 
4. ~:;6 
7.08 
6.61 
5.06 
5.2(7 
4.05 

12.B3 
10.0~5 

9.20 
0.38 
3.90 
~:;. 43 
6.El6 
0.01 
6.68 
2.73 
4.12 

10.93 
5.06 

10.31 
2.89 
2.01 
4.11 
6.31 

10.39 
23. 5~j 

9.91 

SHF 
BONGO M;3 

XXXXXXXX 
0.61 
0.26. 
0.93 
.1 .26 
1.23 
0.913 
0.33 
0.28 
0.19 
0.20 
0.2;] 
0.24 
0.21 
O. 113 
0.53 
O. ~)9 
1. 29 
0.41 
0.91 
0.74 
o. ::~(l 
0.25 
0.32 
0.11 
0.17 
0.44 
0.21 
0.44 
0.42 
0.36 
0.87 
1.02 
0.94 
0.98 
0.46 

NET TOW REP 0 R T 
WRITE-DA1'E : 20 AUG 82 

DELAWARE II 72-19 
BONGO 1 333 .61 

SHF VOLUME AREA 
NEUSTON FILTERED FIL"rERED 

xxxxxxxx ........ ........ 
• •••••• + 

· ...... . · ...... . · ...... . 

........ 
•••• t ••• 

........ ........ 

· ...... . 

xxxxxxxx 
162.78 
382.35 
107.62 

79.27 
81.28 

102.51 
301.49 
354.73 
536.77 
357.12 
369.76 
419.52 
480.88 
568.77 
188.47 
169.99 
77.64 

241.57 
109.57 
134.82 
339.54 
406.70 
314.52 
577.15 
588.45 
225.79 
469.52 
227.24 
240.34 
:U6.0B 
114.00 

97.84 
106.64 
101. 90 
218.84 

xxxxxxxx 

........ · ...... . 

........ 

· ...... . 

· ...... . 
· ...... . 
........ 

· ...... . 

NET 
SPEED 

xxxxxxxx 
2. 9~, 
1.. 18 
1.03 
0.93 
0.67 
O.~) 1 
0.87 
1.03 
1.59 
0.93 
1.03 
1. 23 
1. 39 
1.75 
0.57 
0.67 
0.72 
2.11 
1.39 
1. 34 
0.98 
1.13 
0.07 
1 • 6~) 
1.54 
0.62 
1.39 
0.62 
2.11 
1.44 
0.98 
0.72 
0.57 
0.31 
0.67 

TOW 
DEPTH 

xxxxxxxx 
./7dO 

242.51 
41.:<3 
13.1::'; 
72.()1 

.1~~6.58 

249.01 
:~~)B. 8B 
244.73 
::!52.89 
244.33 
:'~45.87 
254.50 
230.51 
241. 7~j 
170.57 
71.46 

9 '")") ...... ~" 
42.75 
73.21 

232. 8~.'i 
0.50 

210.24 
157.29 
242.33 
246.7.1 
237.59 
234.36 

69.37 
55.35 
47.15 
61.70 

110.82 
240.00 
216.79 

FLOW 
F~EV 

xxx XX 

. .... 

CAL.. 
F ACTOF~ 

xxxxxx 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.275() 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 
0.2750 

TOW 
TIME 

xxxx 
190 

1106 
35B 
293 
416 
682 

l1BO 
1180 
1152 
1320 
1230 
1163 
1185 
1./13 
1140 
8/0 
369 
392 
2/0 
345 

1189 
1230 
1231 
1200 
1305 
1 ~~,., . ~,~, 
1157 
1260 

390 
656 
402 
465 
645 

1130 
1120 

PAGE:; .1 

NETClW 
Er~I:~Of( I\EY 

xxxxxxxxxx 
11?1?32X32 
11?11'32X32 
11?.1?32X32 
11?.1?J2X32 
11?1?32X32 
1.1?.1?32X32 
.11?1?32X32 
11?1?32X32 
11?1?32X32 
11?1?32X32 
1.1?1?32X32 
11?1?32X32 
11?1?32X32 
11?1?32X32 
11?1?32X32 
11?1?32X32 
.11?1?32X32 
11?1?32XJ2 
11?1?32X32 
11?1?32X32 
11?1?32X32 
11?1?31X32 
11?1?32X32 
11?.1?32X32 
11?1?32X32 
11?1?32X32 
11?1?32X32 
11?1 7 32X32 
11?1?32X32 
11?1?32X32 
11?.1?32X32 
1111?32X32 
11?.1?32X32 
11?1?32X32 
11?1?32X32 
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NET a W ERf~OF~ KEY 

THE NETOW EI:;:FWR KEY CONTAINS THOSE VALUES WHICH WERE USED TO CALCULATE A GIVEN STANDA1:;:n HAUL FACTOI, 
(SHF). THE VAL.UES IN THE KEY ARE TRANSLATED AS FOLLOWS: 

o PRIMARY FORMULA USED IN CA1_CULATING SNF BUT NET SPEED IS DUTSIDE OF 0.5 TO 1.5 M/SEC RANGE 
1 PRIMARY FORMULAE USED IN CALCULATING SHF 
2 SECONDARY FORMULAE USED IN CALCULATING SHF 
3 TERTIARY FORMULAE USED IN CALCULATING SHF 
X INFORMATION REQ1JIRED FOR CALCULATING SNF NOT FOUND 
? = DEFAUL-r IF INFORMATION FOR SHF NOT NEEDED OR NOT ACCESSED 

FOR EXAMPLE, IF A St1F FOR NEUSTON WAS REQUESTED AND Tf~E TERTIARY FORMULA WAS USED TO CALCULATE CALI­
BRATION FACTOf~ AND NET SPEED AND FLOW METER REV WASN·T FOUND, THE NETOW ERROR KEY WOULD CONTAIN THE FOLL.OWING 

'r?l r!'13.1.X31 
FROM LEFT TO RIGHT, THE VALUES REPRESENT THE FOLLOWING SHF VARIABl.ES: 

SHF: SHF: SHF t VOL: AREA: NET: TOW : FLOW ! CAL : i"flW 
B2 : K5 : N2 : rH .. : FIL : SPD! TIME:M F.;EV: FACT: TLlE 

IF A VALUE IN THE NETOW ERROR KEY CONTAINS AN ·X· OR A .?~, THEN THE CORkrSPONDING FIELD ON THE DE­
TAIL LINE IS BLANK AND IS, THEREFORE, FILLED WIT.i A SERIES OF DOTS ( ••••• ). THIS SERIES OF DOTS ALSO AP 
PEARS FOR ALL OTHER BLANK FIELDS ON T~~E DETAIL LINE. 
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Also, all or part of the samples may be sent to other institutions for analyses. 

As the vlhereabouts and status of samples become more complex certain additional 

record keepi ng wi 11 become necessary. One such method has been devi sed us i ng 

a f1ARi·IAP 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 query purposes. 

NOTS: The discussion which follows assumes that 

an archivist will be available and that sample 

history data will be stored in a computer file. 

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

History 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 SHL are delivered to the plankton 

archivist for inclusion in the sample history file. 

3.2.3 HARi·IAP Sample History Log 

Instructions for completion of the log form are presented below: 

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

Genera 1 Ins tructi ons A Sample History Log (SHL) listing the information 

Ooerational Unit 

Vessel/Cruise 

described below must be prepared by the operational 

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. 

Name of institution preparing this log, e.g., NEFC, SUSIO-FSU. 

As recorded on the Station Activities Summary. 
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MARMAP SAMPLE HISTORY LOG 
(S H L) 

OPERATIONAL UNIT _____ _ 

Ve sse I LLL I I I I Ll---L---.L.LJ---LJ.-.LJ--L-1-..I.-L-J Cruise I rFn-n 
Station-liaul :Gear TO No. (No. of containers) GEAR/ Container / 

~"m ;1;' -ni, n~: i t i nn 

[Aliquot Fraction]/Vial NUIJlilers MESH Contents In _OaMte_ \ Oelivg;d to, 
M tor~~ 

Rema rks 

Check when additional sheet is required 0 

, 
'" -I'> , 
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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 logged. 

Following a colon the identification number of the gear 

used in collecting the sample whose history is being 

described on this line. 

No. of Containers Enclosed in parenthesis the number of containers of a 

particular size whose history is being described on this 

1 i ne. 

NOTE: Only number of containers other than one need to 

be logged. 

Aliquot Fraction Enclosed in brackets the aliquot fractions describing the 

contents in the above containers. 

Vi a 1 Numbers 

Gear/r~esh 

NOTE: Only fractions other than 1/1 need to be logged. 

Following a slash the number of the specimen vials whose 

history is being described on this line. 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 em Bongo 333 683 

61 ern Bongo 505 6B5 

20 em Bongo 333 283 

20 cm Bongo 505 285 

20 cm Bongo 165 2Bl 

20 cm Bongo 253 2B2 

50 x 100 cm Neuston 505 1 N5 

100 x 200 em Neuston 947 2N9 

36 x 97 em Haedrich 706 3H7 

36 x 97 cm Haedri ch 1800 3Hl 

Other Gear Hrite out gear name plus 

mesh aperture in microns. 

Container/Contents Size of the containers listed on this line and. followina 

a slash. contents of those containers entered according 

to the table below: 

CONTAINER 

Ga 11 on 

Quart 

Pint 

Half-Pint 

Vi a 1 

ENTER 

G 

Q 

P 

H 

v 

CONTENTS ENTER 

Unsorted Plankton U 

Unsorted Invertebrates G 

& Fi sh Eggs 

Unsorted Invertebrate 

Zooplankton 

Sorted Fish Eggs 

A 

E 

Sorted Fish Larvae L 

Sorted Invertebrate 

Zooplankton 

B 



s 

s. 

Sample Disposition 

Date 

Delivered 

To 

Altered 
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Identified Fish Eggs I 

Identified Fish Larvae F 

Identified Invertebrate C 

Zooplankton 

Tar T 

Plastics P 

Unspecified Debris 0 

Broken/Lost Z 

Date of delivery or alteration to samples entered as 

fo 11 0\'15 : day - mon th - yea r. 

The operational unit or individual to which samples are 

delivered. If other than the plankton archivist fonlard 

copy to the archivist. 

A check mark if the characteristics of a sample have been 

altered, even though it has not been sent anywhere, e.g., 

sorted, a1iquoted, identified. 

Remarks Any information useful to describing the history of a 

MARMAP sample. 

Recorded 8y Name of individual filling out the log. 

Check when Enter a check to indicate the existence of additional 

additiolla1 sheet Sample History Logs for a particular cruise. 

is reguil'cd 

3.3 PROCESSHiG OF CONTAllINANTS 

3.3.1 Tar Contaminants Determination 

3.3.1.1 Separation of Tar Contaminants 

The plankton samples are removed from their boxes and readied for 
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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/VJr10/IGOSS 

Marine Pollution Monitoring Pilot Project. Figure 

3.7 is the standard form for this project. MARr1AP 

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/\'MOIIGOSS. 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 ,Jeighing Tar Balls 

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

allolved 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 MARt,1AP Tar and Plastic 
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PLATFORM'SHIP NOAA FORM 12_9 U. S. DEPARTMEtH OF COMMERCE 
For'" Approved 

TYPE NAME '" CALL SIGt-l '" 
[I_H) NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTHATION 

a.M.lL No, 

Wes-two..rd 
41R28:!6 

I W~L 
LOG FOR SAMPLING AND REPORTING E ~ '.lI re ~ 

PARTICULATE PETROLEUM RESIDUES (TAR BALLS) 
Decen,ber, 1979 

COUNTRY INSTITUTE CRUISE NO. '" SAMPLING MeSH SIZE: 

UV" t"J StJe~ 
DEVICE 

tvoAA , Aom L ,PliO L w 2f.p 'o.eL<s1:oV\ . SO.S· 

w" TO BE FILLED POSITION '" OPTIONAL ENVIRONMENTAL 

• DATE ". TIME .. INFORMATION 

STATION SAMPLE WIDTH u'" BY LABORATORY (GMT) (GMT) ~ LAT. LONG. WIND WAVE TEMP, °c 
OF z~ 

NUMBER NUMBER "w WEIGHT TAR DAY MO. VR. HR, MIN. DEG. MIN. DEG. MIN. DIR. SP. PER H' . AOR WATEF~ 

NET 0-" "'0 OF TAR CONe. y y M M J J G G Q L L L L L L L L L i d d f f P, P H H , 
T T T Tw T T 

(I) (eM) 00- (g) (mg/m2) 
, , , , o 0 o , , 0 o , 0 w w c w w 

40 0' \ ( 0 o 0 { o. ,-c,sg {O OL 7& 201 7 7 2. 5 0'1 D S 5 J 5 { 3 5 C 1 0 00 0 l[2. &; 

(, 0 00 Z I 0 kl 01 '-. :1-,71 I! I OL H \ ~ l S 7 L Lj ) 3 D ~19 41 
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I 3 o 0 04 10 Dol .13S0 I 3 0 2 7 b I ~ 2 i-<; 7 1.. 

'" 2 
c; O'il (, 5 Is 01 2 ! 0 

2. o 0 o 0 .1 1 0 o 01 -1·- +y-o. -e 15 02 7(" I,S 3 o 7 J.. ' '1 00 S4 h 1)1' No or I 9 r; 
23 o 0 f 0 I 0 00\ + {a ce. 110 c L 7 iP II-\" 311'> n. [02 9 Ie g'y 513 12 05 
liP o 0 Ot; 10 00 \ '-:O.'1'(,IS 1'-1 0'2. 71to I f 00 [-

1 71c Iii' DIIi' Ih 511 2 ; 0 

2il o 0 o b I n In .7 1.131 ., I 7 0 12- 17 1[0 116 3 o 7 2 !o 01'1 o Iii I" '')7 2.140 
30 00 o 7 I 0 o 0 I !I.n'l' I '1 O'L 7 b 00 'f0 17 25 IS / Oil' ~I 5 i 56 10 04 03 2 r-.' 5 

32 00 o '6 10 o 0 \ 0. '-/2S/ 1'1 02 17 I.e 17 () 0 I .. 115 } 14 [] Wl5 Y 

-

NAME AND ADDRESS (Individual 'Office to conroct reference thiS repor!.) * NOTE: - Include items marked with an aSferisK on 

Dr. R.\".,t \"\0\;", .. ,', bottle label. 
trace entered. as .0001 r;,. 

l-JOA A.., AOVV'\ L, (1) Mark SAMPLE NUMBER on both somp/ bottle and 
IS Rit.kQo ..... ~odur .. ('l ..... st''"''>': 
\-""'''0"",,". FIC\. ~':1:/4'9 bottle cop, 
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STATION 

NUhD[J~ 

000001 
000002 
000003 
000004 
oaooos 
000006 
000007 
000008 
oaooc)? 
000010 
000011 
000012 
000013 
000014 
000015 
0000]6 
000017 
000018 

r' L _ () T r' (') F: /'j I ~:;I-I I F' 

N(1MF 

ALn(lTr::n~:;s IV 

unA 

: ~;nMr-LC 

: i'iUt1BEr~ 

Nln 
N/f.l 
N/A 
N/A 
rUA 
I'~ IA 
N/{) 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIt! 
N/A 
/'l/A 
N/A 
N/I~ 

OF 

NET 

(CM) 

200 
200 
200 
200 
200 
200 
200 
20() 
2()O 
200 
200 
200 
200 
200 
200 
200 
200 
200 

D 
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w 
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[I 

( 

M 
) 

1543.2 
1543.2 
1543.2 
1543.2 
1543.2 
1543.2 
1543.2 
1646.1i 
1543.2: 
1543.2] 
1543.2: 
1543.2: 
1543.2: 
1543.2: 
1543.2] 
1543.2: 
1543.2: 
1543.2: 

MARMAP INFORMATION SYSTEM T"Af( DATA 

I IOC/WM() IG(JSS MARINf' POl_l"U'J'I[)N M(]NITORING PILOT PROJECT 

1 NOAA FOI:~M 72··-·9 
._-- 1 ( 1···· 7~'.:j) 

U.S. DEPAR1·MENT OF CDMM[:RCE 
NATIONAL OCEANIC AND ATMOSPfiERIC ADMINIS·'·RnTIDN :FOI~M Af)I:'R(]V[D 

CALI.. 
~:;IGN 

N/A 

: INSTITUTE 

: NliF:·S 

TO BE FIf ... LED 

BY LABnroiATDf<Y 

O.r-l,D. NU. 

LOG FOR SAMPLING AND REPORTING 
PARTICULATE PETROLEUM REs:rDUES (TAR BAL.LS) 

41R?836 
EXF'lRI~G 

lDECEMI)[R,1979 

DATE 

(GriT) 

--------------
I Cf;:l.JISE NO. 

73-·02 

POSITION 

In: 
(GMT) :UI LAT. 

: A: 
I ... Cl NG • 

ISAMPLING 
IDEVICE 

NElIS1·ON 

I ML~:;I·1 !:;IZE 
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gs (TPT) (Fig. 3.9) beginning with data from the Station Activities Summary. 

rther specifications for tar and plastics data are given in Section 6, 

of 

Instructions for completion of the log form are presented below: 

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

The consecutive page of this log plus the total number of 

pages of logs for any cruise. 

Name of institution preparing this log, e.g., ZSOP, NEFC, 

N\'iAFC. 

As recorded 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 table below: 

GEAR MESH ENTER 

61 cm Bongo 333 6B3 

61 em Bongo 505 6B5 

20 em Bongo 333 2B3 

20 em Bongo 505 2B5 

20 em Bongo 165 2Bl 

20 em Bongo 253 2B2 

50 x 100 em Neus ton 505 1 N5 

100 x 200 em Neuston 947 2N9 

36 x 97 em Haedrich 706 3H7 

36 x 97 em Haedrich 1800 3Hl 

Ot-her Gear Write out gear name 

plus mesh aperture in 

microns. 
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Station Number 

Haul No. 

Gea r 1. D. No. 

Sample Date 

Aliquot Code 

No. Jars 

Tar Weight 
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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 chararct~ristics 

are displayed on the same haul. 

Date (day-month-year) when sample was co:!ected; from the 

Station Activities Summary. 

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

be converted to numbers for t:le whole sample (list below). 

ALIQUOT FRACTION ALI QUOT 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 

1/2048 2048 20 

1/4096 4096 40 

As recorded on the Zooplankton Sample Log. 

The weight of the air dried tar recorded to the nearest 

0.1 gm. 

Plastics vieights The \veight of each type of air dried plastic recorded to the 

nearest 0.1 gm. The six types, preprinted for each station 

are as follows: 



Recorded By 

Date 

Remarks 

Type 1 

Type 2 

Type 3 

Type 4 

Type 5 

Type 6 
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Opaque polystyrene spherules 

Clear and translucent polystyrene spherules 

Opaque and translucent polyethylene cylinders 

Styrofoam 

Plastics sheets 

Plastic pieces and paint chips 

Initials or name of person entering data on the log. 

Date (day-month-year) that data are entered on the log. 

Any information useful in subsequent 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 results 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 translucent 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 Heighing Plastics 

Plastic contaminants are placed on a piece of pre-weighed wax paper and 

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

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

plastic \"Ieight. 
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3.3.2.4 Filling Out Log Sheet 

The resulting weights are recorded on the MARt~AP Tar and Plastics Log 

(Section 3.3.1.3). 

3.4 PROCESSIliG FOR BIOMASS 

Displacement volume, dry weight, and total carbon determinations have 

as their aim the measurement of zooplankton biomass. For comparability of 

these methods see Wiebe, Boyd and Cox (1975), and Kane (in press). 

3.4.1 Displacement Volume Determination 

The information gained from volume determination is limited. Ahlstro;T, 

and Thrailkill (1963) have shown that there is a variation in plankton volume 

as a function of preservation time in formalin and as a function of species 

composition. Wiebe, Boyd and Cox (1975) show data partly in contradiction 

to the above, but there is little doubt that attempts to measure plankton 

biomass by displacement volume have limitations. Nonetheless, this 

technique is relatively simple, inexpensive and rapid, and within its 

limitations can provide useful data. 

Plan~ton volumes are determined by displacement, (sometimes 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 

Volume of Small Organisms - displacement volume of those planktonic 

organisms <2.5 cm in longest dimension 

Ichthyoplaljkton volumes may also be determined. 

The plankton samples are removed from their boxes and readied for 

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

3.4.1.1 Removal of Non-Planktonics 

Each sample and its preservative are poured into a white tray approximately 

40 x 30 x 5 cm. All 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 and quantities (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 Zooplankton Sample 

Log (Section 2.3.2.12). 

NOTE: As mentioned earlier, data on original 

field logs such as the ZSL undergo extensive 

quality control. Use caution in dealing with 

these data. 

3.4.1.2 Sepal'ation of "Small" and "Large" Organisms 

All 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 formal in is the 

volume of the large (> 2.5 cm) organisms. 

3.4.1.3 Transfer of Sample to Graduated Cylinder 

The remainder of the sample and its preservative are poured fl'om 

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 rnillilitel') 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 1.0. 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 side 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. Dra i ni ng 

times very with the size and composition of the sample. 

3.4.1.6 Calculations 

The volume of the drained liquid 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 cm. Return both of the size groups of 

plankton to the jar with preservative in preparation for sorting. 

3.4.1.7 MARMAP Zooplankton Volume Log 

The plankton vo l<Jmes a re recorded on MAR~1AP Zooplankton Volume Logs 

(ZVL) (Fig. 3.10) beginning with data from the Station Activities Summary. 

Further specifications for zooplankton displacement volume data are given in 

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

r~ARr"AP 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. 

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

rH-lAFC, SEFC. 

As recorded on the Station Activities Summary. 

As recorded on the Station Activities Summary. 

The abbreviation for the name of the gear and the mesh 

size used in collecting the sample entered according to the 

list below: 

GEAR 

61 cm Bongo 

61 cm Bongo 

20 cm Bongo 

20 cm Bongo 

20 cm Bongo 

20 cm Bongo 

50 x 100 cm Neuston 

100 x 200 cm Neuston 

36 x 97 cm Haedrich 

36 x 97 cm Haedrich 

Other gear 

~lESH 

333 

505 

333 

505 

165 

253 

505 

947 

706 

1800 

ENTER 

6B3 

685 

2B3 

2B5 

281 

2B2 

1N5 

2N9 

3H7 

3H1 

Write out gear name plus 

mesh aperture in microns. 

As recorded on the Station Activities Summary. 

As recorded on the Station Activities Summary. 

Date (day-month-year) \~hen sample was collected; from the Station 

Activities Summary. 
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Gea r I. D. No. 

Analysis Date 

Aliquot Code 

No. Jars 

Non-Planktonic 

--80 .. 

The number assigned to each net used during the haul. This 

is necessary when gear of identical characteristics are 

displayed 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 (list 

below). 

ALI QUOT FRACTI ON 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 

1/2048 2048 20 

1/4096 4096 40 

NOTE: Aliquot 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 

Organisms and data for any of these organisms discarded at sea as recorded 

Sea\veed removed on the Zooplankton Sample Log. 



Vol. Large Orgs. 

vol.Orgs. 

2.5 cm 

Ichthyoplankton 

Vol. 

Remarks 

Recorded By 
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Displacement volume of organisms approx. > 2~5 cm in longest 

dimension recorded to the nearest whole milliliter. Under 

"Remarks" add data for any of these organisms discarded at 

sea as recorded on the Zooplankton Sample Log. 

Displacement volume of organisms approx. < 2.5 cm in longest 

dimension recorded to the nearest whole milliliter. 

Displacement volume of ichthyoplankton recorded to the 

nearest 0.1 milliliter. 

Any information useful in subsequent analyses of these samples. 

Initials or name of person entering data on the log. 

3.4.1.8 Displacement Volume of Individual Specimens 

Displacement volume determination of individual specimens of ichthyoplankton 

and other zooplankton requires apparatus of smaller scale and greater accuracy. 

As the displacement volumes involved become smaller the error due to inter-

stitial water becomes more significant. The mercury immersion method of Yentsch 

and Hebard (1957) offers an improvement to the interstitial water problem. 

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

by Tashiro and Hebard (1969) deals similarly with the interstitial water but 

avoids the use of mercury. 

The authors had a glass blower construct a much reduced model 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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-
AUTOMATIC ZERO BURET 

/WITH HYPODERMIC NEEDLE TIP 

ETCHED 
LEVELING ........... 

MARK ............ 

SILICONE '/ 

RUBBER ~~~==~~ 
SEAL __ . 

FRITTED GLASS ~~~~ 
FILTER \ 

SILICONE 

RUBBER SE~ 
SURGICAL/ ' 

TUBING li;jj--__ -~ 

TOP 

CRUCIBLE 

BASE 

Figure 3.11 A modification of the Tashiro-Hebard plankton 

volume gauge 
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top dimensions of: 

1. D. (bottom) = 2.0 cm 

1. D. (capillary) = 0.2 cm 

height = 3.0 cm 
3 volume = 2.41 cm 

empty gauge volume of: 

= 7.12 cm3 

By using a micro, precision bore buret of 10 ml capacity and graduations 

at 0.01 ml intervals it was possible to measure the displacement 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, lovi cost, reasonably accurate determination of 

plankton biomass the above method has obvious application. 

3.4.2 Total Carbon Biomass Determination 

A determination of carbon biomass is the preferred method for obtaining 

zooplankton standing stock. The method to be used for MAP~AP samples was 

prepared by Frederick.D. Knapp and is based on the method of Curl (1962a). 

It involves the determination of organic carbon in an induction furnace and 

measurement of the resulting CO2. 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 a1iquoting 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

ferred to a numbered pre-weighted jar for drying at 600 C for 24 hours and 

preserved by desiccation or freezing, or 2) transferred to a graduated cylinder, 

brought to known volume in fresh water, homogenized for 90 sec and preserved 

in a lyophilizer. 

NOTE: Preservation of homogenized samples by 

freezing is permisslble 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 log sheet. 

3.4.2.2 On-Shore Procedure 

At the shore laboratory the preserved sample is re-dried at 600 C 

to constant \veight, 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.) Approximately 100 mg of dry material is placed in 

a clay crucible and burned in an induction furnace, e.g., LECO Model 521-300. 

This furnace reaches a temperature of 1650 degrees C in about 15 sec, burning 

all carbon to CO2, and then the gases are conducted to a LECO WR-12 Carbon 
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Uetermlnator. The Determinator selectively traps CO2 which is measured via 

thermal conductivity. Appropriate correction factors are appl ied to give the 

mg of carbon in the original plankton sample (see Section 7, Appendix II). 

NOTE: 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 logged for later data 

comparabi 1 i ty. 

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) util i zed the above method 

to analyze for carbon in zooplankton. For numerous individual plankton 

groups and for mixed plankton sar.lples,only three test samples showed that 

inorganic carbon was present in appreciable amounts; these were the isopod, 

Idotea metallica; 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 CO2, Then the sample is burned in the nor­

mal fashion with the results representing only the organic carbon in the sample. 
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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 energy 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 sample 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: 

Page of 

t~ARMAP Carbon Biomass Log (Form TCB, 10/80) 

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., m~AFC, 

Vessel 

Cruise 

Gear/Mesh 

NEFC. 

As recorded 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 ~1ESH ENTER 

61 em Bongo 333 6B3 

61 em Bongo 505 6B5 

20 em Bongo 333 2B3 

20 em Bongo 505 2B5 

20 em Bongo 165 2Bl 

20 em Bongo 253 2B2 
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Figure 3.13 The MARMAP Carbon Biomass Log 
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station Number 

Haul No. 

Gear ID No. 

Sample Date 

Aliquot Code 
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505 

947 

706 

50 x 100 cm Neuston 

100 x 200 cm Neuston 

36 x 97 cm Haedrich 

36 x 97 cm Haedrich 1800 

lN5 

2N9 

3H7 

3Hl 

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. 

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

be converted to numbers for the whole sample (list below) 

~LIQUOT FRACTION ALI QUOT 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 

1/2048 2048 20 

1/4096 4096 40 
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NOTE: 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. 

Total Carbon in The weight of the total (organic and inorganic) carbon 

Original Sample contained in the plankton captured in this haul, recorded 

to the nearest 0.0001 gm. 

Organic Carbon 

in Original 

Sample 

Remarks 

The weight of the organic carbon contained in the plankton 

captured by this haul, recorded to the nearest 0.0001 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. 

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

3.4.3 Dry vJeight Biomass Determination 

When carbon analysis equipment is not available the determination of 

zooplankton standing stock for ~1ARMAP samples can be made by measuring dry 

wei ght and ash-free dry wei ght. 

3.4.3.1 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 techniques 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. 

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 less 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 technique has been devised by Joseph Kane 2 whereby large numbers of 

samples can be processed and corrections for air exposure can be applied. All 

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 calculated 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. camm. January 1981. 
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3.4.3.4 MARMAP Dry Weight Biomass Log 

The dry wei ght and ash-free dry wei ght are entered on the t1ARMAP 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: 

Page of 

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

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., ZSOP, 

Vessel 

Cruise 

Gear/Mesh 

NEFC, SWFC. 

As recorded 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 2B3 

20 cm Bongo 505 2B5 

20 cm Bongo 165 2Bl 

20 cm Bongo 253 2B2 

50 x 100 cm Neuston 505 lN5 

100 x 200 cm Neus ton 947 2N9 

36 x 97 cm Haedri cil 706 3H7 

36 x 97 cm Haedrich 1800 3Hl 

Other Gear Write out gear name plus 

mesh aperture in microns. 
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Stati on :,umber 

Haul No. 

Gear ID No. 

Sample Date 

Aliquot Code 
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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 Ivhen gear of identical 

characteristics are deployed on the same haul. 

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

the Station Activities Summary. 

from 

The code for the factor by whi ch counts from an aliquot 

can be converted to numbers for the whole sample (list 

below) 

ALIQUOT FRACTION ALIQUOT FACTOR EiHER 

1/1 1 01 

1/2 2 02 

1/4 4 04 

1/8 8 08 

1/16 16 lG 

1/32 32 on 
,,~ 

1/64 64 64 

1/128 128 12 

1/256 256 25 

1/512 512 51 

1/1024 1024 10 

1/2043 2043 20 

1/4096 4096 40 

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

Weight plankton sample recorded to the nearest 0.1 9"1. 



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 0.01 gm. 

·Uncorrected Dry Weight" minus "Air Exposure Correction" 

recorded to the nearest 0.1 gm. 

The weight, 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 0.01 

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 PROCESS ING OF ICHTHYOPLAN KTON 

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); 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 r'1ethod 

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 (vlith the exception of those havi ng calcareous shell s) tend to 

be in-between. The technique is somewhat limited in that only samples free 

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

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 affect better separation. 

For further information contact: Mr. John B. Colton 

NOAA/NI~FS 

South Ferry Road 

Narragansett, RI 02882 
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3.5.2 Sorting-Traditional Method 

Each sample delivered to the sorting laboratory is sorted for fish 

eggs (whole sample 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 anyone sorter from receiving more than his 

share of "difficult" or "easy" samples. 

The level to which identifications of fish eggs and larvae 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 vi a 1 and all the fi sh 1 a rvae 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 nylon draining cone (mesh to be according to 

Table 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 \"later 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 may 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 

solution of fresh water with formalin. This does not imply that such length 

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. 
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A small amount of plankton is removed with a plastic spoon, about 1/2 

teaspoon or less, and placed in a petri dish. Any plankton removed from the 

labeled sample should be accompanied by a temporary label containing 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 organi sm wh i ch Ivi II be transferred to it when sorted. 

~ch of the labeled 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 original sorter 

to ensure all fish eggs and larvae have been removed. 

NOTE: Generally a binocular, dissecting microscope, 

at a total of lOX magnification, with transmitted 

light 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 eggs and larvae have been sorted and checked, the 

'" '" remaining contents of the dish are poured into a "sorted" 1.5 liter beaker 

containing fresh water with a felv drops of concentrated formalin. If any 

samples are to set for any length of time (lunch-overnight), the dishes 

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

drying out. 

, 
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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 MAR MAP Plankton Sorter's Worksheet (Fig. 3.15) begin-

ning with data from the Station Activities Summary. Instructions for 

completion of the log form are presented below: 

Page of 

Operational 
Unit 

MARMAP Plankton Sorter's Worksheet (Form PSW, 9/74) 

The consecutive page of the log plus the total number of 

pages of logs for any station. 

Name of institution preparing this log, e.g., NEFC, ISOP, 

S\~FC. 

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 list below: 

GEAR MESH ENTER 

61 cm Bongo 333 6B3 

61 cm Bongo 505 6B5 

20 cm Bongo 333 2B3 

20 cm Bongo 505 2B5 

20 cm Bongo 165 2Bl 

20 em Bongo 253 2B2 

50 x 100 cm Neuston 505 lN5 

100 x 200 cm Neuston 947 2N9 
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U.S. Deot. of Commerce - NOAA 
National Marine Fisheries Service 

Page _ of_ 

MARMAP Plankton Sorter's Horksheet 

(pSln 

Operational Unit. __________________ __ 

Vessel/Cruise. ____________ Station - Haul No. ______ __ Samp 1 e Oa te ~--""""--~~~­
Day Month Year 

Gear/Mes h, ______ __ Gea rIO No. ____ ~ ______ _ Oriqinal Examination, __________ __ 

Re-examination, ________________ __ 

Sorter ________________________ _ 

Remarks 

Total Original Volume. ______________________ _ 

Total Orig. Vol. minus Lg. Orgs. __________ __ 

Fractioned yes __________________________ _ 

No, ______________________ __ 

Ali q uo t Fa c to r __________________________ _ 

Oa te S ta rt ______________________________ _ 

Oa te Fin i s hed, ____________________________ _ 

Larvae Removed, ____________________________ __ 

No. of Heads, ______________________________ __ 

No. of Tail s, ____________________________ __ 

No. of Oisintegrated. ____________ _ 

Eggs Removed ---------_ ... _.- •. ------

Figure 3,15 The MARMAP Plankton Sorter's Worksheet 



Gear ID No. 
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NAME 

36 x 97 cm Haedrich 

36 x 97 cm Haedrich 

Other Gear 

MESH 

706 

1800 

ENTER 

3H7 

3Hl 

l,rite out full 

name pI us mesh 

aperture in microns. 

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) 

Sorter 

Total Original 
Volume 

sort. 

The initials or name of the sorter entering data on the log. 

The sum of "Vol. Large Orgs." and "Vol. Orgs. <2.5 cm" as 

recorded on the Zooplankton Volume Log. 

Total OriCj. Vol. The "Vol Orgs. <2.5 cm" from the Zooplankton Volume 
1 ess Large Orgs. 

Fractioned 

Al i quot Factor 

Dat~Start 

Da te Fin ished 

Larvae Removed 

Log. 

Check I"lhether the sample to be sorted has been spl it 

into smaller fractions. 

The factor by which counts from an aliquot can be converted 

to numbers for the I"lhole sample, e.g., for a 1/2 aliquot the 

aliquot factor is 2. 

NOTE: Aliquot 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 begins. 

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

The total number (not including heads, tails, and disintegrated) 

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



No. of Heads 

No. of Tails 

No. of Dis­
inteqrated 

Eggs Removed 

Remarks 
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The total number of larvae head sections removed from 

each sample. 

The total number of larvae tail sections removed from 

each sample. 

The total number of disintegrated larvae removed from 

each sample 

The total number of eggs removed from each sample and 

placed in a vial (s). 

Any information useful in subsequent analyses of these 

examples. 

3.5.2.3. Verification of Sorting 

During a training phase all samples are re-examined, but for experienced 

sorters only a random selection of sorted samples are subsequently re-examined, 

by a sorter other than the original sorter, for the presence of any eggs or 

larvae. Data from the re-examinations are entered on an additional Plankton 

Sorter's Worksheet which is attached to the original of such log. The percentaoe 

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 Ichthyoplankton Sorting Record 

The combined results from the Plankton Sorter's Worksheets (examination 

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

(Fig. 3.16) beginning with data from the Station Activities Summary. 
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U.S. Dept. of Commerce - NOAA 
National Marine Fisheries Service 

t1ARi\l\P 
ICHTHYOPLANKTON SORTING RECORD 

(ISR) 

Operational Unit_~~ ____ ~ ___ ~ _____ ~ 

Vessel Cru; se 

I 

Gear/11esh _______ ~ ____ _ 

Sta. Gear Samp 1 e N°·iAliquot Date Egg s «- Larvae '0 Da te 
O~ ~ 

Haul 10 No. Date of Factor Start Finished ;:0 Removed Removed ~ Rerlarks 
0 

.~ ~ 

0 - M Y 
~ No. 0 - M - Y Jars - M - Y 0'- 0'- - 0 
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Checked By: Date: 

Figure 3.16 The MARMAP Ichthyop1ankton Sorting Record 
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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 

cruise or where the logging can otherwise be 

satisfactorily performed, use of the PSW and 

transposing of data should be avoided. 

Follo~Jing are the instructions for completion of the log form: 

MAR MAP 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, ZSOP, 

Vessel 

Cruise 

Gear/Mesh 

SWFC. 

As recorded 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 

61 cm Bongo 

61 cm Bongo 

MESH 

333 

505 

ENTER 

6B3 

6B5 

) 



Sta.-Haul No. 

Gear IO No. 

Sampl e Oa te 

No. of Jars 

Aliquot Factor 

Oate Start 

Eggs Removed 

-105-

20 cm Bongo 

20 cm Bongo 

20 cm Bongo 

20 cm Bongo 

50 x 100 cm Neus ton 

100 x 200 cm Neuston 

36 x 97 cm Haedri ch 

36 x 97 cm Haedrich 

Other gear 

333 

505 

165 

253 

505 

947 

706 

1800 

2B3 

2B5 

2Bl 

2B2 

lN5 

2N9 

3H7 

3Hl 

Hrite out full 

name plus mesh 

aperture in microns. 

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) that sample was collected; from 

the Station Activities Summary. 

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 aliquot 

the al iquot factor is ~. 

NOTE: Aliquot factor should rarely be other than 1 

for this analysis. If al iquoting 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 

La rvae Removed 

No. of Vials 

Date Finished 

Sorter 

Remarks 

Checked By 

Date 
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The number of vials necessary to contain the sorted eggs. 

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

The number of vials necessary to contain the sorted larvae. 

Date (as above) that sorting of each sample was completed. 

Initials or name of person sorting each sample. 

Any information useful in subsequent analyses of these samples. 

Initials or name of person checking data on the log. 

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

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

include the head and tail sections which may have been sorted, but these 

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. 0 or OO--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 loses leqibility. 

Figure 3.17 shows inside and outside labels, for sorted and iden­

tified specimens, and explain; 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 entire 

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 Eggs and Larvae 

NOTE: The identification of fish eggs and larvae, as well as 
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MAR MAP Vial Labels 
A. Inside Labels 

ALB.IV l 73-022 ST 001 3 

HAUL 01 4 1265 Sorted Specimens 
6B56 1 of 38 

ALB.IVl 73-022 ST 001 3 

HAUL 01 4 1265 

TRICHIURIDAE 10 V 157 Identified Specimens 

6B56 1 of 158 
i,1 

(i B. Cap Labels 
:i 

I,'i', 'i ALB. IV 1 

I. 

LEGEND: 
j--W:SSEL 

2 CRU ISE 
3 STATION 
4 HAUL NO. 
5 GEAR ID NO. 

73-022 STA.0013 
1265 

ALB.IV l 

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 

Figure 3.17 MARMAP Specimen Vial Labels 

Sorted Specimens 

Identified Specimens 

OR ZOOPLANKTON DATA LOG) 



-109-

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 logging 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 need for transposing whenever possible. 

l·ihen 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 below. 

3.5.3.1.1. Naming Convention 

The identifier will assign each specimen to the lowest taxomic 

level possible. Those specimens which cannot be taken to at least the Order 

level, but which are in identifiable condition, will be classified as "unknO\vn" 

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 

separately. 

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 assigned a 9-digit numerical code (Bullis, Roe and Gatlin, 1972). 

Request from MARMAP Information System U1IS) users for listings or for addi­

tions or corrections to these bi onumeri c codes shoul d 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.O. Box Drawer 1207 

Pascagoula, MS 39567 

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

NOTE: ~lARMAP Information System users may obtain a 

current listing of the bionumeric codes by running 

the MIS program A9SRT. 

Each group of specimens thus categorized is placed in spearate petri dishes 

with appropriate temporary labels. 

3.5.3.1.2. Enumeration and Measuring 

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

standard length (Fig. 3.18). 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 al igned, 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 is seldom 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 existing data files. 

3.5.3.1.3. MARMAP lchthyoplankton 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 

lchthyoplankton Data Record-Larvae (IDL) (Fig. 3.19) beginning with data 

from the Stati on Acti viti es Summary. Further specifi ca ti ons for i chthyo-

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 ~-=o~f __ The consecutive page of the log plus the total number of 

pages of logs for this station. 

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

Vesse 1 

Cru i se 

Gear/Mesh 

As recorded 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 

61 cm Bongo 

61 cm Bongo 

MESH 

333 

505 

ENTER 

6B3 

6B5 
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Remarks: 

VIAL STANDARD LENGTHS (mm) 
NO. I 2 3 4 5 6 7 

I 
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I 

I 

I 

I 

I 
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NO. NOT NO. NO. 1.0 OF OF 
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Station Number 

Haul No. 

Gear IO rio. 

Sample Date 

Vials Sorted 
Larvae 

Total Whole 
Larvae 

Aliquot Code 
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GEAR MESH ENTER --
20 cm Bongo 333 2B3 

20 cm Bongo 505 2B5 

20 cm Bongo 165 2Bl 

20 cm Bongo 253 2B2 

50 x 100 cm Neuston 505 lN5 

100 x 200 cm Neuston 947 2N9 

36 x 97 cm Haedrich 706 3H7 

36 x 97 cm Haedrich 1800 3Hl 

Other Gear Write out full 

name pl us 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 a haul. 

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

the Station Activities Summary. 

The number of vials of larvae resulting from the sort; from 

the Ichthoplankton Sorting Record. 

The number of whole larvae resulting from the sort; from 

the Ichthyoplankton Sorting Record. 

The code for the factor by vlhi ch counts from an ali quot 

can be converted to numbers for the whole sample 

ALIQUOT FRACTION 

1/1 

1/2 

1/4 

ALIQUOT FACTOR 

2 

4 

ENTER 

01 

02 

04 
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ALIIQUOT FRACTION ALI~UOT FACTOR EtlTER 

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 

NOTE: Aliquot factors other than 1 should be 

extremely rare and result only after rev i el'l by a 

senior staff member. 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 

I 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 

1 eve 1 s : 

Order 

Fami ly 
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Genus 

Species 

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

haul/gear are identified. 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 level 

(see Fig. 3.11). 

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

were not measured. 

No. of Heads Number of larval head sections for each taxon logged. 

No. of Tail s 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 characteristic eggs that pose no problem 

in identification (as for example, eggs of the northern anchovy, Enqraulis ';,;-, 

mordax; sprat, Sprattus sprattus; or the Pacific saury, Cololabis saira), 

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

in size and appearance to eggs of co-occurring species. In so~e 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 identification of eggs from 

plankton samples. 

Identification, measurement, and staging of fish eggs may have 

been performed by trained sorters for certain commonly occurrinq 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 

the microscopic techniques for measurement are similar to those used for 

larvae (Section 3.5.3.1). Aliquoting, which is rarely used for larvae, 

may be employed more often when analyzing eggs (Section 3.6.1). 

3.5.3.2.1 Naming Convention 

The identifier will assign each specimen to the lowest taxonomic 

level possible. Those specimens which cannot be taken to at least the 

Order level but which are in identifiable condition will be classified 

as "unknown eggs". Those eggs in such a poor state that they are im­

possible to identify are put into a "disintegrated eggs" category. 

Except for "unknown and disintegrated eggs" specimens are named 

according to the American Fisheries Society Special Publication (Bailey 

and assigned a 9-digit numerical code (Bullis, et al, 197~). 

Requests from MARMAP Information System users for 1 istings or for 

or corrections to these bionumeric codes should be made as 

indicated in Section 3.5.3.1.1. 

Measuring 

Measurement of the egg diameter and the oil globule diameter is 

often necessary in order to identify the egg. Both these diameters should 

eyepiece micrometer to the nearest 0.01 mm. 

3.5.3.2.3 Staging 

Stages of development of the eggs have been categorized by several 

kers (Marak and Colton, 1961; Masueti and Hardy, 1967; E. H. Ahlstromll; 

A. Napl in and P. Barri enY. 

3 Elbert H. Ahlstrom, deceased, NOAA/NMFS. Southeast Fisheries Center. laJolla, CA pers. COf1ll1un. January 1978. 

Ann Naplin and Peter Berrien, fishery biologists, NOAA/NMFS, Northeast Fisheries Center, Highland, tlJ, 
pers. 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 lists of stages has been prepared for investigators storing 

data in the t,1ARMAP 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-i dentifications 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 

quantitative 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: 

~lARMAP Ichthyopl ankton Data Record ~ Eggs (Form I DE. 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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o HOURS 8 HOURS 

4 DAYS 7 DAYS 

7 DAYS 8 DAYS 

10 DAYS 12 DAYS 

14 DAYS 16 DAYS 

23 HOURS 

7 DAYS 

9 DAYS 

13 DAYS 

17 DAYS 

45 HOURS 72 HOURS 

DEVELOPMENT AT 
38 of 

;~ ::S~~HAD~ 
18 DAYS 21 DAYS 18 DAYS 21 DAYS 

.20 Fish egg development stages (from Marak and 

Col ton, 1961). 
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PAGE __ OF __ 

Vesselllllllill 11111111 Cruiselllill Gear/Mesh StationN _. r I I I 
Haul No. CIJ Gear 10 No. I I Sample Date I I I Vials Salted E99S 0 Total Whole Eggs I I I I I Aliquot Code CC 
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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 r~ESH ENTER 

61 cm Bongo 333 6B3 

61 cm Bongo 505 6B5 

20 cm Bongo 333 2B3 

20 cm Bongo 505 2B5 

20 cm Bongo 165 2Bl 

20 cm Bongo 253 2B2 

50 x 100 cm Neuston 505 lN5 

100 x 200 cm Neuston 947 2N9 

36 x 97 cm Haedrich 706 3H7 

36 x 97 em Haedrich 1800 3Hl 

Other gear Hrite 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. 

Tota 1 ,Jho 1 e Eggs 

Aliquot Code 

Taxon Number 

The number of whole eggs resulting from the sort; from 

the Ichthyopl ankton Sorting Record. 

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 

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 /l 024 1024 10 

1/2048 2048 20 

1/4096 4096 40 

NOTE: Aliquot factor may be other than 1 for this 

analysis. If aliquoting is necessary, 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 
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be using the National Oceanographic Data Center (NOCO) 

Taxonomic Code. A current list of names and codes is 

ava il ab I e upon reques t from the authors, or for MAR~1AP 

Information System users, by running the MIS program 

A9SRT. See Section 6 Appendix I for further comments on 

these log sheet fields. 

The scientific name according to the American Fisheries 

Society (Bailey et aI, 1970) for the following taxonomic 

1 eve 1 s : 

Order 

Famil y 

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 log. This is to avuid identical vail numbers for 

eggs, larvae, and 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 

PR Unstaged 

ENTER 

000 

PB Through Blastopore Almost Closed 001 

PB Blastopore Closed to Tail Tip Almost Free 002 
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PR Tail Tip Free to Hatching 003 

PB Dead at Capture 004 

PB Abnormal 005 

EHA Prefertilization or Precleavage 010 

M&C Stage One 0 hr 020 

AN Prece 11 0 Hr 030 

M&H Early Cleavage 040 

M&C Stage One 8 hr 050 

AN Two Cell 060 

AN Four Cell 070 

AN Ei ght Cell 080 

AN Sixteen Cell 090 

M&C Stage One 23 hr 100 

AN Cell Stage 110 

M&C Stage One 45 hr 120 

M&C Stage One 72 Hr 130 

M&H Morula 140 

EHA Morula 150 

AN Early Blastula 160 

AN Blastodermal Cap 170 

M&C Stage Two 4 Days 180 

M&C Stage Two 7 Days 190 

M&H Blastula 200 

EHA Blastula Part of Gastrula 210 

M&C Stage Three 7 days 220 
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NAME 

M&C Stage Three 8 Days 

M&C Stage Three 9 Days 

M&H Gastrl;~a 

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 1 ate 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 late middle or early late 

M&C Stage Five 16 days 

EHA 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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NAt~E 

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 Five 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 Yol k 

AN Tail 1 1/2 Yolk 

M&C Stage Six 18 Days 

M&H Late Embryo 

EHA Late Embryo 

EHA Prehatching 

AN Ruptured Ea rl y 

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 Usually Late 

JJ Stage Unknown 

ENTER --

480 

490 

500 

510 

520 

530 

540 

550 

560 

570 

580 

590 

600 

610 

620 

630 

640 

700 

730 

760 

70,0 

820 

850 

900 



Egg Diameter 

Oil Globule 
Di ameter 

No. Not Analyzed 

1.D. By 

12345 6 
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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 be filled in, one or more for each taxon. 

3.5.3.2.5 Further Information About Fish Eggs 

More Information on the analyses of fish eggs may be obtained 

as follows: 

Image Ana lys i s Mr. Raymond Maurer 

NOAA/NMFS 

Narragansett Laboratory 

South Ferry Road 

Narragansett, RI 02882 

Atl ant i c Taxa: Mr. Peter Berrien 

NOAA/NMFS 

Sandy Hook Laboratory 

Highlands, NJ 00732 

Pacific Taxa: Dr. Reuben Lasker 

NOAA/NMFS 

P. O. Box 271 

LaJolla, CA 92037 
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3.6 PROCESSING OF INVERTEBRATE ZOOPLANKTON 

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); a1iquoting 

sample; determining size frequency distribution; sorting and enumerat­

ing of major taxa; and identifying, staging, measuring and sexing taxa. 

3.6.1 A1iguoting 

Aliquoting of samples would not be performed in the ideal analysis 

situation since several 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 original 

sample -- an aliquot level satisfactory for one taxon is unsatisfactory 

for many others; 2) it is not always possible to get the organisms 

randomly distributed in the undivided chamber before performing the 

split; 3) much of the skill and the techniques applied by splitter 

operators are difficult to document and therefore difficult to stand­

ardize between operators (Longhurst and Seibert, 1967; Miller, 1975; 

Green, 1976). 

There are, however, practical requirements that result in the 

need for aliquoting samples. First, the samples must be reduced to a 

reasonable ~>500 specimens) size for microscopic examination, and 

second, enough samples must be obtained for the different 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 ;;ooplankton 

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 Plankton Splitter 

Another splitter that compares favorably with the Folsom Splitter 

is a modification of Motoda's (1959) box type plankton splitter and is 

called 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: 1) the splitter must 

be leveled using the leveling screws and a mechanics level attached to 

the base plate to 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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SPLITTER 

\ 

'\ SAMPLE BOATS 

LEGS 

CHAMBER 

SPLITTER 
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> 

1 
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0 0 

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 (>2.5 cm). At this point air is introduced into the drum through 

numerous small holes connected to a manifold. Air pressure is regulated 

based on a prior test to determine homogeneous distribution of the spec­

imens .. The sample is then poured into the undivided portion of the drum 

andallpwed to mix for approximately 10 seconds. The drum is then rotated 

until the septem splits the sample. Lifting the drum and rotating a 

little more, the two separated samples are completely transferred into 

the "plastic boats". Smaller samples are obtained by returning the con-

tents of one "boat" to the drum. Thus aliquot portions of approximately 

1/2, 1/4, liS, etc., of the original are obtained, and the process is 

continued until the sample is small enough for counting. One member of 

all intermediate splits is temporarily retained and labeled until the 

final aliquot is obtained, and decisions for all desired analyses are 

made. The retained aliquots are labeled according to Figure 3.17. 

The remainder of the sample is returned to the original sample 

jar with fresh preservative, and an additional label, stating the total 

aliquot removed, is included. The sample is then archived according to 

Section 3.S. 
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3.6.2 Sorting - Automated Methods 

At present an automatic image analysis technique is 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 

examination. In 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/Nr~FS 

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 generally 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 plankt~n sample, an 

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

italicized groups below: 
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Pro tozoa 

RadioZaria 

Cnidaria 

Annelida 

Anthropoda 

Osb'lo'coaa 

Co~e:ooda 

Cirrivedia 

Arrrphiooda 

l1ysidacea 

Euphausiacea 

Decapoda 

j'l,lacT'iA.ra 

AnomuY'a 

Brach'juY'o 

Mollusca 

Gastropoda 

! 

i Heteropoda 

Thecosomata (Pteropoda, shelled) 

PeZecypoda 

i i Ceph a 1 opo da 

Decapoda 

Octopoda 



Ec.IU.~ode!Lm<W1 

ChaeA:o 9 ~<uha 

Tunicata 

ThaLiac.ea 

LMVac.ea 

(~v~eb~<ue egg~ 

3.6.4 Identification of Zooplankton 

To characterize the community structure and monitor changes in the 

composition and relative abundance of lower trophic level organisms, 

identification will be made for all specimens in selected aliquots. 

Species identification techniques and necessary equipment are 

generally similar to those employed during ichthyoplankton identification 

(Section 3.5.3). 

3.6.4.1 Naming Convention 

The identifier will assign each specimen to the lowest taxonomic 

level possible. A great deal more variety exists in the naming conventions 

for invertebrate zoopl ankton than is the case for i chthyopl ankton. MARt1AP 

has generally made taxonomic codes available for two or more taxa which some 

workers believe to be synonymous, thus retaining the detail and the ability 

for later "lumping". Specimens are assigned a 4-digit numerical code. 

Requests from r~ARMAP Information System users for 1 istings or for additions 

or corrections to these codes should be made to: 



Mr. Jack W. Jossi 

NOAA/NMFS 
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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 listing of life 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) to be more comparable with measurements made during 

automatic image analysis. When measuring taxa other than those shown in 

Figure 3.24, the logged data must include the published source, or a 

written description, of the technique used. The sex of each specimen 

should be determined, i.e., male, female, ovigerous female, or sex 

unknown. 

3.6.4.3 Labelling 

Labelling of all resulting specimen containers should be done 

as in Figure 3.17. 

3.6.4.4 MARMAP Zooplankton 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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OPERATIONAL UNIT 

MARMAP ZOOPLANKTON DATA LOG 
(Z DL) 

Vessel I I I I I I I I I I I I I I Cruise [1 I-I r I G ear I Mesh L-L-J'-I 

i i r-r-1 
Station No. I I I I 

iii I 
;:,ample UQJe Aliquot Code ,o=J 

TAXON NUMBER VIAL LENGTH ~ 11,FE N.N.A. TAXON NAME N·O. (m'm) (f) STAGE 
1 1 1 1 1 1 1 1 1 21 1 1 1 

TAXON NUMBER VIAL LENGTII ~ LI,FE E N.N.A. Remarks: 
TAXOr-! NAME 

~rl' 
{mm} U) STAG 

I 1 1 1 1 1 1 1 1 2 1 1 

I 4 

ill 1 1 1 1 1 LJ21 LI -r- j- -I 1 1 1 1 1 1 121 1 1 
1 

2 5 
I 

1 1 1 1 1 1 1 1 121 1 1 .l 1 1 I I 1 121 1 Ii 
1 , 1 

3 
I 

6 r-r-

Recorded By: 

W 
<D 
I 



-140-

MAR MAP Zooplankton Data Log (Form ZOL, 10/80) 

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, 

Vessel 

Cruise 

Gear/Mesh 

Station No. 

Haul No. 

Gear ID No. 

ZSOP, NEFC. 

As recorded 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 2B3 

20 cm Bongo 505 2B5 

20 cm Bongo 165 2Bl 

20 cm Bongo 253 2B2 

50 x 100 cm Neuston 505 lN5 

100 x 200 cm Neuston 947 2N9 

36 x 97 cm Haedrich 706 3H7 

36 x 97 cm Haedrich 1800 3Hl 

Other Gear Write out 

name plus 

gear 

mesh 

aperture in mi 

As recorded on the Station Activities Summary. 

As recorded on the Station Activities Summary. 

The number assigned to each net used durinq the haul. This is 

necessary when gear of identical characteristics are deployed 

on the same haul. 



Date 

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

the Station Activities Summary. 

The code for the factor by l'ihich counts from an al iquot 

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

ALIQUOT FRACTION ALIQUOT FACTOR ENTER 

1/1 1 01 

1/2 

1/4 

1/8 

1/16 

1/32 

1/64 

1/128 

1/256 

1/512 

1/1024 

1/2048 

1/4096 

2 

4 

8 

16 

32 

64 

128 

256 

512 

1024 

2048 

4096 

02 

04 

08 

16 

32 

64 

12 

25 

51 

10 

20 

40 

The four-digit "Interim Code for MARMAP Zooplankton Data". 

NOTE: Ten boxes are provided for researchers who may 

be using the National Oceanographic Data Center (NODe) 

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 A4SRT 

See, Section 6, Appendix I for further comments on this and 

the subsequent log sheet fields. 

The scientific name of the specimen. 



Length 

Sex 

Life Stage 

!ii' 

:'j 
" 
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The standard length of each specimen measured to the 

nearest 0.1 rrm. See Fiqure 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 according to the 

table bel 01'1: 

SEX ENTER 

r,la 1 e 

Female 2 

Ovigerous female 3 

Un known 4 

The developmental stage of each specimen entered according 

to the table below: 

LIFE STAGE ENTER 

Adult 000 

Planula 001 

Actinula 002 

Medusa 003 

Polyp 004 

Ephyra 005 

Scyphistoma 006 

Cydippid 007 

Epitoke 008 

Atoke 009 

Trochophore 010 



LIFE STAGE 

Ve1iger 

Protonymphon 

Naup1ius 

Naup1ius I 

Naup1ius II 

Naup1ius III 

Naup1ius IV 

Naup1ius V 

Naup1ius VI 

Copepodite I 

Copepodite II 

Cope pod ite I I I 

Copepod ite I V 

Copepod ite V 

Cypri s 
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Manca (Post1arva) 

Ca1yptopis (Protozoea) 

Furcilia (loea) 

Cyrtopia (Post1arva) 

Protozoea 

Mys i s (loea) 

Mastigopus (Post1arva) 

E1aphocaris (Protozoea) 

Acanthosoma (loea) 

ENTER 

011 

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 (Post1arva) 

Post1arva 

Phy11osoma (ZQea) 
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Pueru1us, Nisto, or Pseudobaccus (Post1arva) 

G1aucothoe (Post1arva) 

Megalopa (Post1arva) 

Bipinnaria 

Branchio1aria 

Ophi op1 uteus 

Echinopluteus 

Auricularia 

Doliolaria 

Egg 

Larva 

Copepodite 

Metatrochophore 

Immature (Sexually) or Juvenile 

Strobila 

Vitellaria 

Molt 

Cyphonauntes 

Unknown 

036 

037 

038 

039 

041 

042 

043 

044 

045 

046 

047 

048 

049 

050 

051 

052 

053 

054 

055 

056 

057 

058 

999 



Vial Number 

Remarks 

Recorded By 

1 2 3 4 5 6 
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The number of specimens of each logged taxon for which no 

analysis (measuring, sexing, or staging) was performed, 

Vials are numbered sequentially as taxa from each station 

are identified. Identified zooolankton (non-ichthyop1ankton) 

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 eggs, 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. 

P.ny information useful in subsequent analyses of these 

samples. 

Initials or name of person entering data on the log. 

The order in which the blocks of log sheet fields are 

to be filled in. 
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3.7 REFERENCE COLLECTION 

i ' Special reference collections of ichthyoplankton larvae, eggs, and 
I, 

of zooplankton are kept adjacent to the identification laboratory. The 

specimens in this collection are the "best of a kind" and used for refer-

ence in identifying questionable material or rare specimens. The material 

is also used occasionally to train identifiers. 

3.8 CURATING 

Following analyses and the removal of samples for reference collec-

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

following: 

1) If the remaining sample contains <500 specimens, it is 

permanently retained in storage. 

2) If the remaining sample is large enough that it can be 

split into an ~500 specimen aliquot, this is done and the 

aliquot is permanently retained in storage. 

3) Any subsample 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 periodically checked to 

assess the evaporation of preservative from the sample containers. The 

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

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

(not greater than 6 months) must be made. Occasionally some vials with 

loose caps may lose liquid 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 MAR MAP 

Survey I operations. 

t-Iaster file specifications and comments mostly apply to MARMAP 

Information System (MIS) users. Their master files are heirarchica1 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 

r 
I." 6. 2. 1 I 6.2. 1 

1 



Kt.LVKtJ LUNJt.NJ MASTER STATION RECORD 

L 0 G S H E E T 

'" DATA FIE L D DAT A ANTICIPATED REQUIRED 
w 
>: 

DEFINITION UNITS RA N G E AC CURACY 

I OPERATIONAL UNIT na na na 

2 VESSEL na 21 char na 

3 CRUISE Iyear vear:00-99 j'D.5 min 

hvphen: na na 

crui se: 001-999 na 

4 STATION NUMBER na 001-999 na 
3) 

5 ARRIVAL DATE day (GMT) 01-31 +0.5 min 

month (GMT) 01-12 ±O.5min 

year (GMT) 00-99 ±O.5 min 

6 LATITUDE degree 00-90 +0.5 min 

minute 00-60 ±O.5 min 

hemi sphere na ±O.5 min 

7 LONGITUDE , degree 000-180 :':0.5 min 

minute 00-60 i.0.5 min 

hemisQhere na j"O.5 min 

8 POSITION CHFCK RV· na na na 

RECORD CODE MSR 

I 
d MARMAP INFORMATION SYSTEM -:0 -:::::-

I '" Z I- '" MASTER FILE '" a. a. z >-OJ 
0 0 :>w I-0 0 

0: Z OJ-> 
co RECOMMENDED z z 

;;;0 
:> 

0 => w CATEGORY "' 
w a: xa: I-0 « z 0 «0 « 0 D EFI NITION u ::; " "''' 0 u 

na na na na na na na 

35 VESSEL: 002 01 na 21 C 

na CRUISE (YY-CCC)· Jl!l.i Jll iJ!l JL '-"-

na STATION NUMBER: 100 01 01 3 N 

na STA DATE (DO MM YY) (GMT): 103 01 01 2 N 

103 01 02 2 N 

103 01 03 2 N 

na LATITUDE (00 MM H): 136 01 01 1 N 

136 01 02 1 N 

136 01 03 I A 

na LONGITUDE (ODD MM H): 138 01 01 3 N 

" 138 01 01 1 N , 

138 01 03 1 A 

na na na na na na na 

V>

J

3 
UP.> 
<1>'" 
ort 
~.<1> 

-n-S 
~. 

o V> 
P.>rt 
rtP.> 
~·rt 
o ~. 

::so 
"'::s 

Cl 

'" rt 
P.> 

en 
en 



MARMAP PLANKTON SURVEY DATA PAGE 2.- OF...3-

RECORD CONTENT MASTER STATION RECORD ~ .. ~ .~ 

L 0 G S H E E T 

>0 DATA FIE L D DATA ANTICIPATE D REQUIRED 
w DEFINITION UNITS RA N G E ACCURACY 
f:: 

9 ARRIVAL TIME hour (GMT) 00-24 +0.5 min 

min (GMTl 00-60 +0.5 min 

10 BOTTOM DEPTH meter 0001-9999 ±0.5 m 

; I 'HIND SPEED (KIlO" I· I '""' 
01_00 +n , H 

11? ,11NO DTRCCTTnN lopnrpp 000-360 to.5 den 
magnetic or 
true na na 
centrigrade 

13 AIR TEMP. deqree 20.0 - 50.0 +0.5 deq 
centrigrade 

14 SURFACE TEMP. degree -02.0 - 40.0 lO.5 deg 

15 CLOuD COVER TYPE na na na 

16 CLOUD COVER AI~T. 
I UKla \:10 0 
Celestial dam )0-8 j:O.5 okta 

17 WAVE HEIGHT meter 00.0 - 15.0 iO.S m 

18 TYPE OF OBSERVATImi na na na 
TYPE OF OESER'IATIOi. -

19 'TA.RT TII:E hour (GMT) 00-24 +0.5 min 

minute (GMT) 00-60 +0.5 min 

END TT~, hour (GMT) 00-24 +0.5 min 

minute (GMT) 00-60 +0.5 min 

. 

MSR 1it:.L.Ut'(U I..-uut. l'I:l~ 

-r;- MARMAP INFORMATION SYSTEM -:r: Nw z 
"- MASTER FILE 
'" 0 0 0: 

'" RECOMMENDED z 
w CA TEGORY >-' 0 « 0 o EFI NITlON u u 

na STATION TIME (HHMM) (GMT): 146 

na BOTTOM DCPT" IMeTeR'" 111 ? 

"" Imln ocen I v.,n" , . 114" 

na WIND DIRECTION (DOD MIT): 150 

na na 150 

na AIR TEMP (OEG C): 124 

na SURFACE TEMP (OEG C): 120 

18 CLOUD TYPE: 114 

20 CLOUD COVER (%): 116 

na WAVE HGT (OO.D)(METERS): 156 -
25 STA EXPERIMENTS & TIMES: 128 

na (start) 128 

na (finish) 128 

ci 0 Z z 
0 

w 0: 
Z 0 :::; 

" 
01 01 

101 01 

101 01 

01 01 

01 02 

01 01 

01 01 

01 8± 
01 01 

01 01 

21- 01 

~1- 02 

21- 03 

I-

'" z 
>Ow 
"'--' 
~o 
XO: 
«0 

"" 
4 

I. 

I ? 

3 

I 

4 

4 

15 

3 

4 

ZI 

4 

4 

N 

N 

N 

N 

A 

C 

C 

A 

N 

C 

C 

N 

N 

"-
>-
I-

>0 

'" I-
« 
0 

~ 

<.n 

'" I 

y< -1 
... 

"~~"~'"~~-~'~'.. . ............ \ 



I g MARMAP INFORMATION SYSTEM '" L 0 G S H E E T :I: N", >-
"- MASTER FILE t') "-

" z >-
0 ci ci 0 "'" >-
0: Z ,,--' 
t') RECOMMENDED z z 

~o " DATA F I EL D DATA ANTICIPATED REQUIRE D 0 " " '" CATEGORY ,..: '" 0: XO: >-
'" DEFINITION UNITS RANGE ACCURACY 0 « z 0 «0 « 
'::: 0 D EFI NITION u ::; ;. ,,;. 0 u 

20 OTHER TYPES OF OBSERVATIONS n na I(same as items 18 and 19 aboye 

21 REMARKS DAMAGE OR LOSS na na na ...!lL c:.T1I.TTnN O~MlIOVC:. Ilna 18~-1 na Ina Ie 

22 RECORDED BY na a n 
nTa I~: 

Ina I na Ina I n 

23 REVIEI,ED BY na na na Ina Ina Ina I na na na 

U1 
--J 
I 
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6.2.1.2 Comments on: Master Station Data 

A. Footnotes 

1) I-lord length for data resulting from a code qroup 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. 

2-3. 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 t~IS 

program SETUPCNV. See MIS Documentation Vol. 2, STC p. 05, and Vol. 1, 

Aiv p. 07. 

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

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

6. For special processing on latitude field, see MIS Documentation 

Vol. 7, FCV p. 10, TRNVAL Code 17. 

T·················· .' . 

I 
1 



----------- -- ---------------- ----- ----~ 

7. For special processing on longitude field, see MIS Documentation 

Vol. 7, FCV p. 10, TRNVAL Code 18. 

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

12. For special processing on wind direction field, see MIS Documenta­

tion Vol. 7, FCV p. 10, TRNVAL Code 19. 

13-14. For 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,.O°C is entered as 52.0°C. 

15. For special processing on cloud cover type field, see MIS Documenta­

tion Vol. 7, FCV p. 09, TRNVAL Code 1. 

15-16. When cloud 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. 

18-19. 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 category 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 experimenu 

at the outset was instituted. This information is placed in category 

128 using the MIS program KEYDATA and the OEX01 segment of the SOT 

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.AL8001. 

21. Narrative data about the station are provided by the user through 

the MIS program KEYDATA and the COM01 segment of the SDT table. 
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They are merged into category 109 of a master file. See MIS 

Documentation Vol. 1, Aiv p. 26, and Vol. 7, FCV p. 10, TRNVAL 

Code 31. 

6 
6 



MARMAP PLANKTON SURVEY DATA PAGE _1_ OF-L-

RECORD CONTENT ZOOPLANKTON SAMPLE LOG FOR BONGG NETS 
Hi:.l;UKU CUUt ZSR 

r;:;- MARMAP INFORMATION SYSTEM -:;-1-;::-
L 0 G S H E E T :r: N z 

t- "' 
"- MASTER FILE co "-

'" z ,.. 
0 <:) <:) 0 "w t-
C< Z "'-' C) RECOMMENDED z z 

::;;0 " DATA F I EL 0 OAT A ANTICIPATE D REQUIRED 0 '" " w CATEGORY f-' w '" xc< 
0 t-w DEFINITION UNITS RA N G E ACCURACY <t z 0 <to <t 0 D EFI N ITION ::; f:: u u '" ,,'" 0 

-
1 OPERATIONAL UNIT na na na na na na na na na na 

2 VESSEL na 21 char no 35 VESSEL: 002 01 na 21 G 
31 

3 GRUISE year (GMT) year: 00-99 '0.5 min na GRUISE (YY-GGG): 004 01 01 6 G 

na hyphen: na na I 

na cruise: 001-999 na 

4 STATION NUMBER na 001-999 na na STATION NUMBER: 100 01 01 3 N 

5 HAUL NIII~BER na 01-99 na na HAUL NUMBER: 301 01 01 1 N 

6 START TIME hour (GMT) 00-24 -' O. 5 min na EXP THIE (HHMM) (GMT): 303 01 01 4 N 

minute (GIfT) 00-60 '0.5 min 
r-. 

7 START DATE day (GMT) 01-31 '0.5 ]:lin na EXP DATE (DO MM YY)(GMT): 305 01 01 2 N 

month (G~IT) 01-12 1,0.5 min 305 01 02 2 N 

year (GMT) 00-99 +0.5 min 3D5 01 03 2 II 

8 SHIP SPEED knots 00.I-OJ.5 '0.5 kt na SHIP'S SPEED (KNOTS): 308 01 01 4 G -- - .--1-
9 SHIP HEADING degree 000-360 i.0.5 deg na SHIP'S HEADING (DOD MIT): 309 01 01 3 N 

magnetic or 
true na na 309 01 112 1 A 

10 cIEASUR. TOil DEPTH meter 000-999 _1_0.5 m na MEASUR TOW DEPTH (METERS): 348 01 01 3 II 

tnCO 
-00 
ro => 
(") 
~·o 
-h 
.... ·2 
(") ro 
"'rt 
rt 
~. -l 
00 
:;j :.::: 
U> 

CJ 

'" rt 

'" 

~ 

'" 

J 



MARMAP PLANKTON SURVEY DATA 
RECORD CONTENT ZOOPLANKTON SAMPLE LOG FOR BONGO NETS 

" 
~ MARMAP INFORMATION 

L 0 G S H E E T 
0 
z 

" MASTER FILE 
" 0 
0: 
'-" RECOMMENDED 

DATA FIE l D OAT A ANTICIPATED REQUIRED " w CATEGORY 
w DEFINITION RANGE 0 UNITS ACCURACY 0 D EFI N IT ION ':: u 

11 TI~IE GOING OUT minute 00-99 f.0.5 sec na TIME GOING OUT (fI11SS): 

second 00-60 W.5 sec 

12 TIME AT DEPTH minute 00-99 )0.5 sec na TIME AT DEPTH (fll-ISS): 

second 00-60 _10.5 sec 

13 TlflE COMING IN minute 00-99 to.5 sec na TlI1E COllIllG IN (I-II-ISS): 
. 

second 00-60 10.5 sec 

14 DURATION OF TOW minute 000-999 ~+O.5 sec nil na 

second 00-60 -'0.5 sec 

15 DEPTH INSTRUMENT na na na na na 

Make na na lIa na na 

Ser. No. na na na na na 

Sprinq Depth foot 0000-1000 n.5 ft na na 

0000-0500 

0000-0300 

0000-0200 

0000-0100 

PAGE_2_OF_4_ 

E CORD CODE ZSB 

-SYSTEM -=: IN 
>- w 
'-" Q. 

Z >-
0 ::fw >-0 0 Z ,,-" z z 

~o ::f 
0 " ,..: w 0: XO: 

z <fO >-
<f 0 <f 
u :::i ~ ::f~ 0 

320 01 01 4 N 

321 01 01 4 N 

324 01 01 4 N 

na na na na na 

na na na na na 
f- --

na na na na na 

na na na na na 

na na na na na 

en 
N , 



ECORD C UNIt.NI ZOOPLANKTON SAMPLE LOG FOR BONGO NETS -- - -

L 0 G S H E E T 

::E DATA F J E L 0 OAT A ANTICIPATE 0 REQUIRED 
w DEFINITION UNITS RANGE ACCURACY 
>:: 

15 0000-0050 

16 GEAR ID NUMBER na 1-4 na 

17 GEAR/MESH na na na 

Gear na na na 

Aperture Size micron 005-999 10.5 micron 

Mouth Diameter nH'tr:r 0.10-200 1 () 005 III 

Mouth Heiaht na na nn 

r~outh Width na na na 

18 BOTTLES FILLED no H na 

19 FLO,IMETER START revolution 00001-99999 JO.S rey 

20 FLOfll-iETER END revolution 00001- 99999 +0 5 rev 

21 FLOWMETER NO. na 001-999 na 

22 TYPE OF TOW na na no 

23 TOR TRACE na na no 

"t:.I,.,VKU I,.,VUI:. 
ISB -

'6 MARMAP INFORMATION SYSTEM I-::::--:c N w z f-

"- MASTER FILE '" "-
z >-::> 

0 0 ::Ew f-0 0 (C Z ::>..J 

" RECOMMENDED z z ~ ::E 

° :0O ::> w CATEGORY ,..: w <r x<r f-0 « z 0 «0 « 0 o EFI NITtON u ::; " ,- " ° u ~ -

na rSee Comrnents 1 400 01 02 1 .JL 
na na na na na na na 

10 GEAR: 400 0] 01 
seelco 

nrrnf'r1 S 

[See Co 
3 GEAR: 1400 01 03 !llllPn .>L 

[Sec Co 
11 GfAR: 400 01 04 I n0n .>L 

na [See ADDendix Fntrv fnr Rpeor cr He, '17SN'L-I--

na rSee Appendix Entry for Recor Co e ' ISN'll 

14 BQHLE> FIllED: 406 01 01 1 _N_ 

na FLOI-IMnFR START: 402 02 01 5 N 

na FLOWI~ETER END: 402 03 01 5 N 

na FLOVII-ITR NO & CALIB FACTOR: I--

[Number] 402 Dl 01 3 C 

[Factor] 402 01 02 5 C 

]5 IHE OE lOki' 302 01 01 20 A 

16 _ .. TOR TRACE: 371 01 01 15 A 

m 
w 



MARMAP PLANKTON SURVEY DATA PAGE _4_ OF_4_ 

RECORD CONTENT ZOOPLANKTON SAI1PLE LOG FOR BONGO NETS - ~ - .. RECORD CODE _..ISS 

r;:;- MARMAP ;;-c:=:-
L 0 H E E T 

INFORMATION SYSTEM I N G S Z t- w 
MASTER FILE '" (L (L z >-co 

0 0 "w t-o 0 tr Z 
Z co-' 

'" RECOMMENDED z ~o " ANTICIPATE D REQUIRED 0 co 
" DATA FIE L 0 DAT A w CATEGORY t-' w tr Xtr t-w DEFINITION UN ITS RA N G E ACCURACY 0 <t Z 0 <to <t 0 o EFI N ITION u ::J " "" 0 '::: u 

t--

24 MAX. WIRE OUT meter 000-999 +0.5 m na i1AX WIRE OUT (METERS): 1112 01 I 01 3 N 

25 MiGLE AT IU!.O. deqree 20-70 +0.5 deq na ANGLE @ MAX WIRE OUT Ino)· .lliL 01 !OJ ? N 

I ~;~~ ~~~L~M;~~~S): 314 11-0' na 3 N 
26 ,JlRE AIJGLES OURIIJG RETRIEVAL. deqree 20-70 iO.5 deq na Llls. hL..J:J; '"'- 2- JL 

27 RUlhKKS no no I no FX _OI'M'RK< . 319-1'.1.-9' C 

22 RECOPDED BY na na na na na na na na na na 

2" REV j U,'EO BY na na na na na na na na na na 

~ 
I 

I 
. . 

-

"C-' \~ ,,- 't'-{--d~'ikj 

'" .p. , 

Ie 
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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 

B. Items 

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

2-3. These fields are provided by the user when running the MIS 

program SETUPCNV. See MIS Documentation, Vol. 2, STC p. 05, 

and Vol. 1, Aiv p. 07. 

5. For special processing on haul number field, see MIS Docu-

mentation Vol. 7, FCV p. 09, TRNVAL Code 7. 

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

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

9. For special processing on ship's heading field, see MIS Docu-

mentation Vol. 7, FCV p. 09, 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 log sheet field is not exposed to automatic data processing. 

Logsheet specifications for item 15 (spring depth) are for a 

Bendix 110del T-l Time Depth Recorder. 
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16. This data field has been used to designate each of the four nets 

which can be recorded on a MARMAP Zooplankton Sample Log, and 

used during anyone haul. See MIS Documentation' Vol. 7, FCV p. l~, 

TRNVAL Codes 21-24. 

In the future a 3 character "Gear 10 Number" will be logged to 

distinguish betlveen othenvise identical gear deployed on the same 

haul. 

17. A 3 character code is logged on the ZSB 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 

description. They are involved 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 

code group 2, 3, and 4. 

(~1outh Height & Mouth Width) These data fields are used only 

for Neuston nets (See Record Code ZSN immediately following in 

Appendix I.). 

17-26. These data fields receive special processing. Familiarity with the 

MARMAST and SOT Tables and the MIS program FILECONV is essential. 

Explanations specific to these fields can be found in MIS Documenta-

tion Vol. 6, SOT p. ~4-07 (Mnemonic Code items RGRP, NGRP, GRPD, 

GETR), p. 12-13 (TRNS Code 13) and Vol. 7, FVC p. ~4 (Utility Flag 

Value 4) and ,p. 06-11 (TRNVAL Code Nos. 3, 21, 22, 23, and 24). 

21. Master file category 402, line 1, word 1 contains flOl'imeter numbers. 

Word 2 has been used for flowmeter calibration factor, (starting 

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

1 
1 

I 
'J: 
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volume of water filtered first look for the existence of this word 

and if not found use a mean factor for "General Oceanics" f10wmeters. 

27. Narrative data about the bongo experiment may be provided by the 

user by 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. 10, TRNVAL Code 32. 

28-29. These log sheet fields are not exposed to automatic data 

processing. 

General: 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.G., Category 349 

"Calculated Tow Depth (M)" instead of Category 348 "Measured 

TO\v Depth (M)". 
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MARMAP PLANKTON SURVEY DATA PAGE_l_0F~ 

RECORD CONTENT ZOOPLANKTON SAMPLE LOG FOR NEUSTON NETS RECORD CODE ZSN 

r;;-- MARMAP 
.--

INFORMATION SYSTEM '" L 0 G S H E E T z i:: NlJJ 

CL MASTER FILE co CL 
z r 00 

0 0 ::<w 0-0 0 z 00-' <r z 
'" RECOMMENDED z 

::<'0 " DATA FIE L D OAT A ANTICIPATED REQUIRED 0 00 

" "' CATEGORY r' w <r xo: 0-w DEFINITION UNITS RANGE ACCURACY 0 « z 0 «0 « 
':: 

0 o EFI NITION " ::i 3 ::<3 0 

" 
1 OPERATlDrlAL IIIHT na J na na na na na na na na na 

? Ves", n, 21 rh'r na 35 VCSSF! : nn? 01 nil 21 C 

3 CRUISE Ivear (GMT) 3) ·nn-99 I Q 5 mjo JliL I CRUISE (yy-ccel' 10D'l 101 01 6 e 

:u; hvnhpn'na ' n, 

erni ·n01-999 1]2 

4 STATIO:' NII~·I3ER ]a 001-999 m.l JliL 5181 IQU tI"I~QEB' J..Q.IL IJ.L .!2L .L _N_ 

, 'HI,'II IHlflRER " 01-99 nn lliL 'IIMI IlllfmrR, 101 nl nl 2 I-lL 

6 START TI~IE hour (GMT) 00-24 10.5 min na [XP TJI~E (11111·1111 (GIn), J03 01 01 4 Ii 

minute (GMT) 00-60 +0.5 min . --
~ START DATE day (Gfnl 101031 iQ 5 IlIjn JliL EXP PAlE (pm11~YYl (r;lJI) , 105 IJ.L ,ill- 2 N 

month (GIlT) 01-12 .10.5 min 305 01 !)2 2 N 

year (GMT) 00-99 to.5 min JOS 01 OJ 2 N 

8 SHIP SPEED knot 00.1-05.0 ~O.05 ko na SIlIP'S SPEED (KllOTS), 308 01 01 4 C 

9 SH I P HEAD UlG deGree 000-360 ! 0.5 deq na SIlIP'S IIEAOIIIG (DOD I-IIT): J09 01.Ql. 3 N 

magnetic or 
3119 01 .R 1 3 true na na 

10 r~EhSL;R. TOIl DEPTH meter _000-999 :1.0.5 m 
" 

na na _ na na na L!lL na 

NN 

WW 

~ 

(/) 2 
-oro 
roc 
(,)v> 
~·rt 
-hO 
~::l 
() 
",2 
rtro 
~rt 

o "....., 
v>O ::;: 

o 

'" rt 

'" 

~ 

m 
co 
I 



MARMAP PLANKTON SURVEY DATA 
tit.LVKU l.,VNIt.NI ZOOPLANKTON SAMPLE LOG FOR NEUSTON NETS - - .. ~. -

" 
1-;- MARMAP INFORMATION 

L 0 G H E E T S Z 

MASTER FILE n. 

" 0 
<r 

'" RECOMMENDED 
:>0 DATA FIE L D OAT A ANTICIPATED REQUIRED w CATEGORY 

UNITS RA N G E ACCURACY 0 w DEFINITION 0 o EFI NITION >::: u 

11 TIfiE GOING OUT Ill; n ute 00-99 10.5 sec na na 

second 00-60 10.5 sec no na 

12 TIflE AT DEPTH ninute 00-99 10.5 sec na I TTl-IF AT nrPTH (I-II-ISS I· 

second 100-60 '0 5 SPC 

13 TII~E COmNG IN tninute 00-99 iO.5 sec na na 

second 00 60 :to.5 sec lliL . na 

14 DURATION OF TO," ninute 000-999 +0.5 sec na na 

second 00-60 +0.5 sec na na 

15 ~EPTH INSTRUfiENT na na na na na 

Make na na na na na 

Seri a 1 No. na na na na na 

Sprin9 Depth foot 0000-1000 +1.5 ft na na 

16 GeAR 10 NUMBER na 1-4 na na (See ComlTlents) 

17 GEAR/flESH 

Gear na na na 10 GEAR: 

Aperture Size n; cron 0005-1800 0.5 micron 3 GEAR: .. cO-

PAGE_2_0F~ 

ECORD DE ZSN 

SYSTEM ~1:=:-1 
:r: N 
f- w 

'" n. 
z >-

" 0 :>Ow f-

" Z Z ,,-' z ~o '" 0 " >' w <r x<r f-« z 0 «0 « 
u :J " ~3 0 

na na na na na 

~ 1il I nil. niL-J..n.Y 
32L l!ll 101 ,j N 

j----j 

n, na IIta lli\ .Ll.iL 

~ n. Ina nil. ~ 

no na 1l.L na Ina 
, 

na na na na na 

na t~ na na ~ 

na IlL. !lL ill!...-. lli...-

na ~ na na na 

na na na na -~ 

'" m ~~,~ 
400 01 01 Conu)1 ~nts 

~OO _;- -;;;- ~;~;~ 
--------

~ 

rn 
ill 
I 
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MARMAP PLANKTON SURVEY DATA PAGE _3_ OF-1-

RECORD CONTENT ZOOPLANKTON SAMPLE LOG FOR NEUSTON NETS -

L 0 G S H E E T 

" DATA FIE L 0 DAT A ANTICIPATED REQUIRED 
w DEFINITION UNITS RANGE ACCURACY 
':: 

ill 1-. GEAR/flESH (Cont.) 
1 

j'louth D; ameter na Oa na 

"nnth Hpi nh ptpr I 0 .J"". 0 IQ 05 w 
, 'Mh o 1_2 0 '0 05 rn 

13 BOTTLES FIlLED Ina H tl'l 

19 FW .. II·IETER START '" 1,,,, 
D~ 

20 ' FI ntH]FTFR FNO aa Ina oa 

11 FLOW·IETER NO. na na nol 

22 TYPE OF TOW na na na 

23 TOR TRACE na Oil Pel 

24 flAX. WIRE OUT meter 01)0-999 +0.5 III 

~ 
r~tlG! E nl ~ ~l n degree 20 zn '() f. d£'U 

I tH RF ANhl" nliP H'C Idpnrp, 20_70 I 0 5 dpg 

c..2L RHJARe'S nJ n) n') 

18 RECORDED BY na na na 

29 REVIEWED BY na na na 

" EC C F ZSN 

-1-;- MARMAP INFORMATION SYSTEM '" ~-
:r: N z 

"- MASTER FILE 
" 0 a 
'" " RECOMMENDED z 

"' CATEGORY f-0 <t 0 o EFI NITION 0 0 

na na ~ 

lL GE8B' I,nn 

lL I CCOll· I,nn 

14 Innm" Fill FO' I,nl> 

lliL [],~ ~ 

lliL na llil 

.GiL na na 

15 TYPE OF TOfl: 302 

JL TOR TRACE: lZL 

na na na 

lliL aa llil-

!liL oa llil.-

OiL EXPERIMENT REMORKS- !lli...J 
na na na 

Lna na -

a 
z 
w 
Z 
:::i 

10 

In1 

11 

101 

10 

la. 

na 

QL 

D.L .. 

na 

na...... 

lliL.... 

k!l3 

na 

f- "' " "-z >-
a "w f-,,-' z 

~o " 0 " '" XQC f-a <to <t 

" :E;::: 0 

na Ina na 

il'L 
(See 

=j=, 
(See 

nF =pu.s: 
n1 11 1L-

Ina 

I nae 

na 

.QL 

!l.L 

na 

.da.... 

. .JljL 

.oa.. 

na 

.Il.a-

Ina 

Illil 

na 

20 

.lL 

na 

lliL.... 

Jlil....-

.tlL. 

na 

na 

lliL 

'"" 
na 

_A_ 

_A_ 

na 

~ na 

_.C 

na 

na 

-..J 
C> , 

~' +>"~R"'''''''~'''--''''''''¥''/10\0{~-i .•.. ' ... '~~' .. 
Jii 
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6.2.3.2 Comments on: Neuston Net Tm, Data 

A. Footnotes 

1) ,lord length for data resulting from a code group substitution 

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

ra ther than the 1 eng th of any \,ord (s) . 

2) Da tum Type 

Code 

A 

N 

C 

~leani n9 

Strictly an alphabetic field 

Strictly a numeric field 

A field that can contain any combination 

of characters. 

3) GiH; Greenwich ~lean 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 running the MIS 

progra'll SETUPCNV (See m S Documentation Vol. 2, STC p. ~5, 

and Vol. 1, Aiv p. ~7). 

5. For special processing on the haul number field, ~ee MIS 

Documentation Vol. 7, FCV p. ~9, 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 Ins 

Documentation Vol. 7, FCV p. 09, TRNVAL Code 8. 

10. This field is required to be 0 meters fora valid neuston 

tow and therefore need not be stOl'ed in a master file. 
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11-13. These Logsheet fields should be zero for a valid neuston tow. 

14. This Logsheet field is derived and therefore not added to the 

.. master file. The Time at Depth field is sufficient for a neuston 

tOl·I. 

15. These data fields are unnecessary for a neuston tow and therefore 

are not included in the master file. 

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

which can be recorded on a ~1ARNAP Zooplankton Sample Log, and used 

during anyone haul. See ~lIS Documentation Vol. 7, FCV p. Hl, 

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. 

17. A three character code is logged 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 NIS programs OPREAD and 

OPEDIT and to a lesser degree with the ms program KEYDATA. 

Currently, hQ\~ever, entry of most neuston data involves the use of 

a six character code found in code group 46 with further processing 

involving groups 2,3,4, and 5. 

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

.Record Code ZSB immediately preceding in Appendix L) 

19-21. Flowmeters are not required fOl' a MARNAP neuston tow. 

23-26. These fields are unnecessary for a neuston to\~ and therefore are not 

included in the mastel' file. 

27. Narrative data about the neuston experiment may be provi ded by the 

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

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

Vol. 7 ~ FCV p. 11, TRNVAL Code 33. 



.:::t 

"""" MARMAP P AG E. -.1 __ 0 F __ .1_ ~ !-v 
7'--<> PLANKTON SURVEY DATA 

o LO "It.COf<(U CUNIt.NI ..J"" VI V"",nlU"., ........ V -- --"-- . -- ._----_ .... _- - .. -

L 0 G S H E E T 
0 

" DATA FIE L D DATA ANTICIPATE 0 RE QUIRE D 
w DEFINITION UNITS RANGE ACCURACY 
>::: 

1 PAGE OF na na na -- . .. -
0 

2 COUNTRY na na na 

J VESSEL na na na 

4 CRUISE ,por IOMn 3) vear;QO,Q9 ~9t 5 min' 

hyphen: na na 

cruise:001-999 °0.5 mi[! 

5 REMAllKS: na na na 

6 ROUTE na number:OOl-999 na 
• 0 

nallle:MA-Ml na 

7 BODY NO. (GEAR ID NUMUER) na 001-999 na 

8 PSM NO, 0 n. 001 /T -999/9 na 

9 DATA ACQUISITION SYST. NO. n. 001-999 n' 

10 IMPELLER SETTING degree 40-80 '0.5 deg 

11 PSM TUNNEL READING 0 PSM division 000.1-999.9 :f'O.5 div 

12 MARMAP STATION na 001-999 na 

t«cCUKU - l;UUt. ., ,:l\JV 

'-;;- MARMAP s-:;\; INFORMATION SYSTEM z 
I- "' 

"- MASTER FILE '" "-
::> I. z >-
0 0 0 0 ~w I-
0: Z ::> -, 

'" RECOMMENDED z z 
~C.l :! 

" ::> 
"' CATEGORY >-' w 0: x n: I-" <t Z 0 <to <i 0 D EFI NITIQN <> :::i " "" " <> 

na na na na na na na 

na na na na na na na 

35 VESSEL: 002 01 0) 21 C 

.M. rRIJlSE IYY-CCCl· 004 ' 01 01 ~ L. 

0 

na STATION REMARKS: 109 1-9 na .l!L IL. 

EXPERIMENT REMARKS: 319 )]-9 na na C 

na na na na ~ na I~ 
na SOOP ROUTE NAME: 017 01 01 2 IA-
na na na -'!L ~ na I!)L 
n. n' n' na na na n. 

0 

n. n. n. n' n. n. n. 

na n' n' n' n' na i~ 
na na na n. n. na na 

na STATION NUMBER 100 01 01 3 na 

~ 

-v 
-0 
ro 
(") 

... 
(") 

'" M 

0 

" '" 

Ul 
:::r 
-0 

o ..., 
o 
-0 
-0 
o ..., 
IT 
c: 

" ~. 
IT 
'< 
o 

'" IT 
III 

..... 
W 
I 



" w. 
~ 

13 

14 

, 

15 

16 

, 

17 

18 

MARMAP PLANKTON SURVEY DATA PAGE~OF~ 

SH I P OF OPPORTUN ITY LOG SOD -----~---.-.. -.. ------ --- - - --------.--~--- Ht.L:UtW I,.;UUI:_ 

.. 

d MARMAP r:;:-
L 0 G S H E E T 

.... INFORMATION SYSTEM IN z .. >- "' ,. 
"' MASTER FILE " "-
OJ 0 2 >-
0 0 0 ~IJJ >-

• '" Z :0 _" 

'" RECOMMENDED z z 
~ () ~ 

F I EL 0 DATA .ANTICIPATED. RE QUIRE 0 

•• 

0 :0 OA.TA 41 CATEGORY t-' w '" xa: >-UN I TS ACCURACY 0 « 2 0 <O{O DEFINITION RA N G E . 0 o EFI NITION <l 
· u u ~ ;: :2:::: 0 . 

. 

CPR/UOR OPERATION Ina 'HT AIT """ J'la na na f1d' nd na nil 
OR . ... 

CONSECUTI VE NUMIlER: IlT l.AUNCH NO. na 001-999 na n. 371 01 01 3 N 

DATE day (GMT) 01-31 to.S min na STADATE(DDMM Yy): 103 01 01 2 N 

month (GMT) 01-12 -j-0.5 min 103 01 O~_ .L. N __ 

. 
year (GMT) • 

103 IN : 
00-99 1-0.5 min 01 03 2 --

TIME hour (GMT) 00-24 +0.5 min na STATION TIME (HIIMM) (GMT): 146 t.QL 01 ~ N : -minute ~GMT) 00-60 -W.S min 

LATITUDE degrees 00-90 10.05 min na LATITUDE (DO MM H): 136 01 01 2 N r- --r--
.• m-; flutes 00-60 • -,0.05 min 136 01 02 2 N 

-- - - 1-
1/10 minutes 0-9 -. 0.05 !iii n • na na na na ria --r- --I-

. hemisphere na 10.:05 min 136 01 03 1 A 

LONGITUDE degr'ees 000-180 _10.05 min na LONGITUDE (ODD MM II): 138 01 01 3 N - --I-
minutes 00-60 !0.05 ruin 138 01 02 2 N 

1/10 minutes 0-9 10.05 min na na na na na -- - --I-
hem; sphere na 10.05 min Int JlL .1lJ. ~ IA 

SURFACE TEMP. 
centigrade 

SIJRFACE TEMP _lllEli_C 1.' , 120 .JlL ...!L...1..c....... deqrees -2.0-40.0 !0.05 dec! na 01 
. ... , 

...., 
""" I 



MARMAP PLANKTON SURVEY DATA PAGE 3-Of.3._ 

RECORD CONTENT ~p OF OPPORTUNITY LOG ----- .. _------,--_.------ ------,----- flECORD CODE ,SDO 

L 0 G 

~I 
DATA f I EL D 
DEFINITION 

19 DEPTH TO BOTTOM 

20 SURFACE SALINITY BOTTLE NO, 

21 SURFACE SALINITY 

S H E E T 
1-;:;-1 MARMAP INFORMATION SYSTEM -:r: N 

DAT A ANTICIPATED REQUIRED 
UNITS RANGE ACCURACY 

z 
~ IMASTER FILE 
n: 

'" 
'" " o 
<.> 

RECOMMENDED 
CATEGORY 
DEFt tJITION 

I ___ , 
l",eLer> 1 "\JUI-"""" I \J ' ''' 1.lliL1 BOTTOM D1PTII (MfTH<S): 

o 
z 
,.: ., 
<.> 

o 
z 

'" Z 
.J 

l-- hl 

'" "­:z )-.-
() :.! I~J t---
Z :O.J 

o ~ 0 
et:: xa:: 
o ..;{ 0 
;:: :::! 3:: 

:; 
:0 
I­
<t 

" 

112 1~1-Ql..1~~ 

I lid I ecce I na I~I na I~ na ~I_~~ 

I .... (\ 1""\ " .... ('Inn 1 n "nne n 1 __ IpartsL··~·'" 
~I WATER MASS CODE "" Inn I n, 

I'" "'1 ""Vv' I vv,wV-'V.wv I v.VVVJ IVV Ina j SURFACE SAL (PAlnS/fIlIJIIS): lEl.j~I.Q!..I_6_I_N _ 
___________ -+ _____ 1-______ 1-1_'_-_____ 117 WATER MASS I~!~!~!~!A_ 

23 RECORDED BY 'n, , n, , n, n 1- 1 . 1- IT ~,~ct:' 
t---------I-I-I-I-I-

-! 1-1--1--1-1-

-1------------\----1----- -----1 I 1-1-1--1-1--

1-1 I I 1-1-1-

L-~ ____________________________ -L __________ , ____________ _J ______________ ~ _I L--

~ 

--.J 
<n 
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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 

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

rather than the length of any word(s). 

2) Da tum Type 

Code 

A 

N 

C 

~1eaning 

Strictly an alphabetic field 

Strictly a numeric field 

A field that can contain any combination 

of chaFacters. 

3) GMT = Greenwi ch t1ean Time 

B. General 

Unlike most 10gsheets described in this manual the sao log 

contains data pertinent to the station and to several experiments. 

During data processing the sao log information is split up into 

an MSR (Master Station Record) file, an NBT (Expendable Bathy­

thermograph) file, a ZSR(Hardy Plankton Tow) file, an EDA 

(Environmental Data) file, and the HED and CGr1 record types common 

to other 10gsheets. 

The table beiow lists the disposition of the logsheet fields 

with res pect to the above record types: 

sao Log Sheet Field 

Item No. 

2 
3 
4 
5 
6 
7 

Record Codes 

MSR NBT EDA ZSR COM HED 

x 
x 
x 
x 
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500 Log Sheet Field Record Codes 

Item No. t-1SR NBT EOA ZSR CO~'l HED 

8 X 
9 ( Name) X 

10 X 
11 X 
12 x 
13 X 
14 x X X X 
15 ( BT Launch r~o. ) x 
16 X 
17 x 
18 X 
19 X 
20 X 
21 X x 
22 x 
23 x 
24 x 
25 x 

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 

proaram 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 originatin~. 

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 large cruise numbers. 

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. 
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5. Narrative data about a station are provided by the user USing 

the MIS program KEYDATA and the COM01 segment of the SOT Table. 

They are merged into category 109 of a master file. Narrative 

data about any experiment are entered similarly, but are 

merged into category 319 of a master file. See MIS Docu-

mentation Vol. 1, Aiv p. 26, and Vol. 7, FCV p. 10, TR~IVAL 

. Codes 31-39. 

6. The route number is provi ded by the user when runn inq the 

13.. 

r.nS program SOOTOZSR. See MIS Documentation, Vol. 9, 

p. ZSR 01. The route name is provided by the user when 

running the MIS program SETUPCNV. See references in items 

3-4 above. 

CPR/UDR operation data are used by the IHS program SOOTOZSR 

to generate tow data for the Hardy Continuous Plankton 

Recorder, e.g., number of lO-mile blocks, times, dates 

and positions of blocks, silk cutting points. 

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

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

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

16. For special processing on latitude field, see MIS Documenta-

tion Vol. 7, FCV p. 10, TRNVAL Code 17. 

17. For special rrocessing on longitude field, see 11IS Docu-

mentation Vol. 7, FCV p. 10, TRNVAL Code 18. 

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

processing. 



MARMAP 
f"{~'-'ut(u .... UNIt.NI SAMPLE HISTORY LOG 

L 0 G S 
. 

" OATA F I EL 0 
w DEFIN1TION 
~ 

1 'OPFRATIONAI IINlT no 

? i VFSSFL na 

-.3 I CRUISE 

4 STATION no 

-' HAUL no 

6 ~O_ OF CONTAINERS na 

7 AI 101JOT FRArTlON n' 

R I Vl AI NII"OFR n' 

-. ------------ ---------

PLANKTON SURVEY DATA PAGE_1_0F_2_ 

RECORD t:UUC na "" 

'-;:;- MARMAP INFORMATION SYSTEM r::::-i=-
H E E T 

-::r: N 
z ... w 
"- MASTER FILE " "-Z >-
" 0 0 "w ... 0 0 
'" Z ".J 
" RECOMMENDED z z " " DATA ANTICIPATE 0 REQUIRED 0 _0 

" w CATEGORY t-' w 0: XO: >-
UN I TS RA N G E ACCURACY 0 <t Z 0 <to <t 0 o EFI NITION ::; "'" U U '" 0 

.. 
na n. 

21 char no 

(GHTl 3) I vf'ar:00-99 '0.5 min 

I hvnhen :na , no 

cruise:OOl-999 na 

001-999 no 
. 

01-99 . na 

9a"on:00'-005
'

) na 

Quart:001-006 2) na 
.. 

NOT : No master' file format has as yet een eve oOee r-
loint:001-Oll 3) na 

half pint:001-01 
) . 

. 
n. 

! 

vi,,-nn'->]on Of! 

l/l tg 1/2048 
, 

! na - -fish larvae: 
j nnl-ngg no 

fish e99s:100-19( na I 

inverts:200-299 no 
' .. 

I 

V>\V> ·0 '" 
ro3 
0"0 
~-~ 

::!!I ro 
O:C 
Il> ~-
ri-V> 
~- ri-
00 ::>-, 
V> 

CJ 
Il> 
M­
Il> 

'-oJ 

'-" 
I 

I 



MARMAP PLAN KTON SUlRVEY DATA PAGE_2 _ OF_' _2_ 

MI:,;-I,;;UMIJ I".VI'III;;.I'II SArlPlE HISTORY lOG 

. 

L 0 G S H E E T 

. , 

DATA FJELD DATA '. ANTICIPATE 0 " .' w DE FI N ITION Ut...J ITS RANG-E 
I-

• .' '. 

.' 9 GEAR/f~ESH n<1 3 character 

, 10 CONTAINER . '" 'I 'r 

11 CONTEfHS ,a 1 

'. 12 SAt~PlC nlspnSlnnfl nAn IfOrM)' ", 11_<1 

,nnth nl_l? 

, lLear 00-99 

13 DELIVERED TO na 40 characters 

14 ALTERED . na na 

15 ?'E;~A~r:S - .. . . . na . na 

16 ',ECORD. BY na na 
. 

17 CHECK \·iHE1i ADOITIO:iAl SHEET IS na na 
'~U'"tU 

5a GEAR 10 NU:~8ER na OQ1-999 

, . ". 

, 

~ 

, 

.REQUIRED • 
ACCURACY , 

'no 
. 

n. 

lUi! 

.±n S 

tn , "dn ; 
. 

:to.5 min 

na . 

na , 
. na " 

na 

na 

na 
.. 

'. ' '-'-

n E CORD CODE na 

r;- MARMAP t;:::-'-INFORMATION SYSTEM. '" z i= (\lw 
C- MASTER FILE 
::> 

d 0 
0: 

RECOMMENDED z '-' 
w CATEGORY' .-:.-
0 <t 0 D EFI NITION U . U 

. 

'NOT . No m,,+o" <;'0 fMma+ h>< , -l£cl.. 

. 

na na na 

o 0 Z 
Z' 

0 w 0: 
Z 0 

. .J ,. 

'00" Ide", 

na na 

'-' C-
z >-

"w I-
::>.J 

" " _0 ::> xo: >-<to <t ",. 0 

. 

Inn£> 

na na 

CtJ 
o 
I 

I 

, " __ '_' __ ' __ '~.',.: .• ' .' 1 !i 
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6.2.5.2 Comments on: Sample History Data 

A. Footnotes 

1) Gallon jars \vould be used only for special studies where 

cae 1 entera tes, s i phonophores, sargassum weed, etc., were 

being retained. 

2) Quart jars are the standard size for Bongo, Neuston and 

I~rdy plankton samples. 

3) Hhen al iquoting, pints and half-pints may be used to retain 

one member of each split. If a sample was split to 1/2048 

eleven containers would be necessary. 

B. Items 

9. 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. Hark is underway to standardize all mesh 

apertures to units of microns. 



MARMAP PLANKTON SURVEY DATA PAGE_1_OF_'_ 

RECORD CONTENT TAR AND PLASTICS LOG r,c.l.Jvnu CODE _,TPT 

~ MARMAP INFORMATION SYSTEM '" f::::-
L 0 G S H E E T x N 

Z f- "' 
"- MASTER FILE "' o. 

. z >-:0 cO :Ew f-0 0 0 

'" z ,,-' 
'" RECOMMENDED 

' •. 

z z 
~a 

:; 
DATA FIE L 0 DATA ANTICIPATE 0 REQUIRE 0 

0 " " I" CATEGORY >-' w cc xcc 
w RA N GE '" z <to f-

DEFINITION UNITS ACCURACY 0 o EFI rJITION 
., 

:; 0 <! 

'= U U " :E=: 0 

--L I PAGF OF llil In> I n> In> In> I", In., In, I", .lliL 

? lOPE UNIT Ina na na na na na na na na na 

.1 VESSEL na 21 char na 35 VESSEL: 002 01 na 21 C 

4 CRlJ I SE Ivear (GMT) 3) I vear:00-99 ±0.5 min na CRUISE (YY-CCC): .' 004 01 01 6 C 

hyphen:na . 

--
cruise:OOl-999 

\SeE --
5 GEAR/~IESfi na ccc na 2 GEAR: 

, 400 01 01 Coml 'fnts l TSCi 
(mesh aperture) micron 0005-1800 +0.5 micron 3 GEAR: 400 01 03 COIlII i ents 

(mouth diameter) 
[-roe , 

meter 0.10-2.00 +0.005 m 4 GEAR: 400 01 04 Conul I~i 
~ 

~l11outh he;qht} meter 0.1-2.0 :1.0.05 OJ 5 GEAR: 400 01 ~ Conll ents 
lSe< 

(mouth >Ii dth) meter 0.1-2.0 to .05 m 5 GEAR: 400 01 05 COI1,[ ents 
, 

6 STATION NUI~SER na 001-999 na na STATION NUMBER: 100 01 01 3 N 

7 HAUL NO. na 01-99 na na HAUL NUMBER: 301 I~ 01 2 N 

8 SA.'IPLE DATE day (G~IT) 01-31 :to.S min na EXP DATE (DD-MM-YY) (GMT): 305 01 I~ 2 I~ 
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13 RECORDED BY na na na na na I~~ ~~.lld..... 

14 DATE ,day (local) 01-31 0.5 min IlliLilli. :=tj:t:t: 
15 CHECKED BY 

16 DATE 

0.5 min !lLfll-" "onth (local) 101-12 
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0.5 min 
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6.2.6.2 Comments on: Tar and Plastics Data 

A. Footnotes 

1)' viord length for data resulting from a code~~roop substitution 

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

rather than the length of any word(s). 

2) Da tum Type 

Code 

A 

Meaning 

Strictly an alphabetic field 

N Strictly a numeric field 

C A field that can contain any combination 

of characters. 

3) Gin = Greenwi ch Mean Ti me 

4) The analytic'al 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 ±O.05 gm. 

B. Items 

1-2. These logsheet fields are not exposed to automatic data 

processing. 

3-4. Vessel and cruise would already exist in the master file to 

which the tar and plastics 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 sllpplied 

when running the MIS program SETUPMRG (See rqIS Documentation 

Vol. 2, STt~ p. 01-13 and Vol. 1, Aiv p. 13a and 33a). 
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5. Currently the ms 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. l~ork is under~lay to standardize all mesh 

apertures to units of microns. 

13-16. These log sheet fields are not exposed to automatic data 

process i ng. 

17. Narrative data about this analysis currently must be entered 

into Master File category 441 using the MIS program MASTUPD 

(See rqIS Documentation Vol. 2, UPD, p. 01-18). 
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year (local) 00-99 1:0.5 min 
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6.2.7.2 Comments on: Zooplankton Displacement Volume Data 

A. 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) Da tum Type 

Code 

A 

Meaning 

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 

ms program SETUP~1RG (See t~IS Documentation Vol. 2, STH 

p. 01-13 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 
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millimeters. Hark is underway to standardize all mesh 

apertures to units of microns. 

9. The analysis date is important when determining possible 

changes in volume due to preservation time in formalin. 

These data are not currently entered into the MIS. 

10. The master file contains a decimal equivalent of the inverse 

of the al iquot factor, e.g., an al iquot 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-

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

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

processing. 

16. Narrative data about this analysis currently must be entered into 

master file category 441 using the MIS program NASTUPD (See 

MIS Documentation Vol. 2, UPD p. 01-18). 

17-21. These log sheet fields are not exposed to automatic data 

processing. 

6 
6 
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Comments on: Carbon Biomass 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 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. HO\~ever, some 

master files may contain data from several vessels and/or 

cruises. In these latter ci rcumstances "super category" informati on 

about which vessel and cruise has to be supplied when running 

the MIS program SETUPt1RG (See MIS Documentation Vol. 2, STt1. 

p. 01-13 and Vol. 1, Aiv p. l3a and 33a). 

5. Currently the ~lIS 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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9. 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-

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

10-11. Calculations involved in obtaining weight of carbon in the 

original sample are shown in Section 7, Appendix I I. 

Organic carbon values from this determination are not presently 

stored in the MIS. 

12. Narrative data about this analysis currently must be entered 

into master file category 441 using the MIS program MASTUPD 

(See tHS Documentation Vol. 2, UPD p. 01-18). 

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

~lake/t1ode1" are preprinted under Remarks. This is to provide 

a place to log these details until such time as standard 

procedures/equipment are estab1 ished. 
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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 length of any word(s). 

2) Da tum Type 

Code 

A 

N 

c 

Meaning 

Strictly an alphabetic field 

Strictly a numeric field 

A field that can contain any combination 

of characters. 

3) GMT ~ Greenwi ch Mean Ti me 

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 

10, 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 dry weight biomass data were to be 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, sm p. 01-13 and Vol. 1, 
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Aiv p. l3a and 33a. 

5. Currently the rlIS 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. \-Iark is underway to standardize all mesh 

apertures to units of microns. 

9. The master file contains a decimal equivalent of the in­

verse of the al iquot factor, e.g., an al iquot 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.5, SOT p. 11, INST 

Code 2 and p. 12, TRNS Code 5. 

19. Narrative data about this analysis currently must be 

entered into master file category 441 using the MIS pro­

gram MASTUPD (See ~1IS Documentation Vol. 2, UPD, p. 01-18). 

'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. 



MARMAP PLANKTON SURVEY DATA PAGE _l~ OF _3_ 

RECORD COtJTENT ~ANKTON SORTERS WORKSHEET 

LOGSHEET 

DATA FIE L 0 DAT A ANTICIPATED 
DEFINITION UNITS RANGE 

PAGE OF I na I na 
~ 

2 OPERATIONAL UNIT na na 

3 VESSEL na 21 char 

4 CRU I SE year (GMT) 1 ) year:00-99 

hyphen: na 

cruise:OOl-999 ----

na 

na 

na 

REQUIRED 
ACCURACY 

±O.5 min 

ci 
Z 

"-=> 
0 
n: 

'" u, 
0 

° u 

RECORD CODE 

MARMAP INFORMATION SYSTEM 

MASTER FILE 
0 0 0 z 

RECOMMENDED z z 
0 

CATEGORY >-' '" n: 

'" 
z 0 o EFI NITION u ::J " 

na 

-:: 
I N )- u, 
'" "-z r 

';w )-

=>-' 
~o " => xn: )-
",,0 

"" ~:: 0 

~ STATION I na 
I ""If" nnn IIIQ 1 uU'-;JJJ I na , __ I I--j 

6 SP.:·IPLE DATE day (Gin) DI-31 1:0.5 min NoH: No master file format has 15 yel beer derelo~ed. 

month (Gin) 01-12 ±O.5 min 

year (GMT) DO-99 to.5 min 1 I ·-1--[-1-1 -
7 I GEAR/i·iESH na 3 char na 

aDerture) 
~~~~ '~nn 

"-"-'-______ +I.!!.mc.lCc.rC-'o"'n'-__ f UUU:J-lbUU +0,5 micron !--l -i 1 __ ' __ 
[;'outr. diameter) meter 

(:7,olJth height} meter 

(mouth vlidth) meter 

OPIGlilAL EXAHlfIATIO:1 na 

0.lD-2.0D 

0.1-2.D 

0.1-2.0 

na 

:10.005 m 

:'.0.05 m 

... 0,05 m 

na 
I I-------.. L 

co " -0 
(l)," 
n=> 
~ A 
.." IT 
~·o 
() :::l 

'" IT U> 
~·o 
0-, 
:::lrr 
",(l) 

-s 

'" 
,;: 
o 
-s 
A 

'" ::r 
(l) 
(l) 

IT 

co 
co 
I 



MARMAP PLANKTON SURVEY DATA PAGE_2_0F_3_ 

Iit.CORU L,;UNI I:.N I PLANKTON SORTERS WORKSHOP RECORD CODE ---.n_~ c 

~ MARMAP 
.--

INFORMATION SYSTEM I 

L 0 G S H E E T z >- "' MASTER FILE " ~ 
~ 

<0 z >-
'" 0 0 "w >-0 z "'-" "' RECOMMENDED z z 

~o " " C> '" " DATA FIE L 0 OAT A ANTICIPATED RE QUIRE 0 w CATEGORY >-' w "' x"' >-
w DEFINITION UNITS RANGE ACCURACY C> « z C> «0 « 

0 o EFl N ITION u ::; " ,," C> >:: u 

9 RE- EXAr·l INATION na na na 

10 SORTER na na na 

n TOTAL ORIGINAL VOLUME mi 11 i1 iter 000.1-999.9 +0.05 ml 

12 TOTAL ORIG. VOL. MINUS LG. ORGS. mi 11 il iter 000.1-999.9 +0.05 ml 

13 FRACT IONEO na na na 
. 

14 ALlOUOT FACTOR na 0001-4096 na 

15 DATE START da 11 oca]\ 01-31 :1:0.5 min 

month (1 oca 1) 01-12 +0.5 min .IJ.QI . Nn m,dpr fil f, "-' b, B,-

year (local) 00-99 +0.5 min -
16 DATE FINISHED da (10ca]\ 01-31 +0.5 min 

month (local) 01-12 +0.5 min 

year (local) 00-99 ±D.S min 
I- --I--

17 LARVAE REMOVED na 0001-9999 na 

18 tlO. OF HEADS na 01-99 na -
19 NO. OF TAILS na 01-99 na 

20 NO. OF DISINTEGRATED na 01-99 na - -

I 
N 
o 
o 
I 



MARMAP PLANKTON SURVEY DATA PAGE _3_ OF.l.-.-

RECORD CONTENT PLANKTON SORTERS WORKSHEET RECORD COD~ na -- -- - .. -- - -----

r;- MARMAP 
-

L 0 G S H E E T 
INFORMATION SYSTEM :r: z l- e' 

MASTER FILE '" '" '" z r ::> 0 ::>Ow t-O 0 0 z ::>-' '" '" RECOMMENDED z z 
~o ::>0 

0 " " o AT A FIE L 0 OAT A ANTICIPATE 0 REQUIRED "' CATEGORY ,..: w '" x'" I-
W o E FIN I T I 0 r~ UNITS RANGE ACCURACY 0 « z 0 «0 « 0 o EFI NITION u :::; " ~~ 0 ': u 

2.L I FGG, REI·IOVED na 1000001-999999 I MOT • No mastpr fi 1e f, h ~ f"-j 
22 RUIARKS La.a 

7a GEAR 10 NUHBER oa 001-999 oa oa no na oa oa oa "' 

--r-- -- --
--

. 

--r-- -- --

-. -- -' 
. 

, 
N 
co 
>-' , 

J 
~~~" 
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6.2.10.2 Comments on: Plankton Sorters Worksheet 

A. Footnotes 

1) GMT; Greenwich Mean Time 

B. Items 

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. 

C. General: Data from this log form are not exposed to automatic 

data processing. 



MARMAP PLANKTON SURVEY DATA PAGE -L- OF.3_ 

tit.CUliU CUNltNI ICHTHYOPLANKTON SORTING RECORD RECORD CODE 

r;;- MARMAP 
r--

L 0 G S H E E T 
INFORMATION SYSTEM :c z I- w 

<L MASTER FILE " CL 
Z ~ => 0 0 "w I-0 

IX 
0 Z 00-' 

" RECOMMENDED z z 
~o " OATA ANTICIPATE D REQUIRED 0 => 

" DATA FIE L 0 w CAT EGDRY t-' w n: xn: I-
w DEFINITIO~J UNITS RA N G E ACCURACY 0 

'" 
z 0 <[0 « 0 o EFI NITION " :J 3 :>3 0 >:: " 

1 PAGE OF na na na 

2 OPEAATIONAL UNIT na na na 

3 VESSEL na 21 char na --
4 CRUISE year (GMT) 1) year:OO-99 ±O.S min 

--- f-
hyphen:na 

cruise:OOl-999 

5 GEAR/:1ESH na ccc na 

(n-,esh apertu re) micron 0005-1800 iO.S micron NOT,· : Ng m,ster fil e fnrm,t h" " vet ,epn lop" :, nn, 

(mouth diameter) meter 0.10-2.00 ±0.005 m 
.- -- --

(mouth height) meter 0.1-2.0 iO.OS m --
(mouth ~Jidth) meter 0.1-2.0 !0.05 m 

6 STATIO:: na 001-999 na 

7 HAUL . na 01-99 na 

8 SX~PLE DATE day (GIH) 01-31 10,5 min - ~-. --= - =--= - "--' ~ - , 

month (GMT) 01-12 .+.0.5 min I 

yea r. (GI1T) 00-99 ,0 5 min 
~,--,--

"-- __ -.J ----

~~ 

t/) ~ 

-on 
ro;:,­
nc+ 
~. ;:,-
--n 
~·o 
n 
P> 
c+P> 
~.::> 

0,," 
::>c+ 
(1)0 

::> 

t/) 

o ..., 
c+ 

::> 

;0 
ro 
n 
o ..., 
0. 

, 
N 
o 
W , 

J 



MARMAP PLANKTON SURVEY DATA PAGE _2_ OF_L 

RECORD CONTENT ICHTHYOPLANKTON SORTING RECORD RECORD CODE na 

'6 MARMAP INFORMATION SYSTEM r' 
E E T 

:r; L 0 G S H z f- w 
MASTER FILE " a. a. :z >-=> 0 0 :Ew f-0 0 0: Z =>..J 

" RECOMMENDED z z :E " 0 _0 => 
:E DATA FIE L 0 DATA AN TI CfPATE 0 RE QUIRE D w CA TEGORY r' "' 0: XO: f-

DEFINITION UNITS RANGE ACCURACY 0 « z 0 «0 « w 0 D EFI NITION u ~ ~ :1:3: 0 ':: u 

9 NO. OF JARS na 1-9 na I 
10 ALIQUOT FACTOR na 0001-4096 na 

11 DATE START day (loeaJl 01-31 +0.5 min 

month (local 01-12 +0.5 min 

.. year Ooeall 00-99 +0.5 min 

12 EGGS RE.~OVED na 000001-999999 na 

13 NO. OF VIALS na 1-9 n, 

14 LARVAE REI~OVED na 0001-9999 na .llill • N, "'. " h ", 
15 DATE FINISHED day (local) 01-31 +0.5 min - -- -

month 1.1 oea 1 \ 01-12 +0.5 min -
year (local) 00-99 +0.5 min 

16 SORTER na na na 

17 REr1ARKS na na na 

18 CHECKED BY na na na --
19 DATE day (local) 01-31 ±0.5 min --r-

month (local 01-12 +0.5 min - ~ ~-

I 

'" o 
",. 
I 



MARMAP PLANKTON SURVEY DATA PAGE _3_ OF _1._ 

RECORD CONTENT ICHTHYDPLANKTDN SORTING RECORD RECORD CODE _ .. !Jq 

0 MARMAP INFORMATION SYSTEM I z f- u, 
MASTER FilE 

~IH" 
" D-

D-
Z >-::> ,"W f-0 o 0 z ::>..J DC RECOMMENDED z z 

~o " " 0 

" REQUIRED 
J g CATEGORY ~ W 0::: XO: f-

ACCURACY <t Z 0 <to <{ o EFI NiTION u ,~ " "" 0 u 

L 0 G S H E E T 

" DATA FIE L 0 DATA ANTICIPATED 
w DEFINITION UNITS RANGE 
':: 

19 DATE year (locall 199-99 +0.5 min 

f-Z2.- GEAR ID NUMBER na JODl-999 na nil I na ~~ I nal na~_ 

tt= I t- IT----=-- U I I I I 
f--+-----------+-----1 1-1-- -----1--1-+--+-+---1 
1-+ !--I- -+---1-\--

r-t I I I +-1--1 1 I 

I I l~j--r==H--I= 
-I --I i-t:~-- l-ltl=f 

1------

H j ,--I-----LJ--·--__ -___ --------=-~I=_-t---8_·--_l--_~ 

, 
N 
Cl 
u-; , 

=:j 
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6.2.11.2 Comments on: Ichthyoplanktoll SortinO Record 

A. Footnotes 

1) GMT; Greenwi ch Mean Time 

B. Items 

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. 

C. General: Data from this log form are not exposed to automatic 

data processing. 



MARMAP PLANKTON SURVEY DATA PAGE_l_0F_4 _ 

RECORD CONTENT __ ICHTHYOPLANKTON DATA RECORD- LARVAE - RECORD CODE IOL 
. . 

'6 MARMAP r;;--b-
L 0 G S H E E T INFORMATION SYSTEM I OJ 

Z I- W 

"- MASTER FILE '" "-
z >-:J 

ci ci "w I-P ci 0: Z :J-' 

'" RECOMMENDED z z 
~o " DATA FIE L D OAT A ANTICIPATE 0 REQUIRE 0 co :J 

" W CATEGORY t-' W 0: XO: 
W '" z «0 I-DEFINITION UN I TS RA N G E ACCURACY « 0 « 
': 0 D EFI NITION u ::; " ",. 0 u 

1 PAGE OF na na na na na na na na na na 

2 OPERATIONAL UN IT na a na na na na na na na na 

3 VESSEL .. na 1 char na 35 VESSEL: 002 01 na 21 C 

4 CRUISE Iyear (GMT) 3) ear:OO-99 +0.5 min na CRUISE (YY-CCC): 004 01 01 6 C 

yphen:na 

. cruise:OOl-999 

5 GEAR/11ESH na 3 char na 2 GEAR: 400 01 01 
pe 
Comn ents 

(niesh aperture) klO05-1800 
. !Se 

micron +0.5 micron 3 GEAR: 400 01 03 Comn ents 

(mouth diameter) meter ~.10-2.DO ±0.005 m 4 GEAR: 400 01 04 
l,e 
Coml entsl 

TSe. --
(mouth height) . . meter 0.1-2.0 +0.05 m 5 GEAR: 400 01 04 Com :!ll'!..!2i 

lSe< 
(mouth width) meter p.1-2.0 +0.05 m . 5 GEAR: 400 01 05 COI11I ents 

6 STATION !W:·mER na POl-999 n. ; na STATION NUI1BER: 100 01 P1 3 N 

7 HAUL r;u:t,BER na 01-99 na na HAUL NUMBER: 301 01 01 2 N 

8 SAI1PLE DATE day (GMT) 01-31 +0.5 min na EXP DATE (00 MM YY)(GMT}: 305 01 01 .2 N 
. . .. 

. monJ;h (GMT) 01-12 ±0.5 min 305 01 03 2 N 

year (GMT) 00-99 +0.5 min 305 01 03 2 N . 

V> ...... 
-on 
ro:;r 
neT 
~. :;r 
-h'< 
~·o 
n-o '" ~ eT'" 
~.::S 

o 7'C 
::SeT 
v>O 

::s 
r 

'" .., 
< 
'" ro 

o 
'" bY 

, 
", 
<:) ....., 



MARMAP PLANKTON SURVEY DATA PAGE _2_ OF _4_ 

ANK ATA RECORD - LARVAE IOL 
~ECORD CONTt::.Nl ~"""",'vr ... n""'v" .. "'-v'-',, ..... "",,","-''- _~-~ ___ 

1-;;- MARMAP INFOR MATION SYSTEM -:r: Nw L 0 G S H E E T z 0-

MASTER FILE "' "-
"- 0 z >-". 0 0 ::Ew 0-
0 Z =>-' '" RECOMMENOED z z 

~Q 
::;; 

"' 0 => DATA F-I E L 0 DATA ANT,ICIPATE 0 REQUIRE D w CATEGORY >-' w a: xa: o-! ::;; 
ACCURACY 0 "" 

z 0 ",,0 "" , w DEFINITION UNITS RANGE 0 o EFI N1TION u :; 3 ::;;3 0 
0- U 

9 VIALS SORTED LARVAE na 1-9 no Inn Inn Ina Oil. Lna Lna ..lliL 

10 I TOTAL HHOLE LARVAE ,. 100Ol-QQQq nn -IliL I nn loa Oil. Ln"- ,= ..lliL 

11 AI TOIIOT rOnF . ,. I nl_4O li...- AI TOIIOT FArTOR· f, rl 014 01 01 7 C 

_(EaJillhl. .5M ill lal I~ ..l:-

(Genus) 574 01 01 7 C 

ISD.ecies.l 635 01 01 7 C 
100000000-. 

12 TAXON NUMBER na I999999~ ........ nn 23 ORDER I OTHER .cODE & NAME' 510 101 101 19 N 

23 FAMILY CODE & NAME: 540 01 01 9 N 

23 GENUS CODE & NAHE: 570 01 01 9 N 
, 

23 SPECIES CODE .& NNIE: 600 01 01 9 JLj 

13 TAXON NAHE na 60 char na 23 ORDER I OTHER CODE & NAME: 510 01 02 na A i 

23 FAMILY CODE & NAf1E: 540 01 02 na A 

23 GENUS CODE & NAf1E : 570 01 02 na A 

23 SPECIES CODE & NAME: 600 01 02 na A 

14 VIAL NO. na 01-99 na na VIAL NU~1BER: (Order IOther 1 513 QL I 01 12 IN 

(Family) 543 01 01 2 N . 

I 
N 
o 
00 
I 



PLAN KTON SURVEY DATA 
PAGE _3_ OF _4_ 

RECORD CONTENT ICHfHYOPLANKTON DATA RECORD - LARVAE 
~ IDL H to. l,;UHU {';uut._ 

~ MARMAP I INFORMATION SYSTEM -= I-::::--
L 0 G S H E E T I N Z 0- u, 

"- MASTER FILE '" "-
=> z >-
0 0 0 0 "w 0-

I 0: Z 
Z =>-1 

'" RECOMMENDED Z ~Q " 
" DATA F IEL D DATA ANTICIPATE 0 RE QUIRE 0 0 => w CATEGORY ,..: w 0: XO: 0-w DEFINITION UN I TS RANGE ACCURACY 0 ., !; 0 .,0 ., 

0 D EFI NITION >::: u u -1 '" "'" 0 

14 VIAL NO. na 01-99 na na VIAL NUMBER: fGenu o \ 573 01 01 2 N 

(Species) 604 01 01 2 N 
01- 01 

is STANDARD LENGTHS mill imeter 000.1-999.9 +0.05 MM na ORDER/OTHER LENGTH (.1 MM): 534 99 13 <:4 N 

FAI11L Y LENGTHS (.1 1111): 564 01-
09 ~~ ::.4 1/ 

01- 01 
. GENUS LENGTHS (.1 MM\: 594 99 13 "'4 N 

01- 01 
. 

SPECIES LENGTHS (.1 MM1: 606 99 13 <4 N 

ORDER/OTHER FREOUENCIES: ~~- ~: 
I 

, . 536 3 N 
01-

FAllIL Y FREaUENC IES: 566 99 
01 
13 3 N 

. 01- 01 
GENUS FREQUENCIES: 596 99 13 31~ 

... 
SPECIES FREOUENCIES 608 ~~- ~: 3 IlL 

16 NUN8ERNOT MEASURED na 0000'9999 na na NUMBER NOT MEASURED·(Orde~\ 525 01 01 4 N . Other ..,. 
(Family) 555 01 01 4 N 

• 
· ... . (Genus) 585 01 01 4 N 

· . . (Species) 636 01 01 4 N 

17 NUI4GER OF HEADS na 00-99 na na NUMBER OF HEADS: (Order/Other) 528 01 OT- . 2 N 
· .. 

_c. (F~l11ily) 52~~ 01 2 N -

, 
N 
C) 

'" , 

,<:'" 

=,~J 



MARMAP PLANKTON SURVEY DATA PAGE __ 4_ OF _4~ 

RECORD CONTENT ICHTHYQPlANKTON DATA RECORD - LARVAE 

W _ DEFINITION 

LOGSHEET 

OAT A 
UN I TS 

ANTICIPATED 
RANGE 

REQUIRED 
ACCURACY 

I-;;-
z 
~ 

" o 
co 
'" w 
o 
o 
u 

RECORD CODE ~D~ 

MARMAP INFORMATION SYSTEM -::::-:r:: N 
r W 

MASTER FILE '" ~ z >-
0 0 0 ::;w r 

z ,,-' 
RECOMMENDED z z 

~o ::; 
0 

" CATEGORY >-' W co xco r 
« z 0 «0 « o EF! NITION u :::; 3 ::;3 0 

uc no"u> Ina 100- 99 I na Ina 1 NUMBER OF HEADS- (GenII" I~IQ] IDJ 12 1 N 

(SoPriPo::;) 017 nl 01? N 

I::; I DATA FIELD 

~71 NO_ ",,,--, 

I~I: _n_'_ Ut lfUL) Ina 100-99 Ina 1..D..a-.1 NllMBFB OF TAIl $' (OrderlOtherllS3J IOJ IOJ 12 IN 
. (r:-"milv) II';~' Inl I nl I') I ~I 

(h.<>n,,<: , 1,0,101 1m I? I" 

{<;n"'ri p<:; , I,," In, In, I? I hl 

J 9 10 BY 

20 EMAR'" 

u u, Ina f na I na Ina Ina ra Ina I na Ina j..D..L1 

'J Ina I na j na Ina i ANAL YSIS REMARKS - 44J ~~ - (.na..J na I c I 
7<1. .EAR r!\ r--I u "U,-'O"" Ina I IlOJ-999 I na ! nJ I 1 na j.l!.!Lj..lliLj.lliL.j...llil. 

1--1 I I 1-1-1-1-

~+------------------+---------------.~------_I I-I j--I-I-I-I-I 
'---'-________________ ---'-_____ ' ________ 1 _____ • __ 

, 
N 
~ 

o , 
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.2.12.2 Comments on: Ichthyoplankton Larvae Data 

A. Footnotes 

1) Word length for data resulting from a code ~ro~p substitution 

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

rather than the length of any word(s). 

2) Datum Type 

Code 

A 

N 

C 

Meaning 

Strictly an alphabetic field 

Strictly a numeric field 

A field that can contain any combi~ation 

of characters. 

3) GMT = Greenwi ch Nean 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 larval 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 SETUP~~RG (See ~lIS Documentation Vol. 2, STM 

p. 01-13 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 
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underway to standardize all mesh apertures to units of microns. 

9 - 10. These log sheet fields are not exposed to automatic data 

processing. Rather they provide a means for accounting for 

all specimens as the samples change hands. 

11. 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. 

12 - 13. 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. 09, Mnemonic Code COpy) this number appears 

twice in the t1IS 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 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 occur­

rences, i.e., in fields TAX and TXC. 

b. Vlhen 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, 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, re­

spectively, of the appropriate category of the master file. 

c. Taxonomic levels other than the above four "standard" levels 

have been accommodated and are all treated as "Order/Other" 

by the MIS. These nave thus far resulted in the following 

types: 

1. _~pec}al Fish Name Type 1 - Taxonomic Levels Inter­

mediate to the Four Standard Levels, e.g., Sub Family. 

The "taxonomic 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 "standard" level 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 the taxon Serraninae would have data in 

category 510 as fo 11 OVlS: 



" 
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Master File Word Word 
Word Content Meaning 

1 100000007 Taxonomic numbe:' 

2 SERRANINAE Subfamily r,ame 

3 170020000 Taxonorlic number of 

"standard" level 

(Family) to which 

Serraninae belongs 

2. 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 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 

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 

1 

Word 
Content 

100000002 

Hord 
Meaning 

Taxonomic Number 

2 LABRIDAE/SCARIDAE Multitaxa Name 

3 170000000 Taxonomic Number of 

"standard" level (Order) 

to which Labridae and 

Scaridae belong. 
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3. 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 Content 

1 100000001 

2 DISINTEGRATED/FISH/EGGS 

Word 
Meaning 

Taxonomic Number 

Specimen Name 

4 .. .?pecial 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 

letters 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 HIS 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 numeric-

ally and including sufficient descriptions (narrative 

and/or graphic) to keep each unknown separate. All 
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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 Fil e Word Word 
Word Content Meaning 

1 100000023 Taxonomic Number 

2 UNKNOWN/EGG/106* Specimen Name 

3 HL Initials for Hi~hlands 

Laboratory 

*No unknown larvae have been assigned codes as yet. 

5. 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 determination 

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 pre~2r­

red name is used by the MIS. In cases where ft second 

name is also in common use the MIS contdir,s both names. 

Using Lophius americanus as an examDl~ of a preferred 

name, Lophius piscatorius as a sP~ondary name, the 

MIS will contain the fo110wirJ: 

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 A9SRT (See MIS Documentation Vol. 6, A9S, 

p. ~1-10) which alphabetically lists the taxa names 

preceded by their codes, will appear as: 

195010200 

195010202 

195010201 

170070200 

LOPHIUS 

LOPHIUS AMERICANUS 

LOPHIUS GASTROPHYSUS 

LOPHIUS PISCATORIUS - See LOPHIUS 
AMERICANUS 

LOPHOLATI LUS 

Thus the person using the secondary name can find it 

when scanning A9SRT, but instead of finding a code, 

will be referred to the "MIS preferred name" where the 

9-digit codets given. 

The pertinent section of the output of the applications 

program CDGPLIST (See MIS Documentation Vol 6, COL, 

p. 01-09) will appear as: 
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Bionumeric 
Code Order/Other Fami 1 Y Genus Species 

195000000 LOPHIIFORMES 

195010000 LOPHIIOI\E 

195010100 LOPHIOMUS 

195010200 LOPHIUS 

195010201 GASTROPHYSUS 

195010202 AMERICANUS 
(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 600 

(depending on the taxonomic level of the name) will 

appear as: 

Master File Word Word 
Word Content Meaning 

1 195010202 Taxonomi c Number 

2 AMERICANUS Preferred Name 

3 & 5 ( ) Cue to Secondary Name 

4 PISCATORIUS Secondary Name 

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 

Gatlin (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 A9SRT. 

. These are all described in MIS Documentation Vol. 6. 

15. 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 

is 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 summed. 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 length is stored in word one 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 lenqth 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, SOT, p. 01-17, Mnemonic Codes ADPN, 

REPT, INCD, RGRP, NGRP, GRPD, GETR, SLIN, INST, and MORA. 

16-18. These log sheet fields receive special processing. See MIS 

Documentation Vol. 6, SOT, p. 10-11, Mnemonic Code INST. 

20. Narrative data about this analysis currently must be entered 

into master file category 441 using the MIS program UPDATE (See 

I~IS Documentation, Vol. 2, UPD p. 01-18). 

C. General 

Items 11-18 all receive special processin~ described in MIS 

Documentation Vol. 6, SDT p. 02-03, Directory Syntax Code CFLD. 
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Corrments: Ichthyoplankton Egg 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 

A 

N 

C 

Meaning 

Strictly an alphabetic field 

Strictly a numeric field 

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 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. 01-13 

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 milli-

I 
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meters. Hork is underway to s tandardi ze a 11 mesh apertures 

to units of microns. 

9-10. These log sheet fields are not exposed to automatic data 

processing. 

11. 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

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

14-15. These log sheet fields receive special processing. See MIS Docu­

mentati on Vol. 6, SOT p. 10 & 11, ~lnemon i c Code INST. 

12-13. These log sheet fields receive special processing. 

a. During data entry the 9 digit taxonomic number alone is 

entered. Through special processing (See ms Documentation 

Vol. 6, SOT p. 09, Mnemonic Code COPY), this number appears 

twice in the f.1IS 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 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 .!J.k 

occurrences, i.e., ~ fields TAX and TXC. 
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b. 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 03, 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 of the master file. 

c. Taxonomic levels other than the 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 Egg Name Type 1 - Taxonomic Levels Inter­

mediate to the Four Standard Levels, e.g., Sub Family. 

The "taxonomic 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 "standard" level to which this name 

be longs. The purpose of the second word is to a 11 01; 

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: 
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Master File 
Word 

1 

2 

3 

Word Word 
Content Meanina 

100000007 Taxonomic number 

SERRANINAE Subfamfly name 

170020000 Taxonomic number of 

"standard" level 

(Family) to which 

Serraninae belongs 

2. Special Egq Name Type 2 - Multaxa which areindis­

tinguishable from each other, e.g., Labridae and 

Scaridae. The "taxonomic name" is composed of two 

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 

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 Labr"idae and 

Scaridae belong. 
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Special Egg Name Type 3 - Disintegrated (unidentifiable) 

Specimens. Due to special processing of TRNS Code 4 

described above a master file with data about disin-

tegrated specimens would have data in category 510 

as foll ows: 

Master File 
Word 

2 

Hord 
Content 

100000001 

Word 
rteaning 

Taxonomi c Number 

DISINTEGRATED/FISH/EGG Specimen Name 

4. Special Egg 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 un knows and expects eventually to identify 

them, a "taxonomi c name" and number can be ass i gned. 

Since it is common that such unknowns are assigned 

letters 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 

list of in-house unknowns preferably labeled numeric-

ally and including sufficient descriptions (narrative 

I 

t 
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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 

kind of unknO\m, e.g., UNKNOWN/EGG/14; and the 

is the initials of the institution from which the 

unknown originated, e.g., Hl = Highlands laboratory; 

ZSOP = Pol ish 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 Hi gh-

lands laboratory 

5. 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 isn't compatible with stable and efficient 

data processing. Thus the MIS has somewhat arbitrarily 

determined "preferred" vs "secondary" status for taxa 



-231-

names. In the large majority of cases only the prefer-

red name is used by the MIS. In cases where a second 

name is also 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 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 A9SRT (See MIS Documentation Vol. 6, A9S, 

p. ~l-l~) which alphabetically lists the taxa names 

preceded by their codes, will appear as: 

195010200 

195010202 

195010201 

170070200 

LOPHIUS 

LOPHIUS AMERICANUS 

LOPHIUS GASTROPHYSUS 

LOPHUS PISCATORIUS See LOPHIUS 
AMERICANUS 

LOPHOLATILUS 

Thus the person using the secondary name can find it 

when scanning A9SRT, but instead of finding a code, 

wi 11 be referred to the "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, COL, 

p. ~1-09) will appear as: 



:',i l 

,'!'i 

-232-

Bionumeric 
Code Order/Other Family Genus Species 

195000000 LOPHIIFORMES 

195010000 LOPHIIDAE 

195010100 LOPHIOMUS 

195010200 LOPHIUS 

195010201 GASTROPHYSUS 

195010202 I\,MERICANUS 
(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, with-

out separate codes the MIS cannot provide 

data except for the lumped taxon. 

The Master File category 510, 540, 570 or 600 

(depending on the taxonomic level of the name) 

will appear as: 

Master File Word \~ord 
Word Content Meanino 

1 195010202 Taxonomic Number 

2 AMERICANUS Preferred Name 

3 & 5 ( ) Cue to Secondary Name 

4 PI SCATOR IUS Secondary Name 
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d. Taxonomic Numbers for the unknown eggs (not expected to be 

eventually identified) and for eggs of the four "standard" 

taxonomic levels are assigned according to Bullis, Roe and 

Gatlin (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 A9SRT. 

These are all described in MIS Documentation Vol. 6. 

16-18. These log sheet fields receive soecial processing. When an egg 

is analyzed for stage, egg diameter, and oil globule diameter 

the resulting triplet of values is stored in identical words of 

adjacent master file categories; e.g., if a specimen of egg is 

identified to genus, its stage is stored in word one of cate90 ry 

579, its di ameter is word one of category 580, and its oil 

globule diameter in word one of category 581. The triplet of 

values for the second specimen would be stored in words two 

of the respective categories. 

For a complete description of the processing done on these data 

see MIS Documentation Vol. 6, SDT Ill-1l7, Mnemonic Codes ADPN, 

REPT, INCD, RGRP, NGRP, GRPD, and GETR. 

C. General. Items 11-18 all receive special processing described in MIS 

Documentation Vol. 6, SOT p. 1l2-YJ3, Directory Syntax Code CFLD. 
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6.2.14.2 Comments on: Zooplankton Data 

A. Footnotes 

1) Hord length for data resulting from a code group substii'tution 

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

rather than the length of any word(s). 

2) Datum Type 

Code 

A 

N 

C 

Meaning 

Strictly an alphabetic field 

Strictly a numeric field 

A field that can contain any combfn·ation 

of characters. 

3) Gt1T = Greenwich Mean Time 

B. Items 

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

processing. 

3-4. 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/or 

crui ses. In these 1 atter ci rcums tances "super category" 

information about which vessel and cruise has to be supplied 

when running the ~lIS program SETUPMRG (See t1ISDocumentation 

Vol. 2, STt1, p. 01-13 and Vol. 1, Aiv p. 13a and 33a). 

5. Currently the t1IS 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 
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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 

al iquot fractions the values found in the master file are decimal 

equivalents of the aliquot fraction. See MIS Documentation 

Vo 1. 6, SOT p. 11, INST Code 2 and p. 12, TRNS Code 6. 

10-11. a. The "Four-Digit Interim Code for MARMAP Zooplankton 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 t1IS format for the standard code al so 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 Center 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 

of the MIS to the NODC codes has begun. Non-MIS users 

should give serious consideration to the NO DC code. 

b. 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 
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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 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, i.e., in fields TAX and TXC. 

c. Since the 4 digit codes make no phyloqenetic "sense" zoo-

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. Hhen these data are merged into a master file more special 

processing takes place. Through TRNS Code 4 (MIS Docu­

mentation, Vol. 6, SOT 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. These have thus far resulted in the following types: 

1. Special Zooplankton Name Type 1 - Multitaxa which at 

some Life Stages are Indistinguishable from each other, 

e.g., "Paracalanus and Clausocalanus"; "Pseudocalanus 

minutus or Paracalanus parvus". The first example would 

appear in category 510 of a master file as follows: 
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~aster File Hord Word 
Hord Content Meaning 

1 4031 Tax~nomic Number 

2 PARACALANUS First of the multi-
taxa names 

3 AND t~ultitaxa indicator 

4 CLAUSOCALANUS Second of the multi-
taxa names 

Special Zoopl ankton 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 

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 letter 

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 1 ist of 

in-house unknowns preferably labe.led numerically and 

including sufficient descriptions (narrative and/or 

graphic) to keep each unknown separate. All investi-

gators at the institution will use this 1 ist. The 

"taxonomic name" assigned to each of these unknowns 

- -- -.----r-' 
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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 ~aster 

file as follows: 

Master File 'lord Hord 
140rd 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. Di sputes over the naming of organi sms 

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 

processing. 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. In cases where a second name is also 

in common use the MIS contains both names. Using 

Spirate11a retroversa as an example of a preferred name, 

and Limacina retroversa as a secondary, the ~lIS will contain 



--- ---------------- --------- --- ---------- ---- ------------- --- -- --'I 

-241-

the foll owing: 

The System Code Table (SYSCODES) group no. 23 will 

contain the four digit code of 0301 and the code 

substitution of SPIRATELLA RETROVERSA ( LIi~A{;INA 

RETROVERSA ). 

A listing of the MIS program A4SRT (See MIS docu­

mentation Vol. 6, A4S, p.01-08), which alphabetically 

lists the taxa names preceded by their codes, will 

appear as: 

0446 LESTRIGONUS SP. 

LIMACINA INFLATA - SEE SPIRATELLA INFLAT.~ 

LmACINA RETROVERSA - SEE SPIRATELLA RETROVERSA 
.................................................... 

0303 SPIRATELLA INFLATA 

0301 SPIRATELLA RETROVERSA 

Thus the person using the secondary name can find it 

when scanning A4ST, but instead of finding a code will 

be referred to the "MIS preferred name" where a 4 digit 

code is given. 

The Master File category 510 will appear as: 

~1aster Fil e 
Word 

Word 
Content 

I'lord 
Meaning 

0301 Taxonomic Number 

2 & 3 SPIRATELLA RETRO-
VERSA Preferred Name 

4 & 7 Cues to Secondary Name 

5 & 6 LIMACHIA RETRO-
VERSA Seconda ry 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 separa~e codes the 

MIS cannot provide data except for the lumped 

taxon. 

f. Insertions, deletions, and changes to the 4 digit 

interim code for zooplankton 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 listing the codes: 

CODECHK, CODELIST, CDGPLIST, and A4SRT. 

14-15-16. These log sheet fields receive special processinq. During data 

entry a variety of lengths may be centered along with the cor­

responding sex and life stage for each specimen. The frequency 

of lengths is assumed to be one. Constant data (e.g., the adult 

life stage code or sex unkno~m code) or a no data value (e.g .• 

when lengths were not measured) may be entered. Each resulting 

triplet of data is stored in identical words of adjacent master 

file categories, e.g., the first specimen's length would be 

stored in category 534, word 01, its sex in category 532. word 01. 

and its life stage in category 519, word 01. The triplet of 

val ues for second specimen woul d 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 is stored in the MIS 
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SYSCODES for System security. For a complete description of the 

special processing done on these data, see tnS Documentation 

Vol. 6, SDT p. 01-17, t1nemonic Codes, ADPN, REPT, HlCD, RGRP, 

NGRP, GRPD, GETR, AND MORA. 

17. 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. 01-18). 

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

processing. 
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7. APPENDIX II - 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 = (dd + M) x M x E x K 

WHERE: 

J = drum capacity (in feet) for cable diameters 

as determined by the value of K used. 

dd= drum diameter (in inches) 

M = depth of drum flange (in inches) 

E = length between drum flanges (in inches) 

K = factor to be applied for the cable size 

under consideration (see Table of Factors 

below) : 

Cable Diameter (in) 

1-

1/4 
5/16 
3/8 
7/16 
1/2 
9/16 
5/8 
3/4 
7/8 

.1 - 1/8 
1-1/4 
1-3/8 
1-1/2 
1-5/8 
1 -314 
1-7/8 
2-
2-1/8 
2-1/4 
2-3/8 
2-1/2 

Factor (K) 

4.16 
3.02 
1.86 
1.37 
1.05 

.828 

.672 

.465 

.342 

.262 

.207 

.167 

.138 

.116 
.099 
.085 
.074 
.066 
.058 
.052 
.046 
.042 
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7.1 Winch drum dimensions necessary when 

calculating drum cable capacity. 
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NOTE: To obtain chain length in place of cable 
length 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 Bonqo Net 

I = [dcXhc + ~;~lhf] P 

(r ) 2 
m 

WHERE: 

I = ratio of netting aperture area to mouth 
area 

d = diameter of cylindrical portion of net 
c (in meters) 

hc= height of cylindrical portion of net 
(in meters) 

d1 = diameter of base of frustuma1 portion 
of net (in meters) 

d2= diameter of top of frustumal portion 
of net (in meters) 

hf= height of frustumal portion of net 
(in meters) 

P = decimal equivalent of percent open area 
of netting, e.g., for NITEX333, P = 0.46 

rm= radius of net mouth (in meters) 

7.2.2 MARMAP Neuston Net 

I J(d 1;d 2) hJ P 
h x w 

WHERE: 

I = ratio of netting aperture area to mouth 
area 

dl= diameter of base of frustuma1 net (in 
meters) 
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.2 MARMAP Neuston Net (cont.) 

d2 = diameter 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) 

AMOUNT OF WIRE OUT FOR DESIRED MAXIMUM TOW DEPTH 

The length of the towing wire is only one factor involved in the maximum 

depth achieved by a plankton net. Also involved are towing speed, 

size and net configuration, payout and retrieval rates, and vertical 

fferences in subsurface currents. Thus, the formulae given below are 

",,",,,.,,cted only as an initial aid for determining wire length. After actual 

ing depth measurements are examined appropriate adjustments must be made. 

General Formula 

L = Z 

cos e 

WHERE: 

L = wire length to achieve desired maximum 
tow depth (in meters) 

Z = desired maximum tow depth (in meters) 

cos e = cosine of the anticipated wire angle 
at maximum wire out. Wire angle ~ 
measured between the towing wire and 
the vertical . 

. 3.2 61 cm Bongo Array Formula 

L=Z+3.7 
0.756 

WHERE: 

L = wire out to achieve desired maximum tow 
depth (in meters) 

Z = desired maximum tow depth (in meters) 
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NOTE: This formula is the result of several hundred tows from 

a variety of ships and conditions during which actual 

maximum tow depths were measured. It should be used 

only for desired depth >50 meters {see Figure 2.5}. 

7.4 MAXIMUM DEPTH SAMPLED FOR A 61 eM BONGO ARRAY 

Tow depths should be obtained from actual measurements. However, 

failure 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 

most preferred to the least preferred methods. Use of any of the calcula­

tions may affect data quality. 

7.4.1 Measured Depth from Bathykymograph 

7.4.2 Cosine of the Average Arctangent Method - appropriate for tow depths 

>50 meters and in areas of no current gradient in the water column 

to be sampled. 

Z = {cos [arctan{tansl + tans2+ ... + tanBn}]}{L} 
n 

WHERE: 

Z = calculated tow depth (in meters) 

tan81, tan82, etc. = tangent of wire angles measured during 
retrieval. Wire angles are measured 
between towing wire and the vertical. 

n = number of wire angles measured during retrieval 

L = maximum wire out {in meters} 

7.4.3 Straight Cosine Law - appropriate for tow depths <50 meters and 

in areas of no current gradients in the water column to be sampled. 

Z = L cos S 
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l~HERE : 

Z = calculated tow depth (in meters) 

L = maximum wire out (in meters) 

cos 0 = cosine of the wire angle at maximum wire 
out. Wire angle is measured between 
towing wire and the vertical. 

Regression Equation appropriate for tow depths >50 meters and in 

areas of no current gradients in the water column to be sampled. 

Z = -3.7 + 0.756 
L 

WHERE: 

Z = calculated tow depth (in meters) 

L = maximum ~Ii!re out (i n meters) 

..• 5 SA~1PLER DESCENT OR ASCENT RATE FOR A DOUBLE OBLIQUE TOW 

U = {( L 1) (cos 91)} - {( L2) (cos 0)2)} 

t2 - t1 

WHERE: 

U = descent (if negative) rate or ascent (if 
positive) rate (in meters/second) 

L1= wire out at start of time increment (in 
meters) 

cos 31 = cosine of wire angle at start of time 
increment. Wire angles are measured 
between the towing wire and the vertical. 

L2 = wire out at end of time increment (in meters) 

cos 02 = cosine of wire angle at end of time increment 

t2 - t1 = duration of time increment (in seconds) 

FORMALIN CONCENTRATION 

Formalin is a saturated aqueous solution of formaldehyde gas, about 40% 

formaldehyde by weight, i.e., 100% formalin 5 40% formaldehyde. 
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Formal in Concentration (%) = ______ v_ol_u_m_e_of_l_O_O_%_f_o_r_m_al_i_n ____ x 100 

.volume of 100% formalin + vJlume of sea water 

7.7 FLOWMETER CALIBRATION 

Since flowmeters may not exhibit a 1 inear response to changing flow 

speeds, they must be calibrated at several different speeds within the range 

of intended use. 

Some investigators calibrate flowmeters for a particular net so that the 

calibration factor 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. 
o 

F = Ii: 

WHERE: 

F = flowmeter calibration factor (in meters per 
revolution) at a specific flow speed 

o = distance necessary to produce one flowmeter 
impeller revolution (in meters) 

R = one flowmeter revolution 

7.B VOLUME OF \~ATER FILTERED 

7.B.l Standard MARMAP Neuston Net 

The assumption is made that the net fishes with the mouth opening 

one-half submerged during the tow. Also the standard array does not include 

a flowmeter so distance towed is derived from tow speed and duration. Here 

a flowmeter to be employed, distance would be measured as in .Sections 7 .. 9.1.1 

(1-3), below. 

v = (0.5h) (w) x (O/t) (t) 
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WHERE: 

v = 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.g., Bongo. 

Calculations of volume filtered should be based on calibrated flowmeter 

data. However, failure or loss of the meters may occur. If so, 

less preferred methods of volume calculation may sometimes be employed. 

Listed below is a hierarchy of formulae beginning with the most 

preferred and leading to the least preferred. Use of other than 

the first of these may affect data quality. 

7.8.2.1 All Data Available 

V=RxFxA 

WHERE: 

v = calculated volume of water filtered (in 
meters cubed) 

R = number of flowmeter revolutions durinq 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=RxFfXA 
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WHERE: 

v = calculated volume of water filtered (in 
meters cubed) 

R '= number of flowmeter revolutions during tow 

F
f 

= factory calibration factor (in meters 
per revolution) 

A = area of net mouth (in meters squared) 

7.8.2.3 Flowmeters Lost or Malfunctioned - derive distance towed from 
ship speed and duration of tow 

v = A x t x S 

Sa = 

Rl • 

Fl. 

t l • 

WHERE: 

v = calculated volume of water filtered (in 
meters cubed) 

A : area of net mouth (in meters squared) 

t = duration of tow (in seconds) 

S = shi p speed duri ng tow (i n meters per second). 
Speed is obtained from different methods 
listed below in order of preference: 

(1) currently calibrated flowmeter data available 
from most other tows during the cruise 

Rl X Fl R2 X F2 Rn x Fn 
+ + ••• + tl t2 t n 

n 

WHERE: 

Sa = average speed calculated from other tows 
during the cruise where currently calibrated 
meters functioned properly (in meters per 
second) 

Rn = revolutions for flowmeters l-n used in the 
calculation 

Fn calibration factors for meters l-n used in = 
the calculation (in meters per revolution) 

t = duration of tows l-n used in the calculation n (in seconds) 

n = 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, wl"1.cre 
F
" 

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 respect to 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 
factor: 

value per tow = (count in aliquot) x (aliquot factor) 

normalized value = (count in aliquot) x (aliquot factor) x 
(standard haul factor) 

7.9.1. Surface Tows 

7.9.1.1 Factor for 

H = 

value/1000 m2 

1000 
wxD 
WHERE: 

H = surface standard haul factor (for values 
per 1000 meters squared) 

w = width of the mouth of the net (in meters) 

D = distance towed (in meters). Distance is 
obtained from different methods listed below 
in order of preference: 

(l)D=RxF 

WHERE: 

R = number of flowmeter revolutions during 
the tow 

F = mean of the flowmeter calibration factors 
determined before and after the cruise 
(in meters per revolution) 

(2)D=RxF
f 
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WHERE: 

R = number of flowmeter revolutions during 
th", tow 

F = factory calibration factor (in meters 
f per revolution) 

(3) D = S x t 

WHERE: 

S = speed of ship during tow (in meters per 
second) calculated according to Section 
7.8.2.3 (1-4) above 

t = duration of tow (in seconds) 

7.9.1.2 Factor for value/1000 m3 

7.9.2 

7.9.2.1 

H = 1000 
A x D 

Water Column Tows 

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 

Factor for value/10 m2 

Z x 10 
H = V 

WHERE: 

H = water column standard haul factor (for 
value beneath 10 square meters of sea 
surface) 

Z = 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 
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WHERE: 

H = water column standard haul factor (for value 
per 100 meters cubed) 

V = volume of water filtered (in meters cubed) 
calculated according to Section 7.8 above 

NORMAL! ZED ABUNDANCE OF ORGANISMS 

Total Organisms 

Nt = C x Q x H 

WHERE: 

Nt = 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 

Q = Aliquot factor (usually = 1 for fish larvae) 

H = standard haul factor--see Section 7.9 above 

Organisms of Particular Length, Stage, etc. 

Ct Ni = [Ci ; (c- x Cn)) x Q x H 

WHERE: 

N.= normalized abundance of organisms of a 
1 particular length range, sex, stage, etc. 

(i n number per· 1000 meters squared, number 
per 10 meters squared, or number per 100 

. meters cubed--depending on the value of 
H used) 

Ci = number of orgahisms in the aliquot which 
fell within the length, sex, sta,ge,etc., 
range 

Ct = total number of organisms in the aliquot 
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Cn= number of organisms in the aliquot, liIot 
analyzed for length, sex, or stage, etc. 

Q = aliquot factor (usually = 1 for fish larvae) 

H = standard haul factor-osee Section 7.9 above 

7.11 NORMALIZED CONCENTRATiON OF TAR OR PLASTIC 

Np= (G - P) x Q X H 

WHERE: 

N = 
P 

normalized concentration (in grams per 
1000 meters squared. Use of other standard 
haul factors for this concentrationlolOu1d 
be inappropriate.) 

G = combined weight of air-dried paper and tar 
or plastic in aliquot (in grams) 

P '" wei ght of air-dried paper (i n grams) 

Q = a1iqu~t factor (usually = 1 for tar and 
plastics) 

H = standard haul factor-osee Section 7.9 above 

7.12 NORMALI ZEO ZOOPLANKTON DISPLACENENT VOLUME 

Ny:' eVc - V,) x Q x H 

WHERE: 

Nv= normalized displacement volume (in milliliters 
per 1000 meters squared, m1 per 10 meters 
squared, or m1 per 100 meters cubed--depending 
on the value of H used) 

Vc= combined volume of plankton and liquid (in 
mill i liters) 

V
l
= vo1umeo·f filtrate liquid (in milliliters) 

Q = aliquot factor (usually = 1 for displacement 
volume) 

H = standard haul factor-osee Section 7.9 above 

7.13 NORMALIZED DRY WEIGHT BIOMASS 
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WHERE: 

Nd = normal i zed dry weight (in grams perl 000 
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 

Nn = dry weight (in grams), uncorrected for air 
exposure, for the nth sample weighed 

Bf = weight of the "blank" container (in grams) 
measured after the final sample is weighed 

Bi = weight of the "blank" container (in grams) 
measured at the initiation of sample weigh­
ing 

T = total number of samples being weighed (ex­
cluding b1a~k samples) 

n = the nth sample sequence number (excluding 
blank samples) 

On = aliquot factor for the nth sample 

H = standard haul factor--see Section 7.9 above 

NORMALIZED ASH-FREE DRY WEIGHT BIOMASS 

WHERE: 

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 

Yn = 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 
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7.15 NORMAL! ZED CARBON Blot1ASS 

WHERE: 

N = c normalized carbon concentration (in grams 
per 1000 meters squared, grams per 10 meters 
squared, or grams per 100 m~ters cubed-­
depending on the value of H used) 

o = carbon analyzer sensor output, e.g., thermo. 
couple counts 

Fo = carbon analyzer calibration factor based on 
known carbon dioxide standards, i.e., grams 
carbon per sensor output 

W = weight of sample in crucible (in grams) 

Wc = constant weight of dried material in aliquot 

Q = aliquot factor 

H = standard haul factor-osee Section 7.9 above 
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