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BACKGROUND: The United States and Poland have been conducting joint studies
on the abundance, distribution, and availability to the fisheries of the
dominant fish species of the Northeast Shelf (NES) ecosystem since 1973. As
part of these studies the U.S. side has discovered a very large biomass of
sand lance {Ammodytes spp.) estimated at one million metric tons.
Investigation of predator-prey relationships among sand lance, herring, and
mackerel suggest that major changes in the abundance of these species are the
result of changes in predation mortality. The changes are in turn related to
fishing., As heavy fishing mortality reduces the size of adults and juveniles
of any one of the three species, the other species will benefit from the
reduction in natural predation mortality.

Because of the drastic reduction in herring on Georges Bank from the mid-
1970's to the present, fishing predation has declined and some evidence for
the initiation of a recovery trend has been observed for the mackerel stocks
followiong the sharply curtailed fishery on mackerel in the late 1370's and
early 1980's. It is not clear, however, just what the total bfomass of
mackerel is at present within the NES ecosystem. To obtain a reliable
estimate, NEFC proposes that cooperative ichthyoplankton survey be conducted
in the western North Atlantic during the spring 1987 spawning season with
U.S., Polish and Canadian ships and scientific personnel. Abundance and
predation of eggs during the course of the spawning season will be used to
estimate the stze of the population(s). Six surveys during the 3-month period
from mid April through mid July will cover mackerel spawning grounds from Cape
Hatteras to the Gulf of St. Lawrence.

It is essential to obtain a quantitative estimate of adult spawning
biomass if we are to improve forecasts of abundance trends over the next five
years for Atlantic herringiand sand lance. We will use the information to
test the validity of the predator-prey models for the pelagic fish component
of the NES ecosystem which were developed by the staff of the Northeast
Fisheries Center. '

OBJECTIVES: (1) Estimate the absolute abundance of Atlantic mackerel in the
western North Atlantic from Cape Hatteras to the Gulf of St. Lawrence using
ichthyoplankton survey information; (2) Collect information on adult mackerel
population from trawling operations in keeping with past efforts of CUD to
assess status of stocks and impact of fishing activities; (3) Evaluate the
importance of Atlantic mackerel as predators; {4) Examine the relationship
between water quality and chromosomal abnormalities in mackerel eggs; (5)
Determine contaminant body burden levels; and (6) Estimate fecundity of adult
females prior to spawning.

FIELD ITINERARY: This cooperative endeavor will be a 2-phase operation.
Biological observations and collections related to adult mackerel i.e.,
Tength/frequency, weight/frequency, age, maturity stage, fecundity, body
burdens etc., will be made during trawling operations on Admiral Arciszewski
and F/V Kublin from January through May 1987 (Table 1).. ~Objectives,
itinerary and operational plan for fishing activities are outlined in
Attachment #1. General Instructions to scientists/technicians regarding the
collection of data for the Conservation and Utilization Division during
trawling operations are summarized in Attachment #2.
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Surveys of Atlantic mackerel eggs will be conducted from Admiral Arciszewski, R/Y
Delaware 11, R/V Wieczno and R/V Prince from April through July (Table 2). Objectives,
Ttinerary, operational plan and sampling activities for these cruises, along with general
guidelines for processing ovaries in the laboratorv, are outlined in the following pages.

TABLE 1. U,S.-Polish cooperative Atlantic mackerel research scheduled for Admiral
Arciszewski {AR-87-01) and F/V Kulbin (KU-87-01).

Research 87-01 Cruise Sea Area of
Vessel Part Dates Days Operation
Admiral Arciszewski I 1/16-2/10 27 Cape Hatteras to Georges Bank
Xulbin
Admiral Arciszewski 11 2/12-3/10 27 Cape Hatteras to Georges Bank
ulbin
Admiral Arciszewski 111 3/12-4/7 27 Cape Hatteras to Georges Bank
F/V Kulbin
Admiral Arciszewski v 4/9-5/5 27 Cape Hatteras to Georges Bank
F/V Kulbin
Admiral Arciszewski N 5/7-5722 - 16 Cape Hatteras to Georges Bank
F/Y Kulfbin

TABLE 2. U.S.-Polish Ichthyoplankton schedule to survey Atlantic mackerel
eggs and larvae.

Research Cruise Sea Area Total

Vessel Dates Days Covered Stations

Arciszewski 4/13-4/24 12 Oregon Inlet, N.C.

to Montauk Pt., N.Y. 94
Delaware 11 5/4-5/18 15 Chesapeake Bay, VA,

to Martha's Vineyard, MA 90
Wieczno 5/27-6/13 17 Chincoteague, YA, to

Cape Ann, MA, 132
Wieczno 6/15-7/1 17 Cape Henlopen, DE., to

Bay of Fundy 125
Wieczno 71/3-7/715 10 Sandy Hook, N.J. to

Bay of Fundy 100
Prince 6/15-7/3 18 Gulf of St. Lawrence 85

TOTAL 26




BIOMAC ACTIVITIES ON ADMIRAL ARCISZEWSKI

In addition to duties outlined in Attachment #2, scientists/technicians on
Arciszewski will make observations/collection related to BIOMAC fecundity
studies. The primary purpose of fecundity studies is to derive the
relationships between the number of eggs spawned and fish length, weight and/or
age. For biomass estimates fish weight is the most useful. If the population
contains different stocks, groups or units which may have different fecundities
then each stock should be sampled adequately for statistical comparisons of the
relationships. Collecting and analytical methods for estimating fecundity must
remain consistent throughout the study.

Sample size must be adequate during the appropriate time within the
spawing season. The number of samples depends upon the length, weight and age
ranges of the species under investigation. For Atlantic mackerel there is a
relatively short length and weight range to consider but a rather large age
range (2-15 years). Samples should be stratified to provide fairly even
representation across the range of each biological parameter within each stock.

Ovary samples used for fecundity estimates must be at same stage of
development. Our objective is to include ovaries at a stage advanced enough to
produce accurate egg counts prior to the onset of spawning. Once the ovaries
have been staged and selected, counts will be made on eggs greater than or
equal to 0.10 mm in diameter. For many species this egg size is reached when
yolk deposition is clearly evident. For BIOMAC we will use maturity stages
described in Table 3.

TABLE 3. Maturity stages of Atlantic mackerel ovaries for BIOMAC.

Stage Description
1. Resting Ovary small, ribbonlike. No eggs visible.
2. Developing Ovary enlarged, usually orange colored with

a granular appearance. No translucent
eggs, maximum egg diameters 0.8-0.9 mm.

3. Ripe Ovary fills most of gut cavity, yellow
colored, in advanced stage some translucent
eggs are visible through wall. Maximum egg
diameter 1.0-1.2 mm.

4. Running ripe Similar in appearance to stage 2, eggs are

extruded with pressure on abdomen of fish.
Maximum egg diameters 1.2-1.4 mm.

5. Partially spent Ovary is flaccid, often hemorrhaging is
evident at anterior portion of ovary,
some residual mature eggs (1.1-1.4 mm)
present.




Atlantic mackerel spawning is concentrated in the late March through May

time period off northeastern United States. To estimate the fecundity, we will

make the following collections/observations on each part of Arciszewski Cruise
87-01 -

 part 1 (16 Jan - 10 Feb)

Freeze 30 fish for onshore fecundity studies at beginning, midpoint and end
of cruise {total 90). The length composition of the samples should be
representative of the catch. Place the fish in plastic bags prior to
freezing. A label inside the bag and one securely attached to the outside
of the bag should include: name of ship, date of capture, location of
capture. These fish should be taken from an area of the net other than the
cod end tn assure that fish are in good condition and eggs are not extruded
from ovaries. '

Part 2 (12 Feb. - 10 Mar)

Freeze 50 fish during each of first 2 weeks of Part 2 and 100 fish during
each of second 2 weeks {total 300) for onshore fecundity studies. The
length composition of the samples should be representative of the catch.
Place the fish in plastic bags for freezing. A label inside the bag and
one securely attached to the outside of the bag should include: name of
ship, date of capture, location of capture. These fish should be taken
from an area of the net other than the cod end to assure that fish are in
good condition and eggs are not extruded from ovaries. Examine gonads from
100 fish each week by carefully cutting into the body cavity to determine
sex and stage of maturity. Record fish length, sex and stage of maturity
as noted in Table 3 on trawl log.

Part 3 (12 Mar. - 7 Apr)
Freeze 200 fish weekly (total 800) for onshore fecundity studies. Spawning,
will be underway during this part of the cruise. Proper sampling and
careful handling of fish is critically important. The length composition
of the samples should be representative of the catch. Place the fish in
plastic bags for freezing. A label inside the bag and one securely
attached to the outside of the bag should include: name of ship, date of
capture, location of capture. These fish should be taken from an area of
the net other than the cod end to assure that fish are in good condition
and eggs are not extruded from ovaries. Examine gonads from 100 fish each
week by carefully cutting into the body cavity to determine sex and stage
of maturity. Record fish length, sex and stage of maturity as noted in
Table 3 on trawl log.

Part 4 (9 Apr.-5 May)

Most of Part 4 will be dedicated to ichthyoplankton and juvenile fish
surveys of the Middle Atlantic Bight and Georges Bank, respectively. While
in the Middle Atlantic Bight, trawling operations should continue to
provide adult fish for research purposes. This part of the cruise occurs
during the peak spawning period and proper handling and sampling of fish is
very critical. Freeze a total of 800 fish for onshore fecundity studies.
These fish should come from different areas within the Middle Atlantic
Bight. Their length composition of the samples should be representative of
the catch. Place the fish in plastic bags for freezing. A label inside
the bag and one securely attached to the outside of the bag should

include: name of ship, date of capture, location of capture. These fish




should be taken from an area of the net other than the cod end to assure
that fish are in good condition and eggs are not extruded from ovaries.
Examine gonads from 100 fish each week by carefully cutting into the body
cavity to determine sex and stage of maturity. Record fish Tength, sex and
stage of maturity as noted in Table 3 on trawl log.

Part 5 {7 May-22 May)

Spawning will continue during this part of the cruise. Proper sampling and
careful handling of fish is critically important. Freeze 150 fish during
each week of the cruise (total 300) for onshore fecundity studies. The
length composition of the samples should be representative of the catch.
Place the fish in plastic bags for freezing. A label inside the bag and
one securely attached to the outside of the bag should include: name of
ship, date of capture, location of capture. These fish should be taken
from an area of the net other than cod end to assure that fish are in good
condition and eggs are not extruded from ovaries. Examine gonads from 100
fish each week by carefully cutting into the body cavity to determine sex
and stage of maturity. Record fish length, sex and stage of maturity as
noted in Table 3 on trawl log.

BIOMAC SAMPLING ACTIVITIES TO ESTIMATE ADULT SPAWNING BIOMASS

Arciszewski will conduct the first survey of Atlantic mackerel eggs. The
ship will depart New York City on April 7. Survey operations will begin off
Oregon Inlet on April 13. Wieczno and Delaware Il will embark from Woods
Hole. Sampling will proceed from south to north on all surveys which will be
geographically staggered to follow the northward progression of the mackerel
schools (Figure 1). The R/V Prince will depart Halifax on or about June 15 to
sample the Gulf of St. Lawrence (Figure 2). Areal coverage in U.S. waters is
based on the distribution of Atlantic mackerel eggs and larvae from NEFC's 10-
year ichthyoplankton time series. Spawning is traditionally light to non-
existent on the eastern part of Georges Bank. Cruises will extend beyond
boundaries depicted in Figure 1 if mackerel eggs are observed at easternmost
sampling sites.

Measurements of temperature will be completed at each station, followed by
the plankton tow. Plankton will be collected with simultaneously towed 0.20
and 0.61-meter bongo samplers fitted with 0.505 and 0.333-millimeter mesh
nets. Bongo tows are double-oblique, surface to near bottom, or to a maximum
depth of 200 meters. Vessel speed will be adjusted during each tow to maintain
a 45° wire angle. Bridge officers will monitor a wire angle indicator to
regulate ship's speed.

-

The Northeast Fisheries Center will provide scientific equipment and a
variable speed winch for use on Polish ships. The Center will also provide
equipment required to assure that Canadian survey activities in the Gulf of St.
Lawrence are compatable with U.S./Polish operations. Ships are expected to be
equipped with electricity {110 AC) and on-deck facilities to successfully
complete 1chthyop1ankfon survey operations. Survey operations will be carried
out on a 24-hour day™" basis. Scientific personnel will be on duty for 12
hours each day.

U. S. scientists/technicians working on Polish and Canadian ships are
responsible for quality control of all logs filled out on their watches to
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Figure 1. Sampling areas for five BIOMAC cruises to collect Atlantic mackerel eggs off northeastern
United States during spring/summ-ar 1987. Areal coverage will extend beyond boundaries
shown in figure if mackerel eggs are observed in samples from easternmost stations.
Cruise 1-—-Arciszewski, April 13-24: Cruise 2—Delaware li, May 4-22: Cruise 3—Wieczno,
May 27-June 13: Cruise 4--Wieczno, June 15-July 1. Cruise 5—Wieczno, July 3-15.
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Figure 2. Canadian survey plan for sampling Atlantic mackerel eggs in Gulf of St. Lawrence,
late June - early July.




assure they are complete and accurate, and for their delivery to the
Ichthyoplankton Assessment Investigation at Sandy Hook within one week of
cruise completion. The senior U. S. scientist/technician is responsible for
the proper storage of samples at sea, handling during offloading and delivery
within 3 working days of cruise completion to Narragansett for creating and
shipment to the Zaklad Sortowania i Oznaczania Planktonu (ZSIOP), Szczecin,
Poland.

DISPOSITION OF DATA: Samples from the 0.20-meter bongo will be crated for
immediate shipment for Zaklad Sortowania i Oznaczania Planktonu (ZSIOP},
Szczecin, Poland, for sorting, identification, staging, and enumeration of
mackerel eggs. Egg and accompanying data sheets will be returned by airmail to
Northeast Fisheries Center Sandy Hook Laboratory within three weeks of receipt
at ISI0P. Adult spawning biomass of Atlantic mackerel will be derived by
biologists in the Ichthyoplankton Assessment Investigation. Temperature
information will be recorded in analysis-ready format at sea and copies
forwarded through the senior U. S. scientist/technicians to the Ichthyoplankton
Assessment Investigation at Sandy Hook within one week of cruise completion.
Salinity samples will be analyzed at Woods Hole. Hydrographic measurements
will be forwarded to National Oceanographic Data Center (NODC), Washington,
D.C. Shipboard data relating to continuous underway fluorometry measurements
will be available from the Sandy Hook Laboratory. A cruise report will be
prepared by the senior U. S. scientist/technican within 30 days of
disembarking.

GENERAL INSTRUCTIONS FOR LABORATORY PROCESSING OF OVARIES

1. Remove ovaries from thawed females and store for 1 week or until well
hardened in 10% formalin solution. Do not crowd ovaries in preservative.

/ *
2. After hardening occurs, slit open the ovary and separate the eggs by gently
crumbling the eggs apart.

3. Wash the eggs over a 0.09 mm sieve to eliminate al1 the small eggs and leave
a clean sample of all the eggs 0.10 mm and greater.

4. Weigh the entire egg sample and randomly select five suhsamples for
measuring and counting.

5. Weigh the subsamples individually and calculate an average count per
milligram for each subsample. The sample should contain between 1000-2000 eggs
for easy processing. Experience with subsampling is needed to obtain a sample
that can be counted in a reasonable time.

Egg diameter frequencies from subsamples are used to define the
appropriate "stage" of egg development for inclusion in the final fecundity
estimates. In general, the investigator can tell, after some experience with
the ovaries, which ovaries should be eliminated before fnitiating the
subsampling process.




CYTO-EMBRYOLOGICAL AND GENETIC STUDIES OF ATLANTIC MACKEREL

BACKGROUND: Studies of Atlantic mackerel egas collected in plankton in the New
York Bight in the mid 1970s showed higher mortality, more cytogenetic
abnormality, more developmental malformation at bhoth the cell and gross level,
and lower development rate in more pollution-impacted waters than in lesser
{mpacted areas. Frequencies of somatic mutation measured 1n both circulating
blood cells and in {mmature erythrocytes of the head kidney of adult fish are
in agreement with the trend for cytogenetic abnormality of eggs to be higher in
more polluted coastal waters. Overall, mortality and abnormality decreased as
development advanced. Analysis of corresponding mackerel egg, analytical .
chemical and physical data sets from 10 sample sites in 1977 and 10 in 1978
revealed strong statistical association between the biological and
environmental data sets. However, neither pollution nor temperature/salinity
alone could account for this association.

Preliminary analyses of 1979 MARMAP collections of mackerel eggs indicates
that abnormality of development, mortality, and cytogenetic error may all have
been less outside the New York Bight. However, gastrula embryos seem to have
had a high general incidence of gross malformation over the entire spawning
range though somewhat less outside the Bight. Such malformations were mostly
absent in 1974 when recruitment was outstanding, but present in 1977 and 1978
samples taken in the Mew York Bight.

OBJECTIVES: As part of BIOMAC, we will conduct further studies on cytogenetic
abnormaiities on Atlantic mackerel eggs. These cyto-embryological studies will
include coastal waters from North Carolina to the Gulf of St. Lawrence to test
the hypothesis that pollution in combination with temperature/salinity
influences the viability and normalcy of mackerel egg development over the
entire spawning range of the populations with the implication that recruitment
could be largely from outside the New York Bight. ’

In addition to the above, the proposed sampling strateqy should allow us
to simultaneously test the hypothesis that temporal genetic adaptation to
oceanographic conditions is the prime determinant of annual recruitment
varfability. Testing this hypothesis requires that ripe eggs be stripped from
fish representing an assortment of ace classes, and that these be fertilized
and incubated for about 2 hours at 3 different temperatures. Sub-samples of
the eggs or gonads from the same fish will be frozen for DNA analyses.
Plankton will be sampled in the same area/water mass from which fish were
taken. .

SAMPLING METHODS: The standard MARMAP plankton samples from U. S. waters and
Canadian plankton samples from the Gulf of St. Lawrence will provide eggs for
cyto-embryotogfcal studies. In addition, we will culture eggs from adults
taken within the two areas 1.e., the New York Bight and the Gulf of St.
Lawrence. The eggs of 20 ripe females of as wide a size distribution as
possible will be fertilized by similar-size males in an effort to sample al)
ages within each area. Three hundred to 600 eggs of each female will be
cultured in separate containers, 100 to 200 at each of 3 temperatures (ambient
sea surface, +4° and -4° of the ambient temperature) after being stripped and
fertilized at those temperatures. The same females used for egg cultures will
be sampled for mitochondria) DNA anlaysis. The numbers of fish finally
analyzed for DNA, and from which egg samples will be scored cytologically will
depend on age determinations of the fish used for culture. Interacting effects




of chemical pollution on genetic fitness can be measured by sampling the gonads
or eggs of the same females used for culture studies.

Analyses will include examination of the cause-effect relationship between
cultured egg viability and normalcy at different temperatures in the two areas;
the statistical relationship between this and planktonic egg
viabitity/normalcy; genotype of the cultured fish; age of fish; contaminant
burden of their ovaries; and temperature/salinity of the water mass. Genotypes
of aged, mature and immature fish will be compared. All new data will also be
considered in relation to earlier cyto-embryological and related studies of
mackerel eggs, and in relation to inter-annual variability as determined from
analyses of 10 years of MARMAP samples. The approximately 20 adult females
used for egg culture at each of the generally designated areas must be of as
wide sfize range as possible. Cultures are to be fixed when eggs reach the 32
to 64 or so cell stage, or have been allowed sufficient time to reach this
stage. Label samples as to water mass, male and female used in the cross,
culture time and date; or the sample can simply be given a number with all
essentigl data entered into-a record book.

Otoliths and/or scales are to be taken from each fish used for culture as
well as for each selected fish which fails to yield ripe eggs. Length and
weight will be determined on all fish, and a portion of the ripest part of the
gonad preserved. The same fish will be examined for general maturation state,
and also for any gross lesions as fin rot, ulcers, and liver tumors,

Ripe, stripped eggs or, in the absence of these, the ripe portions of the
gonad, will be frozen for DNA analyses.

10




[""""\ ATTACHMENT 1
s UNITED BTATES DEPARTMENT OF COMMERCE

j National Ocaanic snd Atmospheric Administration
\ v, NATIONAL MARINE FISHERIES SERVICE
M"

Northeast Fisheries Center
Woods Hole, Massachusetts 02543

9 January 1987

SATLING ORDERS

POLISH F/V ADMIRAL ARCISZEMWSKI
CRUISE 87-01 (I-V)

and

POLISH F/V KULBIN
CRUISE 87-01 (I-V)

\ Atlantic Mackerel Research Fishery

TO: MASTER AND CHIEF SCIENTISTS
POLISH F/V's ADMIRAL ARCISZEWSKI AND KULBIN

The ADMIRAL ARCISZEWSKI and KULBIN will proceed on or about 16 January
1987 from Boston, Massachusetts, to conduct an Atlantic Mackerel Research
Fishery in the waters of the continental shelf between Georges Bank and Cape
Hatteras. The KULBIN will arrive on the fishing grounds on or about 20
January 1987 and will work in tandem with the ADMIRAL ARCISZEWSKI. The
project will terminate on or before 29 May or 8 June 1987 and will be divided
into five parts. The suggested itimerary is specified in the attached Cruise
Instructions, dated 2 January 1987.

Ve id

1len E. Peterson, Jr.
Center Director
Northeast Fisheries Center




16 January-10 February:

10 February:

Part 11:

12 February:
12 February-10 March:
10 March:

bart 111:

\ 12 March:
12 March-7 April:
7 April:

Part 1V:

9 April:

9 April-5 May:

5 May:
Part V:
7 May:
7-29 May or

7 May-5 June:

29 May or 5 June:

Conduct the research fishery as described in
operational plans,

Arrive Brooklyn, NY and debark U.S. scientific
personnel.,

On or about 12 February-10 March 1987,

Embark U.S, scientific personnel and depart
Brooklyn, NY to continue the research fishery.

Conduct the research fishery as described in
operational plans,

Arrive Brooklyn, NY and debark U.S. scientific
personnel.

On or about 12 March-7 April 1987,

Embark U.S. scientific personnel and depart
Brooklyn, NY to continue the research fishery,

Conduct the research fishery as described in
operational plans.

Arrive Brooklyn, NY and debark U.S. scientific
personnel,

Cn or about 9 April-5 May 1987,

Embark U.S. scientific personnel and depart
Brooklyn, NY to continue the research fishery.

Complete the research fishery as described in
operational plans,

Arrive Brooklyn, NY and debark U.S. scientific
personnel.

On or about 7-29 May or 7 May-5 June 1987.

Embark U.S. scientific personnel and depart
Brooklyn, NY to continue the research fishery,

Conduct the research fishery as described in
operational plans.

Arrive Boston, MA and debark U.S. scientific
personnel.,
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Data Management: Trawl catches will be sampled aboard as specified in the
Uperational Plans. Final processing of trawl logs will be done at the NEFC
Laboratory at Woods Hole. Biological samples will be distributed to and
processed by the appropriate NEFC groups. Biological samples collected by

~Polish scientists will be analyzed at the Morski Instytut Rybacki, Gdynia,
Poland. Copies of all data logs will be provided to both USA and Polish
scientists.

Ichthyoplankton samples will be delivered to Z510P, Poland for volume
determinations, sorting identification and enumeration of fish eggs, larvae
and invertebrates. Fish eggs and larvae data will be sent for analysis to the
NEFC Laboratory at Sandy Hook, New Jersey.

ROSCOP I1 Form (NCAA Form 24-23) will be submitted to the National
Oceanographic Data Center (NODC), Washington, D.C. within 30 days following
completion of the cruise. The cruise results for the vessel will be submitted
to NEFC, Woods Hole within 30 days following completion of the cruise.

\ - : :
Communications: Radio contact between ADMIRAL ARCISZEWSKI and KAC Woods Hole
will be at 0830 local time (daily) on a frequency of 2613 kHz. Radio contact
between ADMIRAL ARCISZEWSK] and KUBLIN via VHF will precede the call to KAC,
Woods Hole. In the event that comnunications cannot be made via KAC, the
marine operator may be utilized.

Watches: Due to the nature of the work, vessel operations will be 24 hours
per day. U.S. scientific personnel will work a2 minimum of 12 staggered hours.

Equipment and Supply Lists: A1l traw] gear will be furnished by the ADMIRAL
KECIEZEHSKI and KUBLIN. The ADMIRAL ARCISZEWSK] must be equipped with a '
variable speed hydrographic winch capable of maintaining speeds from 5 to 50
meters per minute., All ichthyoplankton gear will be furnished by NEFC.. Trawl
and plankton logs, measuring boards, beam scales, fish baskets, specimen bags
and containers, jars, labels, formalin and other supplies, as needed, will be
provided by NEFC. '

Personnel List (Scientific):

Part I: 16 January-19 February 1987,
ADMIRAL ARCISZEWSKI: Roger Clifford
KUBLIN: F, Austin Farley

Part 11: 12 February-10 March 1987.
ADMIRAL ARCISZEWSKI: not designated at present
KUBLIN: Scott McNamara

Part III: 12 March-7 April 1987,
ADMIRAL ARCISZEWSKI: Roger Clifford
KUBLIN: Tathleen Drew and Janet Hess

Part IV: 9 April-5 May 1987.
ADMIRAL ARCISZEWSKI: Ellen Johnson and Doris Finan
KUBLIN: Arthur Neill



Figure 1. General area of activity for Polish F/V's
ADMIRAL ARCISZEWSKI and KILBIN Cruise 87-01
(I-V) Atlantic Mackerel Research Fishery,
during 16 Jamary-22 May or 5 June 1987.
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ACMINISTRATIVE SUPPLEMENT TO CRUISE INSTRUCTIONS

F/V's ADMIRAL ARCISZEWSKI and KULBIN: Cruise 87-01 (II) Atlantic Mackerel Research Fishery.
Scheduled departure on 12 February 1987; scheduled return on 10 March 1987

In accordance with the Northeas: Fisheries Center's Creraticonal Fglicy: Hours cf
Dutv and Pav faor Center Perscrnel at Se2, dated 02 Cctcher 1978: The folTowing
Quly Schedule and Nours of werx are gutiorizad for the listed scienti¥ic perscnne’.

Dutv Schedule,

Persennel, Personnel Tisted below are authcrized scheduled tsurs of duty and
overtwime {n conformance with Center policy. :

Name . Laboratory

Scott McNamara NMFS, NEFC, Woods Hole, MR
Not designated at present ’

\

Research Associatss and Guest Werkers. The following perscnnel are assfgned to the
SusJec. Cuise as Kesairca Associatas and/or Guest Workers. Tour of duty {is witheu:
salary and per diem camrensaticns; meal subsistance fs authorizad. '

Fonding., Cruise casts will be funded 1s falicws: ‘

Cbimecs

Orcanization Ccde Task/Phass Class

receternined sv B
Overtime § Premium Pay Brcloyee's Daty Station BLIA6BS A 118X
Shiotcard Fer Diem F3 L200 - A 2140
Shipkoard Subsistencs F3 1200 " A 2812
Cruise-relatad Trave! Fs 1200 " A 253y

TAythorized ner diem at the raze of $1.50/day to te paid from Imbrest Fund at the
ssrmrinaticn of the cruise. Charge coce s (Org/Task/Chi. Class) FS1200 BL1A6BSA 2140.

£ 0Boan

H. C.UBoyar

Scientific Vessel Coordinatcr
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ACMINTSTRATIVE SUPPLEVENT TQ CRUISE INSTRUCTIONS

F/V's AIMIRAL ARCISZEWSKI ard KULBIN: Cruise 87-01 (IV} Atlantic Mackerel Research
Fishery. Scheduled departure on 9 April 1987; scheduled return on 5 May 1987.

In accordance with the Northeast Figheries Canter's Coerational Pelfey: Hours cf
Dutv and Pav for Center Personnel a2 Ses, dated 02 Ccicter 1878: The folTowing
duty schedule ang hours oT worx are autiorized for the listed scientific perscnne’.

futv Schedule.

Perscnnel. Personnel Yisted be1c~ are authorized scheduled tours of duty and
cvertime i{n conformance with Center policy.

Name . Laboratory
Arthur Neill NMF'S, NEFC, Woods Hole, MA
Ellen Johnson WS, NMEFC, Woods Hole, MA
\Doris Finan NMFS, NEFC, Sandy Bock, NJ

Research Associates and Guest Werkers. The following perscnne1 are assigned to the
SUDJeCT CuTsSe as kesaarch Assgciates and/or Guest Workers. Tour of duty is w1tﬁou*
salary and per diem camensaticns; meal subsistance fs authorized.

*snding, Cruise casts wiil be funded as flicws:

C Ctiece
Orzanization Ccde Task/Phasa Claes
recaTermines tv
Overtime § Premium Pay Brloyee's Doty Station SL1AGBS A 115%
Snigbcard Fer Oiem FS 1200 " A 2148
Shipbsard Subsistancs F31200 - A 2512

Cruise-relatesd Travel F2L200 - 3 272y

Thuthorized per diem at the race of $1.50/day to e Daid from Imcres:s Func &t the
seemrinaticn of the cruise. Charge code fs (Org/Task/Chi. CTass)PgL200 BLIAGRSA 2140,

R )
B. C. ar
Scientific Vessel Coordinator




ATTACHMENT 2

General Instructions for Scientists/Technicians/Observers Aboard
ADMIRAL ARCISZEWSKI]

1.

2.

5.

7.

You are participating on behalf of and representing the Northeast
Fisheries Center in a cooperative research fishery for mackerel. The
vessels are not operating under the set of regulations normally governing
foreign trawlers. Observers: you are serving only as a scientist, and
not as a foreign fisheries observer; you are not to be concerned whether
the vessels comply or not comply with foreign fishing regulations.

The research fishery has been authorized to harvest up to 5,000 metric’
tons of mackerel plus any associated by-catch. This is not part of any
TALFF. Any species caught may be retained and processed; for species
other than mackerel, this will generally be minimal. Any marine mammals
caught should be released as soon as possible.

If fixed gear is intercepted (very unlikely), the vessel should release
the gear if it is likely that the gear was not dragged too far or damaged
too much for the owner to recover it, If gear is severely damaged to the
extent it would be lost if released, it should be held on board, identifi-
cati'on marks, cotors, numbers, etc. determined, and possibly brought

back to port for return to the owner or so NMFS can compensate the owner
for Toss. In the unlikely event all of this happened, you should solicit
instructions from Woods Hole via radio.:

You will work in cooperation with the Polish scientist/technician aboard
the vessel. The vessels are owned and operated by the GRYF Deep Sea
Fishing Company in Szczecin. The scientists/technicians are from the
Sea Fisheries Institute in Gdynia.

You will have radio communication with KAC Woods Hole, Monday-Friday
08:30. KAC will speak only with the ADMIRAL . The ADMIRAL and
KULBIN will speak prior to the 08:30 call each day.

A record of each trawl hau! will be kept using NEFC survey logs. All
data/information relevant to the tow should go on the log, fncluding
catch data as well as data on depth, position, temperature, weather,
etc. obtained from the bridge. Refer to sample log for qgta to record.

The gross weight (in kilograms) of each species in the catch (round live
weight) is recorded. The weight can usually be estimated initially. and
then revised later as production figures {converted back to live weight
are provided by the factory manager {technolog) to the bridge log. Do
your best to identify and estimate the weight of all by-catch species (see
enclosed sample log for details).

Weigh and measure (fork length to nearest centimeter, kg to nearest tenth)
two 2-bushel baskets of mackerel {usually 100-200 fish) from each tow.
Weight of sample recorded on log is gross weight (including basket) (see
enclosed sample log). '



10.

11.

Take otoliths from one mackerel at each l-centimeter length interval and
place in scale envelope., “Sample only every two days unless notified
otherwise®. Do not crush these envelopes with rubber bands. Keep them
loose. Record sexual maturity stage on scale envelope (Polish scientists

will help. : ,

Take length measurements from subsample of by-catch species as time
permits. For River Herring follow instructions on enclosed memo.

Marine mammals and sea turtles: see.enclosed manuals and instructions,




.@1; National Oceanic and Atmospheric Administration
ot NATIONAL MARINE FISHERIES BSERVICE

'ﬁ.no'

Foreign Fisheries Observer Program
Post Office Building

P.0. Box 1285

15 Dale Avenue

Gloucester, Magssachusetts 01931-1285

3 February 1986 F/NER7S5:PG

TO: All Fisheries Compliance Inspectors and

f?\?rogram St
FROM: at rilctfk %l)f’\,‘ﬂ e

Foreign Fisheries Program Manager
SUBJECT: River Herring

Due to the increasing interest in river herring by-catch, especially in
the mackerel fishery, it is necessary to refine our data collection and to
expand our sampling efforts on river herring species. Both the Atlantic
States Marine Fisheries Commission and the Regional Management Councils have
requested observer river herring catch data and biological saumples.

1 am requesting henceforth that you identify all river herring to species
(iL.e. alewife, blueback herring, hickory shad, and American shad) and record
the amount of each species caught and/or transferred on your data forms. This
may necessitate subsampling river herring catches. If you subsample, please
identify to species all fish in your subsample and then apply the percentage
occurrence by weight factors to the total river herring catch. :

For example, i1f you have five bushel baskets of river herring and you
sample one basket of 50 kg. net weight. Identify and weigh all species in
your sample. The results are:

Alewife - 25 kg.
Blueback herring - 20 kg.
American shad - 5 kg.

25 _
-5? -5 Alewife

20 . _4 Blueback herring

30

3%-- «]1 American shad

Apply the factors (.5, .4, .l1) determined from your subsample to the total net
weight of the five bushel baskets of river herring catch {266 kg.). Thus, you
would record 133 kg. Alcwife, IC6 kg. Blueback herring, and 27 kg. Aserican
shad on your data forms fer this catch of river herring.




. // Please review your fish reference materials for techniques to identify

// these fishes. Oune technique to separate alewives from blueback herring is to
open the fish and to check the coloration of the stomach lining. Alewives
have a pinkish colored stomach lining; bluebacks, a black or smoky colored
stomach lining. Both species of shad have a row of approximately six spots
extending back from the gill cover; whereas, blueback herring and alewives
have only one spot. To differentiate between hickory and American shad, ft s
necessary to exanine the mouth and jaw extension (reference - Don Flescher's
Guide to Some Trawl Caught Marine Fishes From Maine to Cape Hatteras, North
Carolina, NOAA Technical Report NMFS Circular 431; Bigelow and Schroeder;
Breder, etc.). .

Sampling requirements for these species are as follows:

Alewife and Blueback Herring - sample catches of
approximately 50 kg. and
larger -

= 103 randomly selected fish.
Do not take separate alewlfe
and blueback samples if the
two specles are caught
together.,

- leagth frequencies only

-~ record lengths separately by
species

American and Hickory Shad - saaple shad catches of 100 or
more fish

= 100 randomly selected fish.
Do pot take separate American
and hickory shad samples {f
the two specles are caught
together.

- length frequencies and
otolith samples from American
shad (2-3 otolith samples/cm
interval)

~ leagth frequencies only from
hickory shad

- record lengths separately by
specles

1f you have any questions about data collection and/or sampling
procedures, please speak to me.

ce: Do Crestin
G. Shepherd
C. Landry
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RADIO MESSAGE

YESSEL: CRUISE: | DATE: HOUR

P0SITION: . LAT. K. . LONG..W.

(620g. Refersnce) AIRTEMP.  °  °C__ BAROMETRIC P. mi 119bars |
SURFACE WATER TEMP. %

NEATHER CONDITION: VISIBILITY miles  SKY: £ cloud cover

WIND DIRECTION: VELOCITY: knots SEA STATE feet

ACTIVITIES SINCE LAST REPORT (Surmarized): Ccmoleted station #'s:

- . Mackere] catch
Station # Position (Lat., Long.} mt. lenqth range modal Tength

JTHER MESSAGES:

XBT mess2ces recs=ived and delivered to Woods Hole Coast Guard

RECORDED BY:

VIA: RADIO { ) TELIPHONE ()
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* — ITtems o cmp\e‘(t own ?olisk +vdw\£V‘S

CRUTISE CODE

BTATION

STRATUN

TOW

VALUES STN

HAUL

COLUMN
‘ll"l.lll.!llllll‘ll!!‘llllllll'.l!l‘llllt‘ll'!

1-4

?-13

114--14

W

CODINO DETAILS FOR TRAWL .0a9
AEFTEMBPER 1982
RODIFIED 9-29-03 HJs

DESCRIPTIONM
ts--lna-xl:aaamlta'tuttnanannl-tt'loattttttst-at-ov-nugn
4 DINIT CODEs FINHT 2 ARE FOR YHE YEAR AND

BECUND TWU ARE BEQUENTIAIL ERUISE NURDER, NUMRER
RURT NUT UBUPLIUATE ANY PREVIOUGLY USED tnTh
COLE MUMBER,

4 DIOXIT BYATION NUMDER, THia 18 7
MUMIFR WHICHH WILL NOT RE REFEATEN,

3 DIOITY, FIRSYT TWO ARE FOR STRATUM GRMN CUDE
HUMDER . THE MEXT ru0 ARE FOR (10 STRATIIM NIUIMDER ,
THE FIRAT {(9) ANL LAST (1) 19 Coner o,

DIRATUN URDUP CODE

0 NE A SCOQUENTIAL

VI=mNFFSHORE NOURTMII OF HATTERAS
Ul=NUT RANDOH.nMLI,

03=INKSHOAL NORTIt OF HATTERAS
OA=YUY & BPAWING 1NIADNOCK
GeYCOT (AN SHELI

OamUMHELIF I8N

OZ2=1HTIURI] BOUTII U IIANTTERASD
VmOFFSHORE SO UF 1INYTERAS
OF=3IATE UF PMAGUH,

3 NINIY TOW NUMDER., FIRST nNIOIl COVED TERUD,

THIY 18 TO PE (HE HMUMNMDER OF THE TOM TAKEMN FAUM [HE
CHART,

1 DIOLIT CODPE FOR TYPE OF STATION, 1=SURVEY TOW/)

2=8PECIAL Tow) 1-N01’ USED Af YHIA TIME) A=CONPARISOND
SaND TDW, PO\ e M .\.,‘\N,,“.

L3 o
1 DIOIT CODE FUHR CONDITION OF HAUL .,
1=0000 TOW. NO GRAR DR TIHE PRODLEM,

2=REPRESENTATIVE, MUT SOHE PRODLERM ENCOUNTERE(‘ DUE TU GEAR
OR TOW MIRATIUN.

3=PROMLEN T10W HAY OR MAY HOT RE REPRESENTATIVE‘ HUE TO NEAR
OR 10 DURATION,

A=NOT REPREABENTATIVE, DULE TO NEAR DR TUW DURATINN.

SsNU TOW

CODE FOR MINUTEAR OUTIE TRAWL TRAMWL stAaLLOP CLAM
1 30 % 13 i 3
a ) 24-2¥9 11~14 11=14 4

31~-44 14=-1¥9 14=-19 4~9



e o
5
*r
!

RN

OEAR CONDITION

STAl AREA

VEBSEL
CRUISE

CoTw(1)
EDT=¢(2)

19

27

IMPORTANY NOTICE! WHEN CODING T1AlIL va

3 20«23 10 to 3
35-10 20 20 t0
4 <20 DR >A0 7% R >21 <% R >212 <2 0GR >113

ULE AND THERE 19 BOTH
OCAR DAHANE AND SIIORT TOW DURATIOM: TIAME Cipey Z2=4

WILL. HAVE PRECEDENCE OVER OFEAR DARAGLE Cong ,

1 DIGIT CODE FOR GEAR CONDITION.

1=NO NAMAOE tO ANQIGHIFICANT DAMAGES SCIWPE ¢+ NR - 315,
L CODE 1 FOR HAUL, CHULUMN 18 OR TIME CODE 2-4 3
2=WINU TWISTED UR TEARE IN UPPER DR LOWER WINOS
NOT EXCEEDIMI 1O FEETI TEAR 1IN RUUARLE NOY
EXCEENINU S FEETI TEARS MOT EXCEEDIHU X FEET
IN UPPER DBELLY: OH & FEET IN LOWERK DELLY?

COt £ND DR LINER WITH TEARS MOT EXCEEDING 2 FEET)
PARTED IDM.ER) IREDOE

J=HUND UP MINOGR DANAGE .,
C CUME 2 FOR HAUL COLUMN 18 NR TINE CODE S$-4 3

A=PARTED LEGS, HWEEF Ut HEADROPE) BROKEN BLADE!) DREDOE RINGO BnO
RROKEN UR MIBSING SEVERAL RINOT AND D LIMER DESTROYED! cLun
rFooT nETACHED.

S=TEAR UP EXCEEDING LLIMITS FOR CONE 2, NUT MOT 1O0TAL.

4niMSIRUCTION IMN THAWL SUCH AS FIXED UEAIte ROCKY,

OLN ANCHORS, TIMPERS, ETC. (PRONLEM IMDIATERr LY
THIRD WIREY s UNRATCHED DUDRK, 9THUNI UCURRENT) SCOPE > Jox.
€ COLE 4 FYOUR HAUL COLUMN LB unr TIME CUHLE 4

7=CROSBED DUNRY, UREDOE TURNECL OVER:, VERY STRONO CURRENT,
B8=0I’EN OEARI PUMP NMALLFUNCTIOUN,
Y=HAJOR JIIAHU UP) TUIAL TEAK uUP) LOSS OF ALL OEAR)

LOUE OF TRAWL! LUOSA OF ONE UR UOTH 100RS, DREDOE

LOSYT OR YOTALLY DAMAGED.

C CODE A4 FOR HAUL COLUMN 31E )

3 DIOLIYT CHOUE FUR RTATEISTICAL AREA UBED FOR COMMERCIAL
DATN,

2 DICIT ODE WITH VESSEL MAME WRITTEN ON $OLLID LINE,
VEUSEL ClODEY ARE! AL=ALBATROSY 1V DE«DELAWARE Il.,
FE=FRANCIS ELIZARETH! OM=CLORINA MICHELE) HIaWIECZING

4 DIGIT VESSEL CRUISE NUMBER STARTING WITH Ot FOR
FIRST CRUIBE UF YEAR, PREVIOUSLY MECORDED WITH YEAR,
THEN CODE NUMDER,

t VIGIT CCONPE FOR EASTENN STANDARD TIME = 1, DR

DAYLIOHT SAVINOGS TIME = 2, IF 2 149 RECORDED IN DOX

THEN FIME WILL tAaveE TO BRE CORRECTED 1O EXT, KY SUBTRACTING
UNE HUUR. THEN. CHANOE 2 IN BOX (27) TO 1. y
L ENT STARTS THE LNAST WEEK (N APRIL AMND ENDS fIHE 1LAST WEEK
IN OCTORER 2

LINER WITH MODERATE TEARSI) SCOPE + OR -~ 14-30X.



R=MO-Dn

IAR TYPE

‘ME
‘N our
1)

* STARTY
END

IN=MAX

AT
LONG

ORAN

ABLE
1TeH
EADINDG

OURSE

1.4, ]

TR LB R i A T RO

29-33

34-1%

34-3%

A0-42

43-30

31-358

a39=-44

&7-%4

?e~-102
103-10%
104~108

109-111

112-114

FORMAT WHICH HAD DA-HOD-YR.

4 LIGIT, FIRST 2 WILL DE YEAR, NEXT

2 WILL BE MONTH
AHDL LASY 2 WILL ME DAY.

THIS DIFFERY FROM EARLIER

2 DIGIT CODE UGED FOR TYPE OF 0EAR.,
11=STANDARD SURVEY 34 YANKEE
12=8ANDY HOOK LAP /4 YANKEE TRAWL
LA=8ANDY HOOX LAR SHMALL BAY TRAMWL
14=29ANDY HOOK LAP XA YANKEE WITH CHAIMN SWUEEP
37=9TATE OF MASS TRAWL

41=MODIFIEDN AL YANKCE .

B80=8° SCALI.OP DRENJE UNLINED

H2=fA’ SCALLOP DRENGE LINED

?0=10* ACALLOP NRENGE

Plea’ CLAN DREDGE

. P2=%* CLAM DRENOE

P?=FORETAON TRAUWL

4 DTALIT HILAITARY YIHME IN LUCAL TIME. LATER CORRECTED
100 EST PEFORE DATA 18 ENTERED INYTU HYSTER.

3 DIGITE FOR TIME OUT OF EAR WITH 1710 OF MIMNUTEY
UBED FOIt CERTNALIM TYFES DF GEAN.

8 DIOITH FIRST A FOR DEPTHE AT HTART OF THW I'N
METERS ANL LASY 4 HUR DEPTH AT ENL OF TOW IN HETERS,

6 DIOITHs FIRST A4 FOR HINIMUH DEPTH IN HETERS nND
LABT 4 FOR MAXIMUM BEPYH IN MUTERS. SHOULD hE
TAKEN FROM NOTTOH TAACE, IF MO NDOTTOM fRACHE 11IEN

UZE START AND ENI DEPTH, HOY USED FOR SIHELLFISH
GURVEY,

8 DIOITS:, FIRST 4 FOR PEQINNIND LATITUDE RUUNIED
TOWARI END PUYSLITION AND LAST 4 FOR LUNGITUDE
ROUNDED FOWARD REQINNING UF TOW,

- 32 DNIOITS FOIt DEOINNINU AND ENDINO LORAN DENARINQS,

DEQIHNING DIOXT (8 TO DESIBNATE THE STATION TFYPE,
WITH THE LETTERY We X» Y, OR Z. THE NEXT 5 DIGITS
IN EACH LINE IS THE REARING,» FOLLOWED MY A TENTH OF
A MIUCRUSECOND., THE LAST DIUIT I4 LEFY DLANK.

4 DIOITE FOR HIRE ODUT IN METERS AY THE WATER SURFACE.
3 DIOITH FOHE USE HITH VARIADLE PITCHED PROPELLERS,

3 DIQITR FUR VESSELS MEADIND IN DEOGREES.
3

DICITY FUR THE ACTUAL CUURSE THE VESSEL TOOXK IMN
NEGREES., MOTY USED DURINO SIHELLFISH SURVEY.LZUDE 000.

A N101TY FUKR ENGINE RPH MHILE UNDER TOW.



WOPPLERC . 01)
WTTUM

IATER

)£9 SPEED
led)

"O0ORS

IEAD ROPE
a7 taim)

DTHER OEAR

AlR TENP

cLouD COVER

INSOL.,

BAR(MD)

WiNb DIR, SPEED

WEATHER

115-117

118-120

121122

128=124
129-124

127-129

130-133

130-121
£132-133

144-134

137~138

139~142

143144

147-131

152=1313

3 DIOITH FUR SPEED DVER NOTTYOM,

F1RST ONE IS A WIOLE
NUMPER FOUOLLOWED

BY 2 WIUITHY FOR 17100 OF A HILE.

3 DIOITS FOR SPEED THROUIH THE HATER

COLUAN RECORUDED
SAME AH OVER THE RHOTYOM,

NOYT USEND FOR SHELLFISIt
SURVEYS,CODE 000.

2 DI01ITS FOR DESIONATED TOWINU SPEED FOR A PARTICULNAR
QEAR TO 1710 13F MILE,

2 DIOITY FOR ILENTIFICATION OF NETS:» DREDOES. ETC.,

2 DI0ITS FUR IDENTIFICATIUN UF PAIRED TRAWL DOURS.,
NUYT USEL FOR SHELLFIYH YURVEY, CODE 000,

3 DIOITH WITH THE 1.nST ONE TO0 1/10 0OF A NMETER FOR
HEI1OHTHY OF HEADRQPE FHUR DOTTON WHEN RECUORDINO
HEADRROPE TRANSDUCER HEASUREMENT., HOT USED Fon
GHELLFISH S8URVEY, CODE 000.

TWO0 2-~DIOLIT CODES 10 L16T OTIHER OEAR,
PLANKTON - O1» HYDROORAPHIC. 02
CODES TO BPE NSSIONED,

3 D1GITH FOR AIR TENPERATURE ROUNDED TO NEAREST
FLULL TEMPERATURE, COLUMN 134 CAN DE USED FUR
NEOATIVE SION,

2 D1OoIYY 10 CODE FOR CLOUD LOVER 1IN *UKTAY®

Oo=00

ORKTAB OR LESB,BUT NOT ZERO=01

OKTAR=OQO2

OKTAS=03

ONTAS=04

OXKTNS =03

OKTA9=04

(KTAS=07

UKTNAS=0B

SKY URRCURED, R CLOUD AMOUNT CANNDT VE ESTIMATED

(NIGHT: FOO+), MUDIFIED 1-24-03, HJY THIS 18
SNME NS HMARANP

MENEWAIWKR™

A4 DIGITS TI} RECORD BUN’'Y RANIATION, FInR8T DIOILT

I8 FON CALIBRNATION PURPOSE AND REMAINING 3 ARE
FOR' READDUT,

A DIOITE TO RECORD HARUMETRIC PRESBURE 1IN HMILLINANS.,

% DIGITH T RECORL WIND DIRECTIOH AND SPEED, IF NO
WIND CODE Y99 AND CODE 99 I'DR SFPEED,

2 CODE FOR WEATHER, QU=CLEAR (Nt CLOUDS AT ANY
LEVEL)s O1aPARTLY LLOUDLY (YCATFERED NNt DROKEN) )
02«CUNTINUOUY LAYER{B) OF CLOUD(S)I O03=SANDITONM.,
DUBTOTORM,O RLOWINO ODNOWS CasFUIs THICK DUST




UR HAZE) O¥=DRIZULE) Va=RAIN) OP«SNDY, on

RAIN AND ONOW MIXf g OOHSHUUER‘B)L O¥aTHUNLER-
BTORML(8) YP=0LYCURE,

VAVE NEIOHT 134-133 2 PIOITY FOR HELOMT UF waves To g METER. .
" SWELL D1R. HT 136-140 S DiOITH, FIRST 3 ARE

FOR DIRECTIDN IN DEGREES
AND LART 2 ARE FOR HEIOHT 10 .1 METER.

REF BURF Tenp 141-143 3 DIOLTS FOR DUCKET SURFACE TEMPERATURE TO .1 DEGREE ¢,
‘ THE FIRST CULUMN CaAM RE USED FUR A MINUN SION WHEN
TENPERATURE I8 DELGW FREEZING, THE HINUY TEMPERATURE
WILL NEVER HE LOWER TIAN -9 .9, ‘
SURF SAL, 164=182 & DIDITS TO IDENTIFY SURFACE DOX NUMRER (144-14%)
AND JAR NUMRER (184-147), -
uor saL, 16H-171 4 DIGITS T INDENTIFY NOTTOM BDX NUMBER (148-~149)
AND JAR MUMBER t170-171),
SAaL. DEPTH 172-17% 4 DIOITS FOR DEPTH OF SALINITY SAHPLE TAKEN.
xXBpr 174 1 DIOIT CUDE IF XDT WAS TAKEN, CupE
TEMP., QURF-BHT 177-182 4 DIOITSs FINDY 3 ARE BURFACE AND LAST 3 ARE
chorronm, TEMPERATUREE ARCE TD .1 VEUREE C.
CODED SPECIES 183=1H4 2 DIOXITH FOR NUMBEN OF SPECIEN CAUGHT AND CODED
FROM TIIE STATIUN, TREAT ENCH SEX N4 n DIFFERENT MPECIES,
TRASH 1u3-~-186a 4 DIOITH FOR RECORDINU THE AMOUNT OF TRASH IN LITERS.
FULLNESS OF DREDOE 1evy-191 3 DIGITD. UBED Fun THELLFIEH HURVEYY ONLY,
SEDIMENY TYPE 192-194 3 niorTa, SHELLFISH SURVEYY ONLY.
TRABH MY X 193-201 ? DIAXTE FOR TRABH Dy X FOR SHELLFISH SURVEYS ONLY.,
AVE DEPTH 204-207 4

DIUITH FOR AVERAOE DEPTH DETWEEN STARY AND END TOW.

CaLC SPEED 208~-210 3 NIOITS FOR THE CALCULATIED SPEED UF THE TOM FROM
THE DOPPLER TU .1 NAUTICAL MILE,

RADIATION 211-213 3 DIAIT FOR CORRECIED RADIATION VALUE FRDH
COLUHNS 140-=142,
SURF 8aL 21 4-218 1 DIOITY FDR SUFACE SALLINITY,
ROT SAL 219~-223 S DIOITS FUR ADTTUM HALINITY,
TOTAL MEIOQNT 224=-229 4 DIOITY FOK TOTAL, WELOHT OF SPECIES FOR STATION(.L1KO).
TOTAL RUMBER 230-233 4 DIOITS FOR TOTAL NUMRER OF ANINALY FUOR STATLEUN.

- L R 2 T N e T T
B P TR Y carm b R TR L L T .




Codc

00
01
02
03
04
0s
06
07
08
09
99

CLOUD TYPE

Cirrus
Cirrocumulus
Cirrostratus
Altocumulus
Altostratus
Nimbostratus
Stratocumulus
Stratus
Cumulus
Cumulonimbus
Obscure

Codc

00
(1}
02
03
04
0s
006
a7
0s
09
929

wEATHLR

Clear (no cloud at any level)
Partly cloudy (scattercc or hroken)
Continuous faver(s) of cloud(s)
Sandstorm, duststorm, or hlowina snow
For, thick dust or haze

Drizzle

Rain

Snow, or rain and snow nixed
Shower(s)

Thunderstorn(s)

Obscurc

CLOUD AMOUNT
{(Est. more or less)

Code

00 Clear
01 0™
n2 ns
03 30%
04 40%
as 50%
06 60%
07 70%
OR 80%
09 905
1N 100%

99 Obscure






